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(57) Abstract: The invention relates
to a roof rack system (1) for a vehicle,
in particular for a passenger vehicle.
Said system comprises at least one
roof bar (2), which is configured in
one piece and can be fixed by means
of a fixing device to the vehicle
bodywork (13). According to the
invention, the roof bar (2) comprises
a contact surface (27), which can be
laid on the vehicle bodywork (13)
in an essentially continuous manner,
which extends over the length of the
roof bar (2) and which is adapted to
the contours of the vehicle bodywork
and the fixing device comprises
a retaining element (58), which is
located in a cavity (60) of the roof bar
(2) in the manner of a slot stone.
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Roof Rack System For A Vehicle, Method for Producing The
Roof Rack System And Vehicle Comprising A Roof Rack
System

Description

The invention relates to a roof rack system for a vehicle,
specifically for a passenger car and an associated method for

producing the roof rack system and vehicle with a roof rack

system.

Passenger cars can have a roof rack system on their roof in the
form of a roof rack which consists of two roof rails disposed
parallel to one another. These roof rails can be designed to be
one-piece or multi-piece. Roof rails which are designed to be
three-piece or multi-piece have at least one center piece and
two end pieces assembled to the center piece. The two end
pieces are provided with foot supports which create a clearance
to the vehicle roof surface. A corresponding foot support is
located in the central area of the center piece. The known roof

rack has proven itself and gives the vehicle a characteristic

appearance.

The invention involves a novel and economical design for a roof

rack system which is accompanied by a special visual effect.

For the roof rack system in accordance with the invention
provision is made for at least one roof rail which has a contact
surface extending over the length of the roof rail which can be
placed substantially continuously on the vehicle body and is
conformed to the vehicle body. As a result of the foot support-
free construction, the roof rail projects above the vehicle roof
only to the depth of the rail, with extremely precise seating to the

contour of the vehicle body, specifically to the side panel frame
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of the vehicle on which the roof rails can be mounted. The
contact surface Is substantially identical to the vehicle body
contour. Covering means, such as for example, rubber moldings,
are not necessary. It is possible to locate roof rails directly on
the vehicle roof, projecting beyond it only slightly, which result
furthermore in consistent and thus visually very pleasing edge
gaps. The contouring of the roof rail is created by a bending
process which gives it its shape. Provision is made for an
attaching device to attach the roof rail to the vehicle body. The
attaching device has a retaining element which is located in a
roof rail cavity in the manner of a slot nut. The roof rail can be
located to the vehicle roof in a manner invisible to the outside.
The attachment can handle very heavy loads and can be
Installed without difficulty even in the flattened end areas of the

roof rail.

The roof rail has at least one recess which is located on the side
facing the vehicle roof. The recess extends in the longitudinal
direction of the roof rail, starting from the ends of the roof rail.
The width of the recess is less, specifically considerably less,
than the width of the contact surface. The roof rail has an at
least partially enclosed cavity. By means of the recess. a
localized opening in the cavity (hollow profile) results. A
retaining element, specifically a slot nut, is inserted into the
cavity through this opening in the cavity. The slot nut is
specifically a cast part. An attaching element is located on the
retaining element, specifically a stud bolt with a thread which
engages a thread in the slot nut. The thread is located on the
slot nut in such a way that even when the slot nut has been
inserted, the threaded opening can be reached through the
recess. It is thereby possible in a next step to screw a stud bolt
which is at least partially provided with a thread, into the thread
of the slot nut. It is also certainly possible in principle to

manufacture slot nut and stud bolt in one piece, but the
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production process is simplified by the two-piece manufacture.
The threads on the stud bolt are disposed in such a way that the
thread on one end of the stud bolt engages the thread of the slot
nut and a second thread on the stud bolt allows the secure
attachment of the stud bolt to the vehicle body by means of a
threaded connection. The recess can be enlarged at the ends of
the roof rail to make introduction of the slot nut easier. This Is
helpful particularly when the roof rail flattens out at its ends. In
an optional step an additional plastic locking element can be
iInserted subsequently into the cavity so that the slot nut is held
fast between the end of the recess and the plastic locking
element. This simplifies assembly since the slot nut i1s locked in

place.

In cross-section, the roof rail has a profile. The cross-section of
the slot nut is preferably matched to the inner cross-section of
the roof rail. As a result, large forces acting between the vehicle
body and the roof rack system can be absorbed safely. The slot
nut preferably has a projection on the side facing the recess
which engages the recess and thus facilitates guiding the slot

nut and a stop for the slot nut inside the recess.

By means of the invention it is thus specifically possible to
manufacture a single-piece roof rail since the load-bearing
attachment for the roof rail is made by means of at least one
retaining element which is connected by at least one attaching
element to the vehicle body. Consequently, additional expensive
feet to attach the roof rail can be eliminated. In addition, an
almost gap-free positioning of the roof rail to the vehicle body

can be achieved.

The recess can also be located at a distance from the ends of
the roof rail, but by means of the proposed arrangement a

particularly favorable arrangement of the load-bearing retaining
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and attaching elements resuits, as well as great rigidity for the
roof rail.

Drawings

The invention will now be explained in more detail on the basis

of embodiments.

Figure 1 shows the arrangement of a roof rail on a vehicle body,

Figure 2 shows the attachment of the roof rail to the vehicle

body by means of a slot nut and stud bolt,
Figure 3 shows a recess at one end of the roof rail,

Figure 4 shows a recess in the roof rail which is distanced from

the end of the roof rall,

Figure 5 shows a stud bolt with two threads,
Figure 6 shows a slot nut in a top view,

Figure 7 shows a slot nut in a view from below,

Figure 8 shows a top view of a slot nut with a stud bolt screwed

N,

Figure 9 shows a three-dimensional view of a slot nut with a

stud bolt screwed In,
Figure 10 shows a section from a roof rail,

Figure 11 shows one end of a roof rail in a three-dimensional

View,
Figure 12 shows the end of a roof rail in side view,

Figure 13 shows a stud bolt in a blind rivet located in the roof rail,

Figure 14 shows a plastic locking element and
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Figure 15 shows a cross-section through a roof rail with a slot nut

inserted,
Figure 16 shows the forward end of the roof rail and
Figure 17 shows the rear end of the roof rail.

Figure 1 shows a roof rack system 1 with a roof rail 2. Four stud bolts 50
are located on the roof rail, where the stud bolts 50 are screwed into slot
nuts at the forward end 52 of the roof rail 2, or the rear end 54 of the roof
raill 2 respectively, while the two other stud bolts are screwed into blind
rivets. Matching holes 54 are located in the vehicle body 13 into which
the stud bolts are inserted and then fastened from inside of the body.
Fastening from the inside is preferably undertaken by nuts which coact
with a thread formed on the stud bolt. It can be seen that the roof rail 2 is
flattened at its forward and rear end 52, 54. Furthermore, an edge 56 for
attaching a roof rack can be seen in which a claw of a roof rack

attachment can engage.

Figure 2 reveals a roof rail 2 which is located on a vehicle body 13. The
slot nut 58 can be seen which is located in a cavity 60 of the roof rail 2. A
stud bolt 62 which extends through a recess 64 in the roof rail 2 is
screwed Into the slot nut 60. A nut 70 is located on a second thread 68
which interacts with the washer 72 to ensure the attachment of the roof
rack 2 of a vehicle body 13. To ensure that the space between an upper
panel 76 and a lower panel 78 is not compressed during assembly of the
roof rack 2, a spacer system 74 is provided. The function of this spacer
system 74 is known from the German Utility Model Number 202 05
087.4, registered on June 13, 2002. The explanations given there on the

spacer system /74 are hereby expressly made part of this application.

Figure 3 shows a roof rail 2 in the view from the contact surface 27. It

can be seen clearly that the recess 64 is wider at the
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forward end 52 of the roof rail 2. This makes insertion of the slot
nut 58 easier. A broken line shows the slot nut 58 in a position in
which it has just been inserted into the roof rail 2 in the enlarged

area of the recess 64.

Figure 4 shows a recess 64 which is not located at one end of
the roof rail 2. Here too, an enlarged area is shown through
which the slot nut 58 can be inserted into the cavity of the roof
rail 2. By being displaced in the longitudinal direction L of the
roof rail 2, the slot nut is shifted into a narrower area of the

recess 64 so that the slot nut 58 cannot escape from the cavity
60.

Figure 5 shows a stud bolt 50 with a first thread 66, a second
thread 68 and a retaining lip 70. The first thread 66 engages a
thread of a slot nut 60. while the thread 68 serves to attach the

roof rail 2 from the vehicle interior.

Figure 6 shows a slot nut 58 with a full-length thread 80. The
cross-section of the slot nut 58 is matched to the internal profile
of the roof rail 2. In addition, the slot nut 58 has a projection 82

with which the slot nut 58 is guided inside the recess 64.

Figure 7 shows a slot nut 58 from the underside. Two grooves
84 can be seen clearly here whose effect is to guide the slot nut

58 inside the recess 64.

Figure 8 shows a slot nut 58 with stud bolt 50 screwed in. The

lip 70 provides a well defined seat for the stud bolt 50.

Figure 9 shows a three-dimensional view of the slot nut 58 with
stud bolt 50 screwed in. It can be seen here that the projection
82 is rounded. This curvature allows matching contact with the
end of the recess 64 which the slot nut 58 strikes when it is
positioned. A rounded end for the recess 64 is advantageous

with respect to manufacture and rigidity.
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Figure 10 shows an area of a roof rail 2 when seen from the side
of the contact surface 27, that is from the underside. A stud bolt
S50 Is screwed into the slot nut 58. The slot nut is locked in
position in the longitudinal direction on the one side by the end
of the recess 86 and on the other side by the plastic locking
element 88. The two blind holes 90 allow a cross bar to be held

In place.

Figure 11 shows the forward area 82 of a roof rail 2 und clarifies

the insertion of the plastic locking element 88.

Figure 12 shows the forward area 52 of a roof rail 2 in a side
elevation. The edge 56 for attaching a roof rack can be seen

clearly here.

Figure 13 shows a stud bolt 50 located in a blind rivet 92. The
contact surface 27 has lateral raised edges 90 which, among
other things, can clearly define the contact of the roof rail 2 to
the vehicle body 13 or serve to position a foam seal under the

roof rail 2.

Figure 14 shows a plastic locking element 88 with guide wings
94. The plastic locking element 88 is shaped in such a way that
it forms an approximately planar termination to the contact
surface 27 with its underside 96 and follows the shape of the

roof rail 2 with its upper side 98.

Figure 15 shows a further embodiment. Here, the contact
surface 27 is formed on two wide bases 25 and rests on a seal
100. The surface of the roof is represented by the broken line
102. The seal 100 lies on an adhesive strip 104. The slot nut 58
has a thread 106 and is inserted into a cavity 60 of the roof rail 2.
There Is no need for a seal 100 with a roof rack system 1 in

accordance with the invention since only very narrow gaps result.
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The manufacturing process will be explained hereinafter in more
detail.

After being delivered, the raw stock for producing a roof rail is
shaped to match the vehicle contour by mechanical methods or
by means of hydroforming or gas-pressure forming methods so

that a roof rack, or roof rail, system with gap-free seating Is

created.

An extruded profile tube, a rolled profile tube or a stamped
profile tube can be used as the base. In the case of the last two

manufacturing methods, the seam is then preferably welded.

Following this, the ends of the roof rail are machined, usually
employing a metal-removing process to introduce retainers.
Specifically, milling in the longitudinal direction of the roof rail in

a milling fixture is advantageous.

Machining is necessary in order to mount assembly material, the
slot nut that is inserted and the stud bolts that are screwed in,
since the roof rack can be installed particularly easily from the

inside of the vehicie because 1t sits directly on the roof.

Methods producing semi-finished goods can be used, which
represent an overall price reduction compared with the

techniques previously employed.

The ends are given an accessible cavity, effectively a pocket, for
a slot nut with thread. This slot nut, preferably a casting,
specifically GS 38, offers a high degree of pull-out resistance.
The slot nut is preferably kept in position by a plastic injection
molded part. In order to be able to transfer the required
payloads from the roof-rail rack system to the vehicle roof, stud
bolts are inserted at regular intervals through bhlnd rivets
inserted into a simple hole. The stud bolts represent the

connection to load-bearing parts in the body. Since the principal
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weight rests on the two slot nuts, it is possible to manage here

using an adequately dimensioned box nut.

In order to avoid damage to the painted vehicle from scratches,

a foam seal, for example of EPDM, is applied to the underside of

the roof rail.
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CLAIMS:

1. A roof rack system for a vehicle, comprising:

at least one roof rail, configured in one piece, having a contact surface
extending over the length of the roof rail which surface can be placed in
contact with the vehicle over substantially the entire surface; a cavity in the
roof rail; and at least one recess located in the contact surface, creating
access to the cavity, said recess having an enlarged area and a narrowed
area; and

an attaching device connectable to the roof rail, for attaching the roof
rail to the vehicle, said attaching device comprising: a retaining element
arranged In the cavity of the roof rail by inserting the retaining element
through the enlarged area of the recess and moving it into the narrowed area

of the recess so that the retaining element cannot escape from the cavity.

2. The roof rack system of claim 1, wherein the vehicle is a

passenger car.

3. The roof rack system of claim 1 or 2, wherein the retaining

element Is a slot nut.

4. The roof rack system of claim 1, 2, or 3, wherein the roof rail,

together with the cavity, has a hollow profile.

5. The roof rack system of any one of claims 1 to 4, wherein the
retaining element comprises an attaching element for attaching the roof

rail to the vehicle.

6. The roof rack system of claim 5, wherein the attaching element
IS a stud bolt.
7. The roof rack system of claim 6, wherein the attaching element

IS screwed into the retaining element.
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8. The roof rack system of claim 7, wherein the stud bolt has a first
thread, a second thread and a retaining lip lying between the threads,

where the first thread is screwed Into a thread of the retaining element.

9. The roof rack system of any one of claims 1 to 8, wherein the

cross-section of the retaining element is matched to the inside profile of

the roof rail.

10. The roof rack system of any one of claims 1 to 9, wherein the

retaining element has a projection acting to guide 1t in the recess.

11.  The roof rack system of claim 10, wherein the projection has a
curvature which corresponds to a curvature such that the projection
and end of the recess are in matching contact when the projection

abuts the end of the recess.

12. The roof rack system of any one of claims 1 to 11, wherein the
retaining element is locked in position in the cavity by means of a

plastic locking element.

13.  The roof rack system of any one of claims 1 to 12, wherein the

contact surface is a contact surface conformed by post-machining.

14.  The roof rack system of any one of claims 1 to 13, wherein the
contact surface is configured and located in such a way that at least

the outer lateral edge of the roof rail forms a shadow joint with the

vehicle, in use.

15.  The roof rack system of any one of claims 1 to 14, wherein the

contact surface is formed on at least one base.

16.  The roof rack system of any one of claims 1 to 15, wherein the

roof rail consists of aluminum, magnesium, steel, brass, or their alloys.
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17.  The roof rack system of claim 16, wherein the roof rail is made
from aluminum, and wherein the surface of the aluminum roof rail is

polished and anodized or is polished and paint coated.

18.  The roof rack system any one of claims 1 to 17, wherein the

surface of the roof rail comprises a surface coating.

19.  The roof rack system of claim 18, wherein the surface coating is

chrome plating, a powder, a paint coating, or a combination thereof.

20. A method for producing a roof rack system as defined in any
one of claims 1 to 19, comprising:

bending the roof rail formed in one piece to correspond to the
vehicle contour; and

creating the at least one recess in the longitudinal direction of

the roof rail, by removing material from the roof rail.

21. The method of claim 20, wherein the material is removed from

the end of the roof rail.

22. The method of claim 20 or 21, wherein the roof rail is made from
aluminum and wherein, after removing the material, the aluminum roof

rail Is polished and anodized, or polished and paint coated.

23. A vehicle having the roof rack system of any one of claims 1 to
22, wherein the vehicle has at least one gutter-shaped depression
which partially accommodates the roof rail in the area of its contact

surface.

24.  The vehicle of claim 23, having two roof rails located parallel on

the vehicle body, on two side panel frames of the vehicle.
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