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Description

Field of the Invention

This invention relates to fransmission of tension
among the various strings of a strung sports racket
upon impact with a ball or other playing object.

Background

Most conventional sports rackets have strings
which are each effectively anchored as they pass
across the head or face opening to the next string
hole. String elasticity, static string tension, frame
stiffness, strung area geometry, and balance are
all factors known to affect power, conirol, comfort
and equipment performance. Many shapes, sizes,
material, string tension, weights, even grips have
been tried to improve the various games.

There remains a need for optimizing power and
control features of a strung racket while minimizing
the complexity of mechanisms for achieving such re-
sults. It is also desirable to incorporate simple, yet
effective, features in a strung racket that will pro-
duce a higher coefficient of restitution (increased
power for the same exertion), lower stress in the

racket frame during the hit (lower magnitude vibra--

tions), -and lower peak tension in the strings during
the hit. It is further desirable to provide improved
performance by balancing forces applied to the hit
object by providing even dynamic string tension
which approaches that of a uniform membrane, re-
ducing edge effects on off-center hits, and produc-
ing a longer dwell time thereby providing better con-
trol and larger string deflection for additional power.

The invention particularly relates to the improve-
ment of a sports racket as indicated in the preamble
of claim 1. A sports racket of this kind is disclosed
in US-A 4 462 592. The tension transmitting device
of the prior art sports racket consists of a combina-
tion of a steel wiring and rocker means pivotably
connected to said steel wiring. In order to further
improve simplicity of structure and assembling the
invention proposes the characterising feature of
claim 1.

The invention also proposes a string tension
transmitting device as claimed in claim 6.

Brief description of the drawings

Preferred forms of the present invention are
shown in the accompanying drawings in which:

Fig. 1 is a view of a tennis racket with portions
broken away to illustrate features of the present in-
vention;

Fig. 2 is an enlarged sectional view taken through
a portion of the racket head frame and taken along
line 2-2 in Fig. 3;

Fig. 3 is a fragmented view illustrating a portion
of a string arrangement and portions of a racket in-
cluding features of the present invention; and

Fig. 4 is a pictorial view of a rocker device with a
portion thereof broken away.
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Detailed Description of the Preferred Embodiment

The present invention can be incorporated in any
size or geometry sports racket made from any com-
mon material. For purposes of this application, an
exemplary configuration is that of a mid-sized tennis
racket, made from graphite fiber impregnated resin.

The exemplary racket is shown at 10 in Fig. 1 of
the drawings. The racket 10 includes an elongated
handle 11 extending from a handgrip 12 along a shaft
13 to a throat 14. The throat 14 is secured or integral
with a head frame 17.

The head frame 17 is planar with the handle 11 and
defines a string opening 18. A string 19 may be
threaded through the head frame 17 in a crisscross
fashion of individual string chords 20. This woven
pattern defines a planar racket face for impact with
a ball or other playing object. It is preferable that
the string incorporated for use with the present in-
vention be a single strand of gut or conventional
synthetic string material. The string can be tied at
opposed ends to the head frame in any conventional
manner.

The head frame includes an outer surface 21 that
is oriented perpendicularly to the planar racket
opening. An inner surface 22 of the frame 17 de-
fines the opening configuration. String is threaded
through the head frame between surfaces 21 and 22
through string holes 24.

Conventional string holes are formed through the
racket head frame in substantially radial orienta-
tions. The string, however, is oriented in chord
lengths that are preferably longitudinal and trans-
verse with respect to the handle. The strings there-
fore are tightened against conventionally formed
hole peripheries at vertices of angles formed be-
tween the radial holes and the transverse or longitu-
dinal strings. This produces a binding or anchoring
effect on the string chords.

String holes 24 are arranged to be coaxial with
the strings passing through them and are prefer-
ably arranged in two groups. A first or longitudinal
group of string holes 24 are formed through the
racket head frame along parallel longitudinal axes
and spaced across the head frame to receive string
portions forming the longitudinal chords. A second
group of string holes are formed up the sides of the
head frame between surfaces 21 and 22. The sec-
ond group of holes are also parallel to one another
and spaced along the head length in transverse ori-
entation to the longitudinal string chords. The partic-
ular orientation of the string chords can vary.

String holes 24 are preferably of sufficient size
to loosely receive the string chords. The chord seg-
ments can thus be centered within the holes without
touching or rubbing against the head frame material
between the outer and inner surfaces 21 and 22.
The string chords 20 are therefore loosely re-
ceived rather than anchored in the holes 24.

The head frame 17 may be provided with an annu-
lar channel 25 extending about its outer periphery.
The base of channel 25 serves as the outwardly
facing head frame surface 21 for purposes of this
description. The surface 21 is advantageously situ-
ated between channel walls 26 as shown in Fig. 2.
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Important features of the present invention are
embodied in a tension transmitting means generally
shown at 27. The tension transmitting means can be
provided in the form of individual rockers 28 as
shown in Figs. 2 through 4. Tension transmitting
means 27 is intended to transmit tension from one
string chord to an adjacent chord using a rocking
action.

A preferred rocker means 28 is shown in detail in
Fig. 4. It includes a top surface 34 and bottom sur-
face 35. The bottom surface is advantageously con-
vex, preferably cylindrical. Surfaces 34 and 35 ex-
tend between smoothly curved ends 36. A groove
or recess 37 may be formed along the top surface
34 to receive and orient a string in perpendicular
orientation to the preferably cylindrical configura-
tion of the bottom surface 35. Convex side walls 38
may extend between the bottom surface 35 and top
surface 34, as best shown in Figs. 2 and 4.

The lengths of the individual rockers are such
that string cords draped over the top surfaces 34
and guided over ends 36 through adjacent string
holes 24 can be centered precisely within the string
holes 24. Contact is made with the racket frame on-
ly by way of rockers 28. This effectively eliminates
frictional contact between the string cords and the
frame head. The actual length dimension between
rocker ends 36 is less than the distance between
centers of adjacent parallel string holes 24 by ap-
proximately the diameter of the string being used.

The bottom surfaces 35 of each rocker is ar-
ranged to be received with its longitudinal axis per-
pendicular to the racket opening or face. Contact
between the rocker surfaces and the outer head
frame surface exists along approximately parallel
tangential lines of contect perpendicular to the plan-
er face of the racket.

Orientation of the rocker surfaces to the racket
face is important in three ways. Firstly, the tangen-
tial lines of contact provide rolling or rocking motion
thus reducing friction between the two surfaces to
a mimimum, even with considerable tension being ap-
plied to one or both of the two adjacent string
chords. Secondly, the tangential line contaci, ver-
sus point contact, enables the rockers to withstand
the high Hertzian siresses developed at the con-
tact interface. Thirdly, the lines of contact are pref-
erably oriented perpendicular to the planer string
opening to provide high frictional resistance
against sliding when the racket is impacted by a ball
or other object. If rockers 28 slide along the lines of
contact then one of the convex side walls 38 of
rockers 28 will come into contact with an adjacent
channel wall 26. Convex walls 38 are preferably
semi-spherical and contact the channel wall at only
a single tangential point. Such contact will prevent
further sliding motion of the rocker with minimal ef-
fect upon the rocking capability of the rockers.

Figs. 1 and 3 indicate the preferred use of a plu-
rality of rockers positioned between the string and
outer head frame surface 21 at all string holes about
the racket head frame. This arrangement supports
all string chords in a tension transmitting and sub-
stantially friction free manner.

It is preferable that the individual rockers be
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formed of a substantially rigid material such as alu-
minum or other lightweight, yet high strength, materi-
al. High strength plastic, such as graphite-filled
polyamide may also be used, as can any material
which provides the necessary rigidity and can with-
stand the high Hertizan stresses developed along
the contact surfaces.

It is possible for an existing sports racket to be
retrofitted with rockers between adjacent string
segments to provide the roll tension transmitting ca-
pability. The rockers would function especially well
in conjunction with a racket having oversized string
holes or holes redrilled to loosely receive the
strings coaxially therein.

Rackets according fo this invention are prefera-
bly strung with relatively long, continuous strings
which are passed through the frame and over ten-
sion transmitting means 27. The relatively long con-
tinuous strings supported by the tensioning means
allows the string tension to be uniformly distributed
over a relatively large or entire area of the racket.
This greater distribution of strain energy reduces
localized high stresses which otherwise occur in -
conventional string rackets. The total amount of
elongation or strain developed in the strings is ac-
cordingly increased because of the longer effec-
tive string length over which the tension is distribut-
ed. This provides several very beneficial advan-
tages.

One advantage is the higher initial tension which
can be used to string the racket. This higher static
string tension can be used with less risk of string
breakage because of the more even distribution of
tension throughout the racket face. The overall de-
flection of the racket face will also be greater than
with conventional rackets wherein only a relatively
small percentage of the strings share the peak load-
ing at impact. The even distribution of strain and in-
creased overall deflection of the string face pro-
vide a smaller restoring angle for impacts occurring
near the racket frame thus providing increased ve-
locity. This increases the preferred hitting area or
*sweet zone" of the racket. The relative change in
tension during impact is also less, thus reducing the
apparent difference in control between hard and
soft hits, and giving the player a wider range of
available hits. Greater deflection also provides an
overall longer dwell time during impact which im-
proves control and power transmission to the ball.
The ball also sees a more evenly balanced force
profile when hit, especially near the frame of the
racket. This improves control considerably when
compared to conventional rackets which exprience
abnormally high string tensions near the frame due
to the relatively shorter string lengths. The inven-
tion also allows more energy to be transmitted to the
ball thus reducing the levels of shock and vibration
experience by the player.

The invention is also advantageous in reducing
friction and wear. Wear at the crisscross string in-
tersections is reduced because the tension forcing
the overlapping strings together is substantially re-
duced thus decreasing the frictional forces propor-
tionately. This lower friction at the string intersec-
tions complements the minimal friction associated
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with the tension transmitting action of rockers 28.

Stringing of the racket may be accomplished in
substantially the usual manner, with rockers 28 in-
serted as stringing progresses. One rocker is
placed between the string and outer head frame sur-
face 21 at each wrap where the string passes
through one hole and extends over the outer sur-
face to be received through the next adjacent hole.

An important advantage of the present invention
over other rackets employing pulley systems or
saddle string mounts is the basic simplicity of the
structure. It further allows the weight of the racket
head to be maintained at a relatively low value. Prior
art apparatus added to a conventional racket head
significantly increase the head weight and adverse-
ly affect racket valance and performance. Other
advantages are the small size and external position-
ing of the tension transmitting means so that there is
no interference or intrusion into the string opening
18. This is a important since anything extending into
the opening 18 will effectively diminish the opening
size or decrease the effective string length.

Claims

1. A sports racket comprising:
an elongated handle;

a head frame at an end of the handle defining a pla-
nar string opening;

wherein the head frame includes an outward facing
surface substantially perpendicular to the planar
string opening and an inside surface defining the
opening;

a first group of substantially paraliel first string
holes formed through the head frame oriented in a
first direction and adapted for loosely receiving at
least one racket string therethrough;

a second group of substantially parallel second
string holes formed through the head frame orient-
ed transversely with respect to the first direction
and adapted to loosely receive at least one racket
string therethrough; and

rocker means positionable between two string
holes; said rocker means being rigid in a plane paral-
lel to the string holes, and having a string receiving
surface thereon adapted to receive and guide a
racket string through the string holes;

characterized in that the rocker means are contact-
ing directly the outward facing surface of the head
frame along a rocking line of contact perpendicular
to the string holes and paralle] to a plane tangential
to the outward facing surface.

2. The sports racket as claimed by claim 1 wherein
the rocker means is an elongated rigid body having:
a substantially cylindrical bottom rocking surface
for rocking engagement with the outward facing sur-
face of the head frame; and
a top surface opposite the botiom rocking surface
having a string receiving recess formed therein.

3. The sports racket as claimed by claim 2 where-
in the outward facing surface is situated at the base
of a channel formed about the frame head for loose-
ly receiving the rocker means therein.

4. The sports racket of claim 3 wherein the rock-
er means are oriented with the axis of the bottom cy-
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lindrical rocking surface oriented transversely to
the planar string opening fo the head frame.

5. The sports racket as claimed by claim 4 where-
in the rigid body of the rocker means includes con-
vex side walls joining the substantially cylindrical
rocking surface and the string receiving surface.

6. A string tension fransmitting device for a
stringed racket having a racket head frame defin-
ing a substantially planar string opening and having
an outward facing head frame surface substantially
perpendicular to the planar string opening and with
a plurality of string holes formed through the head
frame from the outward surface into the opening,
the device comprising:

a rocker body having a top side and a bottom side,
and being substantially rigid in a plane passing
through said top and bottom sides;

string receiving means on the top side of the rocker
body for receiving a portion of string therein and
for guiding the string through two string holes in the
racket head;

characterized in that the rocker means are adapted
for contacting the outward facing surface of the
head frame along a rocking line of contact perpen-
dicular to the string holes and parallel to a plane tan-
gential to the outward facing surface. .

7. The device as claimed by claim 6 wherein the
top surface includes a string receiving groove and
the bottom rocker surface is substantially cylindric
about an axis oriented substantially perpendicular
to the string receiving groove.

8. The device as claimed by claim 7, wherein the
top and bottom surfaces are elongated and joined at
curved ends over which a string extends.

9. The sports racket as claimed in claim 1, charac-
terized in that the outward facing surface is situat-
ed at the base of a channel formed about the frame
head for loosely receiving the rocker means with
the longitudinal axis of the rocking surface oriented
substantially perpendicular to the planar string
opening.

Patentanspriiche

1. Sportschlager mit
einem verléngerten Ciriff,
einem an einem Ende des Giriffs ausgebildeten, eine
ebene Bespannungsoffnung bildenden Kopfrahmen,
wobei der Kopfrahmen eine im wesentlichen orthogo-
nal zu der ebenen Bespannungséfinung verlaufen-
de AuBenfléche und eine die Bespannungséffnung
bildende Innenflache aufweist,
einer ersten Gruppe von im wesentlichen parallel
zueinander durch den Kopfrahmen hindurch verlau-
fenden, in einer ersten Richtung orientierten ersten
Bespannungsléchern zur losen Aufnahme zumin-
dest einer Schlagerbespannung,
einer zweiten Gruppe von im wesentlichen paraliel
zueinander durch den Kopfrahmen hindurch quer
zu der ersten Richtung verlaufenden zweiten
Bespannungsléchern zur losen Aufnahme zumin-
dest einer Schiagerbespannung,
zwischen jeweils zwei Bespannungsitchern anor-
denbaren Kippaufnehmern,
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wobei die Kippaufnehmer in einer Ebene parallel zu
den Bespannungslchern steif ausgebildet sind und
eine Flache zur Aufnahme und Fiihrung einer Schi&-
gerbespannung durch die Bespannungsidcher hin-
durch aufweisen;

dadurch gekennzeichnet, daB8 die Kippaufnehmer
die AuBenflache des Kopfrahmens entlang einer or-
thogonal zu den Bespannungsléchern und parallel
zu einer tangential zur AuBenfliche verlaufenden
Kontaktlinie direkt kontaktieren.

2. Sportschldger nach Anspruch 1, dadurch ge-
kennzeichnet, daB der Kippaufnehmer als langge-
streckter, steifer Korper ausgefiihrt ist und daB
der Kippaufnehmer
eine im wesentlichen walzenformige Bodenkippfia-
che, die mit der AuBenfliche des Kopfrahmens
Kippkontakt hat und
eine der Bodenkippflache gegeniberliegende obere
Flache mit einer darin ausgebildeten Ausnehmung
zur Aufnahme einer Bespannung aufweist.

3. Sporischidger nach Anspruch 2, dadurch ge-
kennzeichnet, daB die AuBenflaiche des Kopfrah-
mens an der Basis eines um den Kopfrahmen herum
ausgebildeten Kanals angeordnet ist und daB der
Kanal zur losen Aufnahme der Kippaufnehmer dient.

4. Sportschldger nach Anspruch 3, dadurch ge-
kennzeichnet, daB die Kippaufnehmer so angeord-
net sind, daB die Achse der Bodenkippflache quer
zur ebenen Bespannungstffnung des Kopfrahmens
verlauft.

5. Sportschlager nach Anspruch 4, dadurch ge-
kennzeichnet, daB der steife Korper des Kippauf-
nehmers konvexe Seitenwandungen aufweist und
daB die konvexen Seitenwandungen die im wesentli-
chen walzenférmige Bodenkippfiache und die die
Bespannung -aufnehmende Flache miteinander ver-
bindet. .

6. Spannungsiibertragungseinrichtung zur Uber-
tragung von Spannungen in einem mit einer Bespan-
nung versehenen Sportschliger, wobei der Sport-
schlager einen eine im wesentlichen ebene Bespan-
nungs6ffnung bildenden Kopfrahmen aufweist,
wobei der Kopfrahmen eine orthogonal zu der ebe-
nen Bespannungséffung verlaufende AuBenflache
aufweist, wobei durch den Kopfrahmen hindurch
von der AuBenfliche des Kopfrahmens her in die
Bespannungséffnung hinein eine Mehrzahl von
Bespannungsléchern ausgebildet sind und wobei die
Spannungsilbertragungseinrichtung
einen eine Oberseite und eine Bodenseite aufwei-
senden, in einer durch die Oberseite und Bodensei-
te verlaufenden Ebene im wesentlichen steifen
Kippkdrper und
eine auf der Oberseite des Kippkorpers ausgebilde-
te Aufnahmevorrichtung zur Aufnahme eines Teils
der Bespannung und zum Fiihren der Bespannung
durch zwei in dem Schlagerkopf ausgebildete
Bespannungslécher aufweist.

7. Spannungsilbertragungseinrichtung nach An-
spruch 6, dadurch gekennzeichnet, daB die Ober-
seite des Kippkorpers eine Nut zur Aufnahme der
Bespannung aufweist und daB die Bodenseite im we-
sentlichen walzenférmig um eine im wesentlichen or-
thogonal zur Nut ausgerichtete Achse ausgebildet
ist.
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8. Spannungsiibertragungseinrichtung nach An-
spruch 7, dadurch gekennzeichnet, daB die Ober-
seite und die Bodenseite jeweils langgestreckt sind
und an gebogenen Enden, lber die sich eine
Bespannung erstreckt, verbunden sind.

9. Sporischléger nach Anspruch 1, dadurch ge-
kennzeichnet, daB die AuBenfliche des Kopfrah-
mens an der Basis eines um den Kopfrahmen herum
ausgebildeten Kanals angeordnet ist, daB der Kanal
zur losen Aufnahme der Kippaufnehmer dient und
daB die Langsachse der Kippflache im wesentlichen
orthogonal zur ebenen Bespannungsdfinung aus-
gebildet ist.

Revendications

1. Raquette de sport comprenant:
— une poignée allongée (12, 11, 13);
— un cadre de la téte (27) a une extrémité de la poi-
gnée définissant une ouverture plane (18) pour le
cordage;
dans laquelle le cadre de la téte comporte une surfa-
ce dirigée vers l'extérieur (21) essentiellement per-
pendiculaire & I'ouverture plane (18) pour le cordage
et une surface intérieure (22) définissant I'ouvertu-
re;
— un premier groupe de premiers trous essentielle-
ment paralléles pour recevoir le cordage ménagés a
travers le cadre de téte, orientés dans une premis-
re direction et prévus pour étre iraversés par au
moins une corde de raquette de maniere lache;
- un deuxiéme groupe de deuxiémes trous essentiel-
lement paralléles pour recevoir le cordage ménagés
a travers le cadre de téte, orientés transversale-
ment par rapport & la premiére direction et prévus
pour étre traversés par au moins une corde de ra-
quette de maniére lache; et
-~ des moyens basculeurs (28) pouvant étre posi-
tionnés entre deux trous pour le cordage; lesdits
moyens basculeurs (28) étant rigides dans un plan
paraliéle aux trous pour le cordage et présentant
une surface de réception de la corde congue pour
recevoir et guider une corde de raquette a travers
les trous pour le cordage;
caractérisée en ce que les moyens basculeurs (28) .
sont en contact direct avec la surface du cadre de
la téte dirigée vers I'extérieur le long d'une ligne de
contact, par basculement, perpendiculaire aux
trous pour le cordage et paralléle a un plan tangen-
tiel & la surface dirigée vers l'extérieur.

2. Raquette de sport selon la revendication 1, ca-
ractérisée en ce que le moyen basculeur (28) est un
corps rigide allongé comprenant:

— une surface de fond (35) basculanie essentielle-
ment cylindrique d’engagement par basculement sur
la surface du cadre de la téte dirigée vers I'exté-
rieur; et

— une surface supérieure (34) opposée a la surface
de fond (35) basculante présentant un évidement
(37) en forme de creux pour la réception de la corde.

3. Raquette de sport selon la revendication 2, ca-
ractérisée en ce que la surface dirigée vers l'exté-
rieur est située & la base d’un évidement (25) en for-
me de canal ménagé le long de la téte de cadre pour
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recevoir les moyens basculeurs (28) de maniére
lache.

4. Raquette de sport selon la revendication 3, ca-
ractérisée en ce que les moyens basculeurs (28) -
sont orientés de telle sorte que F'axe de la surface 5
de fond (35) cylindrique basculante soit orienté -
transversalement par rapport a l'ouverture plane
(18) du cadre de la téte pour le cordage.

5. Raquette de sport selon la revendication 4, ca-
ractérisée en ce que le corps rigide des moyens 10
basculeurs (28) comporte des parois latérales con-
vexes (38) joignant la surface basculante essentiel-
lement cylindrique et la surface recevant la corde.

6. Dispositif transmettant la tension d’un cordage
pour une raquette cordée présentant un cadre de la 15
téte de raquette définissant une ouverture essen-
tiellement plane pour le cordage et ayant une surfa-
ce de cadre de ia téte dirigée vers I'extérieur essen-
tiellement perpendiculaire a I'ouverture plane (18)
pour le cordage, une pluralité de trous pour les cor- 20
des étant ménagés & travers le cadre de la téte de-
puis la surface dirigée vers 'extérieur dans l'ouver-
ture, le dispositif comportant:

— un corps basculeur (28) ayant un c6té supérieur

et un coté de fond, et étant essentiellement rigide 25
dans un plan traversant lesdits cotés supérieur et

du fond;

— des moyens recevant les cordes sur le cbté supé-

rieur du corps basculant pour loger une partie de
corde et pour guider la corde a travers deux trous 30
pour la corde ménagés dans la téte de raquette;

caractérisé en ce que les moyens basculeurs (28)

sont congus pour entrer en contact avec la surface

du cadre de ia téte dirigée vers Pextérieur le long
d’'une ligne de contact, par basculement, perpendi- 35
culaire aux trous pour le cordage et paralléle & un

plan tangentiel a la surface dirigée vers l'extérieur.

7. Dispositif selon la revendication 6, caractéri-
sé en ce que la surface supérieure (34) comporte
un évidement (37) en forme de rainure pour la ré- 40
ception de la corde et en ce que la surface de fond
(35) du basculeur est essentiellement cylindrique
autour d'un axe orienté essentiellement perpendicu-
lairement & Pévidement en forme de rainure pour la
réception de la corde. 45

8. Dispositif selon la revendication 7, caractéri-
sé en ce que les surfaces supérieure et de fond
sont allongées et réunies & des extrémités incur-
vées (36) sur lesquelles s'étend une corde.

9. Raquette de sport selon la revendication 1, ca- 50
ractérisée en ce que la surface dirigée vers l'exté-
rieur est située & la base d’'un évidement (25) en for-
me de canal ménagé autour de la téte du cadre pour
recevoir les moyens basculeurs (28) de maniére |a-
che de sorte que 'axe longitudinal de la surface bas- 55
culante soit orienté essentiellement perpendiculaire-
ment & 'ouverture plane (18) pour le cordage.
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