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To all whom. it may concern:

Be it known that I, Frep Taomas Ros-
ERTS, a citizen of the United States, residing
at Cleveland Heights, in the county of Cuya-
hoga and State of Ohio, have invented a
certain new ‘and useful Improvement 'in
Methods of Making Balls, of which the fol-
lowing is a full, clear, and exact description,
reference being had to the accompanying
drawings. ' . o ‘

The object of this invention is to provide.
an easily practised method for the manufac-
ture of golf balls capable of -producing

. balls of greater resiliency, with consequent
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increased distance of flight when the ball
is struck, .

A further object is to provide a method
adapted to be practised and carried out with
the use of simple and conveniently operable
apparatus.

In the manufacture of golf balls of the
character having a core, and a winding of
elastic material about the core inclosed by
a suitable hard rubber balata or gutta
percha cover, it has been the practice.to

make the winding about the core of elastic:

strands wound on the core under tension.
This tension serves the purpose of compress-
ing the core and also to render the body of

.the winding itself more compact with a view:

to obtaining the result, such, that when the
ball is subjected to a sharp blow, the force.of-

the blow is transmitted through the cover, .

through this winding and to the resilient
core, under compression by reason of the
winding, thus bringing into play the re-
siliency of the three elements of the ball.
It has been found, however, that such balls
are more resilient immediately after wind-
ing than they are at a period several hours
or a few days after the ball is made. As
the result of experiment, I have found that

" the reason for this is that the rubber strands
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wound about the core under tension relax
gradually, relieving the compression on the
core and the cover. ' To overcome this diffi-

-culty various expedients have been tried,
such for example as” winding the rubber.

abont the core under tension substantially up

to the elastic limit of the strand. Tt has been"
-attempted” to maintain the compression by

giving the core a hollow center and filling
it daring the winding or-after winding with

~elastic fluid under very high pressure.” Such

a method as the latter is illustrated and de-
scribed in Patent No. 1,167,396 to J. R.

Gammeter, granted January 11, 1916, The:

first of these methods presents the difficulty
of frequent breaks of ‘the strands while they
are being wound and still does not give the
desired amount of tension on the core. The
second method has the effect of expanding
the strands immediately adjacent the core
circumferentially and- increasing their ten-
sion, but the strands at the outer, portion of
the -winding adjacent the cover are not ex-
panded circumferentially any appreciable
amount and are only slightly compressed
radially. Furthermore, filling the core with
expansible fluid, such as air under very high
pressure, makes the ball dangerous and liable.
to explode when ‘exposed to heat or sub-
jected to an extraordinary blow. -

My method, hereinafter described, elimi-.
nates all of the above difficulties and pro-
vides a ball which practice has demonstrated
can be driven farther than other balls of
the same age and same general type, and
furthermore that the balls made by my
method retain their full resiliency through
a long period of time. : e

To eliminate the above difficulties and ac- -

complish the result sought, I previously pre-

pare the rubber band or thread, called ge--

nerically a strand which T am to wind on the

~ core by stretching it uniformly substantially
" toits elastic limit and retaining it in that po- . -

sition until it relaxes somewhat, assuming a
“néw set,” so to speak; I then stretch the

- strand st1ll further. and hold it in this posi-

tion-of added tension for a time, whereby it

-again relaxes by reason of its inherent plas-

ticity, This operation of alternately stretch-
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ing the strand, and giving it a period of rest

to allow relaxation to take place, may be re-
peated 4 number of times, until the tendency
‘of the strand to slacken has been reduced
to a practical minimum, Following the last
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relaxation, T--wind the strands so treated

“about an elastic core under a tension sub-

10

stantially equal to that which they had pre--

ceding the last relaxation. As the tendency
to relax at that tension has been practically
exhausted, it follows that, when wound in
the ball under the same tension, there will be
practically no tendency to relax. Thus the
rubber strands will remain in the ball under
the tension they had whén wound therein

and will not slacken after the'cover is ap- -

plied. In other words, by my operation,

' the relaxant property of the rubber strands
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appears to be eliminated or very much re-
duced, leaving the extended strand with its
elastic properties so that when wound -onto
the core its tension remains constant until
the rubber actually deteriorates, which is of
course a very long period compared to the
short period of hours during which the rub-
ber relaxes when first put under tension.

The form of core which I prefer to use.
may be that illustrated in my application

No. 186,476, filed August 16, 1917. Such a
core is made hollow and closed in an atmos-
phere of highly compressed air imprisoning

* the air under pressure, which the core itself
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when closed may retain, whereby when the
winding and cover is added the wall is so
greatly strengthened that there is no danger
of explosion. However, I have found by ex-
periment that other form of cores may be
used, either hollow or solid, and with or
without internal pressure, the essential char-
acteristic by reason of which I obtain the de-
sirable results being that of placing an elas-
tic core under constant tension which is not
relaxed after the ball is completed.

The accompanying drawings show a ball
made according to my process and also illus-

trate an apparatus for carrying out the proc--

ess. This invention is hereinafter more
fully described in connection with the ac-

- -companying drawings and its essential char-
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acteristics aré summarized in the claims.
Referring to the drawings, Figure 1 is a
side elevation of the apparatus for treating
the "strands before winding them onto the
ball; Fig. 2 is a plan of the same; Fig. 3 is a
substantially axial section of one of the reels,
being along the line 3—3 of Fig. 2; Fig. 4
is a side elevation of the reel illustratef in
Fig. 3; Fig. 5 is a section similar to Fig: 3
showing the expansible spool in its distended
position; Fig. 6 shows the method of using

the reel when winding the band or thread:

wound thereon onto the core of a ball; Fig. 7

shows the exterior of the winding surround-

ing the core; Fig. 8 is a similar view illus-
trating the completed ball with the cover
about the winding. \
- For clearness the apparatus is herein de-

" seribed first and then the process described

in detail in the use and operation of the ap-
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paratus, it being-understood that any suit-
able apparatus may be employed in perform-
ing the process.

Describing the parts. of the apparatus
shown in the drawings, 1 indicates -a

suitable support from which rise upright

bearing members 2 carrying a shaft 3.

On the shaft 8 is mounted a reel or spool 5
having end flanges 6 and 7. The flange 7 is
shown as embraced by a flexible brake band
8, one end of which is pivoted at 9 to a lever
10 and the other end pivoted at 11 at each
side of the pivot 12 of the lever which ig
carried on an upright 13. The end of the
lever is shown as carrying a. weight 14,

‘which, it will be noted, tends to contract the

band about the flange of the spool. Oppo-
site the spool 5 is a corresponding spool 15
of special construction carried on a shaft 16
mounted on uprights 17 rising from the sup-
port 1. - Slidably keyed to this shaft 16 are
conoidal collars 20 extending into the spool
15 as shown in Figs. 8 and 5. . The spool
comprises an assembled series of sector-
shaped members forming a drum portion
substantially cylindrical at 22, at each end
of which are flange members 23 having edge
grooves occupied by rubber bands 24 which
retain the sections of the spool in their as-
sembled position, while still allowing them
to separate slightly and move radially under
the influence of the wedge bearings or cone

collars 20 which'may be thrust inwardly.

A shaft 16 is provided with a suitable
crank 25 for manually operating the spool
15 whereby a rubber band B may be wound
from the spool 6 to the spool 15 under any
desirable tension. Guide rolls 27 and 28

‘are mounted in uprights 29 and positioned
_parallel to the shafts 3 and 16 whereby, as

the ribbon or band of rubber B progresses
from one end of the spool to the other, it may

be prevented from turning upon or cross--

ing the next adjacent turn of material.
The rubber band is first wound under nor-
mal tension on the spool 5, and the end of
the band B threaded between the rolls 27
and 28 and started to wind upon the spool
15, which winding may be continued by
ogerating the crank 25. One or more layers
of the rubber are wound onto the spool 15
as shown in the drawings. The wedges or
cones 20 are thereafter driven inwardly to
expand the rubber strands abouf the spool
15 evenly throughout as they are already
under heavy tension given by reason of the
brake-band 8 during the first winding proc-
ess. It is necessary to stretch them equallx
to avoid breaking, and it is obvious that the
device will accomplish this as each of the
several sectors will travel outwardly from
the shaft 16 an equal distance, expanding
the entire spool evenly. . -
 The reason for putting only. one or tw:
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layers of the rubber band onto the spool 15
at a time is that additional layers are not
extended evenly or in equal proportion to
the inner layer; that is to say, as the inner
layer is extended in circumference, each in-
dividual turn nhecessarily becomes thinner
and smaller in cross section. Thus the dis-
tance between the spool and the next layer
is reduced, and is not caused to expand in
the same ratio as the inner layer, and the
circumferential distance of each turn of the
outer layer is not increased as it would be
if the inner layer retained its original cross
sectional area. If this result is multiplied
through several layers it makes such an ap-
preciable difference with the result at the
outer layers that it is preferable to operate
only on one or two layers at a time. It is
for this same reason that the expanding
of the core of the ball during the winding
or after the winding, as previously mentioned

does not- produce the results accomplished .
by this invention. The difference, however,

in the expansion of the inner layers and the
outer layers and the relative tension due to
such expansion, is greater on the ball, owing
to the interstices between -criss-crossing

* turns and the resulting opportunities of the
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rubber to flow laterally and fill these inter-
stices without increasing the resiliency.
The elastic bands 24 expand as the conical
wedges are forced into the spool while re-
taining their position and holding the sec-

tors, comprising the expansible spool, in’

their relative positions as shown in the
drawings. ' .
Experience has shown that after winding
the rubber band onto the expansible spool
the
spool stretches each strand with but little
danger.of breaking the strands. The spool
may then be removed by withdrawing the
shaft 16, leaving the conical wedges in posi-
tion and '’ another spool wound and its
strands treated in the same fashion by mov-
in% similar wedges inwardly of the spool.
have found that good results may be ob-
tained when using ordinary rubber bands
by subjecting them to substantially the fol-
lowing' treatment. ,
- First, winding them onto the expansible
spool,- under tension approximating what
seems to be the elastic limit of the strand,

then stretching all the strands a little nearer

to the breaking point by. expanding the
spool slightly,
ing the -wedges 20 inwardly a short dis-
tance. The spool with the Tubber in this
condition is then allowed to stand for

a period of a few hours, when all the

strands may be given additional tension,
having relaxed their tension during such
interval. After standing for another period
of a few hours, the rubber may be given

which requires simply mov--

a
a still greater tension by moving the wedges
inwardly still farther; thus through a se-
ries of successive stages the rubber is
stretched considerably beyond what would
have been the breaking point of the band
in its original state. When the strands are
thus stretched to their new limit, they ex-
ert as great or greater tension than before
this treatment, whereupon they may be
wound upon the core of the ball at sub-
stantially the tension last given them,
whereby great circumferential tension tend-
ing to compress the core is obtained and
without liability of the strands relaxing,
consequently insuring the retaining, indefi-
nitely of added resiliency.

Fig. 6 illustrates winding the rubber
band from the spool to the ball. It will
be noted that the spool is expanded, the

‘wedge 20 being thrust inwardly substan-

tially its full distance, slightly separating,
circumferentially, the several sectors of the
spool. The spool with the wedges in po-
sition may readily be slipped over a shaft
indicated at 30 on uprights 82, rigid on a
suitable base 31, and, a brake device com-
prising a band 38 corresponding to the band
8, and tightened by a lever 40, actuated by

- a weight 44, pivoted on the upright 43, may

resist the turning of the spool so. that as -the
ball is wound to draw the strand B from the
spool the proper tension will be obtained
and each turn of the strand on the ball
will add to the circumferential tension tend-
ing to compress its core. o

. In Fig. 6 the core C of the ball is shown
as surrounded by several layers of criss-

.crossing turns of the band or thread B’

which is continued until it reaches a size

“adapted to tightly fit the interior of the

cover or casing D of the ball. Fig. 7 illus-
trates the ball after- the winding is com-

fastened. Fig. 8 illustrates the usual cover
fitted and vulcanized around the wind-
in% B. :

n carrying out my process in actual
practice, as fast as one or more layers are
wound onto the expansible spool the ends
of the strand may be suitably fastened as in-
dicated at B? Fig. 4, and the spool removed
from the shaft (by withdrawing the shaft
from its bearings) and set to one side for the
proper length of time. Thus the using of a
supply of such expansible spools allows the
continuous operation of the winding and
stretching and a supply of spools with
stretched rubber is thereby obtainable for
allowing continuous operation of the wind-
ing of the balls. : ,

From the foregoing description it will be
seen that I have provided a method and
simple apparatus for carrying out the
method of securing a winding of rubber
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" bands about an elastic core which may pro-

vide great circumferential tension compress-
ing the core and at the same time form g
layer of very tightly compressed rubber hav-
ing its full elasticity but without any of the
undesirable characteristics resulting from
the tendency of such strands to relax their

“tension, when first wound. I have found

that this stretching on the spool does not
take the life out of the rubber and neither
does its impair its resiliency ; but, on the con-
trary, secures greater resiliency in the fin-
ished ball. Golf players find that a ball
wound ‘according to this process responds to
drvives for greater distances than similar
balls to which they are accustomed, and that
such resiliency is retained for a much longer
period of time. -

Having thus

I claim is:
_ 1. The process of making a golf ball,
which consists in winding a resilient core
with stretched rubber strands, previously
treated with alternate mechanical stretch-
ings and subsequent relaxations unti! the
final tension exceeds the original elastic
limit and then inclosing the same within a
suitable cover. . .

2. The process of making golf balls con-
sisting of stretching a rubber strand sub-
stantially to its elastic limit, holding it un-
der tension for a period of time, thereby
allowing it to relax, and then stretching
it further and winding it upon a resilient
core. :

8. The process of making a golf ball core
consisting of stretching a rubber strand un-
der high tension and holding it under such
tension for a period sufficient to allow it to
relax, then subjecting it to additional ten--
sion and again giving it time to relax, then
winding it upon a central body under a ten-
sion substantially equivalent to that last
given it. - ' :

4, The process of makinga golf ball, con-
sisting of winding “a rubber strand under
high tension onto a stretching device, allow-
ing the strand to relax, thereafter stretching
the strand by means of said device, then
allowing it to again relax and thereafter
winding the strand onto an elastic core
while ‘stretching it more than the strand
would originally stand.

5. The process of making a golf ball con-
sisting in winding a rubber strand in a thin

described my ipventioh, what

‘Jayer about an expansible member, expand-

ing said member to stretch the strands
evenly and allowing the strands to relax
through a period of time, then ~winding
stich strand upon an elastic core without re-.
laxing such tension, and inclosing the core

and winding with a cover tightly fitting

6b

over the winding.
6. The. process of making wound balls,
consisting  of mechanically stretching a

. ing the strand onto a core.

1,829,811

strand without changing the inherent char-
acter of its composition, thereafter giving

it time to relax, and thereafter winding it -

under tension into a ball. ~ - :

7. The process of making rubber wound
balls, consisting ' of stretching & rubber
strand by a mechanically applied pulling
force, allowing the strand to relax, and
thereafter winding it onto a core at substan-
tially the tension it had preceding said re-
laxation.

8. The process of making balls, consisting
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of submitting a rubber strand to alternate .

stretchings and relaxations, and thereafter
winding it into a ball.

9. The process of making balls, consisting
of submitting a rubber strand to alternate
stretchings and relaxations, thereafter wind-

80

ing it into a ball at a tension substantially .

equivalent to that which it had next pre-

- ceding the last relaxation.

10. The process of making golf Dalls, con-
sisting of submitting a rubber strand to a

plurality of alternate mechanical stretchings .

and time relaxations and thereafter winding
it onto a core, and placing a cover about it.
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11. A step in the process of making balls -
having a strand winding of a stretched ma-

terial which inherently tends to relax when
put under tension, consisting of substantially
exhausting the capacity of the strand to re-
lax before it is wound onto the ball.
_ 12. A step in the process of making balls,
having a winding of rubber strands under
tension, consisting of reducing the natural
capacity of the stretched rubber strands to
relax before they are wound into the ball.
18. In the process of making balls having
wound strands under tension, the step of
alternately mechanically stretching and

resting the strands preceding the winding, -

to reduce the relaxant characteristic of the
strands. : :

" 14. The process of making balls consistin
of winding rubber strands in a stretche

condition ontg a temporary holder, allow-

ing a period of time-for the strands to re-
lax, and thereafter winding them into the
ball under tension. o

15. The process of making balls, consist-

ing of stretching a strand and winding it

in this stretched condition onto a temporary
holder, allowing a period of -rest for the
wound strand to relax, and thereafter ex-
panding the holder to stretch the strand
and again allowing it to relax (such stretch-
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ing and relaxing being performed one or .

more times as desired) and thereafter wind-

16. The process of making balls, compris-

125

ing stretching a strand and winding 1t in

this ‘stretched condition-onto 4 temporary

holder; expanding the holder and thereafter
winding ‘the strand onto a ball after the
strand has been relaxed.
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- 17. The process of making golf balls, con-
sisting of stretching a rubber strand .and
winding it in this stretched condition onto
. an expansible holder, allowing a period of
rest for the wound strand to relax, there-
after expanding the holder to stretch the
strand  and allowing it to relax (such
stretching - and relaxing being performed
one or more times as desired), thereafter

winding the strand onto a core with sub- 10
stantially the same tension which it had
next preceding the last relaxation, and
thereafter securing a cover about the wound
core.

. In testimony whereof I hereunto affix 15
my signature.

FRED THOMAS ROBERTS.



