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Improved racket and method of manufacturing same.

@ Improved racket of the type which consists of a frame, a
shaft, a transverse connection or heart, strings which are
stretched in the frame into a network, and a handle, whereby
the shaft and the frame consist of at least one bent hollow
profile, with the characteristic that in the hollow profile rein-
forcement elements are placed at the level of the transverse
connection or heart of the racket whereby these reinforce-
ment elements locally fill up the above-mentioned profile.
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IMPROVED RACKET AND METHOD OF MANUFACTURING SAME

This invention concerns an improved racket for play-

ing tennis, squash and the like.

It is known that such rackets consist of & frame on
which the strings are fitted and a shaft which is provided
with handle. The crossing of frame and shaft is consolidated

with a transverse connection called the "heart".

One knows rackets in which the above;méntioned heart
and shaft are made of wood. With more recent techniques one
also has rackets for which these parts are made of synthetic

material and/or metal.

All these constructions however have the disadvant-
ajge that they are quite vulnerable at the heart, such that

they break regurlarly, meinly at squesh, where due to faulty

strokes the racket often hits the wall, the floor or the oppo-

nent's racket. This vulnerability is caused by the fact that
around the heart a considerasble number of holes have to be

provided for the strings to be attached, and also to allow
the passage of screws and the like to fix the heart.

An obvious possibility to solve this problem is to
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construct the frame with a stronger profile. However one
then suffers from the disadventage that the racket becomes
quite heavy. This in turn is an enormous problem for the man-
ufacturing of squash rackets, in which case the preferred max-

imum weight is 230 to 235 grams.

In order to solve the above-mentioned problems, this
invention provides an improved racket which 1is stronger
around the heart than the known manufacturing techniques, and
at the same time is hardly heavier than with the common tech-

niques.

For this purpose, the invention consists of an im-
proved racket of the type which consists of a frame, a shaft,
a transverse connection or heart, strings which are stretched
in the frame such that they form a network, whereby the shaft
and the frame consist of at least one bent hollow profile,
which has the characteristic that in the hollow profile rein-
forcement elements are present next to the transverse connec-
tion or heart of the racket, whereby the reinforcement ele-

ments locally fill up the hollow profile.

The invention is also concerned with a method of con-

structing such an improved racket.

In order to illustrate the characteristics of the in-
vention, in what follows, as a non-restrictive example, a pre-
ferred design is described, with reference to the following

drawings:
figure 1 gives a view in perspective of the improved racket;
figure 2 shows a section according to line II-II in figure 1;

figqures 3 to 6 illustrate schematically and step by step the

method of manufacturing the racket according the invention,
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and more specifically to fit the above-mentioned reinforce-

ment elem-nts.

As shown in figure 1 the invention concerns a racket
of the type which consists of a frame 1, a shaft 2, a trans-
verse connection or heart 3, string 4 which are fitted on
the frame 1 to form a network 5 and a handle 6, whereby the

shafl 2 and the frame 1 mainly consist of at least one hollow
profile, which preferably consists of a light metal such as
aluminium. The transverse connection or heart 3 is at its ex-
tremities connected to the frame 1 by means of screws 7 and
rivets 8. The connection 3 itself preferably consists of syn-

thetic material.

Therefore the invention concerns a racket which is

provided with internal reinforcement elements 10 which are on-
ly introduced loceally in the frame 1 close the connection or

heart 3 so that they hardly increase the weight of the

racket.

These reinforcement elements 10 may be of arbitrary

nature, but preferably consist of a number of wooden and/or

synthetic layers, as shown in the section in figure 2.

Such a layered structure gives the advantage that,
according to the chosen material and the thickness of the
layers, it is relatively easy to give the racket a desired

weight.

In this way each reinforcement element 10 from the
inside to the outside consists of the combination of four
layers, of which the first layer 11 consists of ashwood, the
second layer 12 consists of bamboo, the third layer 13 con-

sists of a fibre plasticn and the fourth layer 14 consists of
a light preferably exotic type of wood.
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The ashwood gives the reinforcemenl element 10 a cer-
tain hardness. The bamboo is mainly used because of its flex-
ibility. The greatest strength of the reinforcement elements
10 however is provided by the third layer 13. This layer is
preferably reinforced with glass fibre or graphite fibre,or

it consists entirely of glass fibre.

The fourth layer 14 serves as a filler and gives the
advantage that, because of the 1light type of wood that is
used, the total weight of the reinforcement elements 10 is 1i-

mited.

Naturally various other combinations are possible.
E.g. the layer structure may be used in reverse order in the
frame 1, such that the above-mentioned first layer of ashwood
is situated at the outside. The directions of the wood fibres
of the wooden layers are preferably parallel to the longitud-
inal direction of the hollow profile of which the frame 1 is
mad . In the most basic design the reinforcement elements 10
consist exclusively of one material. In this case & compound
of epoxy and graphite is preferred. It is also clear that the
reinforcement elements 10 can be of arbitrary length. Prefe-
rably they extend over a reasonable d stance above and below
the heart 3, in order to prevent the fixing of screws 7 and
the rivets 8 which would cause cracks. There is a variant
which provides for the combination of the reinforcement ele-
ments 10 with a filler which is put into the remaining part
of the hollow profile 1 of the frame and the shaft 2. This
filler for example may consist of a self hardening foam plas-
tic which is inserted into the profile. This means that
loose particles such as wood chtips from boring the holes 9
and from the reinforcement elements 10, cannot move up and

down in the hollow profile, such that an undesired rattling

noise is avoided.
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In figures 3 to 6 a method of introducing the rein-
forcement elements 10 in the same frame 1 is shown step by
step. The reinforcement elements 10 are driven into the as
yet unbent hollow profile of which the “rame 1 is made, up to
a certain place , by means of plungers. After this, as is in-
dicated in figure 6, the profile is bent to form the above-
mentioned frame 1 and shaft 2. The bending may be done in an
arbitrary way, and is for example done by means of press rol-
lers which press the profile against a mould 17.

The further construction of the racket, in other
words fixing the heart 3, the network 5 and handle 6, is done

accord'ng to known methods.

The present invention is in no way limited to the
d~sign described as an example and illustrated in the at-
tached drawings, but such improved racket as well as the
abov - entioned reinforcement element can be manufactured in
various forms and sizes without exceeding the scope of the in-

vention.
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WHAT IS CLAIMED

1. Improved racket of the type that consists of a
frame (1), a shaft (2), a transverse connection or heart (3),
strings (4) which are stretched between the frame (1) to a
network (5) and a handle (6), whereby the shaft (2) and the
frame (1) consist of at least one bent hollow profile, with
the characteristics that in the hollow profile reinforcement
elements are placed at the level of the transverse connection
or heart (3) of the racket, whereby these reinforcement eleme-

nts (10) locally fill up the above-mentioned hollow profile.

2. Improved racket according to claim 1 with the
characteristic that the reinforcement elements (10) consist

of several layers of material.

3. Improved racket according to claim 2 with the
characteristic that the reinforcement elements (10) contain

at least one layer of ashwood.

4. Improved racket according to claim 2 with the

characteristic that the reinforcement elemenis {(10) contain

at least one layer of bamboo.
5. Improved racket according to eclaim 2 with the

characteristic that the reinforcement elements (10) contain

at least one layer of synthetic material:

6. Improved racket according to claim 2 with the

characteristic that the reinforcement elements (10) contain

at least one layer of light exotic wood.

7. Improved racket according to claim 2 with the
characteristic that the reinforcement elements (10) consist

of four layers, respectively ashwood (11), bamboo (12), syn-
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thetic material (13) and ordinary wood (14).

8. Improved racket according to claims 5 or 8 with
the characteristic that the synthetic layer is reinforced

with glass fibre or the like.

9. Improved racket according to claims 5 or 8 with
the characteristic that the synthetic layer is reinforced

with graphite fibre.

19. Improved racket according to claims 7 or 8 with
the characteristic that the reinforcement elements (10) are
placed such that the above-mentioned first layer (11) is di-
rected to the inside, or in other words is situated along the

heart (3) of the racket.

11. Improved racket according to claim 1 with the
characteristic that the reinforcement elements (10) consist

of a compound of epoxy and graphite.

12. Improved racket according to one of the previ-
ous claims with the characteristic that the remainders of the
hollow profile of which the frame (1) and the shaft (2) con-

sist are filled with a filler.

13. Improved rackel according to claim 12, with the

characteristic that the filler consists of foam plastic.

14, Method of manufacturing a racket as described
above, with the characteristic that the above-mentioned rein-
forcement elements are placed in position by pushing these in-
to the hollow profile from which the frame (1) and the shaft
(2) are constructed, before the profile is bent to its final

shape.
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15, Method according to claim 14 with the character-
istic that the reinforcement elements (10) are placed into

the above-mentioned hollow profile by means of plungers (15).
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