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(54) Title: A LOAD CARRIER FOOT AND A LOAD CARRYING ROOF RACK FOR A VEHICLE COMPRISING A LOAD
CARRIER FOOT

(57) Abstract: A load carrier foot (21, 22), and a load carry-
ing roof rack (20) for a vehicle having at least one such load
carrier foot (21, 22). The load carrier foot has a lock arrange-
ment (40) for locking a load carrying bar (23) to the load car-
rier foot comprising a wedge member (43), a tensioning mem-
ber (41 ). The wedge member (43) is adapted to cooperate
with the tensioning member (41 ) so that upon operation of
the tensioning member (41 ). A clamping member is further
arranged in working cooperation with the tensioning member
(41 ). The present invention provides for a load carrying foot
(21, 22) having a lock arrangement (40) which requires little
space inside of the load carrying bar (23) to lock the load car-
rying bar (23) to the load carrying foot (21, 22), it permits the
load carrier foot to be attached to the load carrying bar in a
plurality of positions and it enables the load carrying bar to
be attached to the load carrying foot while at the same time
attach to the vehicle using the same tensioning member.
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A LOAD CARRIER FOOT AND A LOAD CARRYING ROOF RACK FOR A VEHICLE
COMPRISING A LOAD CARRIER FOOT

TECHNICAL FIELD

The present invention relates to a load carrying foot for a vehicle. The load carrying roof
rack has a load carrying bar adapted to extend across the surface of the roof of the
vehicle during use. The present invention also relates to a load carrying roof rack having
at least one load carrying foot. The load carrying foot comprises a lock arrangement to
attach, or fix, the load carrying bar in at least one position using a wedge member and at

least one displaceable locking member.

BACKGROUND

Vehicle roof racks, also known as load carrier roof racks, have recently been subjected to
special attention. While safety and easy handling are still key words, wind resistance and
air turbulence have started to be more and more important. Load carrying bars, or
transverse cross bar provides for wind turbulence when a vehicle is moving.

As a vehicle moves and as the wind passes the load carrying bar turbulent flow of air is
produced; this is especially the case when a load carrier roof rack carries no load. The
turbulent flow of air produces noise and increases the overall wind resistance of the

vehicle, and thereby the fuel consumption.

The patent publication of DE 10012905 (A1) discloses a roof rack with a transverse
member, or cross member, having a streamlined profile (droplet-shaped or oval) to reduce
air resistance and to create a downward-directed aerodynamic force. Turbulence barriers
or flow breakaway edges are fitted to the top and bottom of the cross member to reduce

wind noise.

SUMMARY

There are some drawbacks to the known prior art. The connection between the load
carrier feet and the load carrier bar is not very sophisticated. Generally they tend to be
space consuming, thus requiring a compromise between the ability provide for a low wind
resistance and the ability to safely secure the load carrier foot the load carrier bar. It is an
object of the present invention to at least partly solve this drawback, or to at least provide
for a useful alternative. More specifically is the object met by a load carrier foot for a load

carrying roof rack for a vehicle. The load carrying foot is adapted to be connected with a
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load carrying bar having a longitudinal extension, a height and a width.

A lock arrangement for attaching the load carrying bar to the load carrying foot,
comprising a tensioning member operable to displace a wedge member along the
longitudinal extension of the load carrying bar to a retaining position in which the wedge
member retains the load carrying bar to the load carrying foot in a locked position. A
retaining arrangement to retain the load carrier foot to the vehicle. The tensioning member

is further arranged to operate the retaining arrangement.

The present invention provides for a load carrier foot having a locking arrangement which
consumes little space inside of the load carrier bar, and especially in the height and/or the
witdh direction of the load carrying bar, while at the same time it provides for a good
attachment capabilities to the vehicle which can be tightened simultaneously using the
tensioning member, i.e. only one operation is required to both fix, i.e. lock, the load
carrying bar to the load carrying foot and to fix, i.e. lock, the load carrier foot to the

vehicle.

An advantage is that the lock arrangement can be substantially inserted into the load
carrying bar, this enables the position of the load carrying bra to be adjusted with respect
to a first and a second load carrier foot. The load carrying roof rack can thus be adjusted
to fit different vehicles of different sizes. Optionally, it can enable the load carrying roof

rack to be a flush bar load carrying roof rack.

The retaining arrangement can comprise a clamping member adapted to impart a
clamping force between the first surface of the vehicle and the clamping member upon

operating the tensioning member, to thereby retain the load carrier foot to the vehicle.

According to an aspect, the wedge member can be arranged in working cooperation with
at least one intermediate member, such as a displaceable locking member of the load
carrying foot, to wedge the intermediate member to abut an inner surface of the load
carrying bar, to thereby retain the load carrying bar to the load carrying foot in a locked

position.

The intermediate member or at least one displaceable locking member can be at least

partly displaced along a direction corresponding to the width and/or height of the load
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carrying bar when the load carrying bar is mounted on the vehicle.

According to an aspect, upon the displacement of the wedge member, the wedge member
abut at least one surface arranged on the inner surface of the load carrying bar, to retain
the load carrying bar to the load carrying foot in a locked position. The wedge member
and the load carrying foot can thus be adapted to wedge against at least one interior
surface of the load carrying bar and/or against at least one surface of the load carrying
bar. It has been found advantageous that the wedge member abut against a surface of
the load carrying foot and against an inner surface of the load carrying bar to lock the load

carrying bar to the load carrying foot.

According to an aspect, the displaceable locking member comprises a first portion and a
second portion. The first portion is adapted to be displaced a greater distance than the
second portion, and the wedge member is adapted to be displaced in a direction from the
first portion to the second portion of the displaceable locking member during the
displacement to the locked position. This enables the locking members to extend from the
body of the load carrier foot and thus to extend through an opening at the end of the load
carrier bar. No slit or extra opening is required in the load carrying bar to lock the load
carrier bar to the load carrier foot. The load carrying bar does not need to extend past the
load carrier foot in a protruding manner, which is generally referred to as a “flush” load

carrier foot.

According to an aspect, the wedge member, when being in the retaining position, imparts
a force component along the height of the load carrying bar and/or along the width of the
load carrying bar, so that the wedge member retains the load carrying bar to the load
carrying foot in a locked position. Dependent on how the wedge member is formed and
how the interior surface of the load carrying bar, or if an intermediate member is used,
how the intermediate member is formed, the wedge function can be made to operate
between the upper and lower inner surfaces of the load carrying bar, and/or, the front and
rear inner surface of the load carrying bar. This provides for a flexible solution which can

be adapted to fit a wide variety of different vehicles of different sizes.

According to an aspect, the load carrier foot further comprises a sledge. The clamping
member is operable via the sledge and in working cooperation with the sledge via the

tensioning member so that upon operation of the tensioning member, the sledge and the
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wedge member are displaced with respect to each other. It should be noted that in
practise it is a relative movement between the sledge and the wedge member. While the
sledge is displaced a distance enough for the clamping member to build up a sufficient
clamping force, the wedge member is only required to be pinned, i.e. wedged, between
two surfaces, to provide for the counter force required to tighten the clamping member.
According to an aspect, at least a part of the clamping member is adapted to be
detachably connectable to the sledge. The load carrier foot can be easily mounted to a
vehicle by having a releasable clamping member. It is however within the boundaries of
the invention that the sledge is releaseably connectable to the tensioning member
instead. The clamping member can thus be attached to the load carrier foot at a first
position, and to the sledge, or the clamping member is releaseably attached to the load

carrier foot at a first position and/or to the sledge.

The sledge can comprise an aperture, or slot, through which the tensioning member
extends. Optionally the sledge is slideably arranged to the load carrier foot, the sledge
could however be displaceable by other means. According to an aspect, the load carrier
foot comprises at least one slip surface, and the sledge slips on the at least one slip

surface of the load carrier foot when operating the tensioning member.

The sledge can advantageously slide in a portion of the load carrier foot having

substantially a C-shaped cross section for example.

According to an aspect, the tensioning member is a rotateable tensioning member, such
as a screw. As long as the longitudinal displacement of the sledge is providing the
appropriate clamping force required, it is however possible to have a tensioning member

which is operated by pressing or pulling the tensioning member.

According to an aspect, the wedge member is threadably engaged with the tensioning
member, enabling displacement of the wedge member upon rotation of the tensioning
member along the longitudinal extension of the load carrying bar. The wedge member
thus comprises a threaded aperture which cooperates with a threaded section of the
tensioning member. Using threaded connections permits an appropriate level of torque to

translate to the wedge member via the tensioning member.
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According to an aspect, the load carrier foot comprises a body having a cavity, the cavity
being adapted to receive at least a part of the load carrying bar. The cavity of the body
can cooperate with the load carrying foot, e.g. at least one displaceable locking member

to retain the load carrying bar to the load carrying foot in a locked position.

According to an aspect, the lock arrangement comprises a first and a second displaceable
locking member, and the first and the second displaceable locking members are formed
by one unitary piece of material. They can also be formed integrally with the body of the
load carrier foot or be formed by separate pieces attached thereto. By forming the first
and the second displaceable locking member integrally with the body of the load carrier
foot, the load carrier foot can be form molded in an easy manner. According to an aspect,
the lock arrangement comprises a first and a second displaceable locking member, and

the first and the second displaceable locking members are formed by separate elements.

According to an aspect, the wedge member extends substantially between the first and

second displaceable locking members.

According to an aspect, the at least one displaceable locking member comprises at least
one slip surface. The sledge and the wedge member slips on the at least one slip surface
of the at least one displaceable locking member during the displacement, i.e. when the

tensioning member is operated.

According to an aspect, the slip surface of the displaceable locking member(s) is formed
by a groove. The groove is arranged on the displaceable locking member and generally
serves the purpose of guiding the wedge member to prevent the wedge member form

being misaligned or from being pinched.

According to an aspect the clamping member is formed by a strap element, or by a rigid
bracket member. A part of the strap element or the rigid bracket can be detachably

connected to the sledge.

According to an aspect, the tensioning member is a rotateable tensioning member, such

as a screw.
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According to an aspect, the load carrier foot comprises a body, and wherein the at least
one displaceable locking member is formed integrally with the body. In an embodiment, at
least two displaceable locking members are formed integrally with the body. This provides
a load carrier foot with very few parts, reduces the amount of time required to assemble

the load carrier foot.

According to an aspect, the displaceable locking member is a deformable locking
member. The deformable locking member can deform to thereafter return to its original

form after deformation.

According to an aspect, the deformable locking member comprises a first portion and a
second portion, the first portion is adapted to deform to a greater extent than the second
portion. The wedge member is further adapted to be displaced in a direction from the first
portion to the second portion of the deformable locking member during the deformation to

the locked position.

According to an aspect, the present invention also relates to a load carrying roof rack for a
vehicle comprising a first and a second load carrier foot according to claim 1,or in any one
of the preceding claims, or as described in any of the embodiments herein, and a load

carrying bar.

According to an aspect, the at least one of the first and second load carrier foot is adapted
to retain the load carrying bar at a plurality of different positions with respect to the load
carrier foot, thereby enabling the distance between the first and the second load carrying

foot to be adjusted to fit a variety of vehicle of different sizes.

According to an aspect, the load carrying roof rack comprises means for biasing the load
carrying bar towards a steady state position with respect to the first and second load

carrying foot.

According to an aspect, the load carrying bar comprises a front inner surface and a rear
inner surface, and the at least one displaceable locking member is adapted to be
displaced against at least one of the front inner surface or the rear inner surface of the

load carrying bar.
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According to an aspect, the load carrying bar comprises an upper inner surface and a
lower inner surface, and the wedge member is adapted to impart a force component

towards the upper inner surface and the lower inner surface of the load carrying bar.

According to an aspect, the lock arrangement comprises a first and a second displaceable
locking member. The first displaceable locking member is adapted to be displaced against
the rear inner surface, and in that the second displaceable locking member is adapted to

be displaced against the front inner surface of the load carrying bar.

BRIEF DESCRIPTION OF FIGURES

Embodiments of the present invention will be described in greater detail and with
reference to the accompanying figures in which;

figure 1 shows a schematic figure of parts of a vehicle having a load carrying roof rack
attached comprising a first and a second load carrier foot according to an embodiment of
the present invention and a load carrying bar extending there between;

figure 2 show a load carrier foot according to an embodiment of the present invention
without the load carrying bar and with the mechanism exposed, and parts of a rail of a
vehicle;

figure 3 show the load carrier foot from figure 2 with the load carrying bar and with the
mechanism exposed, and parts of a rail of a vehicle;

figure 4 shows a cross section of the load carrying bar from figure 3;

figure 5 show the load carrier foot from figure 2 and 3 as seen from the side;

figure 6 show a cross section along C-C from figure 5;

figure 7 show the load carrier foot from figure 2 and 3 as seen from above;

figure 8 show a cross section along D-D from figure 7;

figure 9 shows the load carrier foot from figure 2 as seen from one side and with a view
towards a cavity of the body of the load carrier foot adapted to receive the first end of the
load carrying bar;

figure 10a shows a second embodiment of a load carrier foot with a view form above and
before being mounted to a rail of a vehicle;

figure 10b shows a cross sectional view of the second embodiment of a load carrier foot
along the line D2-D2 and before being mounted to a rail of a vehicle;

figure 11a shows the embodiment of figure 10a with a view form above and after being
mounted to a rail of a vehicle;

figure 11b shows a cross sectional view of the embodiment of figure 10a along line D3-D3
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after being mounted to a rail of a vehicle;
figure 11c shows the embodiment of figure 10a with a view in perspective and after being

mounted to a rail of a vehicle;

DETAILED DESCRIPTION

The present invention will be described in greater detail with reference to the following
embodiment(s). Figure 1 shows parts of a vehicle 10 having a roof 11. A load carrying
roof rack 20 with a first and a second load carrier foot 21, 22 is arranged to the roof 11. A
load carrying bar 23 extends between the first and the second load carrier foot 21, 22. In
the embodiment shown in figure 1, the distance, indicated by the reference D in figure 1,
between the first and the second load carrier foot 21, 22 can be changed to adjust the
load carrying roof rack 20 to vehicles of different sizes. The present invention can be
applied to different types of load carrying roof racks, but it is advantageous to be applied
to flush load carrying roof racks. A flush load carrying roof rack is generally defined by that
the ends of the crossbar do not extend beyond the legs of the roof; instead each end of
the crossbar is flush with the respective leg of the roof rack supporting the load carrying
bar at that end. Such roof racks are referred to in this specification as "flush bar" roof
racks, or flush load carrying roof racks. The length of the load carrying bar of a flush load
carrying roof rack is less than the width of the vehicle to which the roof rack is to be

attached.

For the purpose of orientation, the load carrying bar 23 has a length LI which extends
across the roof 11 of the vehicle 10, a height HI and a width WI. The width WI of the load
carrying bar 23 extends in the longitudinal direction of the vehicle 10. A Z axis
corresponds to the height Hv of the vehicle 10 and the height HI of the load carrying bar
23; a X axis corresponds to the width Wv of the vehicle 10 and the length LI of the load
carrying bar 23; a Y axis corresponds to the length Lv of the vehicle 10 and the width WI
of the load carrying bar 23.

Figure 2 shows the first load carrying foot 21 in greater detail; hereafter only referred to as
the load carrying foot 21. The load carrying foot 21 comprises a body 24 having a support
surface 25 adapted to abut against a first surface of the vehicle 10. The first surface of the
vehicle 10 can be a surface of the roof 11 of the vehicle 10 or optionally a surface as

shown in figure 2, such as a rail, flush rail or similar. The support surface 25 is adapted to

cooperate with a retaining arrangement 30, to retain and secure the load carrying foot 21
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to the vehicle 10. The retaining arrangement 30 can be of different types such as
clamping type e.g. strapping around type or bracket type, fix point type, or any other
retaining mechanism. Herein, a retaining arrangement of a strapping around type, or strap

type, is described.

The load carrying bar 23 of the load carrier foot 21 is adapted to be locked to the load
carrier foot 21 at a plurality of different positions using a lock arrangement 40, thus
enabling the distance D between the first and the second load carrier foot 21, 22 to be
changed. The lock arrangement 40 can however also be used to lock the load carrier bar

23 at a single position only if desired.

The lock arrangement 40 comprises a tensioning member 41 by which the lock
arrangement 40 can be operated. In the embodiment shown in figure 2, the tensioning

member is a rotateable member, in this case a screw 42.

The tensioning member 41 is in working cooperation with a wedge member 43. When the
tensioning member 41 is operated, the wedge member 43 is displaced between at least a
first and a second position. In cases of a screw 42; when the screw 42 is rotated, the
wedge member 43 is displaced between the first and the second positions as will be

described in greater detail below.

The tensioning member 41, i.e. the screw 42, is positioned so that after assembly with the
load carrying bar 23, the screw 42 is arranged in the longitudinal direction of the load
carrying bar 23, i.e. along the X axis and the length LI of the load carrying bar 23. This
enables the screw 42 upon rotation to displace the wedge member 43 in a direction along

the length LI of the load carrying bar 23.

The wedge member 43 is further arranged in working cooperation with at least one
displaceable locking member 44, which forms an intermediate member to the inner
surface of the load carrying bar 23. The displaceable locking member 44 is adapted to
cooperate with a surface of the load carrying bar 23, and more specifically with an inner
surface of the load carrying bar 23. When the locking member 44 properly engages the
surface of the load carrying bar 23, the load carrying bar 23 is secured to the load carrier
foot 23 and prevented from being displaced. The means of engagement between the

displaceable locking member 44 and the surface of the load carrying bar 23 can be
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friction. It is also possible that the locking member 44 cooperates with a flange or a
corrugated surface to improve the friction and the locking capabilities of the displaceable

locking member 44.

The wedge member 43 comprises at least one slip surface 43s, which is adapted to slip
on the cooperating displaceable locking member 44 upon displacement of the wedge
member 43. In the shown embodiment the slip surface 43s is positioned directly adjacent
the displaceable locking member 44, it is however possible that an intermediate material
layer or intermediate member is present. The wedge member 43 has a substantially
elongated flat form. The elongated extension of the wedge member 43 extends along the
Y axis, i.e. the width WI of the load carrying bar 23 after assembly. The flat form of the
wedge member 43 is advantageous due to the restricted height HI of the load carrying bar
23. In the shown embodiment of figures 2-9, the wedge member 43 comprises two slip
surfaces 43s arranged at a first and a second end of the wedge member 43. Substantially
at the centre of the wedge member 43 and between the two slip surfaces 43s, is a
threaded aperture in which the tensioning member 41, in this case the screw 42, is
threaded.

It is however possible, as will be described further below, that the slip surfaces of the

wedge member 43 are arranged on other parts or sections on the wedge member 43.

The at least one displaceable locking member is at least partly displaced along a direction
corresponding to the width WI of the load carrying bar 23 as indicated by the arrows A in
figure 2. This enables the load carrying bar 23 to be manufactured with a very small

height HI, which in turn reduces the wind resistance when driving the vehicle 10.

The load carrier foot 21 can be arranged with at least one displaceable locking member,
optionally at least two displaceable locking members. In the embodiment shown figure 2-
9, the wedge member 43 extends between a first and a second displaceable locking
member 44, 45. When the wedge member 43 is displaced, both the displaceable locking
members 44, 45 are displaced to respectively abut an inner surface of the load carrying
bar 23.

Figure 3 shows the load carrier foot 21 after assembly with the load carrying bar 23. For

the sake of clarity, parts of the mechanisms are shown. The load carrying bar 23 can be
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manufactured from extruded aluminum or other suitable material. Using a load carrier
foot, according to the present invention, the load carrying bar does not need specific
openings or cavities or the like to be attached to the load carrier foot. Instead, the load
carrying bar 23, can be manufactured simply by cutting off a load carrying bar from a
master piece, e.g. during extrusion or afterwards when an extruded piece is cut into
appropriate lengths. This simplifies and reduces the costs of the production of the load

carrying bars.

The load carrying bar 23 can have a variety of different cross sections. Figure 4 shows a
cross section of the load carrying bar 23. As is noticed, the cross section is drop formed to
provide for a wing like profile to the load carrying bar 23 to reduce the wind resistance.
The load carrying bar 23 has an outer surface 26, and an inner surface 27. The height Hl
and the width WI of the load carrying bar 23 is illustrated with arrows. The inner surface
27 of the load carrying bar 23 has a front inner surface 28 and a rear inner surface 29, the
inner surface further has an upper inner surface 27u, and a lower inner surface 271, the
lower inner surface is intended to be closer to the vehicle roof than the upper inner
surface 27c after being mounted as intended to a vehicle. The front inner surface 28 is
intended to be positioned towards the main direction of travel and thus towards the front
of the vehicle 10 during use, i.e. after load carrying roof rack 20 has been assembled with
the vehicle 10. The rear inner surface 29 is intended to be positioned towards the rear of
the vehicle 10 during use, i.e. after load carrying roof rack 10 has been assembled with
the vehicle 10.

Figure 5 shows the load carrier foot 21 from the side and the figure 6 shows a cross
section of the load carrier foot 21 along a section C-C. The load carrying bar 23 has a first
and a second end 23a, 23b, as shown in figure 1, which each has a rim 23r (of which only
one is shown in figure 6). The rim 23r of the first end 23a of the load carrying bar 23 is
shown in figures 5-8 and as there is no slits or cut outs at the first end 23a, the rim 23r
defines a single plane P, indicated by the dashed lines in figures 6 and 8. The lock
arrangement 40 extends through the single plane P and thus intersects with the single
plane P, independently of the position of the load carrying bar 23. The lock arrangement
40 thus extends into the interior void of the load carrying bar 23 from the first end 23a of

the load carrying bar 23 as is seen in figures 6-8.

Turning to figure 6, when the wedge member 43 is displaced, both the displaceable
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locking members 44, 45 are displaced to respectively abut an inner surface of the load
carrying bar 23, in this case the front inner surface 28 and the rear inner surface 29. It
should be noted however that the cross section of the load carrying bar 23 could be
partitioned by one or more inner walls, e.g. to provide for rigidity to the load carrying bar
23. In such cases, it is possible that at least one of the displaceable locking members 44,
45 abuts a partition wall of the load carrying bar 23, which is also considered to be an

inner wall of the load carrying bar 23.

The first and the second displaceable locking members 44, 45 can be a first and a second
deformable locking member 44, 45 as shown in figures 2-9. The term deformable is to be
interpreted as elastically deformable. The deformable locking members 44, 45 are
adapted to be deformed when the wedge member 43 is displaced, so as to abut the front
and rear inner surfaces 28, 29 of the load carrying bar 23. Each of the deformable locking
members 44, 45 is formed by an elongated body 50, 51 having a first and a second end
50a, 50b, 51a, 51b. The first ends 50a, 51a of the first and the second deformable locking
members 44, 45 are integrated with the body 24 of the load carrier foot 21. As the wedge
member 43 is displaced towards the first end 23a of the load carrying bar 23, the second
ends 50b, 51b are displaced to abut the inner surface 27 of the load carrying bar 23, while
the first ends 50a, 51a are not displaced to any significant degree. Should the wedge
member 43 be displaced in the opposite direction, i.e. towards the second end 23b of the
load carrying bar 23, using the tensioning member 41, the first and the second deformable
locking members 44, 45 would disengage the front and rear inner surfaces 28, 29 of the
load carrying bar 23 and return to their original position. The deformation of the first and
second deformable locking members 44, 45 are thus dependent upon the elasticity of the
material from which the first and the second deformable locking members 44, 45 are
manufactured from. A suitable material could be one or more thermoplastic materials,
carbon fiber reinforced material such as reinforced thermoplastic material, fiberglass or

the like. Metals are also possible, such as spring steel, alumina or the like.

As is shown in figures 6, the wedge member 43 substantially extends between the first
and the second deformable locking members 44, 45 and slips on a first and a second slip
surface 60, 61, arranged on the first and the second deformable locking members 44, 45
respectively, during displacement. The wedge member 43 thus extends between the first
and the second slip surfaces 60, 61, arranged on the first and the second deformable

locking members 44, 45.
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The deformable locking members 44, 45 each comprise a first portion and a second
portion 44a, 44b, 45a, 45b. The first portion 44a, 45a is being adapted to be displaced, or
deformed, a greater distance than the second portion 44b, 45b of the deformable locking
members 44, 45. The wedge member 43 is adapted to be displaced in a direction from the
first portion 44b, 45b to the second portion 44a, 45a of the deformable locking members
44, 45 during the deformation towards a locked position, and in the opposite direction
towards an unlocked position. When reaching the locked position, the wedge member 43
is physically restricted from further movement by the first and the second deformable
locking members 44, 45 and their interaction with the front and the rear inner surfaces 28,

29 of the load carrying bar 23.

The first and the second deformable locking members 44, 45 can be manufactured in a
unitary piece of material with each other and with the body 24 of the load carrier foot 21,
or, they can be attached as separate pieces of material to the body 24 of the load carrier
foot 21.

The tensioning member 41 is in the shown embodiment in figures 2-9 cooperating with a
sledge 70. The sledge 70 is displaceably arranged with respect to the first and the second
deformable members 44, 45 and with respect to the wedge member 43. As is noticed, the
sledge 70 is arranged to slip on the slip surfaces 60, 61 which extend along the first and
the second deformable locking members 44, 45, and thus interact with the wedge
member 43 during operation of the tensioning member 41. The sledge 70 and the wedge
member 43 are aligned in the same plane P2 (shown in figure 9 in greater detail), in this
embodiment, the plane P2 is defined by the first and the second grooves 62, 63 of the first
and the second deformable locking members 44, 45 and which extends substantially

parallel with the length LI of the load carrying bar 23 after assembly therewith.

The tensioning member 41 extends between the wedge member 43 and the sledge 70
and is adapted to be in working cooperation with the wedge member 43 and the sledge
70. In the shown embodiment, the tensioning member 41 is in the form of a screw 42
having threads. The screw 42 is threadably engaged with the wedge member 43 while
being connected with the sledge 70 with a swivel connection, in this case inserted through
an aperture 71 on the sledge 70, providing a swivel connection together with a head of the

screw 42.
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As seen in figure 9, the first and the second slip surfaces 60, 61 are arranged in a first and
a second groove 62, 63 in the first and the second deformable locking members 44, 45
respectively. The first and the second groove 62, 63 provides the function of guiding the
wedge member 43 during displacement, thus reducing the risk that the wedge member 43
is misaligned, and are in the shown embodiment formed in the first and the second
deformable locking members 44, 45 respectively. However instead of grooves, guiding

pins, or guiding walls, are possible.

The body 24 of the load carrying foot 21 is adapted to at least partly enclose parts of the
load carrying bar 23 after assembly, as can be seen in figure 3, 5, and 7 for example.
More specifically, the body 24 of the load carrying foot 21 comprises a cavity 80, more
clearly shown in figure 9, into which the first end 23a of the load carrying bar 23 can be
inserted. In the shown embodiment, the first and the second deformable locking members
44, 45 forms deformable slot portions 81 together with the cavity 80 of the body 24 of the
load carrier foot 21, adapted to fix the load carrying bar 23 to the load carrying foot 21.
The cavity 80, alone or together with parts of the lock arrangement 40, provides a guiding
function, or a guiding arrangement, to the load carrying bar 23. Such guiding function is
advantageous when the distance between the first and the second load carrier foot 21, 22

is adjusted.

During assembly, the load carrying bar 23 is inserted into the cavity 80 of the load
carrying foot 21 by an end user or in a factory environment during manufacturing of the
load carrying roof rack 20. The load carrying roof rack 20 is thereafter positioned across
the roof 11 of the vehicle 10 and the support surface 25 of the body 24 of the load carrier
foot 21 is positioned to rest at the appropriate surface of the vehicle 10, for example on a

rail of the vehicle 10 as shown in figure 2 for example.

As further seen in figures 2 and 8, a clamping member 90, in this case a strap element
90a having a first and a second end 91, 92 is used in the shown embodiment to attach the
load carrier foot 21 to the vehicle 10. The first end 91 of the strap element 90a is attached
to the body 24 of the load carrier foot 21 and the second end 92 is detachably arranged to
the sledge 70 of the load carrier foot 21. The load carrier foot 21 is attached to the vehicle
10 by wrapping the strap element 90a around the rail of the vehicle 10 and thereafter

attach the second end 92 of the strap element 90a to the sledge 70 of the load carrier foot
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21, as shown in figure 3. The strap element 90a is flexible in the sense that it permits to
be wrapped or folded around another element. It can be resilient or not resilient. It is

preferably steel wire reinforced to permit very high loads.

The clamping member 90, in this case the strap element 90a, can be attached to the load
carrier foot 21 at a plurality of predefined positions 101, 102, 103, 104. The predefined
positions are formed by apertures in the clamping member 90. This permits the clamping
member 90 to be primarily adjusted to a suitable length, permitting it to be wrapped
around a rail, as shown in figure 11a. When the length of the clamping member 90 has
been adjusted, the clamping member can be attached to the sledge, which can be

tightened to attach the load carrier foot to the vehicle as described herein.

The load carrier foot 21 is mounted to e.g. a rail by resting the support surface 25 of the
load carrier foot 21 on the selected surface of the vehicle, e.g. the rail, and the length is
adjusted by telescoping the load carrier foot 21, and the second load carrier foot 22, to an
appropriate length to fit the selected vehicle. A biasing member 96, in the embodiment
shown in figure 10a a spring 97, automatically adjusts the load carrying bar to a steady

state position substantially between the first and the second load carrier foot 21, 22.

As the tensioning member 41, i.e. the screw 42, is rotated, the sledge 70 is displaced
towards the wedge member 43 to tighten the strap element 90a as indicated by the arrow
A2 in figure 2, at some point the strap element 90a is unable to be further tightened. The
sledge 70 is restraining the screw 42 at the swivel connection, and the wedge member 43
has been displaced from the first position, shown in figure 2, to a second position, in
which the first and the second deformable locking members 44, 45 abuts the front and
rear inner surfaces 28, 29 of the load carrying bar 23. During the displacement of the
wedge member 43, the first and the second deformable locking members 44, 45 are
deformed so that the distance between the second ends 50b, 51b of the first and the
second deformable locking members 44, 45 are increased. As the distance between the
second ends 50b, 51b of the first and the second deformable locking members increase,
the second ends 50b, 51b will eventually abut the front and rear inner surfaces 28, 29 of

the load carrying bar 23 and thus fix the load carrying bar 23 to the load carrying foot 21.

The first and the second deformable locking members 44, 45 are thus simultaneously

deformed when screw 42 is rotated, either to fix the load carrying bar 23 to the body 24 of
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the load carrying foot 21, or to disengage the first and the second deformable locking

members 44, 45 from the inner surface 27 of the load carrying bar 23.

Instead of a strap element 90a to secure the load carrying foot 21 to the roof 11 of the
vehicle 10, a clamping bracket can be used. Clamping brackets usually cooperates with a
support surface of the load carrier foot and imparts a clamping force between parts of the

clamping bracket and the support surface to secure the load carrier foot.

As an alternative to a strap element or a clamping bracket, the load carrier foot can be
attached to the vehicle 10 using a fix point, e.g. a screw. The tensioning member 41, and
the screw 42, can in that case be connected with a swivel connection to the body 24 of

the load carrier foot 21.

In an embodiment, the body 24 of the load carrier foot 21 is not provided with a cavity into
which the first end 23a of the load carrying bar 23 can be inserted. Instead, the first end
23a of the load carrying bar 23 can be arranged to rest on a load carrying bar support
surface during use. However, the first end 23a of the load carrying bar 23 is still enclosing

parts of, or all of, the lock arrangement 40.

The second load carrying foot 22 of the load carrying roof rack 20 can be of the same type
as the first load carrying foot 21 or optionally be of conventional type. Individual

modifications between the first and the second load carrier foot 21, 22 are also possible.

Figure 10a shows a second embodiment of a load carrier foot 21. The same reference
numerals used with respect to figures 1-9 are used for the same features. A part of the
load carrying bar is illustrated transparent to show features of the load carrier foot 21
more clearly. Figure 10b is a cross sectional view of figure 10a along the line D2-D2. With
reference to figures 10a-10b, the load carrier foot 21 comprises a body 24 having a
support surface 25 adapted to abut against a first surface of the vehicle 10. The first
surface of the vehicle 10 can be a surface of the roof 11 of the vehicle 10 or optionally a
surface as shown in figure 2, such as a rail, flush rail or similar. The support surface 25 is
adapted to cooperate with a retaining arrangement 30, to retain and secure the load
carrying foot 21 to the vehicle 10 (shown in figure 1). In the shown embodiment, a
clamping member 90 in the form of a strap element 90a is used to retain the load carrier
foot 21 to the vehicle 10.
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The load carrier foot 21 enables a load carrying bar 23 to be locked to the load carrier foot
21 at a plurality of different positions using a lock arrangement 40, thus enabling a
distance D (indicated in figure 1) between the first and the second load carrier foot 21, 22
to be changed, i.e. varied. The lock arrangement 40 can however also be used to lock the
load carrier bar 23 at a single position only if desired. The lock arrangement 40 comprises
a tensioning member 41 by which the lock arrangement 40 can be operated. In the
embodiment shown in figures 10a-10b, the tensioning member is a rotateable member, in

this case a screw 42.

The tensioning member 41 is in working cooperation with a wedge member 43. When the
tensioning member 41 is operated, the wedge member 43 is displaced between at least a
first and a second position. In cases of a screw 42; when the screw 42 is rotated, the
wedge member 43 is displaced between the first and the second positions as will be
described in greater detail below. The wedge member is in the shown embodiment
formed by a bar 43b comprising a threaded aperture through which the tensioning
member 41, in this case the screw 42, extends in a cooperative manner. The tensioning
member 41, i.e. the screw 42, is positioned so that after assembly with the load carrying
bar 23, the screw 42 is arranged in the longitudinal direction of the load carrying bar 23,
i.e. along the X axis (shown in figure 1) of the load carrying bar 23. This enables the
screw 42 upon rotation to displace the wedge member 43 in a direction parallel with the
load carrying bar 23 to interact with the load carrying bar 23 in an engaging manner to

lock the load carrier foot 21 to the load carrier bar 23.

The tensioning member 41 is in the shown embodiment in figures 10 also cooperating
with a sledge 70. The sledge 70 is displaceably arranged with respect to the wedge
member 43 and the load carrier foot 21. As is noticed, the sledge 70 is arranged to slip on
the slip surfaces which extend in the direction of the longitudinal extension LI of the load
carrying bar 23. The sledge 70 and the wedge member 43 are substantially aligned in the
same plane. The tensioning member 41 extends between the wedge member 43 and the
sledge 70 and is adapted to be in working cooperation with the wedge member 43 and the
sledge 70. In the shown embodiment, the tensioning member 41 is in the form of a screw
42 having threads. The screw 42 is threadably engaged with the wedge member 43 while
being connected with the sledge 70 with a swivel connection, in this case inserted through

an aperture 71 on the sledge 70, providing a swivel connection together with a head of the
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screw 42. The sledge 70 is further adapted to be connected to the clamping member 90,
in this case the strap element 90a to attach the load carrier foot 21 to a vehicle, e.g. to the

rail of the vehicle.

The wedge member 43 engages, directly or indirectly, the upper and lower inner sides
27u, 27i of the load carrying bar 23 as is indicated by the arrows in figure 10b
representing force components F imparted by the displacement of the wedge member 43.
The force components F are thus imparted in the direction of the Z axis and the height HI
of the load carrying bar 23. As is seen in figure 10b the load carrier foot 21 comprises a
wedge portion 144 adapted to interact with the wedge member 43. The load carrier foot
21 thus form an intermediate member between the wedge member 43 and the inner
surface of the load carrying bar. The wedge portion 144 continuously reduces the
available height inside of the load carrier bar 23 pinning the wedge member 43 as the
tensioning member 41 displaces the wedge member 43 in a direction towards the sledge
70.

As the tensioning member 41 rotates, the sledge 70 is displaced in a direction towards the
second load carrier foot 22 (seen in figure 1) along the length LI of the load carrying bar
23. The clamping member 90, in this case the strap element 903, is thus tightened and

provides a firm grip about the rail.

Figures 11a-11¢ show the load carrier foot 21 of figure 10a after the tensioning member
41 has been tightened. The wedge member 43 is now in a retaining position, i.e. a
position in which the wedge member 43 retain, i.e. fix, the load carrying bar 23 to the load
carrying foot 21. The load carrying bar is thus locked from displacement, i.e. in a locked
position. The load carrying bar 23 is partly transparent to better show features of the load
carrier foot 21. Figure 11b shows a cross sectional view of figure 11a along the line D3-
D3. Figure 11¢ is a view of the load carrier foot 21 in perspective. As is noted, the load
carrier foot 21 is illustrated without a cover, or housing, to better visualise the interior of
the load carrier foot 21. Figure 11a further shows that the distance between the wedge
member 43 and the sledge 70 has been reduced as compared with figure10a. The sledge
70 has been displaced to tighten the clamping member 90, in this case the strap element
90a which is wrapped about a rail R of a vehicle. The clamping member 90, in this case
the strap element 9043, is releaseably connected to the sledge 70 via two apertures 95 in

the clamp member 90 which are hooked to the sledge 70 by means of hook like
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protrusions 72.

Turning again to figure 10b, the clamping member 90, in this case the strap element 90a,
can be attached to the load carrier foot 21 at a plurality of predefined positions 101, 102,
103, 104. The predefined positions are formed by apertures in the clamping member 90.
This permits the clamping member 90 to be primarily adjusted to a suitable length,
permitting it to be wrapped around a rail, as shown in figure 11a. When the length of the
clamping member 90 has been adjusted, the clamping member can be attached to the
sledge, which can be tightened to attach the load carrier foot to the vehicle as described

herein.

As is noted, the wedge member 43 is substantially at the same position as in figure 10a
with respect to the end 23r of the load carrying bar 23. The wedge member 43 is
displaced just a short distance, just enough to wedge it towards the upper side 27i of the
interior of the load carrying bar 23. It should be noted that the cross section of the load
carrying bar 23 could be partitioned by one or more inner walls, e.g. to provide for rigidity
to the load carrying bar 23. In such cases, it is possible that the wedge member 43 abuts
a partition wall of the load carrying bar 23, which is also considered to be an inner wall of
the load carrying bar 23, the important thing is that the force components which are
imparted by the wedge member 43 is in this embodiment directed along the height HI

direction of the load carrying bar 23.
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CLAIMS

1.

A load carrier foot (21, 22) for a load carrying roof rack (20) for a vehicle (10), said
load carrier foot (21, 22) being adapted to be connected with a load carrying bar
(23) having a longitudinal extension (LI), a height (HI) and a width (WI), said load
carrier foot (21, 22) comprises a support surface (25) adapted to rest against a first
surface of said vehicle (10), a lock arrangement (40) for locking said load carrying
bar (23) to said load carrier foot (21, 22), said lock arrangement (40) comprising a
tensioning member (42) operable to displace a wedge member (43) at least along
said longitudinal extension (LI) of said load carrying bar (23) to a retaining position
in which said wedge member (43) retains said load carrying bar (23) to said load
carrying foot (21, 22) in a locked position,

a retaining arrangement (30) to retain said load carrier foot (21, 22) to said vehicle
(10),

characterized in that

said tensioning member (42) of said lock arrangement (40) is further arranged to

operate said retaining arrangement (30).

The load carrier foot according to claim 1, wherein upon displacement of said
wedge member (43), said wedge member (43) abuts at least one inner surface
(27, 27u, 27i, 28, 29) of said load carrying bar (23), to retain said load carrying bar
(23) to said load carrying foot (21, 22) in a locked position.

The load carrier foot according to claim 1 or 2, wherein upon displacement of said
wedge member (43), said wedge member (43) abuts an intermediate member,
such as a portion of said load carrier foot (21, 22), to wedge said intermediate
member towards at least one inner surface (27, 271, 27u, 28, 29) of said load
carrying bar (23), to thereby retain said load carrying bar (23) to said load carrying
foot (21, 22) in a locked position.

The load carrier foot according to claim 3, wherein said intermediate member of
said load carrier foot (21, 22) is formed by a displaceable locking member (44, 45),
said displaceable locking member (44, 45) comprises a first portion (44a, 45a) and
a second portion (44b, 45b), said first portion (44a, 45a) being adapted to be
displaced a greater distance than said second portion (44b, 45b), and in that said

wedge member (43) is adapted to be displaced in a direction from said first portion
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(44a, 45a) to said second portion (44b, 45b) of said displaceable locking member

(44, 45) during said displacement towards said retaining position.

The load carrier foot according to any of the preceding claims, wherein said wedge
member (43), when being in said retaining position, imparts a force component
along said height (HI) of said load carrying bar (23) and/or along said width (WI) of
said load carrying bar (23) so that said wedge member (43) retains said load

carrying bar (23) to said load carrying foot (21, 22) in a locked position.

The load carrier foot according to any one of the preceding claims, wherein said
retaining arrangement (30) comprises a clamping member (90), said clamping
member (90) being adapted to impart a clamping force between said first surface
of said vehicle (10) and said clamping member (90) upon operating said
tensioning member (42), to thereby retain said load carrier foot (21, 22) to said
vehicle (10).

The load carrier foot according to claim 6, wherein said clamping member (90) is
operable via a sledge (70), said wedge member (43) being in working cooperation
with said sledge (70) via said tensioning member (41) so that upon operation of
said tensioning member (41), said sledge (70) and said wedge member (43) are

displaced with respect to each other.

The load carrier foot according to claim 7, wherein at least a part of said clamping

member (90) is adapted to be detachably connectable to said sledge (70).

The load carrier foot according to any one of the claims 7-8, wherein said sledge
(70) comprises an aperture or slot through which said tensioning member (41)

extends.

The load carrier foot according to any one of the claims 7-9, wherein said sledge

(70) is slideably arranged to said load carrier foot (21, 22).

The load carrier foot according to any one of the claims 7-10, wherein said load
carrier foot (21, 22) comprises at least one slip surface (61, 62), and in that said

sledge (70) slips on said at least one slip surface (61, 62) of said load carrier foot
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16.
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18.

19.

22

(21, 22) when operating said tensioning member (41).

The load carrier foot according to claim 11, wherein said slip surfaces of said load
carrier foot (21, 22) extends parallel with said longitudinal extension of said load

carrying bar (23).

The load carrier foot according to any one of the claims 7-12, wherein said sledge
(70) slides in a portion of said load carrier foot (21, 22) having substantially a C-

shaped cross section.

The load carrier foot according to any one of the claims 7-13, wherein said sledge
is adapted to be displaced along said longitudinal extension (LI) of said load

carrying bar (23).

The load carrier foot according to any one of the claims 7-14, wherein said
clamping member (90) is attached to said load carrier foot (21, 22) at a first

position, and to said sledge (70).

The load carrier foot according to claim 15, wherein said clamping member (90) is
releaseably attached to said load carrier foot (21, 22) at said first position and/or to
said sledge (70).

The load carrier foot according to any of the preceding claims, wherein said

tensioning member (41) is a rotateable tensioning member, such as a screw (42).

The load carrier foot according to claim 17, wherein said wedge member (43) is
threadably engaged with said tensioning member (41), enabling displacement of
said wedge member (43) upon rotation of said tensioning member (41) along said

longitudinal extension (LI) of said load carrying bar (23).

The load carrier foot according to claim 17 or 18, wherein said retaining
arrangement (30) is operable via a sledge (70), and wherein said rotateable

tensioning member is connected to said sledge (70) via a swivel connection.
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23

The load carrier foot according to any of the preceding claims, wherein said load
carrier foot (21, 22) comprises a body (24) having a cavity (80), said cavity (80)

being adapted to receive at least a part of said load carrying bar (23).

The load carrier foot according to claim 20, wherein said cavity (80) of said body
(80) cooperates with said at least one displaceable locking member (44, 45) to
retain said load carrying bar (23) to said load carrying foot (21, 22) in a locked

position.

A load carrying roof rack (20) for a vehicle (10) comprising a first and a second
load carrier foot (21, 22) according to any of the preceding claims, and a load

carrying bar (23).

The load carrying roof rack (20) according to claim 22, wherein said at least one of
said first and second load carrier foot (21, 22) is adapted to retain said load
carrying bar (23) at a plurality of different positions with respect to said load carrier
foot (21, 22), thereby enabling the distance between said first and said second

load carrying foot (21, 22) to be adjusted to fit vehicles of different sizes.

The load carrying roof rack (20) according to claim 22 or 23, wherein said load
carrying bar (23) comprises an upper inner surface (27u) and a lower inner surface
(271), and in that said wedge member (43) is adapted to impart a force component
towards said upper inner surface (27u) and said lower inner surface (271) of said

load carrying bar (23).
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