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TENNIS BALL 

Léon Sylvain Max Lejeune, Paris, France; yested 
in the Attorney General of the United States 

Application November 24, 1941, Serial No. 420,292 
In France August 9, 1938 

(C. 273-6) 3 Claims. 
1. 

The present application relates to tennis balls . 
and is a continuation-in-part of my prior appli 
cation, Serial No. 250,617, filed on January 12, 
1939 (abandoned). 
The invention concerns a tennis ball COmply 

ing with the conditions prescribed by the Inter 
national Lawn-Tennis Federation as regards the 
balls used in international aWi-tennis matches, 
i. e. the conditions which define the maximuln 
and minimum limits of the diameter of the ball, 
its weight, its height of rebound for a given height 
of fall, and its degree of compression under a 
predeterminated stress applied during a given 
period of time. 
The invention has also for its primary object 

the provision of a tennis ball of the character 
indicated Which is not subject to losing its inner 
pressure after a more or less long lapse of time. 
Another object of the invention is to provide 

a tennis ball which practically does not wear out. 
Another object of the invention is a tennis ball 

which possesses a regular rebounding capacity 
which does not Substantially Wary With changes 
in temperature. 

Still another Cobject of the invention is to pro 
vide a tennis ball the initial launching Velocity 
of which can be very high and remain the same 
during the whole life of the ball. 
A further Object of the in Vention is to prO'Vide 

a tennis ball upon which the ground produces no 
damping or deadening effect (such as that which 
is observed with the usual felt-covered tennis 
balls), so that the rise of the ball from the ground 
to the receiving racket ca: accordingly be very 
rapid. 
A still further object of the invention is , to 

provide a, tennis bail which is not sensitive either 
to cold or to heat or to moisture whereby the 
playing characteristics of the ball remain the 
same regardless of atmospheric conditions. 
A further object of the inventioi is to provide 

a tennis ball which can be washed. 
The tennis ball according to the invention con 

prises a body filled with air substantially at at 
moSpheric pressure, this body being formed of 
two hemispherical calottes united by vulcanized 
rubber, each of which is made of a uniform fabric 
impregnated with vulcanized rubber so as to form 
a homogeneous mass of textile elements impreg 

10 

15 

20 

25 

30 

35 

40 

45 

50 

2 
nated throughout and firmly united by means of 
vulcanized rubber. 
The fabric which is used for forming the 

hemispherical calottes can be composed of vege 
tale or animal fibres or threads. As above men 
tioned, this fabric must be a uniform fabric, i. e. 
a fabric in which the composition of the threads 
as well as their tension and degree of tWisting 
are the same for the Warp and the Weft, So that 
the fabric has substantially equal tensile strength 
in a directions. Such a fabric can be made by 
having uniforin weft, and warp threads subjected 
to the Sane tension, or, if these conditions are 
not complied with, by Superposing two or more 
layers of a fabric which are so arranged that the 
nevennesses of their weaving are mutually COn 

pensated. To this effect, it is possible, for ex 
ample, to use to advantage a cotton melton formed 
of a very fine and twisted Warp and of a thick 
and very sightly twisted weft-or an equivalent 
fabric-and to superpose two pieces of Such a 
meltor, so that the Weft threads of the One are 
at 90° with respect to those of the other. Such 
a unit can be impregnated with rubber in a uni 
form manner and its elasticity is the same in all 
directions. 
The body of the ball formed in the above men 

tioned manner is advantageously covered in Ward 
ly and outwardly with an impervious layer of 
Vulcanized rubber and it, is furthermore covered 
With a layer of canvas on the Outer Surface to 
which a layer of rubber, also Vulcanized, is ap 
plied. This latter layer of rubber, which forms 
the outer surface of the ball, is provided with 
relief patters adapted for regulating the Velocity 
of the ball and ensuring the regularity of the 
direction it takes in the air. 
In order to make a tennis ball according to 

the invention, one preferably proceeds in the foll 
lowing in annei: 
Cotton inelton having a weight of preferably 

450 to 500 granas per square meter is first treated 
So as to facilitate its impregnation. With rubber, 
for exampie by dipping it in water to which a 
“wetting' agent has been added. The prepared 
melton is ther impregnated with rubber latex by 
being passed through a bath of concentrated 
latex, for example a latex containing 50% of rub 
ber, the said bath containing the vulcanizing 
products, accelerators and other products usually 
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used in the rubber industry. The fabric thus irn 
pregnated is then freed, by light pressure, from 
the excess latex which it may have absorbed, and 
is coagulated, for instance by passing it through 
a bath of diluted acetic acid, and then, after ha-V- 
ing been freed from an excess of the coagulating 
bath, for instance by light pressure, it is cut into 
pieces or discs after which two of the impregnated 
pieces or discs are laid one upon the other SO aS 
to obtain a uniform textile unit. This operation 
is carried out, preferably, by first laying one of 
the pieces upon the other with their Warp threads 
arranged at 90° and then pressing them. One upon 
the other so as to cause them to adhere, by ex 
pelling a part of the coagulating bat? remaining 
in the melton, after which the desired discS are 
cut out of the resultant material. 

After washing with Wate; during a sufficiently 
long time to eliminate the excess acid as well as 
the other substances soluble in water renaining 
in the discs, the latter are pressed into the shape 
of a hemispherical calotte. This operation is 
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preferably effected by putting one of these discs. 
of impregnated, double layer melton into a cylin 
dro-hemispherical die the rin of which is formed 
by an annular ring embedded in the die and by 
stamping the disc by ineans Cf a cylindro-heim 
isphericai punchi which leaWeS , betweelin the die 
and the said punch a space corresponding ap 
proximately to the final thickmeSS Which the hem 
ispherical calotte must have. The die can advan 
tageously be provided with grooves or holes which 
permit of the escape of a certain amount of the 
Water Which is exuded from the discs Under the 
action of the stanping pressure. 
The punch and the die are then Separated one 

from the other, leaving the calotte on the punch 
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with, surrounding it at its base, the annular ring 
which maintains the calotte on the punch. 
The resultant is then allowed to dry until the 

water which is still contained in the hemispherical 
calotte has been practically removed. The ring 
is then removed from the calotte and the excess 
material which remains about the base of the 
calotte is cut away so as to give the calotte its 
exact hemispherical shape, the edge of the calotte 
terminating in a diametral sectional piane. This 
calotte is then dipped into a bath of rubber solu 
tion. So that the entire surface of the calotte is 
covered therewith. As soon as the solution is 
dry, two of these calottes are united together to 
form a sphere by bringing their diametal sec 
tional planes into contact, after having intro 
duced into one of these calottes a predetermined 
amount by weight of a chemical compound capa 
ble of decomposing under the action of heat and 
emitting a gas, while leaving a minimum amount 
of Solid residue. This chemical may be, for exam 
ple,: carbonate of ammoniac which decomposes at 
a temperature of about 80° C. The quantity of 
this compound introduced will be such that dur 
ing its decomposition under the action of a rise 
in temperature Such as has just been indicated, 
a high pressure of the order, for instance, of 2 to 
3 kilogs per Square centimeter, is created in the 
Sphere formed by the assembly of the two calottes. 
After shaping the Sphere containing the sub 

stance utilized for the purpose of giving off gas 
under the action of heat, a strip of gum may be 
applied onto the joint of the two hemispherical 
calottes. The width, the thickness and the 
length of this strip are so determined that a pre 
viously fixed weight is obtained for the so formed 
roughed-out ball. This roughed-out ball is then 
covered with pieces of canvas impregnated with 
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flush with the point of the needle. 

4. 
rubber, cut out in such a manner that when 
joined edge to edge they completely cover the 
entire Surface of the Sphere. This Will be ob 
tained, for instance, by means of two pieces of 
caiavas each of which has the form of a lemnis 
cate similar to the form of the two pieces of felt 
Willic:) cover tennis balls as usually made. Each 
roughed-out, and canvas covered ball is then 
placed into a Spherical mould preferably formed 
of two parts applied one against another, this 
n:ould being provided with a small hole to allow 
the outside of the die to communicate with the 
inside. If the ball must be provided on its outside 
Sülrface With projections or hollows, the die is 
provided, on its inner surface, with hollows or 
projections formiing the counterpart of the con 
figuriation which the outer surface of the ball 
in 1st finally hiave. Eventually, in order to obtain 
a better final appearance of the ball and also to 
obtain an indeliiole marking of the same, the 
in Ward portion of the opening of the hole with 
which ühe die is provided will be provided with 
a projection, for instance a circular projection 
Wich, a CCO2'dingly, Will produce in counterpart 
a holioW in the ball. 

ihe nouid containing the roughed-out ball is 
then pla£ed into a Vulcanization autoclave where 
it is brought to the desired temperature for the 
period neceSS&ly for the Vulcanization of the rub 
b2 c63aponents of the ball, this temperature 
being, in every case, Sufficiently high for ensuring 
the decomposition of the gas-producing chemical 
COG2 pound in the inside of the ball. The resultant 
evolution of gas Within the ball presses the 
Spo?nerical Vºyal of the bali against the die, and 
€Ventually gives rise to the formation of projec 
tions or holicWS on the outer surface of the ball. 
This Vulcanization ensures a thorough union of 
the different elements and ingredients forming 
the Wall of the ball and homogenizes in a certain 
neaSure the mass which forms this wall. 
AS Soon as the Vulcanization is completed, a 

needle is introduced into the hole of the mould 
and the ball is perforated in order to permit the 
gases contained in the ball to escape and conse 
quently to allow the inner pressure of the ball to 
balance With the Outer pressure. For this purpose 
the perforating needle is preferably hollow and 

AS Soon as this 
balance of pressures is obtained, the mould is 
Opened and the ball removed, after which the hole 
in the ball is sealed. This is advantageously ef 
fected by introducing into this hole a rubber 
thread coated with a rubber solution which thread 
is cut at the outer Surface of the wall of the ball, 
if the n2Ould is smooth at this place, or at the 
level of the botton of the small circular cavity 
provided in the outer wall of the ball if the mould 
is provided there with the above mentioned prO 
jection. in this latter case a lozenge of vulcanized 
rubber coated with a rubber solution is finally 
placed into the cavity in question. V 

To introduce the rubber thread into the hole 5 
Which was race in the ball in order to balance 
the innet prêSSure with the pressure of the sur 
founding air, a tool is used which is formed, for 
exairie, ?f a punch or a hollow needle into 
which the rubber thread coated with a rubber 
Solution is inserted, so that the said thread is 

The so 
equipped needle is introduced through the hole 
in the ball into the inside of the latter, carrying 
With it the rubber thread. This thread is then 
maintained in its position with respect to the 
ball, and the needle is removed until it leaves 



°2453,143 
5 

the wall of the ball. Since the rubber thread 
has remained stationary with respect to the ball 
itself during this movement, the walls of the hole 
close again onto the rubber thread. Thus the 
hole is stopped and the only thing remaining to 
do is to cut the rubber thread flush. With the Outer 
surface of the ball in one or the other of the 
above mentioned conditions. This having been 
done, the above mentioned lozenge is then even 
tually applied and stops the cavity in the outer 
surface of the ball. Upon drying, therubber solu 
tion which covers the thread unites the latter to 
the Wall of the ball and thus tightly and defi 
nitely closes the hole. 
The appended drawing shows by , way of ex 

ample, on the one hand, a diagram of a plant 
adapted for making tennis balls according to the 
invention and, on the other hand, the ball during 
various steps of its manufacture. 

In this drawing: 
Figure 1 is a view in elevation of the first part 

of such a plant up to the coagulation of the latex 
in the impregnated fabric. 

Figure 2 is a similar view showing the subse 
quent steps of the manufacture up to the prep 
aration of the pieces of impregnated fabric from 
which the discs which serve for making the balls 
are to be cut out. 

Figure 2A is a perspective Schematic view show 
ing the relative positions of the warp and weft 
threads of two adjacent fabric pieces preparatory 
to forming the latter into a calotte. 

Figure 3 is another similar view of the plant 
up to and including the Operation of making the 
hemispherical calottes ready for joining to make 
the balls, 

Figure 4 is, in the same manner, a view in ele 
vation of the subsequently used parts of the plant 
up to the production of calottes ready to be united 
for producing the roughed-out balls. 

Figure 5 is a cross Sectional view of the die for 
the molding of a hemispherical calotte. 

Figure 6 is a view of the corresponding punch. 
45. Figure 7 shows the result, obtained by punch 

pressing a circular blank by means of the die and 
punch of Figures 5 and 6. 
... Figure 8 is a view in elevation, partially sec 
tional, of the calotte mounted on its punch. 

Figure 9 is a view, partially sectional and par 
tially in elevation, of a calotte during the drying 
operation. 

Figure 10 is a view in elevation, partly in sec 
tion, of a calotte ready for assembly. 

Figure 11 is a view of the roughed-out ball com 
prising two calottes assembled together with a 
rubber layer applied over the joint, 
Figure 12 is a View of a calendered canvas elle 

ment adapted for being applied onto the roughed 
out ball. 

Figure 13 is a view in elevation showing the 
ball provided with two canvas elements according 
to Figure 12. 

Figure 14 shows a Vulcanizing mould with the 
roughed-out ball therein. 
Figure 15 is a view in elevation of the ball after 

vulcanization. 
Figure 16 is a partial sectional view showing the 

pressure equalizing hole in the ball. 
Figure i7 is a view in elevation of the punch 

for the purpose of inserting the stopping thread 
in the pressure equalizing hole. 

Figure 18 is a sectional view showing the punch 
in operation for the insertion of the stopping 

... threadin the said hole. . . . . . . . . . . . . . . . 
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Figure 19 is a similar view showing the sealing 

thread inserted and the tool removed. 
Figure 20 is also a sectional view of the pres 

Sure equalizing hole stopped by the stopping 
thread With a finishing plug in place. 

In the example of the plant shown for making 
the ball, the said plant comprises a vat in which 
is placed a stack of cotton melton. In this wat 
which is filled With Water to which a Wetting 
agent has been added, the melton 2 is impreg 
nated with moisture. It is then carried on by 
a rotating roll 3 above which is a compressing 
roll 4 which expels the excess water carried by 
the melton. Then the melton passes over an 
Other driving roll 5 and from there into a wat 6 
containing a bath of latex. After having passed 
under the rolls such are are indicated at 8, which 
maintain it under the surface of the latex, the 
melton passes between a driving roll 9 and a 
weighted roll which is sufficeintly heavy for 
expelling the excess latex as Well as the air con 
tained in the melton. From there, the melton, 
-carried by the rotating roll 2, passes into a coag 
ulation Vat 3 under rolls such as are indicated at 
4 whence, after having been coagulated by con 

tact With a bath of acetic acid 5, the melton is 
carried forth by a rotating roll 6 onto a table f7 
where its coagulation is completed. Carried by the 
set of rolls 8, it cornes in a damp condition onto a 
table 9 where it is cut, by means of the cutting 
press 22, into square pieces 2 of sufficiently large 
size to permit of subsequently cutting therefrom 
circuilar blanks of a suitable size for making hemi 
spherical calottes. 
The cperator then lays two of the pieces of 

impegnated and coagulated nelton One upon the 
other so that the weft and warp threads of the 
One are at 90° With respect to the corresponding 
threads of the other (see Figure 2A). By means 
of a roll he presses these pieces one against the 
other in order to cause them to stick together and 
in order to expel the excess of coagulating liquid 
remaining in the in pregnated fabric. The re 
Sultant pieces are then Washed with Water in a 
vat 22 whence they are taken and cut into circular 
discs 23 by means of the cutting press 24. 
The discs 23 are then stamped out into hemi 

spherical calottes in the dies 25 by means of 
punches 26. The cavities in the Said dies (see Fig 
lure 5) have as indicated at 2, the shape of the 
Outer Surface. Of the calotte to be formed, and the 
cavities terminate at their Upper part in an annu 
lar groove in which a ring 28 is removably seated. 
The punch 26 (see Figure 6) has externally a sur 
face 29 corresponding to the inner surface of the 
hemispherical calotte to be formed, an annular 
part corresponding to that of the ring 28, and a 
base 39. Figure 7 ShôWS the Stamped Out calotte 
3 the edge of which is clamped between the ring 
28 and the punch 26. When removed from the 
stamping press 32, the punch 26 is separated from 
the die and carries with it the hemispherical 
calotte 3 and the ring 28 (see Figure 8). During 

65. the stamping operation the liquid and the air 
which are in excess in the impregnated blank are 
expelled through passages such as indicated at 33 
in the die. 
The formed calotte blank is placed with its 

punch and its ring on a heating table 34 for evap 
crating the water contained in the blank. As 
soon as the blank is dry, the ring 28 is removed 
and the excess 3a of material is cut away by 
means of the press 35 so as to form a calotte 3, 
the edge 36 of which is in the diametral plane of 

"...the geometrical sphere of which the calotte is a 
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rubber thread stuck in the said perforation and a Number Name Date 
plug stuck in the said recess and made even with 1,187,029 Beebout ------------- June 13, 1916 
the outer periphery of the ball. 1,466,609 Weaver ------------- Aug. 28, 1923 

LÉON SYLVAIN MAX LEJEUNE, 2,023,673 Elis ---------------- Dec. 10, 1935 
is 2,053,450 Twiss ---------------- Sept. 8, 1936 

2,367,374 Reach -------------- Jan. 6, 1945 REFERENCES CITED s y 
Te fOOW’i feren f di in th, 2,373,899 Lejeune ---------------- Apr. 17, 1945 

e following references are of recor e 
file of this patent: FOREIGN PATENTS 

UNITED STATES PATENTS 10 Number Country Date 
221,117 Great Britain -------- Sept. 4, 1924 

Number Name Date 
Re.21,115 Winterballer --------- June 13, 1939 


