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Description
Technical field

[0001] The presentinvention relates to a roof rack foot
for securing a crossbar to aroof of a vehicle. Furthermore,
the invention relates to an arrangement comprising such
a roof rack foot and a cross bar, and to a roof rack com-
prising such an arrangement.

Prior art

[0002] A roof rack comprises a set of bars securable
to the roof of a vehicle. It may be used to carry bulky
items, such as luggage, bicycles, canoes, kayaks, skies,
or various carriers and containers. The roof rack usually
comprises a cross bar, which extends across the roof in
widthwise direction of the vehicle. The cross bar may be
mounted to the vehicle roof via a roof rack foot. There
are different types of roof rack foots. If the vehicle roof
does not provide any kind of fixation means, e.g. a roof
rail, the roof rack foot may be of a clamp-rack type, which
can be clamped between the roof and an opening of a
door. Alternatively, the roof rack foot may be of a raised-
rail or of a flush-rail type, which may be clamped onto a
rail extending in the longitudinal direction of the vehicle.
The raised rail is provided spaced apart from the vehicle
roof, whereas the flush rail extends in close proximity to
the roof and/or is even integrated therein. For fixing the
cross bar to the roof rack foot, the roof rack foot may
comprise an anchoring portion for insertion into a cavity
of the cross bar. Such roof rack foots are known from EP
2 995 502 A1, EP 2 586 661 A1, and DE 10 2014 207
832 A1, for example. Furthermore, US 7,367,481 B2 re-
lates to a vehicle roof rack assembly including a pair of
clamp assembilies that secure a roof rack bar to the rails
of a vehicle.

Summary of the invention

[0003] In a first aspect, the present invention relates
to a roof rack foot for securing a cross bar to a roof of a
vehicle. The vehicle may be a passenger vehicle or a
commercial vehicle. The roof rack foot of the present in-
vention may also be suitable for securing a cross bar to
a loading platform of a vehicle, e.g. to a loading platform
of a pickup truck. The cross bar is a profile element which,
in mounted state, extends across the vehicle in widthwise
direction. The cross bar comprises a bottom wall with a
slot extending in the longitudinal direction thereof. The
longitudinal direction of the cross bar is the main exten-
sion direction thereof. The bottom wall of the cross bar
is the surface, which is located on the underside of the
cross bar when the same is mounted to the vehicle roof
in an intended fashion. The slot may extend along the
entire length of the cross bar or may be provided along
a section of the cross bar only. The cross bar comprises
a cavity for forming an abutment surface on the inner
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side of the bottom wall adjacent the slot in widthwise di-
rection of the cross bar. The inner side of the bottom wall
is oriented towards the center of the cross bar and adjoins
the cavity. Accordingly, the abutment surface of the cross
bar is provided inside the cross bar and may be reached
from the outside via the slot and the cavity. The slot com-
prises a centerline, which may be a symmetry line of the
slot and which may extend in the longitudinal direction
of the cross bar.

[0004] The roof rack foot comprises a supporting sur-
face for supporting the bottom wall of the cross bar there-
upon. The supporting surface may be provided at the
upper surface of the roof rack foot when mounted onto
the vehicle roof in an intended fashion. Furthermore, the
roof rack foot comprises a first and a second clamping
portion for clamping the roof rack foot to the roof of the
vehicle. Preferably, the first and second clamping por-
tions are configured to clamp a roof rail of the vehicle
rooftherebetween. The roof rail may be a flush or a raised
rail, as defined above. Alternatively, the first and second
clamping portions may be configured to clamp the roof
rack foot onto a pod-like element, which may be integrally
formed with the vehicle roof or which may be provided
removably on the vehicle roof.

[0005] In addition, the second clamping portion of the
roof rack foot according to the presentinvention compris-
es an anchor with an anchoring arm. An arm according
to the presentinvention comprises a proximal and a distal
end, the proximal end being provided at an object and
the distal end being provided remote from said object.
Preferably, the anchoring arm is a plate-like anchoring
arm. A plate-like anchoring arm comprises a length, a
width and a thickness extension, wherein the length and
width extensions are significantly larger than the thick-
ness extension, implying a plate-like shape of the an-
choring arm. The thickness of the plate-like anchoring
arm may be constant or exhibit variations which do not
affect the overall plate-like nature thereof. The second
clamping portion, i.e. the anchor, is configured to extend
through the slot into the cavity when the bottom wall of
the cross bar is supported on the supporting surface.
Specifically, the second clamping portion is configured
to lock the cross bar to the supporting surface of the roof
rack foot by an engagement of the anchoring arm with
the abutment surface of the cross bar. A locking of the
cross bar to the supporting surface according to the
present invention implies that the cross bar is fixed to the
roof rack foot in such a manner that the fixation can with-
stand loads applied to it during the intended usage of the
roof rack foot.

[0006] The roof rack foot is configured such that the
anchoring arm stands upright on the abutment surface
when the cross bar is locked to the roof rack foot. There-
fore, when locked to the cross bar, the anchoring arm
does not lie on the abutment surface. In other words, in
the locked state, one of the main extension components
of the anchoring arm at least exhibits an extension com-
ponent in normal direction to the abutment surface. Fur-
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thermore, the roof rack foot according to the present in-
vention is configured such that, in a top view on the abut-
ment surface, the anchoring arm atleast partially extends
away from the centerline of the cross bar at an extension
angle. A top view on the abutment surface may be a view
in normal direction to the abutment surface. Furthermore,
partially extending away may imply that the anchoring
arm comprises at least a section, where the main exten-
sion direction of the arm in said top view comprises a
component perpendicular to the centerline of the cross
bar. However, the anchoring arm may additionally in-
clude one or multiple sections, where it's main extension
in said top is parallel to the centerline. The extension
angle may describe an angle between said main exten-
sion of said anchoring arm in said top view and the cen-
terline of the slot of the crossbar in said locked state. Said
extension angle may vary along the anchoring arm. Fur-
thermore, the anchoring arm is formed integrally with the
anchor.

[0007] The present invention provides a roof rack foot
with high mechanical stability allowing for better results
in crash tests, for example. Due to the upright orientation
of the anchoring arm on the abutment surface, it is very
resistant against bending induced by forces applied to
the anchoring arm via the abutment surface. Further-
more, due to the extension-away of the anchoring arm
form the centerline of the cross bar, the anchoring arm
may be provided overall closer toits turning point, thereby
increasing the anchoring forces applied onto the abut-
ment surface of the cross bar. In addition, due to the
extending-away of the anchoring arm from the centerline
of the cross bar, the lever variation of the anchoring arm
with regard to the point of rotation of the second clamping
may be reduced, thereby decreasing the pressure gra-
dient inside the anchoring arm. All of these effects com-
bined result in a roof rack foot with very large stability,
allowing for high anchoring forces between cross bar and
roof rack foot. As a result, unmasked black wingbar pro-
files may be used, decreasing cost and complexity of the
roof rack foot.

[0008] According to an embodiment, the anchoring
arm comprises a first surface and a second surface. The
first surface may be defined by the thickness and the
second surface may be defined by the main extensions
of the anchoring arm, i.e. the length and width/height of
the anchoring arm. If the anchoring arm is a plate-like
anchoring arm, the first surface may be formed by one
of the front faces/front surfaces/end surfaces of the an-
choring arm, whereas the second surface may be formed
by a plate surface thereof. The roof rack foot may be
configured such that, when the cross bar is locked to the
roof rack foot, the first surface engages with the abutment
surface and, in a top view on the abutment surface, the
second surface at least partially extends away from the
centerline of the cross bar at the extension angle. If a
surface extends away from a line, said surface comprises
at least a section where the the normal vector of said
surface section is not oriented perpendicular to said line.
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In other words, the normal vector of said section of said
surface and said line are oriented at an angle with respect
to each other that is different from 90°. The second sur-
face may comprise at least a section which is oriented
perpendicularto the abutmentsurface orwhich isinclined
at a different angle thereto. Furthermore, the second sur-
face may be a plain surface or a bent surface. Preferably,
the second surface exhibits at least a plain and a bent
section.

[0009] According to an embodiment, the roof rack foot
is configured such that, when the cross bar is locked to
the roof rack foot, in a cross-sectional view of the anchor-
ing arm that is oriented perpendicular to the abutment
surface and parallel to the centerline of the cross bar, the
extension of the anchoring arm along the abutment sur-
face is shorter than the extension of the anchoring arm
perpendicular to the abutment surface. In other words,
in said cross-sectional view, the anchoring arm may be
higher than wide. The extension of the anchoring arm
perpendicular to the abutment surface may relate to the
height of said anchoring armin said cross section, where-
in said height may be defined as the extension perpen-
dicular to the abutment surface.

[0010] According to an embodiment, the surface of the
anchoring arm engaging with the abutment surface of
the cross bar comprises a protrusion. The protrusion may
be formed along the entire surface engaging with the
abutment surface or only at a section thereof. The pro-
trusion may be formed by material of the anchoring arm
or may be a separate part attached to the anchoring arm.
It is also conceivable that multiple protrusions are pro-
vided at the anchoring arm. The protrusion may extend
along the entire thickness of the anchoring arm. The pro-
trusion may be configured to provide a point- and/or line-
like contact with the abutment surface. Preferably, the
protrusion is provided at the distal end of the anchoring
arm. With this embodiment, the anchoring force can be
locally increased for allowing some kind of form-fit be-
tween anchoring arm and cross bar, for example. This
may provide a stronger fixation of the cross bar to the
roof rack foot.

[0011] According to an embodiment, the anchoring
arm of the roof rack foot exhibits, in a top view on the
abutment surface, a bent profile approaching the exten-
sion angle. This allows for a smooth transition of the an-
choring arm to the extension angle, thereby increasing
stability. Preferably, the bent profile is present along at
least half of the extension length of the anchoring arm in
said top view. The extension length may be defined as
the length of the anchoring arm from the proximal to the
distal end in said top view.

[0012] According to an embodiment, the extension an-
gle is between 45° and 90°. With such rather large ex-
tension angles, the above-noted technical effects of re-
duced pressure gradient inside the anchoring arm and
increased anchoring forces are particularly present. Pref-
erably, the extension angle is between 60° and 75° and
may be 70°. This allows for rather large anchoring forces
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while still providing a large enough engagement of the
anchoring arm and the cross bar in longitudinal direction
of the cross bar to also allow for locking of these two parts
via a frictional-fit.

[0013] According to an embodiment, the anchoring
arm is a plate-like anchoring arm and comprises a rec-
tangular cross section. This allows the anchoring arm to
be formed from a conventional metal plate, which is
cross-efficient. The height of the anchoring arm is pref-
erably atleast 1.5 times, more preferably at least 3 times,
even more preferably at least 5 times larger than thick-
ness of the anchoring arm. With these dimensional rela-
tionships of height and thickness of the anchoring arm,
the above-noted technical effects of high stability and
large anchoring forces are particularly well achieved.
[0014] Accordingtoanembodiment, the anchor further
comprises a further anchoring arm integrally formed with
the anchor for engaging with a further abutment surface
on the opposite side of the slot in widthwise direction of
the cross bar. In other words, the roof rack foot is con-
figured to exhibit anchoring arms on both sides of the slot
inwidthwise direction ofthe cross bar. Said two anchoring
arms are preferably, in a top view on the abutment sur-
faces, formed symmetrically with respectto the centerline
of the slot when the cross bar is locked to the roof rack
foot. The two anchoring arms provided on both sides of
the slot allow for a stronger fixation of the cross bar on
the roof rack foot. Furthermore, the stress in the second
clamping portion may be reduced by forming it symmet-
rically or substantially symmetrically with respect to the
centerline of the cross bar.

[0015] According to an embodiment, the anchor may
comprise two plate portions, which are oriented upright
with respect to the abutment surfaces of the cross bar
when the cross bar is locked to the roof rack foot. The
two plate portions are preferably constructed and ar-
ranged such that they, in a top view on the abutment
surfaces, extend adjacent to one another along the cen-
terline of the slot and turn away from each other to form
the upright anchoring arms. The anchoring arms may
eachturnaway fromthe centerline at the extension angle.
This embodiment allows for strong anchoring arms, as
they are formed from the plate portions and not attached
thereto via any kind of fixation means.

[0016] Accordingto an embodiment, in the top view on
the abutment surfaces, the two plate portions exhibit, in
the direction of the centerline, a profile, in which they
extend adjacent to one another, turn away from another,
run parallel to but space apart from one another, and, for
forming the anchoring arms, turn away from another
again. Preferably, these different sections are provided
in the listed order.

[0017] According to an embodiment, the two plate por-
tions extend through the slotand are integrally connected
to each other below the bottom wall of the cross bar.
Preferably, the two plate portions are formed by a single
metal plate. Alternatively, the integral connection can be
provided by welding or glueing of the two plate potions
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to each other. This embodiment allows for a very robust
but cost-efficient roof rack foot.

[0018] According to an embodiment, the roof rack foot
comprises an adjustment mechanism, wherein by oper-
ating the adjustment mechanism, the roof rack foot may
be clamped to the vehicle roof. Preferably, by operating
the adjustment mechanism, a roof rail may be clamped
between the first and second clamping portions. The ad-
justment mechanism may be mechanically and/or elec-
trically and/or hydraulically actuated. The adjustment
mechanism may be actuated manually by a user and/or
electronically via a control system. Preferably, also the
cross bar is locked to the supporting surface of the roof
rack foot by operating the adjustment mechanism. For
example, when the adjustment mechanism is operated,
the first and second clamping portions are initially moved
towards each other for clamping a roof rail therebetween.
Once the roof rail has been clamped between the first
and second clamping portions, by further operating the
adjustment mechanis, the second clamping portion may
be rotated to lock the cross bar to the roof rack foot by
an engagement of the anchoring arm with the abutment
surface of the cross bar. The second clamping portion is
preferably rotated about a point of rotation that is located
below the supporting surface. This is advantageous as
it allows for a large lever, thereby increasing anchoring
forces.

[0019] The first aspect of the present invention further
relates to an arrangement comprising a cross bar and a
roof rack foot according to one of the embodiments de-
scribed above in connection with the first aspect of the
presentinvention. The cross bar comprises a bottom wall
with a slot extending in the longitudinal direction of the
cross bar, and a cavity for forming an abutment surface
on the inner side of the bottom wall adjacent the slot in
widthwise direction of the cross bar. The slot comprises
a centerline. The arrangement can be configured such
that, when the cross bar is locked to the roof rack foot,
the extension of the anchoring arm perpendicular to the
abutment surface is shorter than the extension of the
cavity perpendicular to the abutment surface. According-
ly, there is a free space between the top of the anchoring
arm and the top of the cavity. In other words, the anchor-
ing arm is not locked to the top surface of the cavity, but
only to the bottom wall thereof. This provides an arrange-
ment with low complexity. Furthermore, the first aspect
of the present invention relates to a roof rack comprising
an arrangement according to one of the above-described
embodiments. For the understanding of the individual
features and their advantages, it is referred to the above.

Brief description of drawings

[0020]

Fig. 1 shows an arrangement comprising a roof rack
foot and a cross bar according to an embodiment of
the present invention in a perspective view.
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Fig. 2 is a simplified, schematic cross-sectional view
of the arrangement along line A-A of Fig. 1.

Fig. 3 shows the cross bar of Fig. 1 in a perspective
view.

Fig. 4 is a simplified, schematic cross-sectional view
of the cross bar along line B-B in Fig. 3.

Fig. 5 shows the roof rack foot of Fig. 1 in a perspec-
tive view.

Fig. 6 shows the roof rack foot of Fig. 5 in a top view.

Fig. 7 shows the roof rack foot of Fig. 5 in a bottom
view.

Fig. 8 is a schematic longitudinal sectional view of
the roof rack foot along line E-E in Fig. 6.

Figs. 9 to 12 show components forming the first
clamping portion of the roof rack foot of Fig. 5 in
perspective views.

Fig. 13 shows the second clamping portion of the
roof rack foot of Fig. 5 in a perspective view.

Fig. 14 shows the anchor of the second clamping
portion of Fig. 13 in a perspective view.

Fig. 15is a close-up view of a schematic longitudinal
sectional view along line F-F shown in Fig. 2 for
showing the interaction of second clamping portion
and cross bar.

Fig. 16 shows the sleeve of the second clamping
portion of Fig. 13 in a perspective view.

Fig. 17 shows the sleeve of the second clamping
portion of Fig. 13 in a rear view.

Fig. 18 is a schematic sectional view along line C-C
of Fig. 6 for showing the interaction of the sleeve of
the second clamping portion and the first clamping
portion.

Fig. 19 is a schematic sectional view along line D-D
of Fig. 6 for showing the interaction of the sleeve of
the second clamping portion and the first clamping
portion.

Fig. 20 shows the lid accommodation of the roof rack
foot of Fig. 5 in a perspective view.

Fig. 21 shows the lid of the roof rack foot of Fig. 5 in
a perspective view.

Fig. 22 shows the lid of Fig. 21 in a perspective bot-
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tom view.
Fig. 23 shows the lid of Fig. 21 in a bottom view.

Fig. 24 shows only the lid in a schematic cross-sec-
tional view along line E-E of Fig. 6.

Fig. 25 shows only the lid accommodation in a sche-
matic cross-sectional view along line E-E of Fig. 6.

Fig. 26 shows the combination of lid and lid accom-
modation in a schematic cross-sectional view along
line E-E of Fig. 6.

Fig. 27 shows an arrangement comprising a roof rack
foot and a cross bar according to a further embodi-
ment of the present invention in a perspective view.

Fig. 28 shows the roof rack foot of the arrangement
of Fig. 27 in a perspective view, wherein the lid is
removed.

Fig. 29 shows a schematic sectional view through
the roof rack foot of Fig. 28.

Fig. 30 shows a nut of an adjustment mechanism of
the roof rack foot shown in Figs. 27-29 in a perspec-

tive view.

Fig. 31 shows the nut of Fig. 30 in a sectional view
along line G-G.

Detailed description of embodiments

[0021] Fig. 1 shows an arrangement 100 comprising a
roof rack foot 1 and a cross bar 2 according to an em-
bodiment of the present invention in a perspective view.
The cross bar 2 is illustrated in Fig. 1 in transparent fash-
ion. The roofrack foot 1 comprises a first clamping portion
3 and a second clamping portion 4. The first clamping
portion 3 includes a clamping section 3.1 and a support-
ing section 3.2, these two sections 3.1, 3.2 being angled
with respect to each other in a longitudinal section view
as shown in Fig. 8. The supporting section 3.2 of the first
clamping portion 3 comprises a top surface, which forms
a supporting surface 5 for supporting the cross bar 2
thereupon. The second clamping portion 4 comprises an
anchoring portion 6 for fixing the cross bar 2 on the roof
rack foot 1. Fig. 2 shows a simplified cross-sectional view
of the arrangement 100 along line A-A in Fig. 1. As illus-
trated in Fig. 2, in a mounted state of the arrangement
100, the cross bar 2 rests upon the supporting surface 5
of the supporting section 3.2 of the first clamping portion
3. Furthermore, the anchoring portion 6 of the second
clamping portion 4 is provided inside the cross bar 2 for
pressing the cross bar 2 onto the supporting surface 5
of the supporting section 3.2 of the first clamping portion
3.
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[0022] The arrangement 100 shown in Figs. 1 and 2
can be mounted to a roof rail (not shown) of a vehicle.
Specifically, the arrangement 100 may be mounted to a
roof rail of a raised-rail type. The vehicle may be a pas-
senger car. The vehicle may comprise two roof rails,
which extend substantially parallel to each other in lon-
gitudinal direction of the vehicle, the roof rails being pro-
vided spaced apart from each other at the left and right
peripheral areas of the roof in widthwise direction of the
vehicle. One of said roof rails may be clamped between
the first clamping portion 3 and the second clamping por-
tion 4 of the roof rack foot 1 for fixing the arrangement
100 to the vehicle roof. The arrangement 100 may com-
prise a further, preferably identical, roof rack foot (not
shown) for securing the cross bar 2 of the arrangement
100 to the other opposite roof rail of the vehicle. Thus,
the cross bar 2 may be mounted to the left and right roof
rails of the vehicle with a roof rack foot 1 for extending in
widthwise direction of the vehicle. The vehicle may com-
prise a second arrangement according to the present in-
vention comprising two further roof rack foots for securing
a further cross bar to the roof rails at a position, which is
spaced apart from the first arrangement 100 in longitu-
dinal direction of the vehicle. The two arrangements,
which may be mounted to the roof of the vehicle spaced
apart from each other, may constitute a roof rack. Further
equipment, e.g. a roof basket, a bike carrier and/or a roof
box, may be mounted onto the roof rack, the further
equipment being fixed to both cross bar, for example.
[0023] Fig. 3 shows a perspective view of the cross bar
2 of the arrangement 100 shown in Figs. 1 and 2. Fig. 4
shows a simplified cross-sectional view of the cross bar
of Fig. 3 along line B-B. As illustrated in Figs. 3 and 4,
the cross bar 2 comprises a profile element 7, which is
preferably made from metal, e.g. aluminum, and/or plas-
tics. The profile element 7 may be formed by extrusion.
The cross bar 2 comprises a longitudinal direction L, and
a width direction W,, the longitudinal direction L consti-
tuting the main extension direction of the cross bar 2 and
the width direction W, being situated perpendicular to
the longitudinal direction L . and substantially running par-
allel to the vehicle roof when the cross bar 2 is mounted
thereto in an intended fashion, for example. The profile
element 7 of the cross bar 2 may be formed substantially
hollow, comprising a top wall 7.1, a bottom wall 7.2 and
two side walls 7.3 and 7.4. The top wall 7.1 may form a
groove 8 extending in the longitudinal direction L of the
cross bar 2 for accommodating fixation means (not
shown), e.g. T-pieces, with which the above-noted further
equipment may be mounted onto the cross bar 2. The
groove 8 may be covered by a ceiling element 8.1. The
ceiling element 8.1 may comprise at least two lips, which
extend towards each other in a mounted state of the ceil-
ing element, to allow for a fixation means (not shown) to
be slid along the groove 8 while the groove 8 is covered
by the lips of said ceiling element 8.1.

[0024] The bottom wall 7.2 of the cross bar 2 may com-
prise a slot 10 extending in the longitudinal direction L
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of the cross bar. The slot 10 comprises a centerline cand
forms an opening to connect the outside of the cross bar
2 with the inside thereof. In addition, the cross bar 2 may
comprise two inner walls 7.5 and 7.6 extending inside
the cross bar 2 from the top surface 7.1 to the bottom
surface 7.2. As shown in the cross-sectional view of Fig.
4, the inner walls 7.5 and 7.6 may be arranged sideways
of the slot 10 in widthwise direction W, of the cross bar
2. The inner walls 7.5 and 7.6, the inside of the top wall
7.1, and the inside of the bottom wall 7.2 may form a
cavity 9, which is in connection with the slot 10. Abutment
surfaces 11 and 11.1 may be formed on the inside of the
bottom wall 7.2 adjoining the cavity 9, said abutment sur-
faces 11 and 11.1 being situated adjacent the slot 10 on
both sides in widthwise direction W of the cross bar 2.
[0025] Fig. 5 shows the roof rack foot 1 of the arrange-
ment 100 of Figs. 1 and 2 in a perspective view. As de-
scribed above, the roof rack foot 1 comprises a first
clamping portion 3 and a second clamping portion 4. The
first clamping portion comprises a clamping section 3.1
and a supporting section 3.2, which may be substantially
arranged to each other in a L-form. In the present em-
bodiment, the shortarm of the L is formed by the clamping
section 3.1 and the long arm by the supporting section
3.2. As illustrated in the top and bottom views of the roof
rack foot 1 of Figs. 6 and 7, the supporting section 3.2
comprises a top surface 14 and a bottom surface 15. The
roofrack foot 1 comprises a slot 12 extending in the height
direction Hg between the top surface 14 and the bottom
surface 15 of the supporting section 3.2, the slot 12 fur-
thermore extending in longitudinal direction Lg of the roof
rack foot 1. In the present embodiment, the slot 12 is
provided symmetrically to the roofrack foot 1 in widthwise
direction Wg, thereof. The top surface 14 forms the sup-
porting surface 5 for supporting the bottom wall 7.2 of
the cross bar 2 thereupon. Furthermore, on the top sur-
face 14, guiding elements 13 and 13.1 are provided,
which may be slid into the cavity 9 of the cross bar 2
shown in Fig. 4. The guiding elements 13 and 13.1 are
provided before and behind the slot 12 in longitudinal
direction Ly of the roof rack foot 1. Furthermore, as illus-
trated in Fig. 7, the bottom surface 15 of the supporting
section 3.2 forms locating surfaces 16 and 16.1, which
are provided adjacent the slot 12 of the supporting section
3.2 in widthwise direction Wy of the roof rack foot 1. In
longitudinal direction Lg of the roof rack foot 1, the locat-
ing surfaces 16 and 16.1 are situated at the end portion
of the slot 12, said end portion facing away from the
clamping section 3.1 of the first clamping portion 3.
[0026] Asiillustrated in Figs.9to 12, in the presentem-
bodiment, the first clamping portion 3 is substantially
composed of four main components 17, 19, 22, 27. A
base part 17, which is shown in Fig. 9, is L-shaped and
forms the clamping section 3.1 and the supporting sec-
tion 3.2 with the slot 12. The base part 17 may be inte-
grally formed, e.g. by injection molding. The base part
17 forms the top surface 14 and therefore also the sup-
porting surface 5 as well as the guiding elements 13 and
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13.1 of the first clamping portion 3. As will be described
in the following, the first clamping portion 3 furthermore
comprises a lid accommodation 18, said lid accommo-
dation 18 being formed by said base part 17. The lid
accommodation 18 comprises an opening 18.1 allowing
for an actuation bar 45 of an adjustment mechanism 43
to pass therethrough, the adjustment mechanism 43 be-
ing described in the following.

[0027] The first clamping portion 3 furthermore com-
prises a holding part 19, which is shown in Fig. 11. The
holding part 19 is also substantially formed in a L-shape
and is configured to be mounted to the underside of the
base part 17. In the present embodiment, the holding
part 19 comprises a central inner opening 20, which is
formed in the long leg of the L-form. Planar extensions
21 (only one extension shown in Fig. 11) extend towards
each other inside the opening 20 of the holding part 19.
The bottom sides of said planar extensions 21 form the
locating surfaces 16 and 16.1 discussed above in con-
nection with Fig. 7.

[0028] The first clamping portion 3 furthermore com-
prises a guiding part 22, which is shown in Fig. 10. The
guiding part 22 comprises an upper frame 23 of a sub-
stantially rectangular shape, the frame encircling an
opening 24. Furthermore, the guiding part 22 comprises
two plate-shaped guiding members 25, 25.1, which are
each arranged perpendicular to the upper frame element
23. On the inside towards the opening 24, the guiding
elements 25 and 25.1 each form guiding surfaces 26 (on-
ly one of which is shown in Fig. 10). The guiding part 22
is fixated between the base part 17 shown in Fig. 9 and
the holding part 19 shown in Fig. 11 when both are as-
sembled to each other. When assembled, the slot 12 of
the base part 17, the opening 24 of the guiding part 22
and the opening 20 of the holding part 19 are aligned
with each other to provide an opening extending from the
top surface 14 to the bottom surface 15 of the first clamp-
ing portion 3.

[0029] In addition, the first clamping portion 3 compris-
es a rail part 27, which is shown in Fig. 12. The rail part
27 is mounted to the underside of the holding part 19 to
provide a surface contour and/or material property opti-
mized for engagement with the roof rail of a vehicle. The
rail part 27 may be provided in an exchangeable manner.
[0030] Fig. 13 shows the second clamping portion 4 of
the roof rack foot 1 of the present embodiment in a per-
spective view. The second clamping portion 4 comprises
an anchor 28 and a sleeve 29. In the present embodi-
ment, the anchor 28 is made from a single metal plate,
as shown in Fig. 14. The anchor 28 substantially com-
prises two plate portions 30 and 31, which run parallel to
but spaced apart from another at the bottom and which
run adjacent in close proximity to one another at the top
portion of the anchor 28. The plate portions 30 and 31,
which are spaced apart from another at the bottom por-
tion, are connected to each other at said bottom portion
viaa connectionlink 32. Furthermore, the anchor 28 com-
prises planar protrusions 30.1 and 31.1, which extend
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away from each other and the connection link 32. The
planar protrusions 30.1, 31.1 are provided at the bottom
portion of the anchor 28. The top portion of the anchor
28, where the plate portions 30 and 31 run adjacent in
close proximity to each other, constitutes an anchoring
portion 6 with anchoring arms 30.2 and 31.2, which will
be described in more detail in the following. In addition,
the plate portions 30 and 31 of the anchor 28 each com-
prise bores 33 and 34 for accommodating the actuation
bolt 46 of an adjustment mechanism 43, which will also
be described in the following. The bores 33 and 34 are
situated between the planar protrusions 30.1 and 31.1
and the anchoring portion 6 of the anchor 28.

[0031] The sleeve 29 of the second clamping portion
4 is shown in a perspective and a rear view in Figs. 16
and 17. In the present embodiment, the entire sleeve 29
is made from a single part, preferably by injection mold-
ing. The sleeve 29 comprises a first chamber 35 for ac-
commodating the parallel but spaced apart plate portions
30 and 31 as well as the connection link 31 of the bottom
portion of the anchor 28. In addition, the sleeve 29 com-
prises a second and a third chamber 36 and 37 for ac-
commodating the planar protrusions 30.1 and 31.1 of the
anchor 28. The sleeve 29 is configured to be pushed onto
the bottom portion of the anchor 28 such that it is fixated
thereupon during normal operation of the roof rack foot
1. In addition, the sleeve 29 comprises two tabs 38 and
39, which extend away from each other and are mounted
to the side surfaces of the first chamber 35 of the sleeve
29. The two tabs 38 and 39 are mounted to the top portion
of the sleeve 29 and extend upwards, therefore consti-
tuting the highest reaching portions of the sleeve 29 in
the height direction thereof. The top surfaces of the tabs
38 and 39 each form an orientation face 40 and 41, re-
spectively. In the present embodiment, the orientation
faces 40 and 41 are planar surfaces with a substantially
rectangular shape. Furthermore, the sleeve 29 compris-
es a rail surface 42, which can be seen in Fig. 7, for
example. The rail surface 42 is configured to engage with
arail of the roof of a vehicle. In the present embodiment,
the rail surface 42 is facing away from the tabs 38, 39
and the orientation faces 40, 41.

[0032] As derivable from Figs. 5 to 8, the anchor 28 of
the second clamping portion 4 extends through the slot
12 of the first clamping portion 3 such that the anchoring
portion 6 of the second clamping portion 4 is situated
above the top surface 14 and therefore the supporting
surface 5 of the roof rack foot 1. The sleeve 29 of the
second clamping portion 4, on the other hand, is located
below the bottom surface 15 of the first clamping portion
3, as illustrated in Fig. 7. Furthermore, the roof rack foot
1 is configured such that the second clamping portion 4
is provided movably inside the slot 12 of the first clamping
portion 3. The roof rack foot 1 further comprises an ad-
justment mechanism 43 for moving the second clamping
portion 4 relatively to the first clamping portion 3. As il-
lustrated in Fig. 8, the adjustment mechanism 43 com-
prises an actuation device 44, which is connected to an
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actuation bar 45, the actuation bar 45 being mechanically
connected to an actuation bolt 46. As derivable from Fig.
8, the actuation device 44 is provided in the lid accom-
modation 18, and the actuation bar 45 extends through
the opening 18.1 from the clamping section 3.1 towards
the supporting section 3.2 and the second clamping por-
tion 4. The actuation bold 46 is supported in the bores
33 and 34 and mechanically locked to the anchor 28 of
the second clamping portion 4. As shown in Fig. 8, the
actuation bold 46 engages with the guiding surfaces 26
of the guiding part 22 of the first clamping portion 23,
which is shown in Fig. 10. By actuating the actuation de-
vice 44 of the adjustment mechanism 43, the second
clamping portion 4 is moved via the actuation bolt 46 and
the actuation bar 45 relatively to the the clamping section
3.1 of the first clamping portion 3. This relative movement
of the first clamping portion 3 and the second clamping
portion 4 is guided by the contact of the actuation bolt 46
with the guiding surfaces 26 of the guiding part 22 of the
first clamping portion 3.

[0033] Figs. 18 and 19 show sectional views of the roof
rack foot 1 in an operational state where the first clamping
portion 3 and the second clamping portion 4 are maxi-
mally spaced apart from each other along line C-C (Fig.
18) and line D-D (Fig. 19) of Fig. 6, respectively. Said
operational state is reached by actuating the adjustment
mechanism 43. As derivable from Figs. 18 and 19, in
such an operational state, the orientation faces 40 and
41 of the tabs 38 and 39 of the sleeve 29 of the second
clamping portion 4 abut against the locating surfaces 16
and 16.1 on the bottom surface 15 of the first clamping
portion 3, as also illustrated in Fig. 7. By reasons of this
abutment of the orientation faces 40 and 41 with the lo-
cating surfaces 16 and 16.1, the angular orientation of
the second clamping portion 4 is fixed with respect to the
first clamping portion 3. Specifically, by the aforesaid
abutment, the angular orientation of the anchoring por-
tion 6 of the anchor 28 of the second clamping portion 4
is fixed in its angular orientation with respect to the sup-
porting surface 5 formed by the supporting section 3.1
of the first clamping portion 3. Furthermore, in said op-
erational state, the anchoring portion 6 of the anchor 28
of the second clamping portion 4 is spaced apart from
the supporting surface 5 of the supporting section 3.2 of
the first clamping portion 3. Accordingly, the anchoring
portion 6 of the second clamping portion 4 can be easily
inserted into the cavity 6 of the cross bar 2, as an en-
gagement of said anchoring portion 6 with the abutment
surface 11 of the cross bar is prohibited. By operating
the adjustment mechanism 43, the roof rack foot 1 can
be transferred to a different operational state, in which
the orientation faces 40, 41 of the tabs 38, 39 of the sleeve
29 do not engage with the locating surfaces 16, 16.1 of
the first clamping portion. In said different operational
state, the anchoring portion 6 can be rotated relatively to
the supporting surface 5 of the first clamping portion 3.

[0034] As described above, the anchoring portion 6 of
the anchor 28 of the second clamping portion 4 comprises
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anchoring arms 30.2 and 31.2. In the present embodi-
ment, the anchoringarms 30.2 and 31.2 are plate-shaped
and exhibit a rectangular cross section. As described
above, the anchoring arms 30.2 and 31.2 are formed
from the plate portions 30 and 31 of the anchor 28, there-
fore being integrally formed with the anchor 28. To lock
the cross bar 2 to the supporting surface 5 of the first
clamping portion 3 of the roof rack foot 1, the anchoring
portion 6 of the second clamping portion 4 is inserted into
the cavity 9 of the cross bar 2. During this step, the first
clamping portion 3 and the second clamping portion 4
are maximally spaced apart from each other such that
the orientation faces 40 and 41 engage with the locating
surfaces 16 and 16.1 of the first clamping portion, as
described above. Subsequently, the adjustment mecha-
nism 43 is actuated to move the second clamping portion
4 towards the first clamping portion 3 for clamping a roof
rail (not shown) therebetween. Once the first and second
clamping portions 3, 4 contact the roof rail (not shown),
the adjustment mechanism 43 is further actuated to ef-
fectuate a rotation of the second clamping portion 4, i.e.
the anchoring portion 6, towards the abutment surfaces
11, 11.1 formed inside the cavity 9 of the cross bar 2.
Through this rotation, the anchoring arms 30.2 and 31.2
of the anchoring portion 6 are brought into engagement
with the abutment surfaces 11, 11.2 of the cross bar 2 to
press the cross bar 2 onto the supporting surface 5 of
the roof rack foot 1. This state is shown in Fig. 2 (cross
sectional view along A-A) and in Fig. 15 (close-up longi-
tudinal sectional view along F-F).

[0035] As derivable from Fig. 15, showing a top view
onto the abutment surfaces 11, 11.1 of the cross bar 2,
the plate portions 30, 31 of the anchor 28, in the direction
of the centerline c of the slot 10, extend adjacent to an-
other and symmetrical with respect to the centerline ¢ of
the slot 10 (section a), turn away from each other while
being arranged symmetrical with respect to the centerline
¢ (section b), extend parallel to each other and symmet-
rical with respect to the centerline c (section d), and turn
away from each other while still be arranged symmetrical
with respect to the centerline c for forming the anchoring
arms 30.2 and 31.2 (section e). In the present embodi-
ment, in the above-noted top view onto the abutment
surfaces 11, 11.1 of the cross bar 2, only in section e,
the plate portions 30 and 31, i.e. the anchoringarms 30.2,
31.2, are situated above the abutment surfaces 11 and
11.1 of the cross bar 2. Specifically, in the top view shown
in Fig. 15, in sections a, b and d, the plate portion 30 and
31 are situated above the slot 10 and not over the abut-
ment surfaces 11, 11.1. As indicated in Fig. 15, the an-
choring arm 30.2 and 31.2 are bent to approach an ex-
tension angle a. The transition from the straight section
d to the extension angle o is formed smoothly such that
said bent profile is present over half of the anchoring arm
extension length | in said top view, the extension length
I being the length along a line running from the proximal
to the distal end of the anchoring arm 30.2, 31.2 always
centrally in thickness direction t thereof. In the present
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embodiment, the extension angle o is around 70°.
[0036] In addition, the anchoring arms 30.2 and 31.2
each comprise a first surface 47, 48 for engaging with
the abutment surfaces 11, 11.1 of the cross bar 2. The
first surfaces 47, 48 are defined by the thickness t of the
plate-like anchoring arms 30.2 and 31.2. In the present
embodiment, the first surfaces 47, 48 are the faces of
the anchoring arms 30.2, 31.2 defined by the thickness
t and facing the protrusions 30.1, 31.1. The first surfaces
47, 48 each comprise a protrusion 49, which is situated
at the distal end of the anchoring arm. Furthermore, the
anchoring arms 30.2 and 31.2 each comprise a second
surface 50, 51, which is defined by the main extensions,
i.e. not the thickness extension, of the anchoring arms
30.2 and 31.2.

[0037] When the first surfaces 47, 48 with their protru-
sions 49 of the anchoring arms 30.2, 31.2 engage with
the abutment surfaces 11, 11.2 of the bottom wall 7.2 of
the cross bar 2, the anchoring arms 30.2, 31.2 and their
second surfaces 50, 51 stand upright on the abutment
surfaces 11, 11.1 and extend away from the centerline
c of the cross bar 2 at the extension angle a.. In such a
configuration, also the plate portions 30 and 31 of the
anchor 28 of the second clamping portion 4 are oriented
upright with respect to the abutment surfaces 11, 11.1 of
the cross bar2. Inthe presentembodiment, the anchoring
arms 30.2, 31.2 are configured such that their height h,
namely their extension perpendicular to the abutment
surfaces 11, 11.1 in the state shown in Fig. 15, is at least
five times larger than the thickness t of the plate-like an-
choring arms 30.2 and 31.2.

[0038] Furthermore, as described above in connection
with Fig. 9, the first clamping portion 3 exhibits a lid ac-
commodation 18, which is provided at the clamping sec-
tion 3.1, namely on the side facing away from the second
clamping portion 4. The lid accommodation 18 comprises
a cavity, in which the actuation device 44 of the adjust-
ment mechanism 43 is provided. As derivable from Fig.
20, the actuation device 44 in the present embodiment
is configured as a mechanical interface for a tool. In other
words, the adjustment mechanism 43 is actuated via a
tool, which is brought into engagement with the mechan-
ical interface 44 provided in the cavity of the lid accom-
modation 18. In the present embodiment, the cavity of
the lid accommodation 18 has a substantially rectangular
cross section. The lid accommodation 18 is configured
to accommodate alid 52 for covering the actuation device
44, e.g. the mechanical interface, of the adjustment
mechanism 43. The lid accommodation 18 may addition-
ally comprise a locking mechanism 53, with which a lock-
ing member inserted into the lid 52 can be engaged to
lock the lid 52 in the lid accommodation 18. This may
prohibit unallowed actuation of the adjustment mecha-
nism 43 for demounting and potentially steeling of the
roof rack, for example.

[0039] As derivable from Fig. 21, the lid 52 comprises
a release button 54 provided at the bottom side thereof.
Furthermore, as derivable from Figs. 20 and 25, the lid
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accommodation 18 comprises a recess 55 at its bottom
side for accommodating the release button 54 of the lid
52. The lid accommodation 18 comprises at its upper
side an undercut 56 and at its lower side a lip-like pro-
trusion 57, which is located inwards of the the recess 55
for accommodating the release button 54 of the lid 52.
In the present embodiment, the undercut 56 and the pro-
trusion 57 are provided centrally in widthwise direction
WpR of the first clamping portion 3. Furthermore, as de-
rivable from Figs. 21, 22 and 24, the protective lid 52
comprises a hook 58 at its upper side and a lip-like pro-
trusion 59 atits lower side, the hook 58 and the protrusion
59 being provided centrally in widthwise direction of the
lid 52. For locking the protective lid 52 in the lid accom-
modation 18, the hook 58 of the lid 52 on the upper side
is inserted into the undercut 56 of the lid accommodation
18, and the protrusion 59 on the lower side of the lid 52
is pressed over and behind the protrusion 57 on the lower
side of the lid accommodation 18 to bring the lid 52 into
a locked state, as shown in Fig. 26. The combination of
the undercut 56 and the protrusion 57 of the lid accom-
modation 18 as well as the hook 58 and the protrusion
59 on the lid 52 constitute a locking device 61 for locking
the lid 52 in the lid accommodation 18.

[0040] As derivable from Figs. 22 to 24 and Fig. 26,
the bottom side of the protective lid 52 comprises a swing
arm 60, which is supported at its proximal end p at the
inner side of the lid 52, i.e. the side facing towards the
second clamping portion 4 in a locked state of the lid 52
shown in Fig 26. Besides said connection at its proximal
end p, the swing arm 60 is freely suspended and not
connected to the protective lid 52 at any other part. At
the distal end d of the swing arm 60, the release button
54 is provided. Between the proximal end p and the distal
end d, the protrusion 59 is situated on the underside of
the swing arm 60. The connection of the swing arm 60
tothe remaining lid 52 is configured such that, by pressing
the release button 54 upwards with normal operating
forces, the swing arm 60 is rotated upwards to displace
the protrusion 59 for bringing it out of engagement with
the protrusion 57 of the lid accommodation, thereby al-
lowing a pivoting of the protective lid 52 out of the lid
accommodation 18 for demounting of the same. For
mounting the lid 52 into the lid accommodation 18, the
hook 58 is inserted in the undercut 56, as described
above, before the protrusion 59 at the underside of the
lid 52 is slid over the protrusion 57 at the underside of
the lid accommodation 18, which is accompanied with
an upwards movement of the swing arm 60. In the present
embodiment, the entire protective lid 52, including the
swing arm 60 and the release button 54 are integrally
formed, e.g. by injection molding.

[0041] Fig. 27 shows an arrangement 300 comprising
a roof rack foot 200 and a cross bar 250 according to an
alternative embodiment of the present invention. The
cross bar 250 may exhibit a substantially squared cross
section. In Fig. 27, the cross bar is depicted in a trans-
parentfashion. Furthermore, the cross bar 250 may com-
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prise a slot, a cavity and abutment surfaces correspond-
ing to the cross bar described in connection with the first
embodiment. The roof rack foot 200 is configured to lock
the cross bar 250 to a roof rail of a vehicle, as described
above in connection with the first embodiment. Specifi-
cally, the roof rack foot 200 is configured to lock the cross
bar 250 to a roof rail of a flush-rail type. The roof rack
foot 200 comprises a main body 201 forming the sup-
porting surface 5 for supporting the cross bar 250 there-
upon as well as a first clamping portion 202 and a second
clamping portion 203 for clamping a roof rail (not shown)
therebetween. The first clamping portion 202 is provided
stationary with respect to the main body 201. The second
clamping portion 203 is provided movable relatively to
the first clamping portion 202. Specifically, the second
clamping 203 comprises a slit 207 at its upper portion
through which a protruding portion 208 of the first clamp-
ing portion 202 extends, the slit 207 allowing for a pivot-
ability of the first and second clamping portions 202, 203
with respect to each other. Additionally, the roof rack foot
200 according to this alternative embodiment comprises
an anchor 204 with an anchoring portion 6 for insertion
into the cavity of the cross bar 250, as described above
in connection with the first embodiment.

[0042] The first clamping portion 202 is provided be-
hind the second clamping portion 203 and in front of the
anchor 204. The anchoring portion 6 comprises anchor-
ing arms, which may be formed like the anchoring arms
of the embodiment described in connection with Figs.
1-26, for engaging with the abutment surfaces of the
cross bar 250 to lock the cross bar 250 to the supporting
surface 5 of the roof rack foot 200. The anchor 204 is
provided pivotably with respect to the main body 201 and
therefore the supporting surface 5 about a pivoting sup-
port 205.

[0043] Furthermore, the roof rack foot 200 comprises
an adjustment mechanism 206, which is mechanically
connected to the bottom side of the anchor 204. Specif-
ically, the adjustment mechanism 206 engages with the
anchor 204 below the pivoting support 205, the pivoting
support 205 being located between said engagement of
the adjustment mechanism 206 with the anchor 204 and
the anchoring portion 6. By actuating the adjustment
mechanism 206, the second clamping portion 203 can
be moved towards the first clamping portion 202 to clamp
a roof rail (not shown) therebetween. Once the roof rail
(not shown) is in contact with the first and second clamp-
ing portions 202, 203, by operating the adjustment mech-
anism 206 further, the anchor 204 is rotated about the
pivoting support 205 to bring the anchoring portion 6 into
engagement with the abutment surfaces of a cross bar
250 supported on the supporting surface 5, as described
in connection with the previous embodiment. Further-
more, the anchor 204 of the roof rack foot 200 is biased
via a spring member 209 to a rotational position, in which
the anchoring portion 6 is rotated away from the support-
ing surface 5. This allows for an easy mounting of the
cross bar 250 on the supporting surface 5 of the roof rack
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foot 200 without an engagement of the anchoring portion
6 with the abutment surfaces inside the cavity of the cross
bar 250.

[0044] The adjustment mechanism 206 comprises an
actuation element 210, which is configured as a nut in
the present embodiment. The nut 210 is illustrated in
Figs. 30 and 31. The nut 210 is configured as a rotation-
ally symmetric element comprising a clearance hole 211
extending from a first end face 212 to a second end face
213 along the symmetry axis s of the nut 210. Adjacent
to the first end face 212, the nut exhibits a mechanical
interface 214 for a tool (not shown). In the present em-
bodiment, the mechanical interface is configured as a
hexagonal hole 214 with which a hexagon key (not
shown) can be engaged for rotating the nut210. Adjacent
the opposite second end face 213, the nut 210 exhibits
an internal thread 215 for screwing the nut 210 onto a
threaded bolt. Between the internal thread 215 and the
hexagonal hole 214, the clearance hole 211 of the nut
210 s free of a thread and of a mechanical interface. The
length of the portion 215 with internal thread substantially
corresponds to the length of the portion 214 with hexag-
onal hole, wherein the length of the portion therebetween
is substantially double the length of the portion 215 with
internal thread. Furthermore, said portion therebetween
comprises a diameter larger than the diameter of the por-
tion 215 with internal thread. The nut 210 furthermore
comprises a shoulder 216. In lengthwise direction of the
nut 210, the shoulder 216 is substantially provided cen-
trally. In the present embodiment, the shoulder 216 is
formed like a washer, which is configured rotationally
symmetric with respect to the symmetry axis s of the nut
210. The shoulder 216 extends away from an outer sur-
face 217 of the nut 210.

[0045] In addition, the adjustment mechanism 206
comprises an engagement element 220. In the present
embodiment, the engagement element 220 is mechani-
cally connected with the anchor 204 at the bottom portion
thereof, as described above. The adjustmentmechanism
206 is configured such that by moving the engagement
element 220 translationally, the anchor 204 is rotated
about the pivoting support 205. In the present embodi-
ment, the engagement element 220 is formed as a bolt
extending away from the anchor 204 through an opening
218 in the first clamping portion 202 and an opening 219
in the second clamping portion 203. The second clamp-
ing portion 203 can be moved relatively to the bolt 220,
as described above. The bolt 220 exhibits an external
thread at least from the first clamping portion 202 on-
wards towards the second clamping portion 203.
[0046] The nut 210 is inserted into the opening 219 of
the second clamping portion 203 and screwed with its
internal thread 215 onto the external thread of the bolt
220. The threaded engagement of the nut 210 and the
bolt 220 is present in an engagement zone (z) provided
between the first and second clamping portions 202, 203.
Furthermore, the hexagonal hole 214, i.e. the actuation
device, and the shoulder 216 are provided on a side of
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the second clamping portion 203 facing away from the
first clamping portion 202.

[0047] By turning the nut 210 with a tool engaged with
the mechanical interface 214, the nut 210 is screwed
onto the bolt 220 to move the shoulder 216 towards the
first clamping portion 202. The shoulder 216 engages
with the outer surface of the second clamping portion
203, thereby turning the second clamping portion 203
towards the first clamping portion 202 to clamp a roof rail
between the two clamping portions 202, 203. Once the
clamping portions 202, 203 engage with the roof rail, by
further turning the nut 210 via the actuation device, the
nut is further screwed onto the bolt 220 to move the bolt
220 towards the anchor 204, thereby turning the anchor
204 around the pivoting support 205 against the bias of
the spring element 209, as described above.

Claims

1. A roof rack foot (1) for securing a cross bar (2) to a
roof of a vehicle, the cross bar (2) comprising a bot-
tom wall (7.2) with a slot (10) extending in the longi-
tudinal direction (L) of the cross bar (2) and a cavity
(9) for forming an abutment surface (11) on the inner
side of the bottom wall (7.2) adjacent the slot (10) in
widthwise direction (W) of the cross bar (2), wherein
the slot (10) comprises a centerline (c), the roof rack
foot (1) comprising
a supporting surface (5) for supporting the bottom
wall (7.2) of the cross bar (2) thereupon;
afirstand a second clamping portion (3, 4) for clamp-
ing the roof rack foot (1) to the roof of the vehicle,
preferably for clamping a roof rail therebetween, the
second clamping portion (4) comprising an anchor
(28) with an anchoring arm (30.2), preferably a plate-
like anchoring arm, the anchor (28) being configured
to extend through the slot (10) into the cavity (9) and
lock the cross bar (2) to the supporting surface (5)
of the roof rack foot (1) by an engagement of the
anchoring arm (30.2) with the abutment surface (11)
of the cross bar (2);
wherein, when the cross bar (2) is locked to the roof
rack foot (1), the anchoring arm (30.2) stands upright
on the abutment surface (11) and, in a top view on
the abutment surface (11), at least partially extends
away from the centerline (c) of the cross bar (2) at
an extension angle (o) so that the anchoring arm
(30.2) comprises a section, where the main exten-
sion direction of the anchoring arm (30.2) in said top
view comprises a component perpendicular to the
centerline (c) of the cross bar (2);
characterized in that the anchoring arm (30.2) is
integrally formed with the anchor (28).

2. The roof rack foot (1) according to claim 1, the an-
choring arm (30.2) comprising a first surface (47)
defined by the thickness (t) and a second surface
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1"

(50) defined by the main extensions of the anchoring
arm (30.2), wherein, when the cross bar (2) is locked
to the roof rack foot (1), the first surface (47) engages
with the abutment surface (11) and, in a top view on
the abutment surface (11), the second surface (50)
at least partially extends away from the centerline
(c) of the cross bar (2) at the extension angle (o).

The roof rack foot (1) according to one of the pre-
ceding claims, wherein, when the cross bar (2) is
locked to the roof rack foot (1), in a cross-sectional
view of the anchoring arm (30.2) that is orientated
perpendicular to the abutment surface (11) and par-
allel to the centerline (c) of the cross bar (2), the
extension of the anchoring arm (30.2) along the abut-
ment surface (11) is shorter than the extension of
the anchoring arm (30.2) perpendicular to the abut-
ment surface (11).

The roof rack foot (1) according to one of the pre-
ceding claims, wherein the surface (47) of the an-
choring arm (30.2) engaging with the abutment sur-
face (11) of the cross bar (2) comprises a protrusion
(49), the protrusion (49) preferably being provided
at the distal end of the anchoring arm (30.2).

The roof rack foot (1) according to one of the pre-
ceding claims, the anchoring arm (30.2), in atop view
on the abutment surface (11), exhibiting a bent pro-
file approaching the extension angle (a), the arm
(30.2) preferably exhibiting the bent profile along at
least half of its extension length (l) in said top view.

The roof rack foot (1) according to one of the pre-
ceding claims, wherein the extension angle (o) is
between 45°-90°, preferably between 60°-75°, more
preferably 70°.

The roof rack foot (1) according to one of preceding
claims, wherein the anchoring arm (30.2) is a plate-
like anchoring arm and has a rectangular cross sec-
tion, the height (h) preferably being atleast 1.5 times,
more preferably at least 3 times, even more prefer-
ably at least 5 times larger than the thickness (t).

The roof rack foot (1) according to one of the pre-
ceding claims, the anchor (28) comprising a further
anchoring arm (31.2) integrally formed with the an-
chor (28) for engaging with a further abutment sur-
face (11.1) on the opposite side of the slot (10) in
widthwise direction (W) of the cross bar (2), the two
anchoring arms (30.2, 31.2) being preferably
formed, in a top view on the abutment surfaces (11,
11.1), symmetrically with respect to the centerline
(c) of the slot (10) when the cross bar (2) is locked
to the roof rack foot (1).

The roof rack foot (1) according to claim 8, wherein
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the anchor (28) comprises two plate portions (30,
31) which are oriented upright with respect to the
abutment surfaces (11, 11.1) of the cross bar (2)
when the cross bar (2) is locked to the roof rack foot
(1), the two upright plate portions (30, 31), in a top
view on the abutment surfaces (11, 11.1), extending
adjacent to one another along the centerline (c) of
the slot (10), and turning away from each other to
form the upright anchoring arms (30.2, 31.2), each
anchoring arm (30.2, 31.2) turning away from the
centerline (c) at the extension angle (o).

The roof rack foot (1) according to claim 9, wherein,
in the top view in the direction of the centerline (c),
the upright two plate portions (30, 31) extend adja-
cent to one another (a), turn away from another (b),
run parallel to but spaced apart from one another
(d), and, for forming the anchoring arms (30.2, 31.2),
turn away from another again (e), preferably in this
order.

The roof rack foot (1) according to claim 9 or 10, the
two plate portions (30, 31) extending through the slot
(10) and being integrally connected to each other
below the bottom wall (7.2) of the cross bar (2), the
two plate portions (30, 31) being preferably formed
by a single metal plate (28).

The roof rack foot (1) according to one of the pre-
ceding claims, further comprising an adjustment
mechanism (43), wherein, by operating the adjust-
ment mechanism (43), the roof rack foot (1) is
clamped to the vehicle roof, preferably the roof rail
is clamped between the first and second clamping
portions (3, 4), and, preferably, the cross bar (2) is
locked to the supporting surface (5) of the roof rack
foot (1), wherein the second clamping portion (4) is
preferably rotated about a point of rotation that is
located below the supporting surface (5) for locking
the cross bar (2) to the supporting surface (5).

Arrangement (100), comprising

a cross bar (2) comprising a bottom wall (7.2) with a
slot (10) extending in the longitudinal direction (L)
of the cross bar (2) and a cavity (9) for forming an
abutmentsurface (11) on the inner side of the bottom
wall (7.2) adjacent the slot (10) in widthwise direction
(W,) of the cross bar (2), wherein the slot (10) com-
prises a centerline (c); and

a roof rack foot (1) according to one of claims 1-12.

Arrangement (100) according to claim 13, wherein,
when the cross bar (2) is locked to the roof rack foot
(1), the extension of the anchoring arm (30.2) per-
pendicular to the abutment surface (11) is shorter
than the extension of the cavity (9) perpendicular to
the abutment surface (11).
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15. Roof rack comprising an arrangement (100) accord-

ing to claim 13 or 14.

Patentanspriiche

1.

Dachtragerful® (1) zur Befestigung einer Traverse (2)
an einem Dach eines Fahrzeugs, wobei die Traverse
(2) eine Bodenwand (7.2) mit einem Schlitz (10), der
sich in Langsrichtung (L;) der Traverse (2) erstreckt,
und einen Hohlraum (9) umfasst, zur Bildung einer
Anschlagflache (11) auf der Innenseite der Boden-
wand (7.2), die an den Schlitz (10) in Breitenrichtung
(W) der Traverse (2) angrenzt, wobei der Schlitz
(10) eine Mittellinie (c) umfasst, wobei der Dachtra-
gerful® (1) umfasst

eine Auflageflache (5) zum Stiitzen der Bodenwand
(7.2) der Traverse (2) darauf;

einen ersten und einen zweiten Klemmabschnitt (3,
4) zum Festklemmen des DachtragerfuBes (1) auf
dem Dach des Fahrzeugs, vorzugsweise zum Fest-
klemmen einer Dachschiene dazwischen, wobei der
zweite Klemmabschnitt (4) einen Anker (28) mit ei-
nem Verankerungsarm (30.2), vorzugsweise einen
plattenartigen Verankerungsarm, umfasst, wobei
der Anker (28) konfiguriert ist, sich durch den Schlitz
(10) in dem Hohlraum (9) zu erstrecken und die Tra-
verse (2) mit der Auflageflache (5) des Dachtrager-
fuBes (1) zu verriegeln durch einen Eingriff des Ver-
ankerungsarms (30.2) mit der Anschlagflache (11)
der Traverse (2);

wobei, wenn die Traverse (2) mitdem Dachtragerful®
(1) verriegelt ist, der Verankerungsarm (30.2) senk-
recht auf der Anschlagflache (11) steht und, in einer
Draufsicht auf die Anschlagflache (11), sich zumin-
destteilweise weg von der Mittellinie (c) der Traverse
(2) mit einem Ausdehnungswinkel (a) erstreckt, so-
dass der Verankerungsarm (30.2) einen Abschnitt
umfasst, wo die Hauptausdehnungsrichtung des
Verankerungsarms (30.2) in der Draufsicht eine
Komponente senkrecht zu der Mittellinie (c) der Tra-
verse (2) umfasst;

dadurch gekennzeichnet, dass der Veranke-
rungsarm (30.2) einstiickig mit dem Anker (28) aus-
gebildet ist.

Dachtragerful® (1) nach Anspruch 1, wobei der Ver-
ankerungsarm (30.2) eine erste Oberflache (47) um-
fasst, die durch die Dicke (t) definiert ist und eine
zweite Oberflache (50), die durch die Hauptausdeh-
nungen des Verankerungsarms (30.2) definiert ist,
wobei, wenn die Traverse (2) mitdem Dachtragerful®
(1) verriegelt ist, die erste Oberflache (47) in Eingriff
mit der Anschlagflache (11) stehtund, in einer Drauf-
sicht auf die Anschlagflache (11), die zweite Ober-
flache (50) sich zumindest teilweise weg von der Mit-
tellinie (c) der Traverse (2) mit einem Ausdehnungs-
winkel (a) erstreckt.
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Dachtragerfuf® (1) nach einem der vorhergehenden
Anspriiche, wobei, wenn die Traverse (2) mit dem
Dachtragerfuf’ (1) verriegelt ist, in einer Querschnitt-
sansicht des Verankerungsarms (30.2), der senk-
recht zu der Anschlagflache (11) und parallel zu der
Mittellinie (c) der Traverse (2) orientiert ist, die Aus-
dehnung des Verankerungsarms (30.2) entlang der
Anschlagflache (11) kirzer ist als die Ausdehnung
des Verankerungsarms (30.2) senkrecht zu der An-
schlagflache (11).

Dachtragerfuf® (1) nach einem der vorhergehenden
Anspriiche, wobei die Oberflache (47) des Veranke-
rungsarms (30.2), die in Eingriff mit der Anschlagfla-
che (11)der Traverse (2) steht, eine Vorwdélbung (49)
umfasst, wobei die Vorwélbung (49) vorzugsweise
andemdistalen Ende des Verankerungsarms (30.2)
bereitgestellt wird.

Dachtragerfuf® (1) nach einem der vorhergehenden
Anspriiche, wobei der Verankerungsarm (30.2), in
einer Draufsicht auf die Anschlagflache (11), einen
gebogenen Verlauf zeigt, der sich dem Ausdeh-
nungswinkel (a) annahert, wobei der Arm (30.2) vor-
zugsweise den gebogenen Verlauf entlang mindes-
tens der Halfte seiner Ausdehnungslange (1) in der
besagten Draufsicht zeigt.

Dachtragerfu3 (1) nach einem der vorhergehenden
Anspriiche, wobei der Ausdehnungswinkel (a) zwi-
schen 45°-90°, vorzugsweise zwischen 60°-75°, be-
sonders bevorzugt bei 70° liegt.

Dachtragerfu® (1) nach einem der vorhergehenden
Anspriiche, wobei der Verankerungsarm (30.2) ein
plattenartiger Verankerungsarm ist und einen recht-
eckigen Querschnitt aufweist, wobei die Hohe (h)
vorzugsweise mindestens 1,5 mal, besonders be-
vorzugt mindestens 3 mal, noch mehr bevorzugt
mindestens 5 mal grof3er als die Dicke (t) ist.

Dachtragerful® (1) nach einem der vorhergehenden
Anspriiche, wobei der Anker (28) einen weiteren
Verankerungsarm (31.2) umfasst, der einstiickig mit
dem Anker (28) ausgebildet ist zum Eingriff mit einer
weiteren Anschlagflache (11.1) auf der entgegenge-
setzten Seite des Schlitzes (10) in der Breitenrich-
tung (W.) der Traverse (2), wobei die zwei Veranke-
rungsarme (30.2, 31.2), in einer Draufsicht auf die
Anschlagflachen (11, 11.1), vorzugsweise symmet-
risch ausgebildet sind in Bezug auf die Mittellinie (c)
des Schlitzes (10), wenn die Traverse (2) mit dem
Dachtragerfuld (1) verriegelt ist.

Dachtragerfufd (1) nach Anspruch 8, wobei der Anker
(28) zwei Plattenabschnitte (30, 31) umfasst, die in
Bezug auf die Anschlagflachen (11, 11.1) der Tra-
verse (2) senkrecht orientiert sind, wenn die Traver-
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se (2) mitdem Dachtragerful3 (1) verriegelt ist, wobei
die zwei senkrechten Plattenabschnitte (30, 31), in
einer Draufsicht auf die Anschlagflachen (11, 11.1),
sich aneinander angrenzend entlang der Mittellinie
(c) des Schlitzes (10) erstrecken, und sich vonein-
ander wegdrehen, um die senkrechten Veranke-
rungsarme (30.2, 31.2) auszubilden, wobei sich je-
der Verankerungsarm (30.2, 31.2) von der Mittellinie
(c) unter einem Ausdehnungswinkel (a) wegdreht.

Dachtragerfu® (1) nach Anspruch 9, wobei, in der
Draufsicht in Richtung der Mittellinie (c), die zwei
senkrechten Plattenabschnitte (30, 31) sich anein-
ander angrenzend (a), voneinander wegdrehen (b),
parallel zu und beabstandet von einander (d) verlau-
fen, und, zur Bildung der Verankerungsarme (30.2,
31.2), sich wieder voneinander wegdrehen (e), vor-
zugsweise in dieser Reihenfolge.

Dachtragerful® (1) nach Anspruch 9 oder 10, wobei
die zwei Plattenabschnitte (30, 31) sich durch den
Schlitz (10) erstrecken und einstlickig unter der Bo-
denwand (7,2) der Traverse (2) miteinander verbun-
den werden, wobei die zwei Plattenabschnitte (30,
31) vorzugsweise durch eine einzige Metallplatte
(28) ausgebildet werden.

Dachtragerful® (1) nach einem der vorhergehenden
Anspriche, ferner einen Einstellmechanismus (43)
umfassend, wobei, durch Bedienen des Einstellme-
chanismus (43), der Dachtragerful? (1) an dem Fahr-
zeugdach festgeklemmt wird, vorzugsweise wird die
Dachschiene zwischen dem ersten und zweiten
Klemmabschnitt (3, 4) festgeklemmt, und die Tra-
verse (2) wird vorzugsweise mit der Auflageflache
(5) des Dachtragerfulles (1) verriegelt, wobei der
zweite Klemmabschnitt (4) vorzugsweise um einen
Drehpunkt, der unterhalb der Auflageflache (5) zum
Verriegeln der Traverse (2) mit der Auflageflache (5)
liegt, gedreht wird.

Anordnung (100), umfassend

eine Traverse (2), die eine Bodenwand (7.2) mit ei-
nem Schlitz (10), der sich in Langsrichtung (L) der
Traverse (2) erstreckt und einen Hohlraum (9) um-
fasst, zur Bildung einer Anschlagflache (11) auf der
Innenseite der Bodenwand (7.2), die an den Schlitz
(10) in Breitenrichtung (W) der Traverse (2) an-
grenzt, wobei der Schlitz (10) eine Mittellinie (¢) um-
fasst; und

einen Dachtragerful? (1) nach einem der Anspriiche
1-12.

Anordnung (100) nach Anspruch 13, wobei, wenn
die Traverse (2) mitdem Dachtragerful® (1) verriegelt
ist, die Ausdehnung des Verankerungsarms (30.2)
senkrecht zur Anschlagflache (11) kiirzer ist als die
Ausdehnung des Hohlraums (9) senkrecht zu der
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Anschlagflache (11).

15. Dachtrager, umfassend eine Anordnung (100) nach

Anspruch 13 oder 14.

Revendications

Pied de porte-bagages de toit (1) pour fixer une barre
transversale (2) a un toitd’'un véhicule, la barre trans-
versale (2) comprenant une paroi inférieure (7.2)
avec une encoche (10) s’étendant dans la direction
longitudinale (L) de la barre transversale (2) et une
cavité (9) pour former une surface de butée (11) sur
le coté interne de la paroi inférieure (7.2) adjacent a
I'encoche (10) dans la direction en largeur (W.) de
la barre transversale (2), dans lequel I'encoche (10)
comprend une ligne médiane (c), le pied de porte-
bagages de toit (1) comprenant

une surface de support (5) pour supporter la paroi
inférieure (7.2) de la barre transversale (2) sur celle-
ci;

une premiére et une deuxiéme partie de serrage (3,
4) pour serrer le pied de porte-bagages de toit (1)
au toit du véhicule, de préférence pour serrer un rail
de toit entre elles, la deuxieéme partie de serrage (4)
comprenant un ancrage (28) avec un bras d’ancrage
(30.2), de préférence un bras d’ancrage en forme de
plaque, I'ancrage (28) étant configuré pour s’étendre
a travers I'encoche (10) dans la cavité (9) et ver-
rouiller la barre transversale (2) a la surface de sup-
port (5) du pied de porte-bagages de toit (1) par une
mise en prise du bras d’ancrage (30.2) avec la sur-
face de butée (11) de la barre transversale (2) ;
danslequel, lorsque la barre transversale (2) est ver-
rouillée au pied de porte-bagages de toit (1), le bras
d’ancrage (30.2) se tient dressé sur la surface de
butée (11) et, dans une vue de haut sur la surface
de butée (11), s’étend au moins partiellement a
I'écart de la ligne médiane (c) de la barre transver-
sale (2) selon un angle d’extension (o) de sorte que
le bras d’ancrage (30.2) comprend une section, ou
la direction d’extension principale du bras d’ancrage
(30.2) dans ladite vue de haut comprend une com-
posante perpendiculaire a la ligne médiane (c) de la
barre transversale (2) ;

caractérisé en ce que le bras d’ancrage (30.2) est
formé d’un seul tenant avec I'ancrage (28).

Pied de porte-bagages de toit (1) selon la revendi-
cation 1, le bras d’ancrage (30.2) comprenant une
premiere surface (47) définie par I'épaisseur (t) et
une deuxieéme surface (50) définie par les extensions
principales du bras d’ancrage (30.2), dans lequel,
lorsque la barre transversale (2) est verrouillée au
pied de porte-bagages de toit (1), la premiére surface
(47) vient en prise avec la surface de butée (11) et,
dans une vue de haut sur la surface de butée (11),
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la deuxiéme surface (50) s’étend au moins partiel-
lement a I'écart de la ligne médiane (c) de la barre
transversale (2) selon I'angle d’extension (a).

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, dans lequel, lorsque la
barre transversale (2) est verrouillée au pied de por-
te-bagages de toit (1), dans une vue en coupe trans-
versale dubras d’ancrage (30.2) qui est orientée per-
pendiculaire a la surface de butée (11) et paralléle
a la ligne médiane (c) de la barre transversale (2),
I'extension du bras d’ancrage (30.2) le long de la
surface de butée (11) est plus courte que I'extension
du bras d’ancrage (30.2) perpendiculaire ala surface
de butée (11).

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, dans lequel la surface
(47) du bras d’ancrage (30.2) venant en prise avec
la surface de butée (11) de la barre transversale (2)
comprend une partie saillante (49), la partie saillante
(49) étant de préférence fournie au niveau de I'ex-
trémité distale du bras d’ancrage (30.2).

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, le bras d’ancrage
(30.2), dans une vue de haut sur la surface de butée
(11), présentant un profil cintré se rapprochant de
I'angle d’extension (a), le bras (30.2) présentant de
préférence le profil cintré le long d’au moins la moitié
de sa longueur d’extension (I) dans ladite vue de
haut.

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, dans lequel l'angle
d’extension (a) est compris entre 45° et 90°, de pré-
férence entre 60° et 75°, plus préférablement est de
70°.

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, dans lequel le bras
d’ancrage (30.2) est un bras d’ancrage en forme de
plaque et a une coupe transversale rectangulaire, la
hauteur (h) étant de préférence au moins 1,5 fois,
plus préférablement au moins 3 fois, encore plus pré-
férablement au moins 5 fois plus grande que I'épais-
seur (t).

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, 'ancrage (28) compre-
nant un autre bras d’ancrage (31.2) formé d’'un seul
tenant avec I'ancrage (28) pour venir en prise avec
une autre surface de butée (11.1) sur le coté opposé
de I'encoche (10) dans une direction en largeur (W)
de la barre transversale (2), les deux bras d’ancrage
(30.2, 31.2) étant de préférence formés, dans une
vue de haut sur les surfaces de butée (11, 11.1),
symétriquement par rapport a la ligne médiane (c)
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de I'encoche (10) lorsque la barre transversale (2)
est verrouillée au pied de porte-bagages de toit (1).

Pied de porte-bagages de toit (1) selon la revendi-
cation 8, dans lequel I'ancrage (28) comprend deux
parties de plaque (30, 31) qui sont orientées dres-
sées par rapport aux surfaces de butée (11, 11.1)
de la barre transversale (2) lorsque la barre trans-
versale (2) est verrouillée au pied de porte-bagages
de toit (1), les deux parties de plaque dressées (30,
31), dans une vue de haut sur les surfaces de butée
(11, 11.1), s’étendant I'une a c6té de I'autre le long
delaligne médiane (c) de I'encoche (10), et tournant
I'une a I'écart de I'autre pour former les bras d’an-
crage dressés (30.2, 31.2), chaque bras d’ancrage
(30.2, 31.2) tournant a I'écart de la ligne médiane (c)
selon I'angle d’extension (a).

Pied de porte-bagages de toit (1) selon la revendi-
cation 9, dans lequel, dans la vue de haut dans la
direction de la ligne médiane (c), les deux parties de
plaque dressées (30, 31) s’étendent 'une a coté de
lautre (a), tournent a I'écart 'une de l'autre (b),
s'étendent paralléles, mais espacées 'une par rap-
port a l'autre (d) et, pour former les bras d’ancrage
(30.2, 31.2), tournent de nouveau a I'écart 'une de
l'autre (e), de préférence dans cet ordre.

Pied de porte-bagages de toit (1) selon la revendi-
cation 9 ou 10, les deux parties de plaque (30, 31)
s’étendant a travers I'encoche (10) et étant reliées
de fagon solidaire 'une a l'autre en dessous de la
paroi inférieure (7.2) de la barre transversale (2), les
deux parties de plaque (30, 31) étant de préférence
formées d’'une seule plaque métallique (28).

Pied de porte-bagages de toit (1) selon l'une des
revendications précédentes, comprenant en outre
un mécanisme de réglage (43), dans lequel, en ac-
tionnant le mécanisme de réglage (43), le pied de
porte-bagages de toit (1) est serré au toit de véhicule,
de préférence le rail de toit est serré entre les pre-
miére et deuxiéme parties de serrage (3, 4) et, de
préférence, la barre transversale (2) est verrouillée
ala surface de support (5) du pied de porte-bagages
detoit (1), dans lequel la deuxiéme partie de serrage
(4) est de préférence tournée autour d’un point de
rotation qui est situé en dessous de la surface de
support (5) pour verrouiller la barre transversale (2)
a la surface de support (5).

Agencement (100), comprenant

une barre transversale (2) comprenant une paroi in-
férieure (7.2)avecune encoche (10) s’étendantdans
la direction longitudinale (L) de la barre transversale
(2) etune cavité (9) pour former une surface de butée
(11) sur le coté interne de la paroi inférieure (7.2)
adjacente aI'encoche (10) dans une direction en lar-
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geur (W,) de la barre transversale (2), dans lequel
I’'encoche (10) comprend une ligne médiane (c) ; et
un pied de porte-bagages de toit (1) selon I'une des
revendications 1 a 12.

Agencement (100) selon la revendication 13, dans
lequel, lorsque la barre transversale (2) est ver-
rouillée au pied de porte-bagages de toit (1), 'exten-
sion du bras d’ancrage (30.2)

perpendiculaire a la surface de butée (11) est plus
courte que I'extension de la cavité (9) perpendicu-
laire a la surface de butée (11).

Porte-bagages de toit comprenant un agencement
(100) selon la revendication 13 ou 14.
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