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Device for adjusting the tension of a pulling element
1. Technical field

The present invention relates to a device for automatically adjusting the tension of

a pulling element, in particular of a Bowden cable.
2. The prior art

Bowden cables are used in many technical fields for control purposes. For exam-
ple parking brakes for vehicles are commonly operated using Bowden cables. An-
other example is the transmission of a control movement of a shift lever to the
gear box of a motor vehicle or the operation of the control surfaces and flaps of an

airplane.

During the first assembly but also over the complete lifetime of a Bowden cable it
is necessary to assure that the Bowden cable is sufficiently tensioned. Otherwise
there is the risk that an end of the Bowden cable becomes detached. Furthermore,
the transmission of a movement from the control element to the device to be con-
trolled becomes unprecise, if the Bowden cable is not pre-tensioned even in its
initial configuration. For example in case of a parking brake using a Bowden ca-
ble without sufficient tension, the lever must be rotated by a substantial amount

before the parking brake is actually applied.

Devices for the adjustment of the pre-tension according to the prior art use for
example screws which allow to increase (or decrease) the length of the outer
sheath of the Bowden cable relatively to the inner steel cable. Such devices are for

example known from the DE OS 2 119 458 and the EP 1 106 493 B1, wherein the -
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latter discloses additionally a device for modulating, i.e. limiting the force trans-
mitted by the cable under use. For facilitating the manual adjustment in case of
greater pre-tensions, it is further known to provide spring elements which support
the movement of the adjustment screw in the direction of a higher preload. More
complex systems for an automated adjustment of the pre-tension of a brake cable

for a parking brake are additionally disclosed in the EP 1 380 487 Al.

Furthermore, arrangements for control or Bowden cables are known, which auto-
matically modify the distance between two sections of the outer sheath for ten-
sioning the cable. The inner wire remains integral and is not changed in case of an
adjustment. Such constructions are for example disclosed in the GB 2 088 501,
the US 4,456,101, the US 4,570,506, the US 4,543,849, the US 4,798,100 and the
DE 31 43 765. A disadvantage of such devices is their comparatively bulky shape
and the fact that the dimensions of the housing change in case of an adjustment,
which renders the attachment difficult, for example inside a motor vehicle. Fur-

ther, cables without an outer sheath can not be adjusted by such a construction.

A further group of adjustment devices, which can be used also for cables without
outer sheath is known from the JP 62292913 A, the JP 2002242923 A and the DE
100 10 641 as well as the WO 01/64490 Al. In the designs disclosed in these do-
cuments, the cable terminates in a threaded rod. A nut or the like is arranged a-
round the rod, so that its rotation leads to a linear displacement of the rod. The rod

itself can not be rotated, since this would cause a torsion of the cable.

A disadvantage of these arrangements are the complex and bulky mechanisms

necessary to cause the rotation of the nut for increasing the tension in the cable.

The JP 2001082438, finally, discloses a comparatively compact design. A disk
with teethed surfaces on both of its sides is arranged with a play between two sta-
tionary surfaces with corresponding teeth. Each change of load - for example if a

parking brake is applied and subsequently released - causes a forth and back mo-
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vement of the teethed disc under the influence of a spring, which leads to a rota-
tion of the disc. Using a spindle and a nut, this rotation is used to increase each

time the tension of the attached cable.

However, due to the necessary play, this device can not transmit precise pulling

movements.

It is therefore the problem of the present invention to provide a device for the ad-
justment of the pre-tension in a pulling element, in particular a Bowden cable,
which allows an automatic adjustment, has a compact shape and assures a precise
transmission of pulling movements to overcome the above explained disadvan-
tages of the prior art. Furthermore, the device should be easy to produce and easy

to operate.

3. Summary of the invention

The present invention solves this problem by providing a device for automatically
adjusting the pre-tension of a pulling element, in particular of a cable, comprising
an elasticity element, which increases the tension by acting on a first mounting
means for a first section of the pulling element, a second mounting means for a
second section of the pulling element, threads arranged at the first mounting
means, which act on a spindle, such that a change of the distance between the first
mounting means and the second mounting means causes a rotation of the spindle
or the threads, and blocking elements which are arranged such that they block a
rotation of the spindle or the threads, when the pulling element is under pulling

load.

The arrangement according to the invention is characterized by a particularly
simple automatic adjustment of the pre-tension of the pulling element. If the pre-
tension in the pulling element is too low, the elasticity element will move the first

mounting means preferably along the spindle in order to return from an initially
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compressed or elongated position to its relaxed position. As a result, the first
mounting means is moved with respect to the second mounting means and causes

thereby preferably a shortening of the distance of the two mounting means.

However, when the pulling element is under load, for example when a connected
parking brake is operated, the blocking elements according to the invention block
a rotation of the spindle or the threads so that the distance between the first and
the second mounting means remains unchanged and the device can transmit high
pulling loads. As a result, a sufficient pre-tension in the pulling element is as-
sured. The device acts on the pulling element itself and not on the outer sheath of
a Bowden cable as in the constructions discussed above. Further, the pre-tension
is preferably increased, when the pulling element is essentially free of any load,
i.e. before a pulling movement actually takes place. As a result, pulling move-

ments are more directly and more precisely transmitted.

The blocking elements preferably block the rotation of the spindle or the threads,
respectively, by a frictional contact. To this end, the blocking elements preferably
comprise a rotating disk connected to the spindle or the threads and a friction sur-
face, wherein the frictional contact is provided between the rotating disk and the
friction surface. In case of a pulling load, the rotating disk is in a preferred em-
bodiment simply moved against the friction surface so that the rotation of the
spindle or the threads, respectively, is preferably blocked without any further
constructive measures. The distance between the first and second mounting

means therefore remains essentially unchanged.

In the preferred embodiment, the spindle or the threads, respectively, comprises a
bearing tip, which can rotate in a bearing recess, wherein the bearing recess is
preferably shaped to provide essentially a point contact for the bearing tip. As a
result, it is by means of simple constructive measures assured that the spindle or
the threads can almost frictionless rotate and do not impair the automatic adjust-

ment of the pre-tension.
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Preferably, the device further comprises a blocking means to block the rotation of
the spindle or the threads, respectively, also independently from the pulling load.
This is particularly advantageous for the first assembly of the device, when it is
initially to be avoided that the device tries to create a pre-tension before the pull-
ing element is completely attached, for example in case of a Bowden cable,

which has not yet been connected to the brake and the brake lever.
Preferably, the device further comprises a latching means for latching the block-
ing means in the position which blocks a rotation of the spindle or the threads,

respectively, to avoid an unintended release of the blocking means.

Further advantageous developments of the described device are the subject matter

of further dependent claims.

4. Short description of the accompanying figures

In the following, several aspects of the present invention are described in detail

with reference to the accompanying figures. These figures show:

Fig. 1. a perspective presentation of a preferred embodiment of the device

according to the invention in a first position;

Fig. 2: a detailed presentation of the compression spring used in the device
of Fig. 1;

Fig. 3: a detailed presentation of the mounting frame used in the device of
Fig. 1;

Fig. 4: a detailed presentation of the nut used in the device of Fig. 1;
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Fig. 5:

Fig. 6:

Fig. 7:

Figs. 8a, 8b:

Fig 9a:

Fig. 9b:

Fig. 10:

Fig. 11:

Fig. 12:

Fig. 13a - c:

PCT/EP2005/012049

a detailed presentation of the spindle used in the device of Fig. 1

including the rotating disk arranged thereon;

a detailed presentation of the bearing surface for the spindle as it is

used in the device of Fig. 1;

a detailed presentation of the second mounting frame used in the

device of Fig. 1;

detailed presentation of the upper and the lower part of the housing

of the embodiment of Fig. 1;

a detailed presentation of the blocking insert used in the device of

Fig. 1;

a schematic presentation of the operation of the blocking insert

shown in Fig. 9a;

a general presentation of the device of Fig. 1 in a further position;

a sectional view for explaining the frictional contact between the

rotating disk and the friction surface;

a general view of a further embodiment of the device according to

the invention;

detailed presentations of the blocking means in the embodiment of

Fig. 12,
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Fig. 14:

Fig. 15:

Fig. 16:

Fig. 17:

Fig. 18:

Fig. 19:

Figs. 20a,b:

Fig. 21:

Fig. 22:

PCT/EP2005/012049
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a detailed presentation of the blocking means, when the housing is
closed;
a horizontal section of the embodiment of Fig. 12;
a detailed presentation of the nut in the embodiment of Fig. 12;

a detailed presentation of a sealing in the embodiment of Fig. 12;

a detailed presentation of an O-ring for sealing the blocking means

in the embodiment of Fig. 12;

a schematic representation of an alternative embodiment of the pre-

sent invention with a fixed spindle and rotating threads;

Alternative embodiments of the point contact;

A schematic representation of possible engagement points of an

external tool for rotating the spindle; and

A schematic representation of bearings for the spindle on both ends

for rotating the spindle as shown in Fig. 21.

5. Detailed description of preferred embodiments

In the following a presently preferred embodiment of the invention is described

with reference to a device for providing a pre-tension in a Bowden cable. How-

ever, it is to be understood that the present invention can also be used for creating

a pre-tension in other pulling elements, for example a linkage. The underlying

mechanical principle can furthermore also be used to create instead of a tensile

stress a compressive stress, for example in the outer sheath of a Bowden cable.
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Figure | shows a general presentation of the arrangement in a first configuration.
Two sections 10, 11 of a cable are attached inside a lower half 1 of a housing to a
first mounting frame 20 and a second mounting frame 30, respectively, which is
arranged at the opposite end of the housing 1. The arrangement shown in Fig. 1 is
therefore provided between two sections 10, 11 of the cable to be tensioned, for
example at any position between a parking brake lever and the respective brake on
the wheel (not shown). However, it is also possible to arrange the assembly shown
in Figure 1 at one of the two ends of the cable, i.e. in the above example either at
the brake lever or at the brake of the wheel. In this case the further section of the
pulling element according to the invention is formed by the portion of the attached
operated or operating component, which is directly adjacent to the first 20 or to

the second mounting frame 30.

The first mounting frame 20 can slide within the housing 1. To this end it com-
prises preferably one or more lateral projections 21 which can slide on corre-
sponding sliding surfaces 7 of the lower half 1 of the housing. Thus, a jamming of
the sliding movement of the first mounting frame is avoided. The mounting frame
20 is shown in detail in Fig. 3. At its rear end it comprises an opening 23 for in-
serting the end of the section 10 so that a thicker part 12 at the end of the section
10 is arranged on the interior side of the mounting frame 20. Instead of the open-
ing 23 also a suitably shaped slit may be provided allowing during assembly to
insert the end of the section 10 from the side. A further opening 25 is arranged at
the end which is opposite to the opening 23. A spindle 40, which is discussed fur-
ther below, extends in the situation shown in Figs. 1 and 10 through this opening
25. The mounting frame 20 has a length which corresponds essentially to half of
the overall sliding section 5 in the lower half 1 of the housing so that it can re-
ceive substantially the complete spindle 40 during the transition from the position

shown in Fig. 1 to the position shown in Fig. 10.

As can clearly be seen in Fig. 3, the mounting frame 20 is preferably made from a

bent sheet, preferably a sheet made out of DC04 steel by bending and stamping
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the lateral projections 21 and the openings 23 and 25. The ends of the steel sheet
are preferably overlapping in the region of the opening 23 for providing a suffi-
cient stability. Alternatively, other manufacturing methods are also conceivable
for the mounting frame 20, for example injection molding of a sufficiently stable

plastic component.

A second mounting frame 30 is arranged on the side opposite to the mounting
frame 20 in the lower half of the housing, which comprises in a similar manner an
opening 33 for the second section 11 and which is also preferably made from a
stamped and bent sheet of the above indicated steel (cf. Fig. 7). An opening 35 is
arranged on the side opposite to the opening 33 of the second mounting frame 30,
which can either be provided as a slit-like recess or also as a substantially round
opening like the opening 25. As can be derived from Fig. 1, the above mentioned
spindle extends in the final state also through the opening 35. However, in con-
trast to the fist mounting frame 20, the second mounting frame 30 is preferably
fixed inside the lower half 1 of the housing, which comprises to this end a separa-

tion 6 (cf. Fig. 1).

An elasticity element 50 is arranged around the first mounting frame 20 providing
a force, which is illustrated in Fig. 1 by an arrow. As a result, the first mounting
frame 20 is pushed in the direction of the arrow so that the end of the first section
10 is moved closer to the end of the second section 11. As a result, the pre-tension
in the cable extending from the section 10 is increased (and thereby in the com-
plete cable), since the cable is effectively shortened. The elasticity element 50 will
push the first mounting frame 20 in the direction of the arrow (cf. Fig. 10) until
there is a balance of force between the pre-tension in the cable and the compres-
sive force of the elasticity element 50. Therefore, the design of the elastic proper-

ties of the elasticity element 50 defines the resulting pre-tension in the cable.

In the particularly preferred embodiment shown in Figs. 1 and 10 the elasticity

element 50 is provided as a spiral compression spring which is preferably made
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from a spring steel in accordance with DIN 17223/1-C. The spring wire has pref-
erably a thickness of 2,7 mm and is wound such that a wire length of 198 mm

leads in the compressed form of Fig. 1 to a length of the spring of 41 mm.

However, instead of a compression spring also a tension spring can be used which
is in the assembly of Fig. 1 arranged around the spindle 40 and which tries to pull
the mounting frame 20 to the right. Also a combination of compression spring and
tension spring or the use of a torsion spring is possible. Finally, it is also concelv-
able to use instead of spiral springs other elastic elements, for example pneumatic

elements or elements using oil pressure or even suitable elastomers.

The extension of the spring 50 and the resulting sliding movement of the first
mounting frame 20 leads to a rotation of the above mentioned spindle 40. To this
end a nut 70 is preferably arranged at the opening 25 of the first mounting frame
20 having inner threads 71 (cf. Fig 4). The nut 70 is rigidly connected to the first
mounting frame 20, for example by welding or other techniques. Alternatively,
the front opening 25 may comprise the inner threads 71. However, in this case the
first mounting frame 20 must preferably be made from a material allowing to cut
precise and smoothly running threads. Furthermore, the mounting frame 20 should
have a sufficient thickness in this modified embodiment at its front end to provide

a sufficient surface for the inner threads 71.

The nut 70 which is used in the presently preferred embodiment is produced from
a steel C35Pb and manufactured by machining. In the preferred embodiment, the

width of this component is approximately 10 mm.

The spindle 40 (cf. Fig. 5) comprises outer threads 41 corresponding to the inner
threads 71. The threads 41 and 71 have preferably a comparatively high pitch to
allow an easy rotation of the spindle under a linear movement of the first mount-

ing frame 20. Particularly preferred are trapezoidal threads. The spindle 40 is
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preferably made from a steel of the type 35B2 and has preferably a length of ap-

prox. 50 mm.

The end of the spindle 40, which is opposite to the nut 70, extends through the
opening 35 of the second mounting frame 30 and terminates in a preferably coni-
cally tapering bearing tip 42. When the spindle 40 rotates, the bearing tip 42 is
guided in a bearing surface 81 of a bearing insert 80, which is shown in detail in
Fig. 6. The section of Fig. 11 shows that the opening angle of the bearing surface
81 is slightly greater than the angle of the bearing tip 42 leading to an essentially
point-shaped contact as in a needle bearing, when the elasticity element pushes
the spindle and thereby the bearing tip in the direction of the bearing surface 81.
As a result, a particularly easy rotation of the spindle 40 is achieved by simple
constructive means. The bearing insert 80 comprising the bearing surface 81 is
preferably made by injection-molding a plastic material, for example polyoxy-
methylene (POM). The preferred diameter of the bearing insert 80 is 20 mm. In-
stead of using a bearing insert 80, the bearing surface 81 can also be directly ar-

ranged in the housing.

Figs. 20a and 20b show schematically alternative embodiments of the point con-
tact for an easy rotation of the spindle 40: In Fig. 20a a spherical projection 42’
can be seen contacting a correspondingly shaped contact surface 81°at the end of
the spindle 40. Fig. 20b discloses another arrangement, which is a mirror image to
the embodiment of Fig. 11. The wall of the housing comprises a bearing tip 427
which is received in a corresponding bearing surface 817 at the end of the spindle.
The point contact assures in all embodiments a particularly easy rotation of the

spindle 40, which is advantageous for the automatic adjustment of the tension.

Directly in front of the bearing tip 42 the spindle comprises a rotating disk 45, i.e.
an essentially circular projection having preferably a diameter of 30 mm. The ro-
tating disk 45 allows to control the rotatability of the spindle 40 and thereby the

automatic creation of a pre-tension in the cable as follows:
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As long as the tension created by the compression spring 50 is greater than the
tension in the cable, the first mounting frame 20 will be pushed in the direction of
the arrow (cf. the arrow in Fig. 1). At the same time the bearing tip 42 of the spin-
dle 40 is slightly pushed in the direction of the arrow and contacts the bearing
surface 81, as explained above. However, as a consequence also the rotating disk
45 is separated from the friction surface 36 (cf. the section of Fig. 11, wherein the
spindle moves in the described situation to the right, i.e. in a direction opposite to
the arrow in Fig. 11). Now the spindle 40 can freely rotate and the compression
spring 40 can move the first mounting frame 20 in the direction of the second

mounting frame 30 which leads to an increase of the pre-tension in the cable.

When the increasing pre-tension in the cable approximately equals the force pro-
vided by the compression spring 50, the rotation of the spindle 40 terminates and
the automatic adjustment is finished. If subsequently a pulling movement is to be
transmitted by the cable, the rotating disk 45 is pulled against the friction surface
36 (cf. the arrow in the section of Fig. 11) which immediately blocks a rotation of
the spindle. The previously adjusted distance between the first mounting frame 20
and the second mounting frame 30 therefore remains unchanged. As a result, the
device shown in Fig. 1 assures a certain pre-tension in the cable as long as the
compression spring 50 can still push the first mounting frame 20 in the direction
of the arrow (Fig. 1). The dimensions of the various components are designed
such that an adjustment range is provided of more than 10 mm, preferably more
than 20 mm and particularly preferably approximately 30 mm. The created pre-

tension is preferably in the range between 20 and 50 N.

In a further embodiment shown schematically in Figs. 21, 22, it is possible to
rotate the spindle 40 with an external tool (not shown) to push the first mounting
frame 20 back against the force of the compression spring 50. This is for example
meaningful if the adjustment range of the device is exhausted after a use of sev-

eral years and a significant elongation of the cable. In this case, the cable can be



WO 2006/050948 PCT/EP2005/012049

10

15

20

25

30

- 13 -

replaced or shortened in a garage (or be roughly manually adjusted using a differ-
ent adjustment device), and can then once again be connected to the rearmed de-
vice for compensating future elongations of the cable and to assure again a suffi-
cient pre-tension. For rotating the spindle 40 with an external tool the rotating disk
45 may for example comprise peripheral teeth (not shown) which can be engaged
by a gear wheel of an external tool (not shown) through a suitable opening in the

housing 2.

This option is schematically shown in Fig. 21. Alternatively, the external tool may
also engage along the axis of the spindle 40 to cause a rotation. As schematically
disclosed in Fig. 22, it is in addition advantageous to provide a second point con-
tact for the bearing of the spindle 40 so that the spindle can on both ends easily
rotate. A friction of the rotating disk at the friction surface (not shown in Fig. 22),
during "recharging” the device is therefore excluded. Only the force necessary for
the deformation of the elasticity element (not shown in Fig. 22) is therefore re-

quired.

Apart from the described blockade of a rotation of the spindle 40 due to a pulling
tension in the cable, the rotation of the spindle can also be blocked without an
external load. To this end the device of Fig. 1 comprises a blocking means, which
is preferably provided as a wedge-shaped insert 100 extending through an opening
in the upper half 2 of the housing and pressing the rotating disk 45 in the direction
of the arrow (cf. Fig. 11) against the rear friction surface 36. The peripheral sur-
face of the rotating disk 45 comprises a circumferential step 46 (cf. Fig. 5), which

is engaged by the wedge-shaped insert 100.

As a result, a frictional contact is manually created, which reliably blocks a rota-
tion of the rotating disk 45. This is the situation shown in Fig. 11. If the wedge-
shaped insert 100 is upwardly displaced, to allow again an automatic adjustment
of the pre-tension, the spring 50 can push the mounting frame 20 to the right. As a
result, also the spindle 40 is slightly pushed into the same direction so that the
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frictional contact between the surface 36 and the rotating disk 45 is removed.
Since the spindle 40 can now again freely rotate with its bearing tip 42 in the bear-
ing surface 81 of the bearing insert 80, the spring 50 can continue to push the
mounting frame 20 and cause the required pre-tension in the cable as described

above.

The blocking insert 100 is preferably used to avoid a relaxation of the compres-
sion spring 50 or the like before the cable or another pulling element has been
fully connected, for example attached to the wheel brake and the brake lever in

case of a parking brake.

The blocking insert comprises preferably a security means against an unintended
release. To this end, a slidable projection 101 is arranged on the side of the insert
100 in the preferred embodiment shown in Figs. 9a, 9b and 11 (cf. Fig. 9a), which
can be inserted into a corresponding opening 8 in the upper half 2 of the housing
by a lateral movement (cf. the double headed arrow in Fig. 11). As a result, it is
avoided that the blocking insert 100 becomes unintentionally detached and re-

leases the rotating disk 45.

The blocking insert 100 shown in detail in Fig. 9a is preferably made from fiber
glass reinforced plastic material. Particularly preferred is a polyamide No. 6.6

reinforced with 30% glass fibers.

In addition to the explained preferred embodiment, it is also conceivable to pro-
vide the rotating disk 45 With. recesses at its circumferential surface, which are
directly engaged by the insert 100 for blocking a rotation. However, the above
explained preferred embodiment provides compared to this more simple alterna-
tive the advantage that the spindle 40 can be fixed in any arbitrary angular posi-
tion and not only in certain orientations, when a recess is positioned directly be-
low the insert 100. Other possibilities for blocking the spindle rotation will also be

considered by the person skilled in the art. The use of an electromechanical con-
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trol element is also conceivable to remotely start the automatic adjustment of the

pre-tension by means of an electric control signal.

Figures 8a and 8b, finally, show how the two halves 1 and 2 of the housing can be
clipped to each other by means of clipping projections 9. The use of screws is also
conceivable, in particular, if the inner components should be easily accessible for
maintenance purposes. If the overall arrangement is filled with oil or the like for
lubrication, a suitable seal (not shown in Figs. 8a and 8b) may be arranged on the

contact surfaces of the two halves 1, 2 of the housing.

The halves 1 and 2 of the housing are preferably also made by injection molding a
glass fiber reinforced plastic material. A presently preferred material is polyamide

No. 6.6 reinforced with 20% glass fiber.

Figs. 12 to 18 illustrate a further, presently preferred embodiment. The general
construction corresponds to the device shown in Figs. 1 to 11. Therefore, only
deviations of the second embodiment compared to the first embodiment will be

explained in the following.

In particular, the embodiment of Fig. 12 comprises several seals which completely
seal the device from its environment: A peripheral seal 201 seals the gap between
the two halves of the housing. Seals 203 serve to seal the openings for the entry of
the sections 10 and 11 of the cable into the housing of the device. Fig. 17 shows
the seal 203 in a detailed presentation. The seal 203 is preferably manufactured by
injection molding EPDM and comprises dimensions adapted to the thickness of
the cable and the size of the opening of the housing. The peripheral seal 201 is
preferably made from NBR having a Shore A hardness of 70 or by bi-injecting
TPE. Instead of the seal 203 the two halves of the housing can also be sealed to

each other using ultrasonic welding.
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Figs. 13ato 13c illustrate the presently preferred blocking means 210 for blocking
the automatic adjustment of the pre-tension in the device of Fig. 12. Similar to the
blocking means 100, which was explained above, the rotating disk 245 is also in
the embodiment of Fig. 12 pressed against the friction surface 236 by means of a
wedge-shaped projection 211. The wedge-shaped protection 211 is arranged be-
low an essentially circular base 212 which is arranged in a corresponding recepta-
cle 214 of the housing (cf. Fig. 14). To facilitate the release of the automatic ad-
justment of the pre-tension one or more springs 215 are additionally provided.
When the latching means 220, which essentially corresponds to the latching
means 101 of Fig. 9b, is released, the spring 215 pushes the base 212 upwardly
together with the wedge-shaped projection 211. This is the situation shown in Fig.
13a. Due to the lateral projections 227 (cf. Fig. 13¢) the upward movement of the
base 212 is limited so that it does not become fully detached from the housing.

Fig. 13b shows an arrangement prior to the release of the automatic adjustment,
i.e. a situation wherein the wedge-shaped projection 211 presses against an in-
clined backside 225 of the rotating disk 245 to cause the frictional contact with the
friction surface 236. Compared to the step 46 explained above, an inclined back-

side 225 is presently preferred.

As can in particular be derived from the horizontal section of Fig. 15, the fric-
tional contact is in this embodiment made with a friction element 50 arranged be-
tween the rotating disk 245 and the mounting frame 30 and not with the mounting
frame 30 itself. Since the friction element 250 is not subjected to high mechanical
Joads as the second mounting frame 30, it can be made from materials which are
optimized for creating a high friction and therefore have a higher friction coeffi-
cient. As a result, the rotation of the spindle is in an even shorter time stopped in

case of a pulling load.

Figs. 13a and 13b additionally indicate that preferably also the blocking means

210 comprises a seal which is provided as a peripheral O-ring 230, shown in de-
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tail in Fig. 18. The sealing ring 230 is preferably manufactured by injection mold-
ing NBR with a Shore A hardness of 72.

Fig. 16, finally, discloses the nut 260 as it is used in the embodiment of Fig. 12 to
transform the linear movement of the first mounting frame 20 into a rotation of
the spindle 40. The reinforcement of the nut on the side which is positioned inside
the mounting frame (cf. Fig. 12 and the section of Fig. 15) can be clearly recog-
nized. This serves to assure that even high pulling loads can be transmitted. The

nut 260 is preferably made from machined C35Pb-steel.

Fig. 19 shows schematically a partial view of a further embodiment of the present

invention. For the sake of simplicity the surrounding housing is not shown.

In contrast to the embodiments explained above, the spindle 40’ of the embodi-
ment of Fig. 19 does not rotate under a change of the distance between the at-
tachment of a section 11 of the cable and an anchoring 10 to a component (there
could also be a further section of the cable). Instead, there is a rotating assembly,
which comprises at its end directed to the spindle a nut 70”. The nut 70’ and a
sleeve 75, which is rigidly connected to the nut 70 and which receives the spindle
40°, both rotate, when they perform a linear movement under the influence of an
elasticity element (not shown). The elasticity element is similar to the embodi-
ments shown above arranged in a surrounding housing and provides the elastic
force. As a result, the distance between the attachment of the section 11 and the

anchoring 10 chaﬁges, i.e. is shortened to generally tighten the cable.

At the opposite end, the rotating sleeve 75 comprises a rotating disc 45 causing
under load a frictional contact to a friction surface 36 so that a rotation of the
sleeve 75 and therefore a change of the distance between the section 11 and the
anchoring 10 is blocked. Also in the embodiment of Fig. 19, the rotation of the
rotating disc 45 may additionally be blocked by devices as they were discussed

above in the context of the other embodiments.
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Finally, it can be seen that the rotating element, which is in the embodiment of
Fig. 19 the sleeve 75, terminates in a bearing tip 42 received in a corresponding
bearing surface 81. Also in this embodiment, the bearing surface 81 is designed
5 such that essentially a point contact is achieved. Accordingly, the sleeve 75 can

easily rotate.
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Claims

. Device for automatically adjusting the pre-tension of a pulling element (10,

11) in particular of a cable, comprising:

a. an elasticity element (50), which acts on a first mounting means (20) for a

first section (10) of the pulling element for increasing the pre-tension;

b. a second mounting means (30) for a second section (11) of the pulling

element;

c. threads (70, 70°, 71) arranged at the first mounting means, which act on a
spindle (40, 40’ such that a change of the distance between the first
mounting means (20) and the second mounting means (30) causes a rota-

tion of the spindle (40) or the threads (70°); and

d. blocking elements (36, 45; 236, 245) which are arranged such that they
block a rotation of the spindle (40) or the threads (70°), respectively, when
the pulling element (10, 11) is under pulling load.

. Device according to claim 1, wherein the blocking elements (36, 45; 236, 245)

block a rotation of the spindle (40) or the threads (70°), respectively, by a fric-

tional contact.

. Device according to claim 2, wherein the blocking elements comprise a rotat-

ing disk (45, 45°, 245) connected to the spindle (40) or the threads (70)), re-
spectively, and a friction surface (36; 236), wherein the frictional contact oc-

curs between the rotating disk (45; 245) and the friction surface (36, 236).
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Device according to one of the claims 1 to 3, wherein the spindle (40) or the
threads (70°), respectively, has a bearing tip (42) which can rotate in a bearing

recess (81).

Device according to claim 4, wherein the bearing recess (81) has a shape for

an essentially point-like bearing contact of the bearing tip (42).

Device according to one of the claims 1 to 5, wherein the device further com-
prises a blocking means (100; 210) to block the rotation of the spindle (40) or
the threads (70", respectively, independently from the pulling load.

Device according to one of the preceding claims, further comprising a latching
means (101; 220) to latch the blocking means (100; 210) in the position block-
ing the rotation of the spindle (40) or the threads (707), respectively.

Device according to one of the preceding claims, wherein the elasticity ele-
ment (50) comprises a compression spring and/or a pulling spring and/or a tor-

sional spring.

Device according to one of the preceding claims, wherein the elasticity ele-
ment is arranged essentially coaxially or in parallel to the pulling direction of

the pulling element (10, 11).

Device according to one of the preceding claims, wherein the first mounting
means (20) comprises a mounting frame, wherein the pulling element (10) can
be attached on one side of the frame and wherein a nut (70) with inner threads

(71) is arranged on the other side.

Device according to claim 10, wherein the first mounting frame (20) is

slidably arranged in a housing (1, 2).
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12. Device according to one of the preceding claims, wherein the elasticity ele-
ment (50) is arranged around the first mounting means (20) and pushes against

at least one lateral projection (21) of the first mounting means (20).
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