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(16) element are arranged, being force transmitting and
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is pivotably suspended, a handle (14) connected to an
attachment mechanism (14, 15, 19), for the attachment
and the release, respectively, of the coupling device,
which attachment mechanism (14, 15, 19) comprises an
axis/shaft (C) being pivotable in relation to the hous-
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adjustment of the attachment force from the clamp
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(14, 15, 19) comprises an eccentric body (145) with an
attachment surface (146) arranged to be attached
against a clamp surface (104) of one of said clamp
halves (10, 11).
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BIKE HOLDER FOR ATTACHMENT TO COUPLING BALL OF VEHICLE

TECHNICAL FIELD

The present invention relates to a coupling device for the attachment to a coupling ball
or any similar connection element, comprising a front clamp half and a rear clamp half
with clamping surfaces arranged to be connected to a coupling ball or any similar
connection element, a housing comprising two side walls, at and between which a first
and a second force transferring and force absorbing element is arranged, of which at
least said force transferring element includes an axis/shaft round which at least one of
said clamp halves is pivotably suspended, a handle coupled to a connection mechanism,
for the connection and release, respectively, of the coupling device, which connection
mechanism comprises an axis/shaft, which is pivotable in relation to the housing, and an
adjustment means arranged to enable adjustment of the connection force by the clamp

halves.

PRIOR ART

Many different kinds of load carriers which may be coupled to vehicles, e.g. to a
coupling ball, are previously known, for instance a bike holder. Known bike holders,
above all if there is a plurality of bikes which are to be carried, have proved to be
defective in certain respects. Such a defect is that certain bike holders have to be
dismounted from the coupling ball, or that bikes have to be removed from the bike
holder, before the boot of the vehicle can be opened. Another known defect is that it
may be problematic to achieve enough clamping force safety to keep the bike holder on
the coupling ball in the desired position and also that it may be difficult to mount the
bike holder on the coupling ball in a safe manner. Further, some known bike holders

fail, as they suffer from difficulties concerning the respective unloading of bikes from
the bike holder.

Through EP 1 538 027 a load carrier for bikes is previously known, which is provided
with a clamping mechanism for detachable coupling to a coupling ball of a vehicle,
which clamping mechanism suffers from various disadvantages, i.a. as it comprises a
toggle joint mechanism which is space consuming and which implies difficulties as to
resistance. An additional disadvantage is that the clamping mechanism at the connection
to a coupling ball have to be locked with a locking pin in the connected position in order

not to be released by the reaction forces, which implies a certain security risk.
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Another type of bike holders is known through SE 532993, with a clamping mechanism
intended to be clamped on a coupling ball. The clamping mechanism includes a housing
and a pivotable clamping means, with a toggle joint linked to the housing. The coupling
ball may be clamped between a spherical stationary clamp half arranged in the housing
and a movable clamp half included in the pivotable clamping means, which may be
pivoted between an open and a connecting position by means of a handle. A pressure
plate is arranged between the housing and the pivotable clamping means. A similar bike
holder is also known through US 5,344,174, where one benefits from one clamp half
being stationary arranged at the housing. The devices have constructions implying
certain drawbacks as to resistance and require comparatively much maintenance.

Further, the adjustment of the clamping force is troublesome.

DE 202005004043 describes another load carrier intended to be connected to the rear
part of a vehicle, a stationary frame element carries a movable support means with a
load carrier. Further, there is a sliding and tilting arrangement for keeping the frame
element and the support means together. A locking element enables locking of the
support means in a first end position. After unlocking, the support means may be

displaced to a second end position, in which a tilting of the support means is possible.

A coupling device is previously known through DE 202006012 for the connection to a
coupling ball with two pivoting clamp halves, but with a construction implying

disadvantages as to resistance.

DISCLOSURE OF THE INVENTION

According to a first aspect of the invention an essential advantage is achieved as a
clamping mechanism is created enabling a very secure holding and which thanks to its
design implies minimized, or almost eliminated, wear of the essential parts of the
clamping mechanism. In addition, the invention comprises aspects which implies that a

simple handling may be achieved.

Additional advantages will be apparent below.

BRIEF DESCRIPTION OF DRAWINGS

The invention will below be described more in detail with reference to the enclosed
drawings, of which:

Fig. 1 shows a perspective view of a preferred embodiment of a bike holder

according to the invention;
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Fig. 1A shows a perspective view of a preferred embodiment of details concerning the
connection in a bike holder according to the invention;

Fig. 2 shows a side view of a clamping mechanism according to a preferred
embodiment of the invention;

Fig. 3 shows a cross-section of a clamping mechanism according to Fig.2;

Fig. 4  shows a perspective view, obliquely from above, of a clamping mechanism in
its locked position according to a somewhat modified embodiment according
to the invention, wherein the front side wall has been removed from the view;

Fig. 5 shows the same perspective view as Fig. 4, with the mechanism in a half-
open position;

Fig. 6  shows the same perspective view as Fig. 4, with the mechanism in an entirely
open position;

Fig. 7  shows a cross-sectional view of a clamping mechanism in the position shown
in Fig. 6;

Fig. 8 shows a clamping mechanism according to the invention in cross-section in a
mounted state, locked on a coupling ball;

Fig. 9  shows the corresponding view as Fig. 8 but with a cross-section which is
displaced in relation to Fig. §;

Fig. 10  shows the same cross-section as Fig. 9 but with the mechanism in a half-open
position;

Fig. 11  shows a tie arm, seen in a perspective view, according to a preferred
embodiment of the invention;

Fig. 12 shows a cross-section through the tie arm shown in Fig. 11;

Fig. 13 shows pertinent details of a preferred embodiment of a tie arm according to
the invention; and

Figs. 14 and 15 show that the product may have a compact design.

DETAILED DESCRIPTION

Fig. 1 shows a preferred embodiment of a bike holder 1 according to the invention,
which is intended to be mounted on a vehicle on its coupling ball (not shown). The bike
holder 1 comprises a stationary frame part 3 as well as a movable frame part 2. The
stationary frame portion 3 comprises a bottom portion 30 extending essentially in the
horizontal direction. The movable frame part 2 is movably tied to the stationary frame
part 3, in such a way that it may be safely locked in an inner position, and that it may be
released and drawn out along the stationary frame part 3 in order to be pivoted/tilted in
that position. On top of the movable frame part 2, tie means 20 with straps 203 are

arranged in a manner known per se in order to be able to tie bikes to the bike holder 1.
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The tic means are displaceably arranged in relation to the frame 2, 3 by a fastening
element 201 arranged on the movable frame part 3, which means have an outwardly
resilient pin (not shown) for interaction with holes 202 in the tic means 20. An upper tie
arrangement 5 extending upwards is arranged at the inner end of the stationary frame
part 3, which tie arrangement comprises an upper frame part 4 in the form of an up-side-
down U-shaped tube 40, which is pivotably arranged at a bracket 49. At the top, this
tube 40 forms a horizontal tube portion 40A, to which a number of fastening arms 50A,
50B, 50C are arranged by clamp connections 52. The design of the central fastening arm
50B will be described more in detail below.

A securing tube 31 extends between two parallel beam elements 30 included in the
stationary frame part 3. A housing 18 is provided on the securing tube 31, inside which
housing a clamping mechanism is arranged for the fastening of the bike holder 1 on a
coupling ball. A handle 14 is arranged for the activation of the clamping mechanism.
Inside the housing 18 there are side portions 17, which constitute interacting means with
the clamping mechanism, which will be described more in detail below. The housing 18
is provided with a pivotable lid 180, which is lockably securable by a lock 182.
According to a preferred embodiment, a portion of the housing 18 also comprises an
upper and rear wall 183 of a resistant material (e.g. steel), which connects the side
portions 17 in order to give increased strength.

Tilting of the movable frame part 2 in relation to the stationary frame part 3 is
advantageous as the tilting creates space for reaching the rear portion of the vehicle, e.g.
to open a boot. According to the preferred embodiment of the invention a progressive
tilting is enabled the farther away on the stationary frame part 3 the movable frame part
2 is moved. This is a great advantage as there may be varying needs to create space
depending on the situation and the type of vehicle. Thanks to the preferred embodiment
one may in many situations create enough tilting even at a comparatively small

displacement of the moveable frame part 2 on top of the stationary frame part 3.

Fig. 1A shows a preferred mechanism enabling this, which mechanism comprises an
end attachment 210 at the inner end of the movable frame part 2, on which a downwards
protruding wing 211 is arranged, which at its bottom edge has transversely extending
flange portions 212. Said wing is arranged to be displaced in the longitudinal direction
along a slit 302 in the stationary frame part 3. The flanges have a width exceeding the
width of the slit 302, so that the wing cannot be removed from the stationary frame part
3. In the outer end of the slit there is an opening 303 which is larger than the width of
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the flanges in order to enable montage of the movable frame part 2 with the wing 211
inside the slit. Also the movable frame part 2 is provided with a similar slit 230 with an
opening, but at the bottom side thereof, for the insertion of a similar wing 306A,
extending upwards from an end element 306, which is fixed to the outer end of the
stationary frame part 3. This frame portion 3 also have a downwards extending portion
306B, partly with the aim to be able to protect the movable wings and the rear central
portion against blows/impacts from below during travel. After the mounting of the wing
211 inside the slit 302, the possibility to displace the movable frame part 2 is limited by
a stop means 308, ¢.g. a screw/bolt, which is arranged right through the movable frame
part 2 and which at contact with the wing 306A at the end element 306 prevents the
flanges 212 to reach as far as to the back at the opening 303 during use. According to a
preferred embodiment, at least one (more preferred two) end attachment 210/end
element 306 is provided with a wing (preferably integrated, suitably by being moulded
of plastics) both to control the sliding movement of the movable frame part 2 and
preferably also to be a movement stopper. These aspects may either separately or in

combination be protected by own applications.

According to a preferred embodiment, a spring loaded heel 220 may also be arranged
inside the end attachment 210, i.e. at the end of at least one of the movable frame parts
2, which heels is resiliently influenced to protrude downwards out of the end attachment
210. A hole 304 adapted to the pin is also arranged in the stationary frame part 3, which
is positioned to correspond to an inner locking position of the movable frame part 2 to
the stationary frame 3. Further, downwardly protruding essentially L-shaped locking
means (not shown) are arranged at the sides of the end attachment 210, which locking
means in the locking position run in below a transversely protruding locking pin 305 at
the end of the stationary frame part in order to secure the movable part in the vertical
direction to the stationary frame part 3. A pivotable arm 307 (preferably in the form of
both a handle and a pedal, as is shown, or only as one of them) is arranged on the inner
side of the outer portion 332 of the movable frame 2 to be able to release the blocking
mechanism with the locking heel 220 including a wire (not shown) running inside the
movable frame 2 to make it possible to lift the locking heel 220. Thus, this arm 307 is
pivoted when a release is desired. In the figures it is shown that an advantageous
location of the handle portion of the pivotable arm 307 is such that it pivots about an
axis/shaft transverse the longitudinal direction of the vehicle and with a lever portion
protruding upwards in relation to the pivot axis/shaft, whereby the synergetic effect is
achieved that at the same time as the arm is influenced to release the locking heel 220

the user will apply an outwardly directed force, i.c. a force in the same direction as the
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movable frame part 2 is to be influenced in order to be moved outwards. As soon as the
frame 2 is moved a distance so that the L-shaped locking means no longer are below the
locking pin 305, the frame 2 can start to be tilted. This aspect may be protected by own

applications.

Fig. 2 shows a side view of a clamping mechanism according to a preferred
embodiment of the invention. In the side view, one side wall 17 is shown, through
which two bolts 12, 16 protrude, which bolts 12, 16 extends right through the housing
18 to a corresponding second side wall 17 and which bolts 12, 16 form force
transferring and force absorbing elements (which, as the man skilled in the art realizes,
may comprise of other types of elements, e.g.pin shafts, which can serve the same
purpose), which will be described more in detail below. In addition, a third bolt 15 is
shown, extending right through the housing 18, but the fulcrum C of which is movably
arranged in relation to the housing 18. Swinging arms 19 are pivotably arranged about
the lower bolt 16, which swinging arms 19 at theirs front ends support the third bolt 15.
In the housing wall 17 there is an opening 170 with limit surfaces 171, 172, 173
forming curved surfaces. One of these curved surfaces 173 corresponds to the turning
radius of the swinging arm 19 adapted to the movable bolt 15. The two other curved
surfaces 171, 172 are adapted to interact with a guide pin 141 for activation and
inactivation of the clamping mechanism in accordance with what will be described more
in detail below. The guide pin 141 is fixedly connected to a end portion 140 arranged at
the handle 14. A recess 179 is arranged in the side walls 17 for the positioning of the
housing 18 to the securing tube 131.

Fig. 3 shows a cross-section of a clamping mechanism according to Fig. 2. The device
is shown in its finally clamped position where also the bike holder 1 is secured to a ball
of a coupling ball (not shown) by the rear half 11 and the front half 10, respectively, of
the clamping mechanism with their respective spherical clamping surfaces 100, 110
having been provided with enough pressing force to carry the bike holder 1 with its
load. Preferably the clamping surfaces 100, 110 are only arranged to the portions inside
the respective half-sphere by giving the surface portions 102A, 102B around the inner
centre of the half-spheres a somewhat larger radius so that these surfaces 102A, 102B
become clearance surfaces, which improve the interaction and allows lower tolerance
requirements. Then, the handle 14 has been pressed down into its lowermost position, as
may be seen from Figs. 2 and 3. The end portion 140 is clamped at the handle end by a
joint 147, suitably a screw joint. The end portion 140 comprises two upwardly directed

levers 142, which at their uppermost ends have been provided with guide pins 141
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extending in the transversal direction from the lever 142 into the opening 170. The
guide pins 141 will in connection with the activation of the handle 14 follow the upper
curves 171, 172 in the side walls 17. Between the two levers 142 there is an eccentric
body 145, which partly connects the levers 142, so that the end portion 140 forms an
integrated unit, partly supports an eccentric surface 146. The eccentric surface 146
interacts with an abutment surface 104, which is arranged at the front surface of the
front clamp half 10. The front clamp half 10 is pivotably suspended about the upper
stationary bolt axis/shaft 12 by means of lugs 103 which are arranged at the top of the
upper clamp half 10. Also the rear clamp half 11 is pivotably arranged about the upper
bolt 12 by means of lugs 113 arranged at the top of the clamp half 11.

The rear clamp half 11 is adjustably pivotably arranged about the bolt axis/shaft 12 by
means of an adjustment means 13, suitably in the form of an adjustment yoke. Said
adjustment yoke 13 abuts with its lower portion, with a cam surface 136, against the
lower, stationary, rear bolt axis/shaft 16. The opposite side 137, in relation to the cam
surface 136, abuts against a lower surface 119 of the rear clamp half 11. Through a
vertical movement of the cam surface 136, its front side 137 will move in the transverse
direction in relation to the bolt axis/shaft 16 and hence influence the front clamp half 11
inwards and outwards, respectively, i.e. the rear clamp half 11 is consequently forced to
turn forwards and backwards, respectively, around the bolt axis/shaft 12. The
adjustment itself is performed by means of an adjustment mechanism 132, suitably in
the form of a screw which is threaded into the adjustment yoke 13. By influence by ¢.g.
a steeringwheel 131, the adjustment screw 132 is threaded inwards into and outwards
out of, respectively, the adjustment yoke 13, whereby the cam surface 136 is positioned
in the desired manner. The steering wheel 131 may, of course, be exchanged for another

suitable operation means, ¢.g. a hexagonal grip which is tightened with a hex key.

According to a preferred embodiment of a clamping mechanism according to the
invention, the cam surface 146 of the eccentric body 145, in combination with the guide
curve 171 for the pin 141, such that the movement takes place along the involute curve,
whereby the eccentric surface 146 executes a rolling motion along the abutment surface
104. In the preferred case, the motion is thus to take place entirely without any gliding
motion (or at least with only a small one) between the eccentric surface 146 and the
abutment surface 104. Thanks to said embodiment, the wear of said two surfaces 146,

104 may in principle be entirely eliminated, which implies a plurality of advantages.
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At the movement of the handle 14 from its locked position, as is shown in Fig. 3, the lid
180 must first be opened and unfold, which is achieved by releasing the lock 182 (see
also Fig. 9). Thereafter, the handle may be turned upwards, wherein the pin 141 will be
moved along the involute curve 171 and at the same time the cam surface 146 will roll
against the abutment surface 104 in a downward direction. When the pin has reached
the end of involute curve 171, the eccentric body 145 will be in a position where the
eccentric surface 146 is no longer in clamping contact with the abutment surface 104,
thanks to the fact that the thickness (radially) for the eccentric body 145 in this position
is essentially smaller than in the position where the locking takes place. In this position,
an upper surface 148 of the end portion 140 will be more in contact with lifting arms
101 which are fixed to the front clamp half 10. Then, when the lifting movement
continues, the pin 141 will slide in along the upper curve 172 and after a certain
movement also begin to pivot the front clamp half 10 about the bolt 12 by the lifting
arms 101 being pressed upwards. When the pin 141 has reached the upper position in
the opening 170, the clamp halves 10, 11 are completely open so that the bike holder 1
may be lifted away from the coupling ball (see also Fig. 7).

Fig. 4 shows a perspective view of a somewhat modified embodiment of a clamping
mechanism according to the invention in a position where the clamping mechanism is
locked, i.c. in the same position as is shown in Figs. 2 and 3. Contrary to the
embodiment of Fig. 2 and 3, the movable bolt shaft 15 does not extend outside the side
walls 17, implying that each opening 170 only need to accommodate the guide pin 141.
In this view, the front wall 17 has been removed and the swinging arm 19 is shown in
full. Here, it may be seen that the swinging arm 19 is provided with a recess 191, in
which a stop means 147 of the end portions 140 is arranged. At the ends of the recess
191 there are edges defining a lower and an upper, respectively, end position for the end
portion 140 in relation to the swinging arm 19. The lower edge of the recess 191 is
positioned such that the pins 141 of the end portion 140 then are in the end position of
the involute curve 171, while the upper end position corresponds to a position of the end
portion 140 where the pins are at the transition between the involute curve 171 and the
upper curve 172. It is shown that when the handle 14 has been turned to a position
where the pins 141 are in an intermediate position between the two curves 171, 172, a
continued influence upwards will imply that the movable bolt shaft 15 is moved
together with the swinging arms 19 upwards in a radius corresponding to the upper
curve 170. Further, it is apparent from Fig. 4 that at the end portion 140 a female means
149 is arranged intended for the lock knob 182.
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Fig. 5 shows the corresponding perspective view as Fig. 4, where the handle 14 has
been turned about the movable axis/shaft 15 and its fulcrum C, so that the pin 141 has
been positioned in the transition between the two curves 171, 172. As can be seen from
the figure, the stop means 147 of the end portion 140 has then reached its upper end

position along the recess 191 in the swinging arm 19.

Fig. 6 shows the same perspective view as Figs. 4 and 5, where the handle 14 has been
turned up to its upper position, wherein the lifting arm 101 has interacted with an upper
surface 148 of the end portion 140, so that the front clamp half 10 has pivoted to its
upper position about the bolt axis/shaft 12. The pins 141 are then in an upper end

position in the upper groove 172.

Fig. 7 shows a central cross-section through a clamping mechanism according to the
invention, wherein it can be seen that the front clamp half 10 by means of the lifting

arms 110 is pivoted to an open position when the handle 14 is in its upper position.

Fig. 8 shows a cross-section through the clamping mechanism in a plane where the cam
surface 146 is in contact with the clamping surface 104. As may be seen here, the
clamping surface 104 is advantageously arranged in a separate element 108, like the
eccentric body 145, which are suitably made of such a material that any real
deformation or wear of the eccentric surface 146 or the clamping surface 104 does not
occur. Suitably, the material of the eccentric body 145 and the clamping element 108
comprises a hard-wearing steel, while the surrounding material may comprise of a less
durable material, e.g. aluminium. Further, it is shown that the front clamp half 10 is
suitably provided with lightening holes 107.

Fig. 9 shows a cross-section in a cut running centrally through the clamping mechanism
with a coupling ball D arranged therein. This figure shows also clearly an advantageous
geometry which is achieved with a construction according to the invention, namely a
kind of self-locking interaction between the pertinent parts at the placement of the
handle 14 in its lower position. The reaction force R from the interaction between the
eccentric surface 146 and the clamping surface 104 will then be directed such that it
gives a downwards turning moment M on the handle 14. In other words, first said
moment M has to be overcome by drawing the handle in a certain angle o upwards,
before the handle may be removed from the locking, clamping position. Further, it is
shown, that the clamping mechanism as such is self-supporting about the coupling ball
D, as the three interacting force-absorbing bolts 12, 15, 16 and pertinent suspension

details 17, 19, 103, 113 form a closed unit balancing the pressing forces between them.
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Fig. 10 shows a view in cross-section with the handle in a position where the self-
locking effect by the reaction force between the eccentric surface 146 and the clamping
surface 104 has ceased by the handle being rotated in a certain angle o (suitably 30-60°,

here about 45°) upwards.

Figs. 14 and 15 shows that the bike holder 1 according to the invention can be given a
very compact construction. The bike holder 1 is arranged in such a way that it may be
folded to form a very compact unit, which becomes essentially easier to store and
transport than in its erected position. Partly, the upper frame portion 4 may be folded
inwards and downwards, partly the rear portion 33 of the frame part 3 may be made
more compact by folding the outer portions 130, 131 together, and partly the securing
means 20 may be displaced inwards. Fig. 14 shows the bike holder 1 in its erected

position, while Fig. 15 shows the bike holder in its folded position.

When folding the bike holder 1, one begins e.g. first to fold the wings 330, 331 towards
the centre portion 332 by unscrewing a securing screw (not shown) which locks the
wings in the erected position. Said wings may easily be locked in an outer position and
an inner position, respectively, preferably with a easily operated screw joint. One may
also start to make the bike holder 1 more compact by displacing the tic means 20
inwards towards the centre of the bike holder. The tie means 20, which also carry straps
203, are arranged somewhat curved. At the bottom of each tie means there is a profile
clement (not shown). Suitably, said tie means 20 are made of aluminium, preferably
manufactured through extrusion. The profile element (not shown) at the bottom of the
tie means is inserted into engagement with two fastening elements 201, which are
arranged on both sides of the movable frame parts 20. In their preferred shape, said
fastening elements 201 are entirely identical, whereby several advantages may be
gained. In each such fastening element 201 there is thus corresponding grooves formed,
which receives the profile element in the tie means 20, which has the form of a curved
rail. Suitably, the fastening elements 201 are made of a polymeric material, wherein a
comparatively low friction is obtained, which results in that the tic means 20 may casily
be displaced in relation to the fastening elements 201. To be able to lock the tie means
20 in the desired positions at the fastening elements 201, holes 202 are provided in the
tie means 20 and a resilient pin means (not shown) is mounted in each fastening element
201. Thus, in an unloaded state, the spring-influenced pin protrudes from the fastening
elements 201 at each tie means 20. By providing the tie means 20 with at least two

holes (may be more), the tic means 20 may be locked in different positions at the
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fastening element 201. Thus, the "resilient" pin is influenced such that it loses its
engagement with the hole 202 in the tie means 20, when a compact state of the bike
holder 1 is desired, and the tie means 20 is displaced from its outer position inwards
towards the centre of the bike holder 1, as is shown in Fig. 15. Thereafter, the upper
frame part 4 may be folded forwards by releasing the clamping joint (not shown) at the
bracket 49 which is attached to the end attachment 210 and which carries a pivot
axis/shaft for the upper frame part 4. When the clamping joint is released, the frame part
4 may be lifted a limited distance upwards, so that the lower edge of the frame part
lands above a lower portion 49A of the bracket 49 and thereafter be lowered.

Fig. 11 shows a tie arm 50 according to a preferred embodiment of the invention. The
tie arm 50 comprises a plurality of parts which may be moved between them. A
clamping joint 52 is arranged at one end of the arm 50 for fastening the arm 50 to a
frame part 4 (see Fig. 1). Preferably the clamping joint 52 comprises a locking arm 52A
with an eccentric mechanism (previously known per se), so that a quick and simple
locking may be achieved at a tube 40 included in the frame part 4. The tie arm 50
comprises an inner arm portion 53 and an outer arm portion 54. Between these arm
portions there is a toggle joint mechanism 55, which enables locking of said two arm
portions 53, 54 in different angle positions in relation to each other. At the outer end of
the arm 50 there are clamping jaws 56, intended to be clamped around a bike (not
shown). To admit good flexibility, the inner arm portion 53 is rotatably arranged in
relation to said clamping joint 52 and the outer arm portion 54 rotatably arranged in

relation to the portion with clamping jaws 56.

A lockable knob 57 is arranged at the outermost end of the arm 50. The knob 57 is
threaded in relation to a bar 58 extending inside the outer arm portion 54. The bar 58
connects the arm parts 53, 54 by means of a shaft 58 A running in the transverse
direction through the toggle joint 55. The toggle joint comprises two parts 550, 551,
which are connected with the shaft 58A in such a way that they are displaceable in the
longitudinal direction in relation to each other, when the knob 57 has been unscrewed
along the bar 58. The inner part 550 of the toggle joint is connected to the bolt shaft
58A via a lug 552, which is provided with a slit-shaped groove 553. The slit-shaped
groove 553 enables displacement of the inner part 550 in relation to the outer part 551,
when the bar is pushed out from the outer arm part 54, i.c. in connection with the knob
57 having been unscrewed. Through opposite influence by the knob 57 the parts 550,
551 will instead be pressed towards each other. By means of teeth 554, 555, different

positioning of the toggle joint mechanism may be obtained, i.e. different angle positions
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between the inner 53 and the outer 54 arm parts. By screwing the knob 57 along the
thread on the bar 58, not only a locking of the toggle joint mechanism 55 in the desired
angle position is obtained but also fastening of the clamping jaws 56. The clamping
jaws 56 are pivoted about a transverse axis 560 and are spring-influenced outwards with
a comparatively small spring force, so that it "automatically” aims towards an open
position (facilitates the fastening of a bike) and so that it is easy to press them together
in connection with a disengagement in the toggle joint 55. Thanks to this construction,
the tie arm 50 may thus be bent and positioned in a very flexible way, without any need

to shift the bikes but simply only by altering the arm 50.

The invention is not limited to what is described above but may be varied within the
scope of the appending claims. The man skilled in the art realizes for instance that many
of the support means and guide means described above may be arranged to be both only
one or two or more, depending on the construction aspects at different applications.
Further, the man skilled in the art realizes that many of the shown functions according
to the invention may be fulfilled by an inverted principle, such for instance that instead
of having pins to guide the motion of the locking arm 14, one can instead invert this and
arrange pins at the side walls 17 to guide the corresponding grooves in the locking arms.
Further, the man skilled in the art realizes that the angle motions which have proved to
be possible with a tie arm according to Fig. 11 may be varied depending on need, i.a.
implying that the arm may be constructed to pivot a larger angle region but let the
lockable angle region be the same, or, on the contrary, to reduce the total pivotable
region, etc. In this connection it should be mentioned that the total pivotable region
serve an important purpose in many cases when the tie arm in a flexible manner is to be
moved through several bike frames, i.e. a movement which may require a comparatively
large freedom of movement, while the locking itself often requires an essentially small
angle region to be able to achieve a safe locking of the bikes. The lockable region is
determined by the two opposite parts of the pivotable joint which is arranged with tooth
elements, which thus offers the possibility to fasten the two arm parts in angles in
relation to each other.
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CLAIMS

1. A) coupling device for the connection to a coupling ball or any similar

connection element, comprising a front clamp half (10) and a rear clamp half
(11) with clamping surfaces (100, 110) arranged to be able to be connected to a
coupling ball (D) or any similar connection element, a housing (18) comprising
two side walls (17), at and between which a first (12) element and a second (16)
element which constitute force transmitting and force absorbing elements are
arranged, of which at least one of said force transmitting elements (12) is an
axis/shaft (A), about which at least one of said clamp halves (10, 11) is
pivotably suspended, a handle (14) connected to an attachment mechanism (14,
15, 19) for the attachment and the release, respectively, of the coupling device,
which attachment mechanism (14, 15, 19) comprises an axis/shaft (C) which is
pivotable in relation to the housing, and an adjustment means (13) arranged to
enable adjustment of the attachment force by the clamp halves (10, 11), wherein
said pivotable axis/shaft (C) is arranged parallel to said first axis/shaft A)
through at least one swinging arm (19) with a stationary centre of rotation (B)
arranged through said second force transmitting and force absorbing element
(16),characterized inthat both clamp halves (10, 11) are pivotably
arranged in relation to said housing (18), preferably coaxially about said first
axis/shaft (A), and that said attachment mechanism (14, 15, 19) is arranged,
together with said force transmitting and force absorbing elements (12, 15, 16),
to form a unit, which in itself is uniting and force absorbing, at the attachment of

the coupling unit.

2. A coupling device according to claim 1,characterized in that at least
one of said side walls (17) has an opening (170) with limit surfaces (171, 172)
forming curved guide tracks (D, E), that said attachment mechanism (14, 15, 19)
comprises an end portion (140) fastened to the handle, which end portion has a
guide pin (141) arranged to guide the attachment motion in interaction with said
guide tracks (D, E).

. A coupling device according to claim 1 or2,characterizedin that the

interaction between the eccentric surface (146) and the clamping surface (104) is
arranged in such a way that the reaction force (R) therefrom will be directed so
that it gives a downwards turning moment (M) on the handle (14) in a closed

position.
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4. A coupling device according to claim 1,2 or3,characterizedin that said

attachment mechanism also comprises suspension details arranged at the
housing (18), at least one swinging arm (19) and fastening means (103, 113)
arranged at at least one clamp half.

. A method for the attachment of the coupling device on a coupling ball or any

similar attachment element, which coupling device comprises a front clamp half
(10) and a rear clamp half (11) with clamping surfaces (100, 110) to be attached
to a coupling ball (D) or any similar attachment element, a housing (18)
comprising two side walls (17), at and between which a first (12) element and a
second (16) element are arranged, being force transmitting and force absorbing
elements, of which at least one of said force transmitting elements (12) is an
axis/shaft (A), about which at least one of said clamp halves (10, 11) is
pivotably suspended, a handle (14) connected to an attachment mechanism (14,
15, 19), for the attachment and the release, respectively, of the coupling device,
which attachment mechanism (14, 15, 19) comprises an axis/shaft (C) being
pivotable in relation to the housing, and an adjustment means (13) arranged to
enable adjustment of the attachment force from the clamp halves (10, 11),
wherein said attachment mechanism (14, 15, 19) is provided with an eccentric
body (145) comprising an attachment surface (146) arranged to transmit an
attachment force to the clamp surface (104) at one of said clamp halves (10, 11),
characterizedinthat an essentially involute attachment motion is used
between said surfaces (104, 146).

A method according to claim 3, characterizedin that a direct contact is

used between said surfaces (104, 146) at the application of the attachment force.

A method according to claim 3 or4,characterized in that at least one of
said side walls (17) has an opening (170) with limit surfaces (171, 172) forming
curved guide tracks (D, E), that said attachment mechanism (14, 15, 19) is
provided with an end portion (140) fastened to the handle, which end portion has
a guide pin (141) arranged to guide the attachment motion in interaction with
said guide tracks (D, E).

. A tie arm for load carriers, comprising an inner clamp joint (52) arranged for the

attachment of the tie arm (50) to a frame part (4), an arm part (53, 54) and
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clamping jaws (56) arranged at the outer end of the arm part,characterize
d in that the arm part (53, 54) comprises a toggle joint mechanism (55)

connecting an inner arm part (53) and an outer arm part (54).

A tie arm according to claim 6, characterized in that said inner arm part
(53) is rotatably arranged in relation to said clamp joint (52) and that said outer

clamping jaws (56) are rotatably arranged in relation to said arm part (54).

A tie arm according to claim 6 or 7,characterize d in that said toggle joint
mechanism (55) comprises two parts (550, 551), which are connected with each
other in such a way that they are axially displaceable in relation to each other
and are provided with interacting means (554, 555) arranged to enable locking

of said arm parts (53, 54) in different angle positions in relation to each other.

A tie arm according to claim 8, characterized in that the same mechanism

(57, 58) is used to lock said toggle joint (55) and said clamping jaws (56).

A method for the attachment to load carriers, comprising a tiec arm for load
carriers, which is provided with an inner clamp joint (52) arranged for the
attachment of the tie arm (50) to a frame part (4), an arm part (53, 54) and
clamping jaws (56) arranged at the outer end of the arm part,characterize
d in that the arm part (53, 54) is provided with a toggle joint mechanism (55)

connecting an inner arm part (53) and an outer arm part (54).

A method according to claim 10,characterized in that said inner arm part
(53) is arranged to be rotatable in relation to said clamp joint (52) and that said
outer clamping jaws (56) are arranged to be rotatable in relation to said arm part
(54).

A method according to claim 10 or 11,characterized in that said toggle
joint mechanism (55) is arranged to comprise two parts (550, 551), which are
connected to each other in such a way that they are axially displaceable in
relation to each other and are provided with interacting means (554, 555)
arranged to enable locking of said arm parts (53, 54) in different angle positions

in relation to each other.
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15. A method according to claim 12,characterize d in that the same
mechanism (57, 58) is used to lock said toggle joint (55) and said clamping jaws
(56).
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