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Carrier device for attachment to a towing hook

The present invention relates to a carrier device for releasable attachment to a towing
hook of a vehicle, comprising a carrier structure for carrying a load to be transported,
a clamping mechanism connected to the carrier structure, comprising a base part
connected to a first and a second clamping part which can be brought into a clamping
position and into a non-clamping position with respect to a towing hook located in
the space between the clamping parts, and operating means for bringing the clamping

parts from the non-clamping position into the clamping position, and vice versa.

In particular, the present invention relates to a carrier device, the carrier structure of

which is designed to transport one or more bicycles.

EP 0 665 135 A2 describes a carrier device for bicycles, having a clamping
mechanism consisting of two clamping pieces which are rotatable about a common
hinge pin and can be placed in an open and a closed position in the manner of tongs.
The clamping pieces are pushed away from one another into the open position by
means of a spring. By moving the hinge pin upwards into a guide slot, the clamping
pieces are pushed against a respective stop and rotated towards one another into the
closed position in which they clamp a towing hook. One of the two stops is
displaceable.

The clamping force with which the clamping means clamp the towing hook is
determined by the distance between the two stops. In the case of such a clamping
mechanism, it is not possible to guarantee that the clamping force will always be
sufficient to attach the bicycle carrier to thé towing hook in a stable and safe manner.
The mechanism also does not permit the development of a very large clamping force.
The clamping force will also greatly differ depending on the diameter of the towing
hook ball. |

DE 20 2011 051 091 Ul describes a bicycle carrier having a clamping device’

consisting of a housing with parallel walls in which guide slots are provided and two
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clamping elements which are displaceable in said slots and between which the ball of
a towing hook can be clamped. The first clamping element can be displaced in the
direction of the second clamping element by means of a lever arm which is rotatably
connected to the housing. The movement of the leyer arm is transmitted to said ﬁrst
clamping element via a connecting piece. The second clamping element can be
displaced in order to change the size of the clamping space between the clamping
elements. The clamping force is in this case dependent on the size of the clamping
space which is set. It is also not possible with this device to guarantee that the
clamping force will always be sufficient to attach the bicycle carrier to the towing

hook in a stable and safe manner.

Patent publication EP 1293386 Al relates to a carrier device having a clamping
mechanism which comprises two flank pieces connected to a first and a second
clamping member between which a towing hook can be clamped. The first clamping
member is displaceable with respect to the flank pieces by means of a lever which
forms part of a folding carrier structure, and the second clamping member is fixedly
attached to said flank pieces. A resilient element is accommodated between the
displaceable first clamping member and the component on which a force is exerted
by means of the lever. Patent publicatioh EP 1799512 B1 describes a similar carrier
device. In this case, the first clamping member can be displaced with respect to the
coupling housing by means of a camshaft connected to a lever, whereas the second
clamping member is fixedly attached to said coupling housing. In this case, too, the
lever is connected to the folding carrier structure and a resilient element is provided
between the first clamping member and the component on which a force is exerted

by the camshaft.

In the carrier devices described in the previous paragraph, the efficiency of the

clamping force and the force distribution can be improved upon.

It is an object of the present invention to provide a user-friendly carrier device

having a simple structure, and having a clamping mechanism which does not possess
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the abovementioned drawbacks of the known carrier devices and by means of which
it is therefore always possible to develop an efficient and sufficiently high clamping

force with a good distribution of forces with respect to the towing hook.

This object is achieved by providing a carrier device having the features indicated in
the first paragraph of this description, wherein said carrier device, according to the
present invention, comprises transmission means for bringing the clamping parts into
the clamping position by exerting a force which pushes the first clamping part and
the base part away from one another, while the second clamping part is connected via
a spring element to the base part, so that, as the clamping parts are brought into the
clamping position under the influence of said force, the base part is displaceable
counter to a spring force with respect to the first and the second clamping part and

the towing hook located therebetween.

Since the tensioning of the clamping device results in a force which pushes the first
clamping part towards the second clamping part and also causes the base part to be
displaced with respect to the two clamping parts, said displacement being
counteracted by a spring force, this results in very efficient clamping with a
sufficiently high clamping force and a good distribution of forces with respect to the

towing hook.

In a preferred embodiment of the carrier device according to the present invention,
said transmission means comprise a pushing element which is displaced according to
a well-defined movement trajectory by rotation of an operating arm and which
moves during this displacement over a running surface provided on the first
clamping part, so that the pushing element exerts an increasing force on the first
clamping part during rotation of the operating arm in one direction of rotation and
exerts a decreasing force on the first clamping part during rotation of the operating

arm in the other direction of rotation.
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As a result, the movement of the operating arm is transmitted directly to the first
clamping part by simple transmission means. Such a transmission also allows a
relatively low force on the operating arm to be converted into a sufficiently high

force on the first clamping part.

The movement trajectory and the profile of the running surface can be matched to
one another in such a way that the force on the first clamping part increases and
decreases very gradually during the rotation of the operating arm. All of this
contributes to the simplicity, the efficiency and the user-friendliness of the clamping

mechanism of the present carrier device.

In an even more user-friendly embodiment, the carrier device is designed to have a

tiltable carrier structure which is connected to said operating arm, so that the
clamping means are brought from the clamping position into the non-clamping
position, and vice versa, by tilting the carrier structure. This allows the clamping

mechanism to be operated during positioning of the carrier structure.

The carrier structure is therefore preferably tiltable between an operative position and
an inoperative position and the clamping mechanism is designed such that the
clamping means are in the non-clamping position when the carrier structure is in the
inoperative position, and such that the clamping means are in the clamping position

when the carrier structure is in the operative position.

In a particularly advantageous embodiment, the carrier structure is tiltable between
an operative position and an inoperative position and the base part comprises a
support surface for supporting said operating arm when the carrier structure is in the
operative position. As a result, the weight of the carrier device and of the carrier
structure, together with the weight of the load which is being carried, is largely borne
by the base part. This prevents said weight from overloading the clamping parts.
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In a very preferred embodiment, the operating arm is rotatably connected to the base
part of the clamping mechanism, and the pushing element is attached to the operating
arm, so that the pushing element is displaced according to a substantially circular-
arc-shaped movement trajectory during the rotation of the operating arm. This results
in a mechanism which has a minimal number of components and which permits the
development, in a user-friendly manner, of a sufficiently large force which pushes
the first clamping part and the base part away from one another. The clamping
mechanism becomes even simpler if said running surface is formed by a surface of

the first clamping part.

In order to keep wear to a minimum, it is possible to provide the pushing element
with a rotatably attached roller body, with the roller body rolling over the running

surface of the first clamping part during the movement of the pushing element.

The clamping mechanism also preferably comprises locking means for detaining the

carrier structure in the operative position and in the inoperative position.

In a preferred embodiment, the operating arm is rotatably connected to the base part
by means of a fixed axle, with said fixed axle extending through a cut-out in the first
clamping part, said cut-out permitting a displacement of the first clamping part with
respect to the fixed axle, so that the first clamping part is rotatable about the fixed
axle and is also displaceable with respect to the base part. In this way, the first
clamping part is displaceably and rotatably connected to the base part in a very

simple manner without additional components.

In a more preferred embodiment, the clamping mechanism comprises an axle which
is displaceable with respect to the base part, and the second clamping part is rotatably
attached to the base part by means of said displaceable axle, so that the second
clamping part is rotatable and is also displaceable with respect to the base part. In
this way, the second clamping part is also displaceably and rotatably connected to the

base part in a very simple manner.
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The spring element is preferably connected at one side to the displaceable axle of the
second clamping element and is connected at the other side to the base part of the
clamping mechanism. The connection of the spring element to the base part can be

realized by connecting the spring element to the fixed axle of the operating arm.

In a very particular embodiment, the spring element is curved and is substantially
made from an elastically deformable material, preferably metal. Great preference is

given here to the use of a spring element made from spring steel.

It is possible to design the base part, for example, such that it comprises two flank
plates which extend next to one another at a distance, wherein the clamping parts are
attached to respective axles which extend between the flank plates. In this case, the
clamping mechanism can comprise two spring elements which extend along the
outside of a respective flank plate, with each spring element being connected at one

side to the second clamping part and at the other side to the base part.

An additional feature of the present invention is the design of the first and the second
clamping parts. Preferably, at least one of said clamping parts is designed in such a
way that it comprises a first substantially spherical concave clamping surface for
surrounding part of a head of a towing hook, and a second substantially cylindrical
concave clamping surface for surrounding part of a neck of the towing hook which

adjoins the head.

In a very advantageous embodiment, both clamping parts are designed such that they
comprise the abovementioned first and second clamping surfaces, so that the first and
second clamping surfaces of the clamping parts, with respect to a towing hook
located therebetween, fit against opposite sides of respectively the head and the neck
of the towing hook and thereby hold the carrier device on the towing hook in a stable
manner in both the clamping position and the non-clamping position. In contrast with

the known carrier devices, it is therefore no longer necessary to hold the carrier
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device during the interval between placing said carrier device on the towing hook

and bringing the clamping means into the clamping position.

Another drawback of the above-described clamping mechanisms according to
EP 1293 386 Al and EP 1 799 512 B is that they have to be brought into a tilted
position in order to be able to place the clamping mechanism onto the ball of a
towing hook in a position in which the clamping parts are in the non-clamping
position at the front and the rear, respectively, of the towing hook ball. Such an
action is not very user-friendly and, from an ergonomic perspective, also results in

harmful straining of the back of the person who has to perform this action.

An additional drawback is that, in the abovementioned non-clamping position, said

carrier devices rest on the towing hook in an unstable manner. This results in the
need to hold or support the carrier structure until the clamping means have been
brought into the clamping position. Another consequence of this is that said known
carrier devices must be placed on the towing hook in the clamping position, even if
they are not bearing a load. The carrier structure connected to the lever must
therefore always be in its folded-down position, and in the case of a parked car, for
example, this will constitute an inconvenient obstacle to pedestrians or passing

traffic.

It is an additional aim of the present invention to provide a more user-friendly carrier
device having a simple structure which does not possess the above-described

drawbacks.

This aim is achieved by providing a carrier device in which, according to the present
invention, the first clamping part and at least a part of the second clamping part are
rotatable or displaceable with respect to said base part, so that the width of a passage
between the non-clamping clamping parts can be changed, and in particular as a
result of the first clamping part and at least a part of the second clamping part being

rotatable or displaceable in the non-clamping position,
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- into a respective first position in which the head of a towing hook can be
brought into the space via the passage, and

- into a respective second position in which both clamping parts fit against
opposite sides of the head and/or the neck of the towing hook, and thereby hold

the carrier device on the towing hook in a stable manner.

It is thereby possible to form a passage between the clamping parts which allows the
clamping mechanism to be lowered vertically downwards from a position above the
towing hook until the ball of the towing hook is inside the space between said
clamping parts. When the ball is between the clamping parts, the second clamping
part, or at least a part thereof which is at the rear of the ball (i.e. at the side facing the
front of the car), can assume a position in which a support surface of said clamping
part has a good fit against the rear of the ball surface when the clamping parts are

brought into the non-clamping position.

It is possible to place such a carrier device onto a towing hook in one vertical
downwards movement, which places far less strain on the back in cofnparison with
the existing carrier devices. Moreover, the carrier device is then immediately Stable
on the towing hook, so that it no longer has to be supported or held until the
clamping means have been brought into the clamping position. As a result, the
operator has both hands free to subsequently bring the clamping parts into the
clamping position. If the carrier structure can be folded up and is connected to the
operating mechanism, it is possible to leave the carrier structure in the folded-up

position with non-clamping clamping parts and even to lock it in this position.

Furthermore, the second clamping part is preferably formed in such a way that it
comprises a support surface which substantially fits against the lower half of the ball
and/or against the neck of the towing hook, in each case at the rear thereof. The force
exerted by the carrier device at the location of this support surface on the underside
of the ball then has a far greater upwardly directed component than in existing carrier

devices, as a result of which the carrier device cannot tilt on the towing hook under
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the influence of its own weight, but rather remains on the towing hook in a stable

manner.

In another preferred embodiment, the passage is provided at the underside of the
carrier device and the clamping parts can be placed into a position such that a
passage is formed, through which the head can be brought into the space by means of

a substantially vertical downwards displacement of the carrier device.

In a particular embodiment, at least one clamping part also comprises a clamping

surface for fitting against part of a neck of the towing hook which adjoins the head.

During use, the clamping surface which fits against the neck will fit against the
underside of the ball, so that an upwardly directed reaction force is also transmitted

to the ball via said component.

In another embodiment, the second clamping part can be composed of two or more

parts, wherein it comprises a part with a clamping surface for fitting against the

- lower part of the ball and/or the neck of the towing hook, and wherein said part of

the second clamping part is rotatable or displaceable with respect to the base part. By
displacing said part, the passage to the space between the clamping parts can be
cleared in order to allow the towing hook ball to pass through in the vertical
direction, and the displaced part can then move back in order to fit against the ball
located between the clamping parts. As the second clamping part in this case also
comprises a support surface which fits against the underside of the ball, this
embodiment of the carrier device will also remain on the towing hook in a stable

manner.

In a particularly preferred embodiment of said carrier device, the first clamping part
and at least a part of the second clamping part are rotatable between a clamping
position in which the clamping surface surrounds a towing hook and a downwardly

rotated open position in which the clamping parts are remote from one another at the
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underside and leave a passage clear through which the spherical head of a towing

hook can be brought into the space between the clamping parts.

Such a carrier device can be placed onto a towing hook by lowering it substantially
vertically from a position in which the clamping means are above the towing hook
until the head of the towing hook is inside the space between the clamping parts.
When the carrier device is lowered further, the head of the towing hook will strike
the upper side of each downwardly rotated clamping part, so that said clamping part

automatically rotates into the clamping position.

By rotating the clamping parts downwards, a passage is formed at the underside
having a wide inlet at the bottom which gradually narrows towards the top. Said
passage is, for example, substantially funnel-shaped or V-shaped. As the carrier
device is lowered, the ball moves into said passage which narrows towards the top,
and as the carrier device is lowered further said ball is automatically brought into the
correct position, with the ball situated centrally between the clamping parts. Said

clamping parts therefore have a self-centring effect.

Preferably, for each rotatable clamping part a stop is provided to prevent the further
upward rotation of the clamping part when the clamping part is in the clamping
position,‘ and/or a retaining means is provided for preventing the further downward
rotation of the clamping part when the clamping part is in the open position. The stop
ensures that the clamping parts remain in the clamping position in a stable manner.
The retaining means prevents the rotatable clamping parts from rotating too far
downwards, which would result in the rotatable clamping parts moving into a
position in which they could not be rotated into the clamping position by the towing
hook during the downwards movement of the carrier device from a position above

the towing hook.

Preferably, the clamping mechanism also comprises resilient elements which force

each rotatable clamping part into the open position. As a result, the rotatable
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clamping parts of the carrier device which is not placed on a towing hook are always
in the open position and the carrier device is ready to be placed on a towing hook in a
problem-free manner by lowering said carrier device substantially vertically from a
position in which the open clamping means are above the towing hook, with the head |

of the towing hook coming to lie in the space between the clamping parts.

To prevent theft or undesired removal of the carrier device, the clamping mechanism
can also be provided with a lock having an open and a closed position, wherein, in
the closed position, the lock is designed to keep at least one rotatable clamping part

in said clamping position.

In a most preferred embodiment of the carrier device according to the present
invention, the carrier structure is designed to carry one or more bicycles. The carrier
structure can thus be provided, for example, with one or more wheel trays and the
required retaining means for holding each bicycle in a fixed position on the carrier

structure.

The invention will now be explained in more detail on the basis of the following
detailed description of a preferred embodiment of a bicycle carrier according to the
present invention. The accurate description of this example is intended only to
provide an illustration of the above-described basic features of the invention and to
indicate further advantages and details of the invention. This description can
therefore by no means be seen as a limitation of the scope of protection or of the area

of application of the invention.

Reference numerals are used in this detailed description to refer to the attached

figures, in which:

= Figure 1 shows a perspective view of a bicycle carrier with a partially illustrated

carrier structure, with said carrier structure being in an operative position;
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= Figure 2 shows the various separate components of the bicycle carrier from Figure
1

* Figures 3 to 8 show the clamping mechanism of the bicycle carrier in cross
section, respectively at six successive points in time during the attachment of the
clamping mechanism to a towing hook; and

= Figure 9 shows a cross section of an alternative embodiment of the clamping parts
of a bicycle carrier.

The carrier device according to the present invention may be embodied as a bicycle

carrier which comprises a carrier structure (A) for one or more bicycles, connected to

a clamping mechanism (B) by means of which the unit can be attached to a towing

hook (8) in a stable manner. This carrier device is substantially made from

aluminium, for example, or from an alloy of substantially light metals, such as for

example an alloy of aluminium or zinc.

More particularly, the carrier structure (A) comprises (see Figures 1 and 2) a U-
shaped supporting beam (6) on which at least two groove-shaped profiles (not shown
in the figures), hereinafter referred to as wheel trays, are attached running next to one
another. Only the supporting beam (6) of the carrier structure (A) is shown in the
figures. In the operative position of the bicycle carrier, the U-shaped supporting
beam (6) is in a substantially horizontal position (see Figure 1), and said wheel trays
then extend substantially horizontally and parallel next to one another in the width
direction of the vehicle. Each of these wheel trays is then provided to support a

respective bicycle, with both wheels positioned in the wheel tray.

The carrier structure (A) also comprises the required means, for example a number of
clamping or retaining means (not shown in the figures) connected to the carrier
structure, for containing or otherwise retaining the wheels and/or the frame of the
bicycles, in order to keep the bicycles in a fixed position on the carrier structure (A),

so that they can be transported by the vehicle in a safe manner.
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At the rear, behind the wheel trays, the carrier structure (A) also supports a light bar
(not shown in the figures) which, in the operative position, extends horizontally in
the width direction of the vehicle and which carries a set of rear lights, brake lights
and reflectors at the rear. Furthermore, the bicycle carrier is also provided with the
required electrical connection means for connecting these lights to the electrical

circuit of the vehicle.

Said clamping mechanism (B) serves to attach the bicycle carrier to the towing hook
(8) of a vehicle in a stable manner. The towing hook (8) consists of a spherical head

(81) on a substantially cylindrical base, referred to below as the neck (82).

Said clamping mechanism (B) comprises a housing (3) which is symmetrical with
respect to the longitudinal axis (L) of the load carrier. Said housing (3) comprises
two flank plates (31), (32) at a distance from one another which extend in parallel
planes along the longitudinal axis (L). The flank plates (31), (32) are connected to
one another at the top over a part of their length by means of a rectangular horizontal
cover plate (33), so that the front of the housing (3) has a substantially U-shaped
profile with an open side directed downwards, and ends at the rear with the parts
(31a), (32a) of the flank plates (31), (32) which extend past the cover plate (33).

Two fixed arms (61), (62) are provided on the U-shaped supporting beam (6) of the
carrier structure (A) which extend parallel to one another and at a distance from one

another along the longitudinal axis (L) of the carrier device.

Said arms (61), (62) are rotatably connected to the flank plates (31), (32) of the

housing (3) by means of a fixed axle (14) which extends in the transverse direction,

. with said axle (14) also extending through a bore (13) in the first clamping part (1),

as will be explained in more detail below.

The arms (61), (62) are provided with cylindrical bores (63), (64) opposite one

another with axes extending in line with one another at right angles to the
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longitudinal direction (L), with corresponding cylindrical bores (34), (35) also being
provided in the projecting parts (31a), (32a) of the flank plates (31), (32) for the axle
(14). The axle (14) extends between the flank plates (31), (32) at right angles to the
longitudinal direction (L), through the bores (63), (64) provided in the arms into the
bores (34), (35) provided in the flank plates (31), (32). The axle (14) furthermore
extends past the flank plates (31), (32) on both sides of the housing (3).

The arms (61), (62) are rotatable about the axle (14), so that the carrier structure (A)
connected to these arms is tiltable between an inoperative position in which the
carrier arm (6) is in an oblique upright position (see Figures 3 to 6), and an operative
position in which the carrier arm (6) is in a horizontal position, as shown in Figures 1

and 8.

Between the axle (14) and the supporting beam (6), the arms (61), (62) also support a
roller body (71) on an axle (7) which extends between said arms. For this purpose,
two bores (65), (66) are provided opposite one another in the arms (61), (62), the
axes of which extend perpendicularly to the longitudinal direction (L) of the bicycle
carrier. These bores (65), (66) contain the end parts of the axle (7) extending between
the arms (61), (62) at right angles to the longitudinal direction (L). The roller body
(71) is a cylindrical body with a cavity extending along the longitudinal axis. The
axle (7) extends through this cavity so that the roller body (71) can rotate about the
axle (7). ’

The roller body (71) is in contact with the rear side of the first clamping part (1)
which is directed towards the carrier structure (A). Said rear side has a curved
surface which forms a runhing surface (15) for the roller body (71). The curved
profile of said running surface (15) is configured in such a way that the movement of
the roller body (71) over the running surface (15), according to the circular-arc-
shaped movement trajectory defined by the arms (61), (62), results in the first
clamping part (1) being displaced with respect to the housing (3).
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The clamping mechanism (B) comprises a first (1) and a second clamping part (2)
between which the towing hook (8) can be clamped. Both clamping parts (1), (2) are
rotatably connected to the housing (3) in the space between the flank parts (31), (32)
and have identical concave clamping surfaces, the shape of which complements a
side of the spherical head (81) and the upper part of the neck (82) of the towing hook
(8), so that the two clamping parts (1), (2), with their respective clamping surface
fitting against either side of the head (81) and the neck (82), can enclose the towing
hook (8) .

More particularly, each clamping surface for this purpose consists of a first concave
spherical clamping surface (11), (21) which complements. the shape of the spherical
head (81) and which merges at the bottom into a second concave cylindrical
clamping surface (12), (22) which complements the shape of the upper part of the
neck (82) of the towing hook (8).

The first clamping part (1) is rotatably connected to the flank plates (31), (32) in the
space between said flank plates, by virtue of the fact that the axle (14) also extends
through a transverse bore (13) in the first clamping part (1). Said bore (13) has a non-
cylindrical elongate profile and permits the first clamping part (1) to be displaced
over a limited distance (for example 2 to 4 mm) in the longitudinal direction (L) with

respect to the flank parts (31), (32).

The second clamping part (2) is rotatably connected to the flank plates (31), (32) in
the space between said flank plates, by virtue of the fact that an axle (24) running in
a transverse direction extends through a cylindrical bore (23) in the second clamping
part (2), with the end parts of said axle (24) being held in respective bores (37) of the
two flank parts (31), (32). Said bores (37) have a non-cylindrical elongate profile and
permit the axle (24) to be displaced over a limited distance (for example 2 to 4 mm)

in the longitudinal direction (L) with respect to the flank parts (31), (32).
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Finally, the clamping mechanism (B) also comprises two arc-shaped spring elements
(4), (5) made from spring steel. Each of these spring elements (4), (5) is provided
with a respective opening (41), (42); (51), (52) near both ends. The spring elements
(4), (5), which each run along the outside of the flank plate (31), (32) on one side of
the housing (3), are connected at one end to the fixed axle (14) of the first clamping
part (1), and at the other end to the displaceable axle (24) of the second clamping part
(2). More particularly, the two end parts of the displaceable axle (24), which each
extend beyond the flank plates (31), (32) on one side, are held in the openings (42),
(52) at one end of the respective spring elements (4), (5), while the two end parts of
the fixed axle (14), which likewise each extend beyond the flank plates (31), (32) on
one side, are held in the openings (41), (51) at the bther end of the respective spring
elements (4), (5).

In order to attach the bicycle carrier to a towing hook (8), it is lowered from a
position in which the clamping parts (1), (2) are above the towing hook (8) (see
Figure 3). The two clamping parts (1), (2) are rotatable about their respective axles
(14), (24) and are brought, by means of spring elements (not illustrated in the
figures), into a downwardly rotated open position in which they delimit a V-shaped
space which broadens towards the bottom. In this position, the sides of the planes
facing one another (in which the clamping surfaces are provided) form
approximately a right angle, as can clearly be seen in Figure 3. As the bicycle carrier
is lowered, the spherical head (81) comes to lie between the open clamping parts (1),
(2). At a certain point in time (see Figure 4), the head (81) will then strike the upper
side of the spherical portion of the clamping parts and, as the bicycle carrier is
lowered further, the clamping parts (1), (2) are thereby rotated upwards (see Figure
5) until they reach the clamping position (see Figure 6).

Further rotation is rendered impossible by virtue of the fact fhat, in the clamping
position, the clamping parts (1), (2) abut the underside of the cover plate (33) of the

housing (3). In other words, the underside of the cover plate (33) in this case
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functions as a stop which prevents further upward rotation of the rotatable clamping

parts (1), (2).

Two arc-shaped cut-outs (38), (39) are provided in one of the flank plates (32) of the
housing (3) (see Figures 1 and 2). One cut-out (38) defines a guide track for a
projection which is provided on the first clamping part (1). The other cut-out (39)
defines a guide track for a projection which is provided on the second clamping part
(2). Said projections are situated in the respective cut-outs (38), (39) and cannot
leave said cut-outs (38), (39), so that they limit the rotation of the clamping parts (1),
(2) both in the upward and in the downward direction. This prevents the clamping
parts (1), (2) from being able to rotate further upwards past the clamping position and

further downwards past the open position.

In the clamping position, the spherical clamping surfaces (11), (21) of the clamping
parts (1), (2) fit against the opposite sides of the spherical head (81), while the
cylindrical clamping surfaces (12), (22) of the clamping parts (1), (2) also fit against
the upper part of the neck (82) of the towing hook (8). This ensures that the bicycle
carrier is already stable on the towing hook (8) in this situation, and no longer needs
to be held, even though the clamping parts have not yet been placed in the clamping

position.

In a subsequent step, the carrier structure (A) connected to the arms (61), (62) is
tilted downwards from the inoperative state. In this case, the arms (61), (62) rotate
downwards (counterclockwise in the figures) about the fixed axle (14), and the roller
body (71) provided on the axle (7) runs over the running surface (15) indicated in
Figures 2 and 3 which is formed by the rear side (the side facing the carrier structure
(A)) of the first clamping part (1).

By rotating the arms (61), (62), the roller body (71) moves along a circular-arc-
shaped movement trajectory with the fixed axle (14) as the centre point. The running

surface (15) remains in contact with the roller body (71) during this movement, but
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has a profile such that the roller body (71) exerts a gradually increasing force
(directed towards the second clamping part (2)) on the running surface (15). The first
clamping part (1) will transmit the gradually increasing force to the second clamping

part (2) via the towing hook (8).

Both the first (1) and the second clamping parts (2) are displaceable with respect to
the housing (3). The vehicle will of course remain in a stationary position while the
increasing force is being exerted, and since the towing hook (8) is connected to the
vehicle and the clamping parts (1), (2) fit against the towing hook (8) of the vehicle,
the clamping parts and the towing hook (8) will also not be moved. The gradually
increasing force will therefore result in a displacement of the housing (3) (in the

direction of the carrier structure (A)) with respect to the towing hook (8).

The arc-shaped spring elements (4), (5) are connected at one end (41), (51) to the
fixed axle (14) which is secured to the housing (3) and are connected at the other end
(42), (52) to the displaceable axle (24) of the second clamping element (2), so that
said other end (42), (52) is secured to the clamping parts (1), (2) and the towing hook
(8) located therebetween. When the housing (3) is then displaced with respect to the
clamping parts (1), (2) in the direction of the carrier structure (A), said displacement
is counteracted by the spring elements (4), (5). The spring elements (4), (5) thereby
exert a clamping spring force which pushes the first clamping part (1) and the second
clamping part (2) towards one another with great force, as a result of which both

clamping parts (1), (2) therefore exert a great clamping force on the towing hook (8).

A lock (not illustrated in the drawings) can be provided in the upper cover plate (33)
of the housing (3), by means of which at least one of the rotatable clamping parts (1),
(2) can be retained in the clamping position with respect to the housing (3). For this
purpose, the lock comprises two interacting lock parts, for example, the first lock
part being connected to the cover plate (33) and the second lock part being connected
to the first clamping part (1). The lock can be opened and closed from the top of the

housing using a key and is designed to immobilize both lock parts with respect to one
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another when the lock is closed. As a result, the first clamping part (1) is held in the
clamping position and the clamping part (1) cannot be rotated downwards into the
open state. The second clamping part (2) which encloses the towing hook (8)
together with the first clamping part (1) is also held in the clamping position by this

means.

When the carrier structure is tilted downwards into the operative position, the carrier
device is fixedly attached to the towing hook (8) and is ready for the safe transport of
one or more bicycles. It is sufficient to place these bicycles on the carrier structure
(A) and to attach them to said carrier structure using the retaining means provided.
The carrier structure can of course also be provided for transporting some other type
of load, such as for example luggage, either separately or together with one or more

bicycles.

In the operative position of the carrier structure, the arms (61), (62) extend in the
horizontal direction towards the rear and rest on a bar-shaped support element (9)
which is connected to the housing (3) and extends between the rearwardly projecting
parts (31a), (32a) of the flank plates. As a result, the downwardly directed force of

the load carried by the carrier structure (A) is transmitted to the housing (3).

At least one of the arms (61); (62) can also have a shape or a projecting part such
that, when the arms (61), (62) are in the horizontal position (the operative position),
they prevent one of the clamping parts (1), (2) from rotating out of the clamping
position into the open position. This provides an additional guarantee that the
clamping parts (1), (2) which have been placed in the clamping position will always

remain in the clamping position.

Furthermore, there is also a locking mechanism (10) provided on the arms (61), (62)
in the form of a locking bar (101) extending between the arms and perpendicularly to
the longitudinal direction (L), said locking bar (101) being displaceable in an
elongate cut-out (102) in the arms (61), (62) and being pushed by a helical spring
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(103) in the direction of the axle (14). The locking mechanism (10) is only shown in
Figures 3 to 8. The locking bar (101) can be moved away from the axle (14) counter
to the spring force of the helical spring (103) by means of operating means (not

illustrated), such as for example a handle provided on the arms (61), (62).

The projecting parts (31a), (32a) of the flank plates (31), (32) are provided with a
semi-circular cut-out (104) at the edge, so that the locking bar (101) can be placed
into said cut-out (104) when the arms (61), (62) are in the horizontal position (see
Figure 1). The locking bar (101) is then held in said cut-out (104) under the influence
of the helical spring (103), which prevents the arms (61), (62) from undesirably
leaving the horizontal position. This guarantees that the carrier structure (A) remains
in the operative position at all times and does not jerk upwards, for example, when

the vehicle drives over bumps.

The edge of the projecting parts (31a), (32a) also has a stepped recess (105) at the
top, so that the locking bar (101) can also be placed in a fixed position at that
location in order to hold the carrier structure (A) in the upwardly tilted inoperative

position.

In order to change the position of the carrier structure (A), the locking bar (101) must
be pulled from the cut-out (104) or recess (105), counter to the spring force, by
means of operating means, following which the arms (61), (62) can rotate freely
about the fixed axle (14).

In an alternative embodiment, the clamping mechanism (shown schematically in
cross section in Figure 9) is provided with a first clamping part (1) which is rotatably
connected to the housing (3), as is the case in the embodiment described above, and a
second clamping part (2a, 2b) consisting of two parts (2a), (2b), the upper part (2a)
of which is fixedly attached to the housing (3) or another fixed component of the
carrier device, and the lower part (2b) of which is displaceable counter to a spring

force of a resilient element (2c). The resilient element (2¢) is schematically
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illustrated as a helical spring, but it is obvious that said element can also have a
different form and in principle can be replaced by any elastically deformable element

or member.

The upper part (2a) of the second clamping part (2) has a spherical concave clamping
surface (21a) for fitting against the upper side of the towing hook ball (81), and the
lower part (2b) has a likewise spherical concave clamping surface (21b) for fitting
against the underside of the towing hook ball (81), as well as a cylindrical concave
clamping surface (22b) for fitting against the neck (82) of the towing hook (8). Both
parts (2a), (2b) of the second clamping part are designed such that they fit one above
the other against the rear side (the side facing the front of the car) of the ball (81).

By virtue of the fact that the lower part (2b) can be moved away from the ball (81),
the passage between the clamping parts (1), (2a, 2b) can be enlarged at the bottom,
so that there is enough space at the underside to bring the clamping parts (1), (2a),
(2b) by means of a vertical downwards displacement into a position in which the
towing hook ball (81) is situated between the clamping parts. The displaced lower
part can then return, under the influence of the spring force acting on it, to a position
in which it fits against the towing hook ball (81) with the spherical concave clamping
surface (21b) and fits against the neck (82) with the cylindrical concave clamping
surface (22b), while the clamping parts have not yet been brought into the clamping
position (as illustrated in Figure 9).

In this embodiment, too, the advantage that the carrier device can be placed onto a
towing hook (8) by means of a vertical downwards movement is combined with the
advantage that the carrier device is already stable on the towing hook (8) in the non-

clamping position of the clamping parts (1), (2a, 2b).
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CLAIMS

Carrier device for releasable attachment to a towing hook (8) of a vehicle,

comprising

a. a carrier structure (A) for carrying a load to be transported,

b. a clamping mechanism (B) connected to the carrier structure, comprising a
base part (3) connected to a first (1) and a second clamping part (2) which
can be brought into a clamping position and into a non-clamping position
with respect to a towing hook (8) located in the space between the clamping
parts (1), (2), and

c. operating means for bringing the clamping parts (1), (2) from the non-
clamping position into the clamping position, and vice versa,

characterized in that said carrier device comprises transmission means for
bringing the clamping parts (1), (2) into the clamping position by exerting a
force which pushes the first clamping part (1) and the base part (3) away from
one another, in that the second clamping part (2) is connected via a spring
element (4), (5) to the base part (3), so that, as the clamping parts (1), (2) are
brought into the clamping position under the influence of said force, the base
part (3) is displaceable counter to a spring force with respect to the first (1) and
the second clamping part (2) and the towing hook (8) located therebetween.

Carrier device according to Claim 1, characterized in that said transmission
means comprise a pushing element (7) which is displaced according to a well-
defined movement trajectory by rotation of an operating arm (61, 62) and which
moves during this displacement over a running surface (15) provided on the
first clamping part (1), so that the pushing element (7) exerts an increasing force
on the first clamping part (1) during rotation of the operating arm (61, 62) in
one direction of rotation and exerts a decreasing force on the first clamping part
(1) during rotation of the operating arm (61, 62) in the other direction of

rotation.
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Carrier device according to Claim 2, characterized in that the carrier structure
(A) is tiltable and is connected to said operating arm (61, 62), so that the
clamping parts (1), (2) are brought from the clamping position into the non-

clamping position, and vice versa, by tilting the carrier structure (A).

Carrier device according to Claim 3, characterized in that the carrier structure
(A) is tiltable between an operative position and an inoperative position, and in
that the base part (3) comprises a support surface (9) for supporting said

operating arm (61, 62) when the carrier structure is in the operative position.

Carrier device according to one of Claims 2 to 4, characterized in that the
operating arm (61), (62) is rotatably connected to the base part (3) of the
clamping mechanism (B), and in that the pushing element (7) is attached to the
operating arm (61), (62), so that the pushing element (7) is displaced according
to a substantially circular-arc-shaped movement trajectory during the rotation of

the operating arm.

Carrier device according to one of Claims 2 to 5, characterized in that said

running surface (15) is formed by a surface of the first clamping part (1).

Carrier device according to one of Claims 2 to 6, characterized in that the
pushing element (7) comprises a rotatably attached roller body (71), and in that
the roller body (71) rolls over the running surface (15) of the first clamping part

(1) during the movement of the pushing element (7).

Carrier device according to one of Claims 2 to 7, characterized in that the
clamping mechanism comprises locking means (10) for detaining the carrier

structure (A) in the operative position and in the inoperative position.
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Carrier device according to one of Claims 2 to 8, characterized in that the
operating arm (61, 62) is rotatably connected to the base part (3) by means of a
fixed axle (14), in that said fixed axle (14) extends through a cut-out (13) in the
first clamping part (1) which permits a displacement of the first clamping part
(1) with respect to the fixed axle (14), so that the first clamping part (1) is
rotatable about the fixed axle (14) and is also displaceable with respect to the

base part (3).

Carrier device according to one of the preceding claims, characterized in that
the clamping mechanism (B) comprises an axle (24) which is displaceable with
respect to the base part (3), and in that the second (;lamping part (2) is rotatably
attached to the base part (3) by means of said displaceable axle (24), so that the
second clamping part (2) is rotatable and is also displaceable with respect to the

base part (3).

Carrier device according to Claim 1 0, characterized in that the spring element
(4), (5) is connected at one side to the displaceable axle (24) of the second
clamping element (2) and is connected at the other side to the base part (3) of

the clamping mechanism (B).

Carrier device according to Claim 10 or 11, characterized in that the spring
element (4), (5) is connected at one side to the displaceable axle (24) of the
second clamping element (2) and is connected at the other side to the fixed axle

(14) of the operating arm (61, 62).

Carrier device according to one of the preceding claims, characterized in that
the spring element (4), (5) is arc-shaped and is substantially made from an

elastically deformable material, preferably from metal.

Carrier device according to one of the preceding claims, characterized in that

the base part (3) comprises two flank plates (31), (32) which extend next to one
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another at a distance, and in that the clamping parts (1), (2) are attached to
respective axles (14), (24) which extend between the flank plates (31), (32).

Carrier device according to Claim 14, characterized in that the clamping
mechanism (B) comprises two spring elements (4), (5) which extend along the
outside of a respective flank plate (31), (32), and in that each spring element
(4), (5) is connected at one side to the second clamping part (2) and is

connected at the other side to the base part (3).

Carrier device according to one of the preceding claims, characterized in that at

least one clamping part (1), (2) comprises:

a. a first substantially spherical concave clamping surface (11), (21) for
surrounding part of a head (81) of a towing hook (8), and

b. a second substantially cylindrical concave clamping surface (12), (22) for
surrounding part of a neck (82) of the towing hook (8) which adjoins the
head (81).

Carrier device according to Claim 16, characterized in that both clamping parts
(1), (2) comprise said first (11), (21) and second clamping surfaces (12), (22),
so that the first (11), (21) and second clamping surfaces (12), (22) of the
clamping parts (1), (2), with respect to a towing hook (8) located therebetween,
fit against opposite sides of respectively the head (81) and the neck (82) of the
towing hook (8) and thereby hold the carrier device on the towing hook (8) in a

stable manner in both the clamping position and the non-clamping position.

Carrier device according to one of the preceding claims, characterized in that
the first clamping part (1) and at least a part (2a), (2b) of the second clamping
part (2) are rotatable or displaceable in the non-clamping position, _

into a respective first position in which the head (81) of a towing hook (8) can

be brought into the space via the passage, and
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into a respective second position in which both clamping parts fit against
opposite sides of the head (81) and/or the neck (82) of the towing hook (8), and

thereby hold the carrier device on the towing hook (8) in a stable manner.

Carrier device according to Claim 18, characterized in that at least one
clamping part (1), (2) comprises a clamping surface for fitting against part of a
neck (82) of the towing hook (8) which adjoins the head (81).

Carrier device according to Claim 18 or 19, characterized in that the second
clamping part (2) is composed of two or more parts, in that it comprises a part
(2b) with a clamping surface for fitting against the lower part of the ball (81)
and/or the neck (82) of the towing hook (8), and in that said part (2b) of the
second clamping part (2) is rotatable or displaceable with respect to the base

part (3).

Carrier device according to one of Claims 18 to 20, characterized in that the
first clamping part (1) and at least a part of the second clamping part (2) are
rotatable between a clamping position in which the clamping surface of said
clamping parts (1), (2) surrounds a towing hook (8) and a downwardly rotated
open position in which the clamping parts (1), (2) are remote from one another
at the underside and leave a passage clear through which the spherical head (81)

of a towing hook (8) can be brought into the space between the clamping parts

1, .

Carrier device according to Claim 21, characterized in that for each rotatable
clamping part (1), (2) a stop (33) is provided to prevent the further upward
rotation of the clamping part when the clamping part is in the clamping
position, and/or a retaining means (38), (39) is provided for preventing the
further downward rotation of the clamping part when the clamping part is in the

open position.
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Carrier device according to Claim 21 or 22, characterized in that the clamping
mechanism (B) comprises a lock having an open and a closed position, and in
that, in the closed position, the lock is provided to keep at least one rotatable

clamping part in said clamping position.

Carrier device according to one of the preceding claims, characterized in that

the carrier structure (A) is designed to carry one or more bicycles.



PCT/IB2013/000188

WO 2013/121271

1/5




111111111111

Fig. 2




PCT/IB2013/000188

WO 2013/121271

3/5




PCT/IB2013/000188

WO 2013/121271

g. 7

4/5

1

81

ULTLE LTI T SIS

103

82

ig. 8




PCT/IB2013/000188

WO 2013/121271

5/5




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/000188

A. CLASSIFICATION OF SUBJECT MATTER

INV. B60OR9/06 B60R9/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B6OR

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 0 665 135 A2 (PUBLIEKRECHTELIJK 1-24
OVERHEIDSLIC [NL])

2 August 1995 (1995-08-02)

cited in the application

column 1, line 1 - 1ine 6

column 3, line 34 - column 5, line 16;
figures 1-3

abstract

A DE 20 2011 051091 Ul (KING ROOF IND CO 1-24
[TW]) 10 November 2011 (2011-11-10)
cited in the application

paragraphs [0005], [0016] - [0024];
figures 1-8

abstract

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. e "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

25 June 2013 01/07/2013

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Wauters . Jan

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/000188

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP 1 170 178 A2 (FABBRI SRL [IT])

9 January 2002 (2002-01-09)
paragraphs [0001], [0013] - [0027];
figures 1-7

abstract

DE 20 2006 018365 Ul (SCHOLZ PETER [DE])
8 February 2007 (2007-02-08)
paragraphs [0001], [0014] - [0025];
figures 1,2

abstract

DE 20 2006 004531 U1l (HUANG CHIN SUNG
[TW]) 11 May 2006 (2006-05-11)
paragraphs [0001], [0011] - [0017];
figures 1-7

abstract

1-24

1-24

1-24

Form PCT/ISA/210 (col

ntinuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2013/000188
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0665135 A2 02-08-1995 AT 168949 T 15-08-1998
DE 69503672 D1 03-09-1998
DE 69503672 T2 10-12-1998
EP 0665135 A2 02-08-1995
DE 202011051091 Ul 10-11-2011  NONE
EP 1170178 A2 09-01-2002 EP 1170178 A2 09-01-2002
IT MI20001541 Al 07-01-2002
DE 202006018365 U1 08-02-2007  NONE
DE 202006004531 U1 11-05-2006  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

