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(54) Title: SYSTEM COMPRISING A CARRIER COMPONENT

(57) Abstract: System comprising a carrier component
(28), in particular a carrier component (28) of an auto-
mobile, and a multi-part fastening device (10) for fastening
a component on the carrier component (28), wherein the
fastening device (10) comprises a first part (12) with hold-
ing means with which the fastening device (10) is held on
at least one opening (50, 52) of the carrier component (28),
and wherein the fastening device (10) comprises a second
part (14) with an abutting surface (22) for the component
and with a fastening reception (24), which is designed to
receive fastening means for fastening the component on the
fastening device (10) in a state contacting the abutting sur-
face (22) of the second part (14), wherein the first part (12)
and the second part (14) are relatively moveable with re-
gard to each other along a first direction, wherein the hold-
ing means of the first part (12) comprise at least two hold-
ing legs with which the fastening device (10) is held on the
at least one opening (50, 52) of the carrier component (28),
wherein the holding legs are moveable in the at least one
opening (50, 52) along a second direction being orthogonal
to the first direction and along a third direction being or-
thogonal to the first and the second direction.
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SYSTEM COMPRISING A CARRIER COMPONENT

The invention relates to a system comprising a carrier component, in particular a carrier
component of an automobile, and a multi-part fastening device for fastening a
component on the carrier component, wherein the fastening device comprises a first part
with holding means with which the fastening device is held on at least one opening of the
carrier component, and wherein the fastening device comprises a second part with an
abutting surface for the component and with a fastening reception, which is designed to
receive fastening means for fastening the component on the fastening device in a state
contacting the abutting surface of the second part, wherein the first part and the second

part are relatively moveable with regard to each other along a first direction.

For example, trim parts are fastened to carrier components of automobiles by way of
fastening devices of this type. To this end, the fastening device is inserted with its
holding means into one or more openings of the carrier component, with the result that
the fastening device is held on the carrier component. The component to be fastened
which likewise has, for example, one opening is placed onto the abutting surface of the
fastening device in such a way that the component opening is aligned with the fastening
reception of the fastening device. Subsequently, for example, a fastening bolt can be
inserted through the opening of the component into the fastening reception, with the
result that the component is held reliably on the carrier component via the fastening

device.

A multi-part fastening device under the name “ITW Advanced Compensation Nut
(ACN)” is known from practice. A first part of said fastening device has holding means
for holding on a carrier component and a reception which is provided with an inner
thread for a second part of the fastening device, which second part is provided with a
corresponding outer thread. The second part has an abutting surface for a component to
be fastened on the carrier component and forms a fastening reception for a fastening bolt

or the like. By the second part being screwed into or out of the first part, the first and the
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second part can be moved relative to one another in the axial direction. It is possible in

this way to compensate for component tolerances in the direction of movement.

Proceeding from this prior art, the invention is based on the object of further increasing
the flexibility of fastening devices of this type, in particular with regard to tolerances of

the carrier components and/or the components which are to be fastened thereon.

The invention achieves this object by way of the subject matter of claim 1. Advantageous

refinements are found in the dependent claims, the description and the figures.

The invention achieves the object by way of a system comprising a carrier component, in
particular a carrier component of an automobile, and a multi-part fastening device for
fastening a component on the carrier component, wherein the fastening device comprises
a first part with holding means with which the fastening device is held on at least one
opening of the carrier component, and wherein the fastening device comprises a second
part with an abutting surface for the component and with a fastening reception, which is
designed to receive fastening means for fastening the component on the fastening device
in a state contacting the abutting surface of the second part, wherein the first part and the
second part are relatively moveable with regard to each other along a first direction, and
wherein the holding means of the first part comprises at least two holding legs with
which the fastening device is held on the at least one opening of the carrier component,
wherein the holding legs are moveable in the at least one opening along a second
direction being orthogonal to the first direction and along a third direction being

orthogonal to the first and the second direction.

By way of the system according to the invention, a component, for example a trim part
for an automobile, can be fastened on a carrier component, for example a carrier
component of an automobile. To this end, first of all the fastening device is arranged
with its holding means on the at least one opening of the carrier component, with the
result that the fastening device is held on the carrier component. Subsequently, a
component to be fastened on the carrier component, which component likewise can have

at least one opening for this purpose, can be placed onto the abutting surface of the



WO 2014/204580 PCT/US2014/035320
-3-

fastening device in such a way that the opening of the component is aligned with the

opening of the fastening reception, which opening is delimited by the abutting surface.

Subsequently, fastening means, such as a fastening bolt, can be inserted through the

opening of the component into the fastening reception. The fastening means are then

held in the fastening reception, as a result of which in turn the component is fastened on

the carrier component.

The system can have a plurality of fastening devices of this type, with the result that the
component to be fastened which can then correspondingly be provided with a plurality of
openings can be fastened via a plurality of fastening points on the carrier component
which likewise has a plurality of openings for this purpose. The fastening device of the
system according to the invention is of multi-part, in particular two-part configuration.
Here, the holding means for holding on the at least one opening of the carrier component
are provided on a first part and the abutting surface and the fastening reception are
provided on a second part of the fastening device. By virtue of the fact that the first part
and the second part are relatively moveable with regard to ecach other along a first
direction, for example in an axial direction of the fastening reception, first of all
component tolerances can be compensated for in this direction, that is to say, in

particular, an axial direction of the fastening reception.

According to the invention, the holding means of the first part have at least two holding
legs with which the fastening device is held on the at least one opening of the carrier
component. The holding legs are moveable in the at least one opening along a second
direction being orthogonal to the direction of movement between first and second part
(the first direction) and along a third direction being orthogonal to the first and the
second direction. If, therefore, a moveability along the z-direction, for example, is made
possible by way of the two-part nature of the fastening device, the arrangement of the
holding legs in the at least one opening of the carrier component, moreover, makes a
movement along the x-direction and y-direction possible. In addition to tolerance
compensation in the z-direction, for example an insertion direction of a fastening means
into the fastening reception, tolerance compensation in the x-direction and y-direction is

therefore also made possible. Here, the holding forces in the mounted state are
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configured, in particular, in such a way that a movement in the second and third direction

is still possible in the mounted state.

The system according to the invention can be used, in particular, for fastening cover
components on an interior carrier component of an automobile. An extremely accurate
alignment of the covers even in the case of component tolerances is desired precisely in

the interior of an automobile for visual reasons.

The first part of the fastening device can be of single-part configuration. The second part
of the fastening device can correspondingly also be of single-part configuration. The first
part and the second part can be composed of a metal material or of a plastic. However,
any desired material combinations are also conceivable. The fastening reception can be
formed by a substantially hollow cylindrical section of the first part. It is also
conceivable that the fastening reception is additionally configured in the second part of
the fastening device. The fastening reception can, in particular, have a circular cross

section.

According to one refinement, the fastening reception can have at least one locking
element or an inner thread for receiving a fastening bolt. The fastening device can be
formed by a fastening nut. Here, the first part can be formed by a first or lower nut and
the second part can be formed by a second or upper nut. The fastening bolt can be a

threaded bolt or a locking bolt.

According to a further refinement, the carrier component can have at least two openings,
wherein the at least two holding legs are held in each case on one of the openings.
Separate openings are therefore provided for the holding legs of the fastening device.
Tolerance compensation which is defined in a further improved manner is achieved as a

result.

According to a further refinement, the at least two holding legs can each comprise at
least one elastic locking arm, wherein the elastic locking arms engage in a locking

manner behind the at least one opening when held on the at least one opening of the
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carrier component. The elastic locking arms are moved out of their rest position by way

of elastic bending when inserted into the openings of the carrier component. After

passing through the openings, the locking arms move back into their rest position,

wherein engagement behind the openings and therefore reliable holding of the fastening

device on the carrier component occur.

According to a further refinement, the at least two holding legs can each comprise at
least one flat carrying section abutting on the surface of the carrier component in the
mounted state, wherein starting from the carrying sections in each case at least one
holding section extends, which holding sections extend through the respective opening.
Here, the surface of the carrier component is that side of the carrier component which
faces the component to be fastened in the mounted state. The carrying sections therefore
extend in a plane which lies perpendicularly with respect to the insertion direction of the
fastening means, for example a fastening bolt, into the fastening reception. The carrying
sections can in each case be rectangular, in particular they can form a non-equilateral
rectangle. The holding sections can have a length which is greater by a multiple than the
thickness of the carrier component and/or the component to be fastened thereon. For
example, in the insertion direction of a fastening bolt into the fastening reception, that is
to say, in particular, in the axial direction of the fastening reception, the holding sections
can have a greater extent than the fastening reception. This applies correspondingly to
the locking arms. The required pressing-in forces for mounting are advantageously

reduced by way of long holding sections and long locking arms.

Furthermore, the holding sections can each be flat holding sections which each extend
starting from the carrying sections in a direction being essentially perpendicular to the
carrying sections. For example, the holding sections can likewise have a rectangular
outline. The locking arms can have been formed in each case by being punched out of
the holding sections. Correspondingly, the holding sections can be, for example, of U-
shaped configuration, wherein the ends of the legs are connected to the carrying sections.
In particular, the legs of a U-shaped holding section of this type can extend in each case
perpendicularly with respect to the plane, in which the carrying sections lie, and

therefore also perpendicularly with respect to the surface of the carrier component. The
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locking arms can then extend in each case starting from the base section which connects

the legs of the U-shaped holding sections. In particular, the elastic locking arms can

extend with an angle, preferably an acute angle, with respect to the holding sections.

According to a further refinement, the holding sections, when held on the respective
opening of the carrier component, can each be received in the respective opening with
play along the second direction and along the third direction. The openings are therefore
in each case larger than the cross section received therein of the holding sections, with
the result that said holding sections are moveable, in particular displaceable in the second
and the third direction. According to a further refinement, starting from a hollow
cylindrical section of the first part, the carrying sections can extend away from one
another along parallelly distant directions. Furthermore, the fastening reception of the
first part of the fastening device can be formed by a hollow cylindrical section, wherein
the carrying sections, starting from the hollow cylindrical section of the first part, each
extend away in tangential direction. Here, in particular, the longitudinal axes of the
carrying sections extend away from one another and run along lines which are spaced
apart in parallel. The carrying sections are therefore arranged asymmetrically in relation
to the longitudinal axis of the fastening reception. The holding legs and the holding
sections are then also correspondingly arranged asymmetrically in relation to the
longitudinal axis of the fastening reception. This ensures reliable anti-rotation protection
of the device in the mounted state. Furthermore, it can be provided that the at least two
openings of the carrier component, on which the holding legs are held, are each
rectangular openings. Once again, they are, in particular, non-equilateral rectangles, that

is to say elongate rectangles, which therefore form slots.

According to a further refinement, the carrier component can have at least one third
opening, preferably a circular-shaped third opening, which is aligned with the fastening
reception of the first part of the fastening device. If required, the fastening means for
fastening the component can then extend through the circular-shaped opening of the

carrier component.
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According to a further refinement, it can be provided that the second part of the fastening
device has an outer thread, and that the first part of the fastening device has an inner
thread, wherein the second part is rotatably received with its outer thread in the inner
thread of the first part and is thus moveable along the first direction relative to the first
part. In this way, the moveability and therefore the tolerance compensation in the first
direction, for example the axial direction of the fastening reception, is achieved in a
particularly simple way. Here, the required forces for rotating the second part in the first
part of the fastening device are selected to be higher than the required forces for
screwing, for example, the fastening bolt into the fastening reception which is formed by
the second part, for example an inner thread of the fastening reception. This ensures that
first of all the fastening bolt is screwed into the fastening reception of the second part
until the component which is to be fastened on the carrier component is pressed onto the
abutting surface of the second part by the fastening bolt. Only then is sufficient torque
exerted on the second part of the fastening device during further screwing in of the
fastening bolt, with the result that the fastening bolt then rotates the second part of the
fastening device, with the result that said second part is screwed further into the first part,

in order thus to ensure tolerance compensation in the insertion direction.

In the following text, one exemplary embodiment of the invention will be explained in

greater detail using figures, in which, diagrammatically:

figure 1  shows a fastening device of a system according to the invention in a
perspective view,

figure 2 shows the fastening device from figure 1 in a side view,

figure 3 shows the fastening device from figure 1 in a plan view,

figure 4  shows the fastening device from figure 1 in a partially transparent side view,
and

figure 5  shows a carrier component of a system according to the invention in a plan

view.

If nothing else is specified, identical designations denote identical objects in the figures.

Figures 1 to 4 show a fastening device 10 of a system according to the invention in
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accordance with an exemplary embodiment. The fastening device 10 is of two-part
configuration and has a first, lower (in figure 1) part 12 and a second, upper (in figure 1)
part 14. The first part 12 has a substantially hollow cylindrical section 16. The hollow
cylindrical section 16 has an inner thread (not shown in the figures). The second part 14
is of substantially hollow cylindrical configuration and, on its outer circumference, has
an outer thread 18 which comes into engagement with the inner thread of the hollow
cylindrical section 16 of the first part 12. At its upper end in figure 1, the second part 14
has a flange 20, the upper side of which forms an abutting surface 22 for a component
which is to be fastened on a carrier component by way of the fastening device 10. The
flange 20 with its abutting surface 22 delimits the opening of a fastening reception 24 of
the second part 14. A plurality of locking elements 26 are arranged in the fastening
reception 24. Said locking elements 26 are configured to come into engagement with a
fastening bolt, for example a threaded bolt, and thus to hold the fastening bolt in the
fastening reception 24. This serves in a manner known per se to fasten a component on
the fastening device 10 and, via the latter, on a carrier component, by the fastening bolt
being inserted through a suitable opening of the component into the fastening reception

24.

As holding means, in the present case the first part 12 of the fastening device 10 has two
holding legs with which the fastening device 10 is held on a carrier component 28
(shown diagrammatically and in detail in figure 5) of an automobile, as will be explained
in greater detail further below. The two holding legs of the first part 12 comprise in each
case one flat carrying section 30, 32 which lies on the surface of the carrier component
28 in the mounted state. The carrying sections 30, 32 in each case have a substantially
rectangular shape. Starting from the carrying sections 30, 32, in each case one holding
section 34, 36 extends. The holding sections 34, 36 are in each case of U-shaped
configuration, wherein the ends of their legs are connected to the carrying sections 30,
32. It can be seen, for example, in figure 2 that the flat holding sections 34, 36, starting
from the likewise flat carrying sections 30, 32, extend away from the latter in a direction
which is perpendicular with respect to the plane of the carrying sections 30, 32. As
viewed in the insertion direction of a fastening bolt into the fastening reception 24, that is

to say in a direction from top to bottom in figures 1 and 2, the holding sections 34, 36
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have a greater extent than the fastening reception 24. Starting from the base section 38,
40 which in each case connects the two legs of the U-shaped holding sections 34, 36, in
cach case one elastic locking arm 42, 44 extends. In the example which is shown, the
clastic locking arms 42, 44 extend in each case at an acute angle with respect to the
holding sections 34, 36. The acute angles are illustrated with the designations o and  for
illustrative purposes in figure 2. At their free ends, the elastic locking arms 42, 44 have
in each case one angled-away abutting section 46, 48. Moreover, it can be seen, for
example, in the plan view of figure 3 that the carrying sections 30, 32, starting from the
hollow cylindrical section 16 of the first part 12, extend away from one another along
directions which are spaced apart in parallel, to be precise in tangential direction in

relation to the hollow cylindrical section 16.

It can be seen in figure 5 that the carrier component 28 has two eclongate rectangular
openings 50, 52. Moreover, the carrier component has a circular-shaped opening 54
which is arranged between the rectangular openings 50, 52. A center point of the
circular-shaped opening 54 is shown at the designation 56 in figure 5. It can be seen that
the rectangular openings 50, 52 are arranged asymmetrically in relation to said circle

center point 56. Anti-rotation protection is achieved as a result.

For mounting, the fastening device 10 which is shown in figures 1 to 4 is inserted with
the holding sections 34, 36 into the rectangular openings 50, 52 of the carrier component
28. Here, first of all elastic bending of the locking arms 42, 44 occurs in the direction of
the holding section 34, 36 which holds them in each case. After the locking arms 42, 44
have passed through the rectangular openings 50, 52, they move back into their starting
position again and engage behind the rectangular openings 50, 52 of the carrier
component 28, wherein their angled-away sections 46, 48 bear against the underside of
the carrier component 28. The fastening device 10 is then held on the carrier component

28.

Subsequently, a second component (not shown in the figures) is placed onto the abutting
surface 22 of the second part 14 of the fastening device 10 in such a way that a

component opening is aligned with the fastening reception 24. A fastening bolt is then
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inserted through the component opening into the fastening reception 24, wherein locking
of the locking elements 26 on the fastening bolt occurs. In particular, the fastening bolt
can be screwed into the fastening reception 24. Here, the required torque for rotating the
second part 14 in the first part 12 of the fastening device 10 is sufficiently high, with the
result that first of all the fastening bolt is screwed into the fastening reception 24 until the
component to be fastened is clamped between a head of the fastening bolt and the
abutting surface 22. Only subsequently, upon further rotation of the fastening bolt, is
sufficiently great torque exerted, in order to screw the second part 14 into the first part 12
and thus to move the second part 14 with respect to the first part 12 in the insertion
direction of the fastening bolt, that is to say from top to bottom in figure 2, in order in
this way to ensure tolerance compensation in the z-direction, that is to say from top to
bottom in figure 2. At the same time, the rectangular openings 50, 52 are sufficiently
large, with the result that the holding sections 34, 36 are held with play in an x-direction
which is orthogonal with respect to the insertion direction of the fastening bolt (z-
direction) and in a y-direction which is likewise orthogonal with respect to said x-
direction, that is to say in figure 5 firstly from left to right and vice versa and secondly
from top to bottom and vice versa. As a result, in addition to the tolerance compensation
in the z-direction, tolerance compensation in the x-direction and y-direction can also be

ensured.
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Claims

1.

System comprising a carrier component (28), in particular a carrier component (28)
of an automobile, and a multi-part fastening device (10) for fastening a component
on the carrier component (28), wherein the fastening device (10) comprises a first
part (12) with holding means with which the fastening device (10) is held on at least
one opening (50, 52) of the carrier component (28), and wherein the fastening device
(10) comprises a second part (14) with an abutting surface (22) for the component
and with a fastening reception (24), which is designed to receive fastening means for
fastening the component on the fastening device (10) in a state contacting the
abutting surface (22) of the second part (14), wherein the first part (12) and the
second part (14) are relatively moveable with regard to each other along a first
direction,

characterized in that the holding means of the first part (12) comprise at least two
holding legs with which the fastening device (10) is held on the at least one opening
(50, 52) of the carrier component (28), wherein the holding legs are moveable in the
at least one opening (50, 52) along a second direction being orthogonal to the first
direction and along a third direction being orthogonal to the first and the second

direction.

System according to claim 1, characterized in that the fastening reception (24)
comprises at least one locking element (26) or an inner thread for receiving a

fastening bolt.

System according to one of the preceding claims, characterized in that the carrier
component (28) comprises at least two openings (50, 52), wherein the at least two

holding legs are held in each case on one of the openings (50, 52).

System according to one of the preceding claims, characterized in that the at least
two holding legs each comprise at least one elastic locking arm (42, 44), wherein the
elastic locking arms (42, 44) engage in a locking manner behind the at least one
opening (50, 52) when held on the at least one opening (50, 52) of the carrier

component (28).
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System according to one of claims 3 or 4, characterized in that the at least two
holding legs each comprise at least one flat carrying section (30, 32) abutting on the
surface of the carrier component (28), wherein starting from the carrying sections
(30, 32) in each case at least one holding section (34, 36) extends, which holding

sections extend through the respective opening (50, 52).

System according to claim 5, characterized in that the holding sections (34, 36) are
cach flat holding sections (34, 36) which each extend starting from the carrying
sections (30, 32) in a direction being essentially perpendicular to the carrying

sections (30, 32).

System according to one of claims 5 or 6, characterized in that the clastic locking
arms (42, 44) extend with an angle, preferably an acute angle, with regard to the

holding sections (34, 36).

System according to one of claims 5 to 7, characterized in that the holding sections
(34, 36), when held on the respective opening (50, 52) of the carrier component (28),
are each received in the respective opening (50, 52) with play along the second

direction and along the third direction.

System according to one of claims 5 to 8, characterized in that, starting from a
hollow cylindrical section (16) of the first part (12), the carrying sections (30, 32)

extend away from one another along parallelly distanced directions.

System according to one of claims 5 to 9, characterized in that the fastening
reception (24) of the first part (12) of the fastening device (10) is formed by a
hollow cylindrical section (16), wherein the carrying sections (30, 32), starting from
the hollow cylindrical section (16) of the first part (12), cach extend away in

tangential direction.

System according to one of claims 3 to 10, characterized in that the at least two
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openings (50, 52) of the carrier component (28), on which the holding legs are held,
are each rectangular openings (50, 52).

12. System according to one of claims 3 to 11, characterized in that the carrier
component (28) comprises at least one third opening (54), preferably a circular-
shaped opening (54), which is aligned with the fastening reception (24) of the first
part (12) of the fastening device (10).

13. System according to one of the preceding claims, characterized in that the second
part (14) of the fastening device (10) comprises an outer thread (18), and in that the
first part (12) of the fastening device (10) comprises an inner thread, wherein the
second part (14) is rotatably received with its outer thread (18) in the inner thread of
the first part (12) and is thus moveable along the first direction relative to the first

part (12).
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