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The present Invention is a division of my co-
pending application Ser. No. 250,617 flled on Jan-
uary 12, 1639,

My Invention relates to balls for games, chiefly
for tennis and to the method for manufacturing
same,

Tennis balls are submitted to very strict condi~
tlons imposed by regulations which are in more
or less distant relationship with the requirements
of the game itself. The manufacturer has to
give the ball a certain hardness through infla-
tion; when the ball impinges on the racket, the
initial velocity of the ball remains very high, but
is immediately afterwards reduced by the brak-
ing action on the felt halrs of the coating, which
getion ingreases with the length of these halrs
and reversely.

It will be noted that the ball does not remain
the same throughout its existence as it lets out
its air glowly and thus has & decreasing initial
velocity. The felt hairs shorten and become less
close by reason of the wear of the felt. The ball
is thus progressively less energetically braked and
bounces higher so that the initial conditions, viz:
high initial velocity, braked speed In air and
slow reception on the racket are transformed in
an Irregular manner. The two drawbatks con-
stituted by the alr let out of the ball and by
the wear of the felt cover, render the life of the
ball very short and irregular.

I may conclude in stating that the balls now
in use do not assist a good player and do not
allow the entire possible progress of tennis play-
ing as regards rapidity and regularity of play.

The short life of the balls used to this day
makes the game expensive whereas in coniradis-
tinction my improved ball has entirely different
properties and advantages.

In the first place my Improved ball cannot let
its air out for the simple reason that it is not
inflated.

This ball has & constant bounce which does
not vary with the temperature. Its initial speed
has s censtant very high value which remsains
the same during the whole life of the ball. There
is no damping effeot noticeable upon impinging
on the ground as in the case of felt so that the
speed remgains very high between the ground and
the recelving racket, The bouznce from ground
to racke! is thus a rapid and regular one as
there 1s no wear of felt. The ball is eastly visible
by reason of its constant whiteness, the ball be-
Ing washahle, It is sensitive nelther to cold, or
heat, or dampness and remainsg therefore un-
pltered In any weather.
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This ball iz chlefly characterizad by the fact
that its cover is constituted by a textile impreg-
nated throughout with rubber. This ensures
a rigidity such that it Is possible to do away
on one hand with any outer textile coating for
the ball and on the other with any inflating
thereof. It may even he of advantage in certain
cases to allow the inside of the flnished ball to
be In communication with the atmosphere
through one or more perforations. Under such
conditions there Is established between the at-
mosphere and the inside of the ball an equilibri-
um of pressure and temperature which ensures
remarkably constant bouncing properties for the

A ball.

The ball i5 provided on its outside with hol-
lowed or relief parts which makes the speed and
direction of motion more regular.

The method of manufacture consists primarily
in impregnating a textile with an emulsion or so-
luflon of rubber, natural,synthetic or regenerated,
completely or partly vulcanised or not vulcanised,
and containing in the latter case the reagents re-
quired for vulcanization and preservation of the
rubber, cutting In this impregnsated textile suitably
shaped parts and stamping same to form hemi-
spherical segments after coagulation of the rub-
ber through any suitable means., This stamping
has for its effect to drive out part of the co-
agulation water and the hemlspherical segments
are thenafter dried and stuck together two by
two. The ball 15, If desired, covered with a coat-
Ing constituted by a fabric welded through cal-
endering to non vulcanised rubber and the whole
is made fast through vulcanization.

The iextile used may be constituted by vege-
table or animal threads or fibres. It may be
simple or multiple. Preferably the interweav-
ing of the threads or fibres will be such that the
textile Is In equilibrium In all directions,

The impregnation is performed through any
known means but in a manner such ag wiil dis-
tribute uniformly and regularly the same welght
of emulsion or dissolution over equal surfaces

3 for & given thickness.

The coagulation 1s obtained through any
known means and the hemispherical segments
are cut out and stamped immediately after co-
agulation, 1. e. when the rubber s Incorporated
with the fabric, but still bathing in its cosgula-
tion water. During the deformation due to
stamping, part of this water is expelled but g
certaln amount remalns in the fabric and 15 re-
moved by drying,

During this drylng process, there occurs of
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necessity a deformation of the hemispherical seg-
ments. For this reason, as the manufacture of
tennis balls must be very precise, the drying is
performed on a hemispheric support having ex-
actly the shape and size required for the seg-
ment. It 1s of advantage during the drying to
hold the edge of the segment on the support, for
instance by means of & ring urged downwards,
s0 as to ensure perfect adherence between the
segment and the support and to avold any Irreg-
ular shrinking,

The weldinig of two segments through thelr
edges I8 performed for instance by means of a
solution of non vulcanised rubber.

Preferably I apply then on the seam a band of
fabric welded through calendering to non vul-
canized rubber and on each hemispherical seg-
ment a circular element of the same fabric also
welded through calendering to non vulcanized
rubber, 50 as to form a complete coat round the
ball. The whole is then vulcanized inside a
mould which may be smooth or else provided with
sultable asperities so as to give the outer surface
of the ball the rugosity required for reducing or
increasing its speed In air.

It is of advantage during this vulcanisation in-
side an autoclave to provide a communication be-
tween the Inside of the ball and the cutside of
the mould whereby the pressure of the steam en-
tering the ball ensures a better application of the
wall or cover of the hall aganinst the Inner wall of
the mould together with & much more speedy
vulcanisation. This also avolds any contact of
alr with the wall of the ball during vulcanization,
alr being as well known a detrimental agent for
vulcanization.

A considerable advantage of my improved ball
consists In that it 1s possible to sultably adjust
the rigidity of the cover by suitably messuring
the proportion of textile material, rubber and
charge or vuleanizing elements absorbed, with a
view to producing perfectly standardized balls as
concerns their Initial veloclty and helght of
bounce. It is thus possible for instance to pro-
duce a whole serles of balls to be used by different
players according to thelr experience and skill.

By way of example it may be stated that for
obtaining a hardness comparable to that of the
balls used to this day, there may be used a textile
material welghing 435 grs. per sq. m. Impregnated
with a latex bath the concentration of which is
58%, the wringing out of the water belng ob-
tained in a regular manner by a roller welghing
1 Kg. travelllng over a 10 ¢m. wide strip. The
superposition of two plles provides the desired
hardness,

Appended drawings show diagrammatically by
way of example different stages of the method
of menufacturing the ball.

Plgs. 1 and 2 are cross-sectlonal views of the
device used for stamping the hemispherical seg-
ments for two successive positions thereof.

Plg. 3 1s a cross-sectional view of the drying
means,

Fig. ¢ is a cross-sectional view of the ball at the
moment of the application of the reinforcing belt.

Fig. 5 shows, in plan view, a portion of this re-
inforcing belt.

Fig. 6 i3 a plan view of one of the reinforcing
circle shaped parts.

Fig. 7 15 a cross-section of the. vulcanizing
mould during vulcanization of the ball.

After the {extile has been Imprégnated
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throughout with an emulsion or a solution of rub-
ber, natural, synthetic or regenerated, contalning
the reagents necessary for its vulcanization and
preservation, the coagulation is provided by any
sultable means. A circular pairt | (Fig. 1) is then
punched out of the material and placed on a
stamping machine including a female mould 2
and a male stamping part 8. The mould 2 is pro-
vided with channels 8 for removal of the water.

The stamping being performed (Fig. 2), a hem-
ispherical segment 4 is obtained with a flange 8.
This segment 1s then transferred on to a drylng
mould or support & (Fig. 3) the shapt and gize
of which are exactly those desired for the fin-
ished segment. Round the mould and over the
flange 5 1s then arranged a ring T the welght of
which Is such that it Is urged downwards and
holds the flange of the segment well applied
against the mould. The segment finishes drying
on the latter after which the periphery thereof is
cut to its final shape.

Two finished segments 4 and 4’ are then Im-
mersed entirely, for instance by suspending
them through a suitable hook, in a rubber golu-
tion after which they are dried and applied one
against the other as shown in Fig. 4. A band of
fabric constituted for instance by a ribbon of
canvas 10 welded by calendering to a sheet 11 of
non vulcanised rubber i4 then used. This band
has the length required for forming a belt round
the ball, the two ends overlapping slightly one
ancther and being cut if desired along a bevel 50
as not to form any supplementary thickness. The
band considered 1s applied over the joint between
the two segments 4—4’. I then apply over the
segments themselves two circular parts 10 of the
same material as the band 3 1. e. formed of can-
vas or other fabric welded through calendering to
a sheet of non vulcanlzed rubber. The size of
the clrcular parts 12 15 chosen in a manner such
that after application over the hemispherical seg-
ments their edges overlap slightly the correspond-
ing edges of the band Il. -

The ball thus formed s then carried inside the
vulcanizing mould (Fig. 7). This mould com-
prises two halves 16—16 connected through a
hinge 1T and held securely together by the bolt 18.
A hollow needle 180 passes into the inside of the
mould which communieates thus with the inside
of the autoclave used for heating the mould and
ball inside same. The hollow needle is protected
at the point where it passes Inside the mould by
a metal bushing 2§ fitted over sald needle, The
mould is provided with projections 22 and/or
recesses 23 mrranged in accordance with a pre-
detérmined pattern.

After opening the mould the ball ready for
vulcanization 1s arranged in the half-mould 0
and pushed into its housing, its cover being thus
transfixed by the needle 19. The mould being
then closed, the bolt 18 i3 drawn In &nd the
mould carried into a steam-heated autoclave for
vulcanizing the ball, The vulcanization belng
performed, the ball 1s removed and there i3 in-
troduced inside the opening left by the bushing
21 a stopping part provided with a calibrated
hole which allows the reduction to the deslred
cross-sectional area of the passage allowed for
the air through the cover of the ball.

If required and/or desired the channe}. left
open by the bushing and. needle in the cover ma.y
be entirely closed.



