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Description

FIELD OF THE INVENTION

[0001] The invention relates to an assembly compris-
ing a housing defined by a housing base and a housing
cover; a camera to be mounted in the housing; and a
tolerance compensation support for the camera to be
mounted in the housing.

DESCRIPTION OF THE BACKGROUND ART

[0002] EP 0 648 944 A1 is directed to a plastic con-
necting elementwith a retaining regionwhich holds apart
and with a fastening region which is to be connected to a
support. A tolerance is provided between the part and the
support to be compensated for. The retaining region and
the fastening region are connected by at least two spiral-
shapedelastic arms for compensating for the tolerance in
the directions lying in the plane of the support.
[0003] US 4,505,611 A discloses an upholstery fixing
device. The fixing consists of a bracket having a holdfast
suspended therefrom with bendable or flexible straps. In
use, the bracket is riveted to the back of a trim board, and
the holdfast is pushed into an associated aperture of an
inside panel of a car door. Then the bendable straps can
be yieldingly bent to automatically reduce any misalign-
ment between a fixed bracket (and hence its holdfast)
and an associated aperture of the inside panel of the car
door, thus facilitating the fixing of the upholstery to the
inside panel of the car door in exact registration.
[0004] DE 35 35 527 A1 discloses a support ring for
fixing a body in a packaging sleeve. The support ring
consists of at least two support ring parts which abut one
another at axial separating surfaces. To achieve toler-
ance compensation, each support ring half has support
fingers which are elastic in the radial direction. The sup-
port fingers are preferably arranged near to the separat-
ing surfaces.
[0005] US 3,627,362 A discloses a continuous spline
as a component to be aligned by an elastic seat. The seat
and the spline have teeth to allow a secure mounting of
the spline itself and of a constructional component. The
constructional component ismounted to theportionof the
spline which is accessible from the outside.
[0006] In general, assemblies for tolerance compen-
sation require some special features. For example, the
surfaces, getting in contactwith the component, require a
very good dimensional tolerance. This causes a raise in
the overall product price.

SUMMARY OF THE INVENTION

[0007] It is an object of the present invention to provide
an assemblywith a tolerance compensation support for a
camera, which is self-adjusting, avoids special features
for the tolerance compensation, is easy to manufacture
and inexpensive.

[0008] The above object is achieved by an assembly
with a tolerance compensation support which comprises
the features of claim 1.
[0009] The tolerance compensation support for a cam-
era (component) to be mounted according to the inven-
tion comprises a first part and a second part. The first part
hasafirst support structurewithaseat for afirst part of the
component. The second part has a second support
structure with a seat for a second part of the component.
The first part and the second part each have a first frame
element and a second frame element being connected to
the first support structure and the second support struc-
ture respectively by at least one elastic element.
[0010] The advantage of the present invention is that
the tolerance compensation support is self-adjusting in
that the first frame element and the second frame ele-
ment allow a movement of the first support structure and
the second support structure respectively of the toler-
ance compensation support. The tolerance issue is
solved by the component position.
[0011] The component is assembled between parts,
for examplebetweenahousingbaseandahousingcover
of an ECU.
[0012] Preferably, the first part and the second part of
the tolerance compensation support is designed such
that both are suitable for a plastic injection molding
process. The first part and the second part of the toler-
ance compensation support can be manufactured such
that two direction extraction can be used.
[0013] In an embodiment, the seat for the first part of
the component is formed complementary to outer dimen-
sions of the first part of the component. The seat for the
second part of the component is formed complementary
to the outer dimensions of the second part of the compo-
nent.
[0014] The advantage is that the geometry of the seats
can be modified in order to accommodate any compo-
nent,whichneeds tobemounted in a form-fittingmanner.
According to the invention, the component is a camera.
[0015] According to a preferred embodiment of the
invention, the first frame element and the second frame
element are connected to the first support structure and
the second support structure respectively by two elastic
elements. Preferably, the elastic elements (living hinge)
compensate at least the tolerances in two directions, for
example, in a horizontal and vertical direction.
[0016] According to the invention, the first part and the
second part of the tolerance compensation support are
part of a housing. The housing itself comprises at least a
housing base and a housing cover.
[0017] According to the invention, a frame is part of the
housing and holds the first part and the second part of the
tolerance compensation support. Preferably, the frame
width can bemodified as well to accommodate any other
requirements.
[0018] According to the invention, formounting the first
part and the second part, slots are formed in the housing
baseand thehousingcover.Theslotsareadapted tohold
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and position the first part and the second part respec-
tively. Preferably, the slots have a width which is identical
to a width of the first frame element and/or the second
frame element of the first part and the second part re-
spectively.Theadvantageof theslots in thehousingbase
and the housing cover is that they have a geometrywhich
is easy to manufacture in the housing base and/or the
housing cover. Additionally, no screws or other features
areneeded to restrain the first part and/or the secondpart
of the tolerance compensation support in the housing.
[0019] In an embodiment, the elastic elements, con-
necting the first frame element and the second frame
element to the first support structure and the second
support structure respectively, enable a movement of
the first support structure and the second support struc-
ture.
[0020] In an embodiment, the first part and the second
part of the tolerance compensation support are injection
moulded from polymer and have a simple manufacture
geometry, which result in an inexpensive part. The geo-
metry of the first support structure and the second sup-
port structure is easy to adapt for more types of compo-
nents that need to be mounted in the same way (for
example, a sandwich between the housing base and
the housing cover). Moreover, the design of the first
support structure and the second support structure en-
able the plastic tolerance compensation support to com-
pensate for tolerances from any direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The numerous advantages of the disclosure
may be better understood by those skilled in the art by
reference to the accompanying figures in which:

Figure 1 is a schematic representation of a first part
of a tolerance compensation support according to an
embodiment of the invention mounted on a housing
base.
Figure 2 is a schematic representation of a second
part of the tolerance compensation support accord-
ing to an embodiment of the invention mounted on a
housing cover.
Figure 3 is a top view of the first part and the second
part of the tolerance compensation support accord-
ing to an embodiment of the invention.
Figure 4 is a schematic view of the first part or the
second part of the tolerance compensation support,
mounted in a frame.
Figure 5 is a top view of the first part or the second
part mounted in the housing base or housing cover.
Figure 6 is an enlarged view of the first part or the
second part, showing the possible movements for
carrying out the tolerance compensation.

DETAILED DESCRIPTION

[0022] Same reference numerals refer to same ele-

ments or elements of similar function throughout the
various figures. Furthermore, only reference numerals
necessary for the description of the respective figure are
shown in the figures. The shown embodiments represent
only examples of how the invention can be carried out.
This should not be construed as a limitation of the inven-
tion.
[0023] Figure 1 showsa schematic representation of a
housing base 21 of a housing 20, and Figure 2 shows a
schematic representation of a housing cover 22 of the
housing20.Thehousing20 incorporatesanembodiment
of the present invention and is used, for example, to
house an electronic control unit (ECU). The tolerance
compensation support 1 (see Figure 3) of the present
invention is composedof a first part 2andasecondpart 3.
The first part 2 is positioned with slots 13 in the housing
base21. Thesecondpart 3 is aswell positionedwith slots
13 in the housing cover 22.
[0024] Figure 3 shows a top view of a tolerance com-
pensation support 1 according to an embodiment of the
inventionwhich has a first part 2 and a second part 3. The
first part 2 has a first support structure 4 which provides a
seat 14 for a first part 91 of a component 9 to bemounted
orpositionedby the tolerancecompensationsupport 1. In
the embodiment shown, the seat 14 of the first support
structure 4has the complementary formof the first part 91
of the component 9 to be mounted. The first support
structure 4 is suspended by elastic elements 10 which
connect the first support structure 4 to a first frame ele-
ment 6 and a second frame element 7 of first part 2.
[0025] The second part 3 has a second support struc-
ture 5 which provides a seat 15 as well for a second part
92 of the component 9 to bemounted or positioned by the
tolerance compensation support 1. The seat 15 of the
second support structure 5 has the complementary form
of the second part 92 of the component 9 to be mounted.
The second support structure 5 is suspended by elastic
elements 10 which connect the second support structure
5 to a first frameelement 6 and a second frameelement 7
of second part 3.
[0026] The form of the component 9, as shown in
Figure 3 is, for example, round and regular. Conse-
quently, the geometry of the seat 14 of the first support
structure 4 and the geometry (circular shape) of the seat
15 of the second support structure 5 are identical. In the
embodiment shown here, the circular shape of the seat
14 of the first support structure 4 carries a plurality of
holding elements 17. The holding elements 17 cooperate
with the component 9 to be mounted in a form and force
fitting manner. The geometry shown in Figure 3 of both
seats 14, 15 should not be construed as a limitation of the
invention. The geometry of the seats 14, 15 can be
modified so that the first support structure 4 and the
second support structure 5 can accommodate any outer
form of the component 9.
[0027] The elastic elements 10 which connect the first
frame element 6 and the second frame element 7 to the
first support structure 4 and the second support structure
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5, respectively, enable a movement of the first support
structure 4 and the second support structure 5. The
movement of the first support structure 4 and the second
support structure 5 allows to compensate tolerances in
one direction or at least one plane, see for example the
exemplary plane spanned by a horizontal axis X and a
vertical axis Y.
[0028] As shown in Figure 1, the tolerance compensa-
tion support 1 is positioned inahousing20.Thefirst part 2
of the tolerance compensation support 1 is assembled in
the housing base 21, and the second part 3 of the
tolerance compensation support 1 is assembled in the
housing cover 22. The housing cover 22 is placed on the
housing base 21, thereby placing the component 9 be-
tween the seat 14 of the first support structure 4 and the
seat 15 of the second support structure 5 and thus
compensating for tolerances.
[0029] Figure4showsanembodiment ofmounting the
first part 2 and the second part 3 of the tolerance com-
pensation support 1. Here, the first part 2 or the second
part 3 of the tolerance compensation support 1 are
mounted in a frame 12. The first frame element 6 and
the second frame element 7 of the first part 2 and the
second part 3, respectively, lie against an inner surface
12S of the frame 12. The elastic elements 10, which
connect the first frame element 6 and the second frame
element 7 to the first support structure 4 and the second
support structure 5, respectively, enable a movement of
the first support structure 4 and the second support
structure 5 within the rigid fame 12.
[0030] Figure 5 shows a top view of an embodiment of
mounting the first part 2 or the second part 3 in the
housing base 21 or housing cover 22. The housing base
21 and the housing cover 22 have slots 13 formed, which
accommodate the first frame element 6 and the second
frameelement 7, respectively. Each slot 13 hasawidthW
which isof thesamesizeas thewidthWFof the first frame
element 6 and the second frame element 7. With the
above described mounting, the first part 2 or the second
part 3 can be fixed in the housing base 21 or housing
cover 22 without the need of screws or other features to
restrain the first part 2 or the second part 3 in housing 20.
In the mounted state, the component 9 is in contact with
the seats 14 and 15 in a form-fitting manner.
[0031] Figure 6 is an enlarged view of the first part 2 or
the second part 3, showing the possible movements for
carrying out the tolerance compensation. External forces
F, generated due to the mounting of the first part 2 or the
second part 3, act against the first frame element 6 and
the second frame element 7. The acting forces F cause a
movement of the first support structure 4 and the second
support structure 5 via at least one elastic element 10.
The movement of the first support structure 4 and the
second support structure 5 enable a tolerance compen-
sation of the component to be mounted.
[0032] It is believed that the present disclosure and
many of its attendant advantages will be understood by
the foregoing description, and it will be apparent that

various changes may be made in the form, construction
and arrangement of the components without departing
from the disclosed subjectmatter or without sacrificing all
of its material advantages. The form described is merely
explanatory, and it is the intention of the following claims
to encompass and include such changes. Accordingly,
the scope of the invention should be limited only by the
claims appended hereto.

LIST OF REFERENCE NUMERALS

[0033]

1 Tolerance compensation support

2 First part

3 Second part

4 First support structure

5 Second support structure

6 First frame element

7 Second frame element

9 Component

91 First part of the component

92 Second part of the component

10 Elastic element

12 Frame

12S Inner surface

13 Slot

14 Seat

15 Seat

17 Holding element

20 Housing

21 Housing base

22 Housing cover

F Force

W Width

WF Width of frame element
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X Horizontal axis

Y Vertical axis

Claims

1. An assembly comprising

a housing (20) defined by a housing base (21)
and a housing cover (22);
a camera (9) to be mounted in the housing (20);
a tolerance compensation support (1) for the
camera (9) to be mounted in the housing (20);
a first part (2) having a first support structure (4)
with a seat (14) for a first part (91) of the camera
(9);
a secondpart (3) having a second support struc-
ture (5) with a seat (15) for a second part (92) of
the camera (9);
a first frame element (6) and a second frame
element (7) of the first part (2) mounted in slots
(13) of the housing base (21);
a first frame element (6) and a second frame
element (7) of the second part (3) mounted in
slots (13) of the housing cover (22); and
the first frame element (6) and the second frame
element (7) of the first part (2) and the second
part (3) being connected to the first support
structure (4) and the second support structure
(5), respectively, by at least one elastic element
(10).

2. Theassemblyas claimed in claim1,wherein theseat
(14) for the first part (91) of the camera (9) is formed
complementary to the first part (91) of the camera (9),
and the seat (15) for the second part (92) of the
camera (9) is formed complementary to the second
part (92) of the camera (9).

3. Theassembly as claimed inanyoneof the preceding
claims, wherein the first frame element (6) and the
second frame element (7) are connected to the first
support structure (4) and the second support struc-
ture (5), respectively, by two elastic elements (10).

4. The assembly as claimed in claim 1, wherein the
slots (13) of the housing base (21) and the housing
cover (22) are adapted for holding and positioning
the first part (2) and the second part (3), respectively.

5. The assembly as claimed in claim 1, wherein the
slots (13)haveawidth (W) identical toawidth (WF)of
the first frame element (6) and the second frame
element (7).

6. Theassembly as claimed inanyoneof the preceding
claims, wherein the elastic elements (10) connecting
the first frame element (6) and the second frame

element (7) to the first support structure (4) and the
second support structure (5), respectively, enable a
movement of the first support structure (4) and the
second support structure (5).

7. The assembly as claimed in claim 6, wherein the
elastic elements (10) support mounting of the cam-
era (9) in a form and force fitting manner by the first
support structure (4) and the second support struc-
ture (5), respectively, once thehousingbase (21)and
the housing cover (22) of the housing (20) are
mounted.

8. Theassembly as claimed inanyoneof the preceding
claims, wherein the first part (2) and the second part
(3) of the tolerance compensation support (1) are
injection moulded.

Patentansprüche

1. Eine Baugruppe umfassend

ein Gehäuse (20), das durch einen Gehäuse-
boden (21) und einen Gehäusedeckel (22) defi-
niert ist;
eine Kamera (9), die in das Gehäuse (20) ein-
gebaut wird;
einen Toleranzkompensationsträger (1) für die
Kamera (9) zur Montage im Gehäuse (20);
ein erstes Teil (2) mit einer ersten Stützstruktur
(4) mit einem Sitz (14) für ein erstes Teil (91) der
Kamera (9);
ein zweites Teil (3) mit einer zweiten Stützstruk-
tur (5)mit einemSitz (15) für ein zweites Teil (92)
der Kamera (9);
ein erstes Rahmenelement (6) und ein zweites
Rahmenelement (7) des ersten Teils (2), das in
Schlitzen (13) des Gehäusebodens (21) mon-
tiert ist;
ein erstes Rahmenelement (6) und ein zweites
Rahmenelement (7) zweiten Teils (3), das in
Schlitzen (13) des Gehäusedeckels (22) mon-
tiert ist;
wobei das erste Rahmenelement (6) und das
zweite Rahmenelement (7) des ersten Teils (2)
und des zweiten Teils (3) jeweils über mindes-
tens ein elastisches Element (10) mit der ersten
Stützstruktur (4) bzw. der zweiten Stützstruktur
(5) verbunden sind.

2. DieBaugruppe nachAnspruch 1, wobei der Sitz (14)
für das erste Teil (91) der Kamera (9) komplementär
zum ersten Teil (91) der Kamera (9) ausgebildet ist
und der Sitz (15) für das zweite Teil (92) der Kamera
(9) komplementär zum zweiten Teil (92) der Kamera
(9) ausgebildet ist.
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3. Die Baugruppe nach einem der vorhergehenden
Ansprüche, wobei das erste Rahmenelement (6)
und das zweite Rahmenelement (7) jeweils durch
zwei elastische Elemente (10) mit der ersten Stütz-
struktur (4) bzw. der zweiten Stützstruktur (5) ver-
bunden sind.

4. Die Baugruppe nach Anspruch 1, wobei die Schlitze
(13) des Gehäusebodens (21) und des Gehäusede-
ckels (22) zum Halten und Positionieren des ersten
Teils (2) bzw. des zweiten Teils (3) ausgebildet sind.

5. Die Baugruppe nach Anspruch 1, wobei die Schlitze
(13) eine Breite (W) aufweisen, die mit einer Breite
(WF) des erstenRahmenelements (6) und des zwei-
ten Rahmenelements (7) identisch ist.

6. Die Baugruppe nach einem der vorhergehenden
Ansprüche, wobei die elastischen Elemente (10),
die das erste Rahmenelement (6) und das zweite
Rahmenelement (7) mit der ersten Stützstruktur (4)
bzw. der zweiten Stützstruktur (5) verbinden, eine
Bewegung der ersten Stützstruktur (4) und der zwei-
ten Stützstruktur (5) ermöglichen.

7. Die Baugruppe nach Anspruch 6, wobei die elasti-
schen Elemente (10) die form‑ und kraftschlüssige
MontagederKamera (9) durchdieersteTragstruktur
(4) bzw. die zweite Tragstruktur (5) unterstützen,
sobald der Gehäuseboden (21) und der Gehäuse-
deckel (22) des Gehäuses (20) montiert sind.

8. Die Baugruppe nach einem der vorhergehenden
Ansprüche, wobei das erste Teil (2) und das zweite
Teil (3) des Toleranzkompensationsträgers (1)
spritzgegossen sind.

Revendications

1. Un assemblage comprenant

un boîtier (20) défini par une base de boîtier (21)
et un couvercle de boîtier (22) ;
une caméra (9) à monter dans le boîtier (20) ;
un support de compensation de tolérance (1)
pour la caméra (9) àmonter dans le boîtier (20) ;
une première partie (2) comportant une pre-
mière structure de support (4) avec un siège
(14) pour une première partie (91) de la caméra
(9) ;
une deuxième partie (3) comportant une deu-
xième structure de support (5) avec un siège
(15) pour une deuxième partie (92) de la caméra
(9)
un premier élément de cadre (6) et un deuxième
élément de cadre (7) de la première partie (2)
montée dans des fentes (13) de la base de

boîtier (21) ;
un premier élément de cadre (6) et un deuxième
élément de cadre (7) de la deuxième partie (3)
montée dans des fentes (13) du couvercle de
boîtier (22) ;
le premier élément de cadre (6) et le deuxième
élément de cadre (7) de la première partie (2) et
de la deuxième partie (3) sont reliés à la pre-
mière structure de support (4) et à la deuxième
structure de support (5), respectivement, par au
moins un élément élastique (10).

2. L’assemblage selon la revendication 1, dans lequel
le siège (14)pour lapremièrepartie (91) de la caméra
(9) est formé en complément de la première partie
(91) de la caméra (9), et le siège (15) pour la deu-
xième partie (92) de la caméra (9) est formé en
complément de la deuxième partie (92) de la caméra
(9).

3. L’assemblage selon l’une quelconque des revendi-
cations précédentes, dans lequel le premier élément
decadre (6) et le deuxièmeélémentdecadre (7) sont
reliés à première structure de support (4) et à la
deuxième structure de support (5), respectivement,
par deux éléments élastiques (10).

4. L’assemblage selon la revendication 1, dans lequel
les fentes (13) de la base de boîtier (21) et du
couvercle de boîtier (22) sont adaptées au maintien
et aupositionnementde lapremièrepartie (2) et de la
deuxième partie (3), respectivement.

5. L’assemblage selon la revendication 1, dans lequel
les fentes (13) ont une largeur (W) identique à une
largeur (WF) du premier élément de cadre (6) et du
deuxième élément de cadre (7).

6. L’assemblage selon l’une quelconque des revendi-
cations précédentes, dans lequel les éléments élas-
tiques (10) reliant le premier élément de cadre (6) et
le deuxième élément de cadre (7) à la première
structure de support (4) et à la deuxième structure
de support (5), respectivement, permettent un mou-
vement de la première structure de support (4) et de
la deuxième structure de support (5).

7. L’assemblage selon la revendication 6, dans lequel
les éléments élastiques (10) soutiennent lemontage
de la caméra (9) par coopération de formes et de
forces par la première structure de support (4) et la
deuxième structure de support (5), respectivement,
une fois que la base de boîtier (21) et le couvercle de
boîtier (22) du boîtier (20) sont montés.

8. L’assemblage selon l’une quelconque des revendi-
cations précédentes, dans lequel la première partie
(2) et la deuxième partie (3) du support de compen-

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 3 862 579 B1 12

sation de tolérance (1) sont moulées par injection.
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