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ABSTRACT

The invention refers to an improved ball-ganme racket,
particular to a tennis racket, having a hollow, outwardly closed
frame which forms a handle and, with a frame part, a racket head.
The racket has also a stringing formed of intersecting string
lengths on the racket head. In order to improve the comfort of
the player upon playing, a specific new string attachment is
proposed providing for a mobility of the strings in the direction
perpendicular to a stringing plane.
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~ BALL~GAME RACKET, PARTICULARLY A TENNIS RACKET

The present invention referz to a ball-game racket in
accordan;e'with the preambie t¢o Claim 1. ‘ .

Ball-game rackets, as ﬁall agtennis rackets, of the most
different types are known. In-particular, it is also known
to provide a fastening of the string lenqthl forming the
etringing on the head of the racket the atring lengths being
passed through the part ¢f the frame forming the head of the
racket with the use of slasves of elaztic material. As a
result of the =leeves, a safe stringing as well as a certain
damping effect is cbtained.

In the case of tennis rackets having a hollow frame, it
is known (US Patent 5,014,987) to effect the attachment of
the strings in the manner that the length of string is so '
fixed on the cutside of the frame at each place of attachment
of a string that movement of the length of string with
respect to the frame is practically imposzsible there,'while
on the inner side of the frame increased mobility of the
specific 1angth of string both in an axial directicn of the
plang of stringing and in an axial direetion parpendiculaf'to
the plane of stringing is established.. Thi=s ia obtained in
the mammer that the string lengths ara guided on the inner

side of the frame through openings the cross section of uhich

is suhstantially greater than the cross sgaction of the
lengths of string. By fixing the lengths of string on the

cutside of the frame, a well-defined position of the
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1, as 1s necessary for
the ptability and playing properties of the racket. Due to
the increased mobility on the inside of the frame, the
comfort of the player upen playing 18 improved. This
ilmprovement leads to improved : damping and to tha avoidance of
vibrations in the stringing which have a negative effect o
the playing comfort. ' n particular, however, dus to the
mobility, the effective Playing surface of the tennis rackst
1s substantially increased, so that with a4 racket of normal
gize the properties df a larga-head rac]:et can be obtained,
or substantially obtained. '

1t ia the object of the inventicn to provide a ball-game

the aforementisned advantages and the possibil i1ty of

aconomical manufacture, also satisfies the qual ity demands

In order to ach:l.ave tlns object, a ball-game racket,

particularly a tennis racket., is developed in accordance with
the fsatures set forth in the body of Claim 1. .’ .

| in the ball-game racket of the invention, the mobility
for the string lengths on the inside of the frame in the

axial direction perpendicular to the plane of the atringing
is established in the manner that the corresponding slesve

has a sleeve opening the dimens::.on Or Ccross maction of which

on the inside of the frame is graa'l:er than the cross section ,
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of the corresponding length of string. On the cutside of the
frame, on the other hand, the length of string in question is
fixed in such a manner that no rossibility of movment of the
length of string relative to the frame is present there, or
.i'n any event only a peseibility of movement which is
substantially less than the possibllity of movement on the
ingide of the frame. '

In this connection the sleeve is seated in oponings or
holes which are provided on the frame part on the cuteide of

the frame and on the inside of tha frame respectively. The
sleeve closes the frame part forming the racket haad.at these
openings so that penetration of moisture, dirt or other
foreign particles inte the ‘hollow sp,ace igs lmpossibla.

shape towards the inside of the frame.

In a preferred ambodiment, the sleeve opening is of oval

direction, namely in the axial direction perpendicular to the

plane of the stringing.

By suitable distribution of such atz'ing attaclmuta

the properties of the tennis
racket or stringing can be optimally adjuated.
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The invention furthermore provides the possibility that,
at least in the case of a part of the sleeves, the sleeve
openings in the region thereof not taken up by the
corresponding string lengths are filled, at least in part, by
a danping material of parmﬁnent elagticity.

Further developments of the invention form the cbhject of
the depandent claime.

Tha invention will be described in further detaill below

with reference to an embodiment shown in the drawings, in

Fig. 1 shows a ball-game racket in the form of a tennis

racket, seen in plan view;

Pig. 2 iz a section on a larger scale along the line I-I
of Fig. 1;
- Fig. 3 ig a plan view of the inside of the frame seen in a

direction corresponding to the arrow B in Pig. 2
Fig. 4 iz a showing similar to Fig. 2 in the case of a
modified embodiment;
Fig. 5 is a showing eimilar to fig. 3 of a Further
embodiment of the invention.
"I'ha tennis racket shown in the figqures consists
essentially of a frame 3 forming a racket‘ haad 1 and a racket
handle 2 and of the stringing 4 provided on the racket head .

X,
Both in the region of the racket head 1 and of the frame

part 3’ forming this racket head and in the region of tha
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racket nandle 2, the frame 3 1s developed as an outwardly
closed hollow body or hollow frame of a fiber-reinforced
plastic material. '

The stringing 4, in known manner, has intersecting
string lengths 47 and 477, the string lengths 4 extending
narallel to thae longitndinal axis of the rackatfhond 1 and
the side lengths 47/ extending psrpendicular thereto. The
stringing 4 by these side lengths'4' and 4’7 defines a
stringing plane BE and is held on the frame part 3’ in the
manner that the string lengths 4¢ and 4’‘ forming the
stringing 4 are passed in each case at ons region through the
frame part 3'.fram the frame inner side f&cing the center of
the tenniz racket head 1 or stringing to the frame outér
2ide, and at another reglon again through the frame part 3’
from the frame outer side to the frame inner side. At each
of these passage places a sleeve 9 which aurrounds the string
lengthe is arranged in the frame part 37.

The frame part 3’ or the wall of this frame part has a
hole 10 on the outside of the frame and & hole 11 on the
ingide of the frame. The corresponding sleeve 9, madea cof an
elastic plastic material, 1&8 so inserted.in.these.halaa that
it rests, via a web-like widened section 97, againat tha
outside of the frame and extends, via a sleave-lika'saction
o/? through the holes 10 and 11 which are arrangad coaxially
with esach other and the axes of which lie in the stringing

plane BE. Tha sleeve-like section 9%/ is adapted in its
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outer or circumfarantial surface with respect to cross-
sactional shape and =ize in auch a mammer to the cross-
sactional shape and size of the holes 10 and 1l that the
gection 977 of the sleeve 9 is Beated in fitted manmer in
these holes 10 and 11. Thus, the frame part 3¢ ismmamplehely
closed on the outside by the corresponding sleeve 9 in the
region of the corresponding holes 10 and 11 and also
protacted against the penetration of moisturs, dirt'or othey
foreign particles.

In tha embodiment shown, the two holes 10 and 11 have
the same cross saction,'which,ia gqreataer than the cross
gaction of the stringing 4 and of the stying lengths 4’ and
44’ forming the stringing.

If only for simpler installation, the section 8¢ is
develcped in the form of a ledge and a large number of
aectibns 9’7 arg provided on said section, each section 9’f
being arranged in the above~dsscribed manner in the noles 10
and 1l1. Tach sleeve~shaped section 9¢/ has an openling 12
through which the corresponding string length 4/ oxr 4’7 18
passed for the fastening of the string, the partial length of
tha stringing 4‘whidh~axtenda'¢n.thg outside of the frame
part 3’ from one place of passage to the next place of
passage resting on the section 9‘. The opening 12 of the
sleeve 9 has a cross aaction*whithWidana in trumpet or cone
shape towards the end of section 8¢’ facing away from the

gection 9?7, i.e. from the outside of the frame to the inside
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of tha frame, in such a mannar that the corresponding string
length i=s eurrounded gsubstantially in.fittedumanner4by the
zleeve 9 on the cutside of the frame, and the stringing 4 is
therefore so fixed in the region of the hole 10 that
substantially no movement of the stringing 4 is possikle
there, neithear in an axial direation A perpendicular to tha
stringing plane BE nor in an axial direction parailel to the
stringing plane BE. Starting from the partial length of the
saction 97’ received by the hole 10, the cross section of the
opening 12 increases in the cross-sectional axis
perpendicular to the plane of stringing that it is greater on
the inside of the frame than the cross section of the string
lengths., In this way, movement of the stringing 4 in the
axial direction A is possible on the inside of the frame due
to free mcocvement of the string 4 in the'qpaning 12. '

The opening 12 has an oval cross section ih the form
that substantial free movement of the stringing 4 is possible '
only in the axial direction A, while in an axial direction
which is perpendicular to the axial directiasn A and aleo
perpendicular to the lengthwise direction of the
correaponding string length, contacgt of the st¥ing length 4
or 4’/ with the sleeve 9 is aﬁ lLeaat sﬁbStantiallyjpruvented.

Duée to the possibility of‘movemeﬁt cf the stringing 4 in
the direction of the axiz A on the inner side 4 of the franme,
an increase in the affective plaving surface is, amonyg other

things, cbtainad, in such a manney that the tennis racket,
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having a normal size racket haad 1, bas the properties, or

- 8ubatantially tha properties, of a largas-head racket. By the

develepment of the opening 12 with an oval cross gaction, the

larger cross~sectional axis.of'Which lies in the axial
direction A, assurance is also had that movement of the
Corresponding string length 4’ in an axial direction
perpandicular'tn the plane of the drawing of Fig. 2 isa not
possible, 80 that, among other things, the desired direction
of the stringing 4, with which the string lengthia 47 and 47
extend linearly and intersect each other at a predatermined
angle, i.e. at an angle of 50°, will ba'retained even after
lengthy use of the racket.

By the posaibility of movement of the stringing 4 in the
directicon of the‘axis.a, there iz furthermore also obtéined a
substantial improvement in the comfort in playing, in the

nanner that, even with & very rigild frame 3, improved damping

is obtained and, in adgition, vibration of thas stringing'4
which impairs the comfort ef playing is avoided.
In the embodimant shown in Fig. 3, the openings 11 and

10 have an oval crous saction the 1anqer'crons-soctional axis

af which extends in the axial direction A. The outside cross

gection of the sleave 9 corrasponds to the crosa section of
the openings 10 and 11. This embodiment has tha ‘advantage
that, particularly on the insxde of the frame betwsen two

adjacent openings 11,
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large part of the fibers 14 cf the fiber-reinforced plast:lc
material which intersect oblique to tha plane of the
stringing BE on the frama outer side and on the frame inner
side are therefore not interrupted by *the openings 10 and 11.
Qther fibers 14, which are interrupted by thase openings,
overlap with sufficient length so that, as a whole, a high

degree of stability is sbtained at the. nore critical frame
inner side where the distance apart of the openinga 11 is

smaller than the distance apart of the openings 10 on the
ocuter side,.

In the smbodiment shown in FPig. 4, a damping material 13
is introduced in the opaning 12 of the sleeave 9% which

surrounds the correspending string length 4! or 4°7 in the

region of both holes 10 and 11, said material completely

£filling the corraspondinq opaning 12 in the part thereof not

taken up by the string length 47 or 4’¢ in the embodiment
shown,

The material 13 is a material of permanent elasticity
which absorbs energy of movement upon deformation, i.as.

converts it jinto heat and thereby exerts a dampinq effect.
After the

insertion of the sleeves 9 and after the stringing
of tha racket,

the material 13 is introduced into the

cpenings 12. By the tight closing, in 'paartiaular, of the

holes loland 11l by the gleeves 9 assurance is had that the

material 13 anters only into the openings 12 and not inte the

inside of the hallow frame 3 oy hellow frame part 37,

AS a rasult of the damping material 13, in combination
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with the possibility of movement of the stringing 4 in the
axial direction A, a substantial improvement in the confort
of playing is ocbtained, namely, among other thinge, also in
the manner that substantially improved damping results, even

with a very rigid frame 3. Furthermore, vibrations of tha
stringing 4 which, among other thingas alzo impair tha comfort
in playing ara avoided. . '

In the embodiment of Fig. 4, in the same way as in the
embodiment shown in Fig. 2, the end of the sleeve 5 lying
away from thas section 9’ protrudes slightly heyond the inside
of the frame part 37, the cpening 12 being filled completely
with the material 13, i.e. in particular also in the region
of the hole 11. In this way, the result is obtained that the
material 13 has a damping effect, in particular, alsa at the
place where the dgreatest movement of the stringing 4 is
possible in the region of the sleave 9. Furthermore, due to
the development described, the result iﬁ alss obhtalned that

at. the place where the greatest forces are exerted on the

material 13 upon the damping, there is direct support for the

material 13 on the frame part 3’ via the sleeva 9, without
subjecting the sleeve 9 or section 9’/ pubstantially to
bending moments. ' '

Fig. 5, in a view similar to Fig. 3, shows another
embediment in which each of tha sleeves 7 has ' an outet CrosE
saection of the shape of a circular cylinder and in which,

accordingly, also the openings 10 and 11 in the frame part 3’
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have the shape of a circular cylinder. Also in this

embodiment, the hole 12 or each sleeve again has the croes
section which has bean dascribed above, which widens in
trumpet or conical shape in the axis of the cross section
perpendicular to the stringing plane BE, 80 that movement of
the stringing 4 in the axial direetion A is possible, namely
by free movement of the stringing in the hole 12, while
movement in the stringing plane BE and perpendicular to the
corresponding string length 47 or 477 is not possible, or at
leagt not substantially possible.

The inventicn has been described above on basis of

examples. It i= zel f-evident that changss as well as

modificationas are possible without theraby going beyond the

scope of the basic inventive concept. Thus, it ls possibla,

for instance, so to dave lop the opening 10 in the embodiments
ghown 1n Figse. 2 apd 4 that it has a smaller dianater than

the opening 11. 1In such case, the sleeve-likse saction 97/ ia
then provided, at the region of passage to the section 97,

with a circumferential groove 15 into which the edge of the

opening 10 extends. Independently of this, the sleeves 9 are
preferably part of a sleeve ledge. 'I'ha embodinment of Figure
5 has the advantage that the circular cylindrical openings 10
and 11 can be very eagily produced, and that in spite of

that, deflection of the stringing 4 is possible only in the
direction A. '




l. A ball-game racket, particularly a tannis rackat,' having
a hollow, outwardly closed frame (3) which forms a
racket handle (2) and, with a frame part (37), a racket
haad (1), and haviné a stringing {(4) formed of
intergecting string lengths (47, 4’'} on ths racket _head '
(1}, in which connection, in order to hold the stringing

(4} and for the string attachment on the frame part
(37), openings (10, 11) therein are provided with ‘
sleeves (9) which close the frame part (3/) tightly off
from the outside at the openings (10, 11) there and, on'
their. part, have sleave openinéa (12) through which the

string lengths (4, 4’) are passed from the inside of the
frams to the cutsida of the frame and vice versa,
characterized by the fact that, for at least a paxt of
the string lengths (4’7, 4’"), a string fastening is
provided in connection with which the string lengths

(47, 477} havé, on the inside of the frame, at least in

an axial direction (A) perpendicular to the stringing
plane (BE), a moblility which is substantially greatar'
than a corresponding mobility on the outer side of the

frame, and that, for this string attachment, sach of the
correseponding sleeves (9) has a slesve opaning (12)

which widens in cross section towards the inside of the
frame and has, on the inside of the frame, at least in

tha axial dirsction (h) perpendicular to the str:lnging
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plane (BE), a size which is greater than the cross

section of the string lengths (4', 4'’).

A ball-game racket according to Claim 1, characterized

by the fact that the cross section of the sleeve

openings (12) widens in trumpet or cone shape towards

the i1nside of the frame.

A ball-game racket according to Claim 1 or 2,
characterized by the fact that the sleeve openings (12)

have an oval cross section.

A ball-game racket according to any of Claims 1 to 3,
characterized by the fact that the holes (10, 11) in
the frame part (3') which receive the sleeve (9) have,
on the frame inner silide, an oval cross section the

longer cross sectional axis of which lies in an axial

direction perpendicular to the stringing plane (BE).

A ball-game racket according to Claim 4, characterized
by the fact that the sleeve (9) has an oval outer cross

section.

A ball-game racket according to any of Claims 1 to 5,
characterized by the fact that the hole (7, 10) for
recelving the sleeve (9) which 1s provided on the outer
side 1n the frame part (3') has a cross section which is

smaller than the cross section of a hole (11) provided
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on tha frame inner side.

A ball~-gane racket according to any oif Claims 1 to 6,
characterized by the fact that the sleeves (9) tightly
closa off the frame part (3’) from the ocutaide at the

holes (10, 11) present there..

A ball-game racket according to any of Claima 1 tao 7,
characterized by the fact ' that, at least in thae case of
a part of the sleeves {9), ' the corresponding opening
(12) in the reglon thereof not taken up by thea
corresponding string length (47, 47 '} is at least
partiaily developed with é. damping material (i3} of

permanent elasticity.

A ball-game racket according to Claim 8, characterized

by the fact that the opening (12) in the region thereof

not taken up by the corrsaponding string length (4 ’.
47') ig completely taken up by the damping material
(13).

A ball-game racket according to Claim 8 ox 9,
characterigzed by the fact that the damping material {(13)
is substantially softer than or is of substantially less
hardneses than the material of tha corrasponding aleevé
(9) .

A ball-gane racket according to any of Claims 8 to 10,
characterized by the fact that the damping matarial (13)
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12. A ball-game racket according to any of claims 9 to 11,

characterized by the fact that the damping material

(13) 1s 1introduced into the openings (12) of the

sleeves (9).

13. A ball-game racket according to any of claims 1 to 3,

characterized by the fact that the holes (10, 11) in

the frame part (3')

which receive the sleeve (9) have,

on the frame inner side and on the frame outer side, an

oval cross section the longer cross sectional axis of

which lles in an axial direction perpendicular to the

stringing plane

(BE

o
J—J’

) .

14. A ball-game racket according to any one of claims 9 to

11, characterized by the fact that the damping material

(13) 1s introduced into the openings (12) of the

sleeves (9), after the stringing of the racket head.

CEM
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