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DEVICE FOR HITTING A BALL, SHUTTLECOCK 
OR THE LIKE 

The present invention relates to a device for hitting 
a ball, shuttlecock, or the like. Such a device may be 
used for example in playing tennis, badminton or other 
similar games. 
With devices, such as rackets of this kind, the hitting 

surface normally is made up of strings possessing a cer 
tain inherent elasticity. This elasticity enables a ball to 
be hit by the racket to bounce off elastically, but since 
the inclination of the hitting surface to the handle va 
ries during impact it may be difficult to achieve an 
exact aim using the racket. 

It is an object of this invention to provide a device of 
the above mentioned character, which will make it pos 
sible to determine the direction of travel of a ball hit by 
the device of the invention by the direction of move 
ment of the handle only. 

It is another object of this invention to provide a de 
vice as set forth in the preceding paragraph, which will 
permit adjusting the resiliency of the hitting surface in 
conformity with the desire of the respective player. 
These and other objects and advantages of the inven 

tion will appear more clearly from the following specifi 
cation in connection with the accompanying drawings, 
in which: 
FIG. 1 illustrates in plan view of the racket according 

to the invention. 
FIG. 2 shows a section taken along the line 2-2 of 

FIG 1. 
FIG.3 represents a section taken along the line 3-3 

of FIG. I. 
FIG. 4 is a section taken along the line 4-4 of FIG. 

3. 
FIG. S shows a detail view of a frame of another em 

bodiment of the invention, mainly in front elevation, 
but partly in section, the movable members and springs 
having been withdrawn from the frame. 
FIG. 6 shows a detailed plan view of the embodiment 

shown in FIG. 5, one movable member and spring hav 
ing been entirely removed. 
FIG. 7 shows a part of a different frame in front ele 

vation, the movable member and springs having been 
withdrawn from the frame. 
FIG. 8 shows a detail of a region of the cross-piece 

of another embodiment of the invention. 
The device for hitting a ball according to the present 

invention, the hitting surface of which is formed by 
strings fastened in a frame while the device has elastic 
means permitting a nearly frictionless movement of the 
hitting surface relative to the handle of the device, is 
characterized primarily in that the elastic means are so 
arranged and designed that the hitting surface during 
its movements will not change its position relative to 
the said handle. 
According to one embodiment of the invention, a 

plurality of retainers are provided on the support. 
These retainers are segments retaining the resilient 
mounting means or springs of steel, rubber or other ma 
terial against the support. In this instance, the hitting 
means is preferably defined by a frame, while the resil 
ient mounting means are arranged to act between the 
frame and the support, while alternately the retainers 
comprise members mounted to be movable relative to 
the support. The resilient mounting means are arranged 
to act between the support and said movable members. 
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The resilient mounting means may be received in ap 

ertures in the support, each movable member being 
provided with an individual projection engaging the or 
each respective mounting means arranged to act be 
tween the support and the respective movable member, 
and being provided with a groove on the side of the 
movable member opposite the or each projection, the 
groove receiving a string connecting portion joining ad 
jacent strings of the hitting means. 
The hitting means may comprise an array of strings, 

the ends of the strings being provided with retainers re 
taining the mounting means against the support. 
FIGS. to 4 show a racket in which resilient mount 

ing means or helical springs 23 are inserted in recesses 
25 provided on a frame 24 and cushion the center 
strings in each direction to provide a control resiliently 
cushioned area of the striking surface. Outside the 
springs 23, there are provided movable members in the 
form of retainers, holding means, segmental members 
or segments 26 which have projections 27 on their 
inner side, the projections 27 extending into the springs 
23. The projections 27 may, if desired, be of hollow 
construction. On their outer side the retainers or seg 
ments 26 are provided with a groove 28 to receive a 
connecting portion between two of the strings 29 form 
ing a part of the hitting means and defining a portion 
of the hitting surface. The segments 26 are further pro 
vided with tube-like extensions 30 (FIG. 4) through 
which the strings 29 are passed. The individual strings 
of the racket may, in this embodiment and in the other 
described embodiments all be integral with one an 
other, or alternatively some or all of them may be con 
structed of separate lengths of material. The segments 
26 are arranged in a groove 31 of the frame 24. A clear 
ance f is provided between a base surface 32 of the 
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groove 31 and a flange of the segments 26. The clear 
ance f determines the maximum length which the 
springs are permitted to adopt. 
From FIGS. 5 and 6 it is evident that the segments 26 

are captive in the frame, this being a preferable feature 
of the racket. In this embodiment, for this purpose the 
tube-like projections 33 of the segments 34 are at their 
inner ends provided with thickened portions 35, the 
outer diameter of which is somewhat greater than the 
diameter of the bores 37 provided in the frame 36. The 
segments 34 may consist of thermoplastic material so 
that for the insertion of the segments 34 into the frame 
36 the tube-like projections 33 need to be heated only 
slightly in order to permit the thickened portions 35 to 
yield sufficiently to enable the projections 33 to be 
pressed into the bores 37. Alternatively, the segments 
34 may be constructed of an elastic material. 
The frame 36 is also provided with bores 38, to re 

ceive the helical springs 39. When a sufficiently short 
spring 39 and a corresponding design of the segments 
34 are employed, a construction can be realized ac 
cording to which the segments 34 do not project out 
wardly beyond the outer edge region of the frame 36. 
With this arrangement, damage to the segments 34 dur 
ing a possible impact of the racket with the ground can 
be avoided. 
The segments 34 are provided on their outer side 

with a groove 40 to receive the connecting portions be 
tween pairs of strings 41. 

Referring now to FIG. 7, there is shown a part of a 
frame 42 into which a different segment 43 can be in 
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serted. The segment 43 can receive three helical 
springs 44. 
With reference to FIG. 8, there is shown a part of a 

cross-piece 45 of a different racket. In this embodi 
ment, strings 46 run approximately perpendicularly 
with regard to the local periphery of a frame part 47 ad 
jacent the cross-piece 45 and thus also perpendicularly 
with regard to the segments 48 inserted into the frame 
part 47. This is achieved by the provision of pins 49 se 
cured in the cross-piece 45, the strings 46 being guided 
around the pins 49. In order to assure that the friction 
occurring during the elastic movement of the strings 46 
relatively to the pins 49 will be at a low value, the pins 
49 may be rotatably mounted. In order that the curva 
ture of the strings 46 at the deflecting position where 
the strings bend into the string holes has a sufficiently 
large radius, pins 50 may be provided, the cross 
sectional shape of which is that of a segment of a circle. 
In the embodiment of retainers shown in FIG. 8 the seg 
ment 48 is captive on the frame part 47, the segment 
48 being connected to the frame part by means of 
screws 51. 
Where the segments are captive on the frame (FIGS. 

5 to 8), during a possible tearing of one of the strings 
forming the hitting means, the helical springs also can 
not become lost since these are held on their part by 
the segments. 
With the described embodiments of the device ac 

cording to the invention the direction of travel of a ball 
hit properly by string of the device may be determined 
only by the direction of movement of the handle. 
Where the resilient mounting means are adjustable as 

to their resiliency, it is possible to set the resiliency of 
the hitting surface at a value which may be most conve 
nient or suitable to the respective player using the de 
vice. 
With heretofore known ball hitting devices, the resil 

iency of the hitting surface may be determined only by 
the inherent elasticity of the strings, in which case the 
resiliency decreases considerably toward the edge re 
gions of the device so that the center of the hitting sur 
face has a great resiliency than the edge regions. This 
is due to the fact that the strings can yield in a direction 
perpendicular with regard to the plane of the hitting 
surface to a greater extent in the center than at the 
edge regions. However, with the described embodi 
ments of the device according to the invention, in 
which the effective resiliency of the hitting surface is 
based upon the resiliency of the mounting means which 
mount the hitting means on the support, the resiliency 
of the whole hitting surface may be equal. 
Where movable members in the form of segments are 

used, it is possible to equip existing ball hitting devices 
so that they will operate in a manner similar to that of 
the described embodiments provided with segments. 
The segments may be so constructed that each one co 
operates with one or more springs or other resilient 
mounting means. Expediently, however, at least two 
mounting means are received by each segment. 
The mounting means may comprise springs con 

structed of steel, rubber or other material. Helical 
springs are a convenient form of spring for use in the 
described embodiments. However, springs of other 
shapes than cylindrical may be used. Furthermore, ei 
ther tension springs or compression springs may be em 
ployed. 
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4. 
The described embodiments may permit low-friction 

movement of the hitting surface relative to the handle 
thereby maintaining the stress applied to the arm of a 
player at a low value. . . . . 

It is, of course, to be understood that the present in 
vention is, by no means, limited to the particular show 
ing in the drawings but also comprises any modifica 
tions within the sceope of the appended claims. 
What is claimed is: 
1. A racket comprising an open, peripheral head 

frame having its ends extended beyond one side at its 
throat portion and continuing parallel to each other to 
form a handle for said racket, and a cross-piece extend 
ing between the sides of said head frame at said throat 
portion and complementary to the opposite side of said 
head frame, thereby forming a closed loop head frame, 
at least said head frame and throat portion having an 
external channel formed therein, said head frame and 
throat portion being formed with string holes there 
through, an array of strings extending in longitudinal 
and transverse directions across said peripheral head 
frame to form a striking surface, a plurality of the cen 
trally located strings in at least the longitudinal direc 
tion extending from said throat portion to said opposite 
side of said head frame, said centrally located strings 
being connected to said head frame by first string con 
necting means, said first string connecting means con 
necting said centrally located strings to said frame com 
prising resiliently cushioned segments in said channel 
forming connections for said strings, said segments 
having inner surfaces and outer surfaces, coil springs 
seated in said channel between said frame and the 
inner surfaces of said segments to cushion move 
ment of said segments and resiliently tension said 
centrally located strings, tubular string guide means 
in said channel through which said strings pass 
and are guided around the outer surfaces of said 
segments, the centrally located strings on the side 
adjacent said throat portion passing through said 
cross-piece and outwardly through said frame and 
connected to second string connecting means, said sec 
ond string connecting means comprising spring-pressed 
segments seated in the channel of said frame at said 
throat portion and coil springs in said channel between 
said frame and the inner surfaces of said segments, the 
remaining strings in the longitudinal direction passing 
through the string holes in the frame and being con 
nected directly to the frame. 

2. A racket comprising an open, peripheral head 
frame with an integral handle formed by the ends of 
said head frame at its throat portion extending from 
one side, at least said head frame and throat portion 
having an external channel formed therein, said head 
frame and throat portion being formed with string holes 
therethrough, an array of strings extending across said 
head frame in longitudinal and transverse directions to 
form a striking surface, a plurality of centrally located 
strings in each of said directions being resiliently con 
nected to said frame by resilient cushioning means, the 
strings in each of said directions on both sides of the 
center strings being connected directly to said head 
frame, sid cushioning means comprising a plurality of 
segments fitting in said channel, said segments having 
inner and outer surfaces, one of said segments being lo 
cated on the side opposite said handle and two other 
segments being located along the transverse axis on the 
diametrically opposite sides, each of said segments hav 
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ing a length equal to the width of said centrally located 
strings which pass through said segment and are re 
tained thereby, a plurality of coil springs seated in said 
channel between the inner surface of each segment and 
frame to resist movement of said segment and tension 
the springs connected thereto, said one segment on the 
side of the frame opposite the handle receiving and 
connecting the center strings extending from the han 
dle side, the other two segments on the diametrically 
opposite sides receiving and connecting the center 
strings in the other direction to the opposite sides of 
said frame, a cross-piece located across the two sides 
of said frame at said throat portion complementary to 
the opposite side of said frame and through which the 
center strings in the longitudinal direction pass, the 
center strings in said longitudinal direction also passing 
through the sides of the frame at the side portions of 
said cross-piece at said throat portion by additional seg 
ments seated in said channel at said side portions for 
connecting said longitudinal centrally located strings to 
said frame, and coil springs seated in said channel be 
tween said additional segments and said frame. 
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6 
3. A device according to claim 2, in which said cross 

piece includes deflecting means for changing direction 
of said strings to extend outwardly normal to said 
frame. 

4. A device according to claim 3 in which said de 
flecting means comprises pins. 

5. A device according to claim 4 in which at least 
some of said pins are rotatable in the transition region. 

6. A device according to claim 4 in which at least 
some of said pins are cross sectionally in the form of 
segments of a circle with the curved side facing said 
centrally located strings passing through said cross 
piece. 

7. A device according to claim 2 in which said seg 
ments and said additional segments include grooves on 
their outer surfaces for receiving said strings. 

8. A device according to claim 2, in which tubular 
string guiding means are positioned in said channel 
through which said strings pass and are guided around 
the outer surfaces of said segments and said additional 
segments. 


