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(54) Title: AN IMAGING SYSTEM FOR A MOTOR VEHICLE

(57) Abstract: The present invention relates to an imaging system for a motor vehicle,

comprising a camera housing part (10) and at least one camera module (1) to be mounted
at an attachment wall (12) of said camera housing part (10), wherein the camera module
(1) is provided with a radially outwardly directed flange (5) and with several radially out-
wardly directed protrusions (4), and a closed retainer ring (8) is provided, wherein the pro-
trusions (4) and/or the retainer ring (8) are elastically deformable, and the retainer ring (8)
is attached by pushing it over the protrusions (4) under elastic deformation of the retainer
ring (8) and/or the protrusions (4) to an attachment position, wherein the camera module
(1) is attached at the attachment wall (12) by clamping the attachment wall (12) between
the retainer ring (8) and the flange (5) of the camera module (1) when the retainer ring
(8) is in the attachment position.
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An imaging system for a motor vehicle

The invention relates to an imaging system for a motor vehicle comprising the features of

the preamble of claim 1.

An imaging system for a motor vehicle comprising the features of the preamble of claim 1 is

known for example from the EP 2 942 939 Al.

The imaging system comprises a camera housing part and at least one camera module to be
mounted at an attachment wall of said camera housing part, wherein the camera module
comprises a lens objective, a lens holder holding said lens objective, an image sensor and a

back plate holding said image sensor.

The camera modaule is attached here by first and second rotation locking means at the cam-
era housing part, which are cooperating with each other. The first rotation locking means
may be realized for example by two pins and the second rotation locking means may be real-
ized by two bores in the camera housing part into which the pins may be inserted. There-
fore, it is prevented that the camera module may change his position or orientation with
respect to a predefined roll angle after the attachment at the camera housing part and after

the attachment of the imaging system at a vehicle.

The attachment of the camera module in the camera housing part is realized here by several
assembly steps. First of all, the camera module needs to be positioned in a predefined posi-

tion, in which the bores of the camera module and the camera housing part are aligned. In a

second and third step, the two pins need to be inserted into the different bores. As the cam-
era module is fixed via two pins, the orientation of the camera module versus the predefined
roll angle is fixed after the attachment. Nevertheless, it is possible that the orientation of the
camera module may deviate from the predefined orientation because of tolerances or when

one of the pins is not mounted properly in one of the bores. Furthermore, the two pins may
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be mounted with different mounting forces which may result in a tilting of the camera mod-

ule.

With respect to this prior art it is the object of the invention to provide an image system in
which the attachment of the camera module in the camera housing part is further facilitated
and which enables furthermore an improved accuracy of the attachment and orientation of

the camera module with respect to a predefined mounting position and orientation.

According to the invention it is suggested an imaging system comprising the features of
claim 1, while further preferred embodiments are contained in the subclaims, in the figures

and the related description.

According to the basic idea of the invention it is suggested that the camera module is pro-
vided with a radially outwardly directed flange, with several radially outwardly directed pro-
trusions and with a closed retainer ring, wherein the protrusions and/or the retainer ring are
elastically deformable, and the retainer ring is attached by pushing it over the protrusions
under elastic deformation of the retainer ring and/or the protrusions to an attachment posi-
tion, wherein the camera module is attached at the attachment wall by clamping the at-
tachment wall between the retainer ring and the flange of the camera module when the

retainer ring is in the attachment position.

The suggested imaging system comprises several advantages. First of all, there is only one
part, the retainer ring, needed for the attachment. The assembly may be further facilitated
to only two steps, inserting of the camera module into the opening of the camera housing
and pushing the retainer ring over the camera module to the attachment position. Further-
more, the inventive solution enables an attachment in a single opening without additional
bores or the like with equal distributed clamping forces between the retainer ring, the at-
tachment wall and the flange. Therefore, the maximum load of the camera module and the
camera housing in the areas of the attachment may be reduced, which results also in a re-
duced influence of the attachment forces to the final orientation of the camera module in

the attachment position. Therefore, the invention enables an attachment of the camera
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module with a higher accuracy with respect to a predetermined attachment position and

orientation.

Furthermore, the protrusions may comprise a conical shape with an increasing thickness in
the direction to the flange. The advantage of this embodiment is that the retainer ring may
be easily pushed over the camera module while the elastic deformation of retainer ring
and/or the protrusions is increasing continuously during the attachment movement until the

retainer ring clips behind the protrusions to the attachment position.

Furthermore, the flange and/or the attachment wall are provided preferably with three cen-
tering surfaces arranged at the side facing towards the other part, which may comprise a

conical, a spherical or a flat shape. First of all, the use of three centering surfaces is preferred
as three centering surfaces define a plane and the camera module may thereby not perform

any tilting movements versus the camera housing part.

Furthermore, the centering surfaces may have for example conical or spherical shapes which
have a centering effect to a predefined position in radial as well as in circumferential direc-
tion because of their shape. Alternatively, the centering surface may have also a flat shape
which may have a centering effect in combination with the other centering surfaces. The flat
surface may have a very precisely worked or manufactured geometry and orientation and
may be oriented in an angle different from 90 degrees to the length axis of the camera mod-

ule to urge the camera module in a predefined direction.

A very equal load distribution with a low maximum of load with a precise orientation of the
camera module may be achieved when the centering surfaces are arranged in angles of 120
degrees versus each other with respect to a length axis of the camera module in the mount-

ed position.

Furthermore, it is preferred that the camera module may comprise three protrusions which

are arranged in angles of 120 degrees with respect to each other related to a length axis of
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the camera module, which enables an equal distribution of the acting clamping forces in the

retainer ring and the attachment wall.

Furthermore, it is preferred that the three protrusions and the three centering surfaces are
arranged in angles of 60 degrees versus each other with respect to the length axis of the
camera module. The three protrusions are arranged in the view onto the front side of the
camera module between the centering surfaces. So the attachment wall is loaded together
with the retainer ring in abutment points distributed in angles of approximately 60 degrees
in circumferential direction with respect to the length axis of the camera module, which re-
sults in a further equalized load distribution and an attachment with a very high accuracy

related to a predefined position and orientation is possible.

Furthermore, it is suggested that the retainer ring comprises a tubular part and a collar ex-
tending radially inwardly from the tubular part. The retainer ring may act thereby additional-
ly as a protection for the camera module by surrounding the camera module partially and
especially the lens objective at the front side with the tubular part. The retainer ring is only
engaging with the collar between the protrusions and the attachment wall, which fixes the
camera module in the camera housing part, wherein the tubular part is not loaded. Fur-
thermore, the assembly is facilitated because the retainer ring may be handled easier by
grasping the retainer ring at the tubular part from the side opposing the collar and pushing it
over the camera module and the protrusions with the collar. The collar is arranged at the
end of the tubular part, which is faced towards the attachment wall in the mounted position,
so that the retainer ring is pushed in a first step with the collar over the protrusions when
mounting the camera module at the camera housing via the retainer ring and moved over

the protrusions until the final attachment position is reached.

According to a further preferred embodiment it is suggested that the camera module com-
prises a cylindrical shape, and the retainer comprises a circular ring shape. The retainer ring
is therefore loaded by an equally distributed load when attached at the camera housing and
the assembly is facilitated since the retainer ring may be attached independent from its cir-

cumferential orientation.
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In the following the invention shall be illustrated on the basis of a preferred embodiment

with reference to the accompanying drawings, wherein:

Fig. 1Ato 1E shows a camera module from different sides;

Fig. 2Ato 2C shows different centering surfaces with different geometries; and

Fig. 3A to 3C shows an imaging system with a camera housing part and the camera

module in different views.

In the Figs. 1A to 1E it is shown a camera module 1 as a preassembled module comprising as
basic components a lens objective 2, a lens holder 3 holding said lens objective 2 and a
printed circuit board (PCB) 6 fixed at the lens holder 3. The lens objective 2 may be screwed
into the lens holder 3 and may comprise itself a stack of several single lenses. The PCB 6 may
comprise a not shown image sensor which is positioned in a predefined position versus the
lens objective 2, so that the light entering through the lenses of the lens objectives 2 hits
onto the image sensor from a predefined direction. The lens holder 3 can be seen as the cen-
tral part of the camera module 1 as it serves to fix the lens objective 2 and also to fix the PCB

6, so both parts are aligned versus each other because of the fixation at a common part.

The lens holder 3 is designed with a cylindrical tube body 16 and a square shaped flange 5,
which extends radially in outward direction from the tube body 16 and is arranged at the
end of the tube body 16 facing towards the PCB 6. Furthermore, the lens holder 3 is provid-
ed with three protrusions 4 arranged in 120 degrees versus each other with respect to a
length axis A of the camera module 1. The protrusions 4 are designed with a conical surface
having an increasing thickness in the direction towards the flange 5. The flange 5 is provided
with three centering surfaces 7 arranged at the side facing towards the protrusions 4, which
are also arranged in 120 degrees versus each other related to the length axis A of the camera
module 1. Furthermore, an elastomeric sealing 14 is provided between the camera module 1

and the camera housing part 10 like shown in Fig. 3C. In the shown embodiment there are
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provided three protrusions 4 and three centering surfaces 7 arranged in angles of 120 de-
grees, which is preferred as they define therefore two planes and the camera module 1 may
not tilt or in other words it is assured that the camera module 1 is abutting with three abut-
ment surfaces at the retainer ring and with three abutment surfaces at the attachment wall.
If the attachment with more or less abutment surfaces is reasonable it is also possible,

wherein they may be arranged also in other and not identical angles.

The centering surfaces 7 are designed spherical but may also be designed as conical surfaces
like for example in the Figs. 2A and 2B or as flat surfaces like shown in Fig. 2C. The centering
surfaces 7 are designed in a shape which urges the camera module 1 to a predefined posi-
tion. Therefore, the centering surfaces 7 are worked to a very precise geometry exposing
from the flange 5 in direction of the length axis A of the camera module 1 towards the pro-

trusions 4.

In the Figs. 3A to 3C it is shown the imaging system with a camera housing part 10 and the
camera module 1 attached thereto. The camera module 1 is arranged in an opening 11 of an
attachment wall 12 of the camera housing part 10 and fixed by a retainer ring 8 like de-
scribed in the following. The camera module 1 is inserted with the lens objective 2 in a first
step from the back side of the attachment wall 12 into the opening 11. In a second step, the
retainer ring 8 is pushed from the front side over the lens objective 2 and the tube body 16
of the lens holder 3. The retainer ring 8 comprises a tubular part 9 and a radially inwardly
directed collar 13 like shown in Fig. 3C. Furthermore, the retainer ring 8 and/or the protru-
sions 4 are designed either by the choice of a special material and/or by designing a special
geometry with for example weakened sections in an elastically deformable manner, so that
the retainer ring 8 may be pushed with the collar 13 under elastic deformation of one of
these parts over the protrusions 4 and snapping with the collar 13 behind the backside of
the protrusions 4 to the attachment position. The thickness of the retainer ring 8 or in this
special case of the collar 13 in direction of the length axis A is designed so that the addition
of the thickness of the attachment wall 12, the thickness of the collar 13 including the thick-
ness of the elastomeric sealing 14 is approximately identical or slightly greater than the dis-

tance between the flange 5 and the side of the protrusions 4 facing towards the flange 5 like
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shown in Fig. 3C. Therefore, the sealing 14 is loaded by a pressure force and deformed when
the camera module 1 is fixed in the mounting position by the retainer ring 8 to tighten the
opening 11 of the attachment wall 12. The protrusions 4 are designed with conical surface
with in axial direction towards the flange 5 increasing thickness, wherein the conical outer
surfaces may also be shaped spherical in circumferential direction. Therefore, the retainer
ring 8 and/or the protrusions 4 are deformed continuously increasing when the retainer ring

8 is pushed over the protrusions 4, which facilitates the mounting process.

The attachment wall 12 is provided with three recesses 15 having a corresponding shape
relating to the shape of the centering surfaces 7, so that the camera module 1 may dive with
the centering surfaces 7 into the recesses 15 to a predetermined position in axial as well as
in circumferential direction like shown in Fig. 3C. The centering surfaces 7 as well as the pro-
trusions 4 are arranged in angles of 120 degrees versus each other related to the length axis
A. The arrangement of the protrusions 4 and the centering surfaces 7 are turned to each
other by 60 degrees, so that the protrusions 4 are arranged in angles of 60 degrees to the
neighbored centering surfaces 7 in the projection in direction of the length axis A like shown
in Fig. 1C. When the camera module 1 is mounted in the attachment position, the centering
surfaces 7 are pressed into the recesses 15 and the protrusions 4 are pressed with their end
faces against the retainer ring 8 and the retainer ring 8 finally against the attachment wall
12, so that camera module 1 is attached at the camera housing part 10 by clamping the at-
tachment wall 12 between the retainer ring 8 and the flange 5 of the lens holder 3. As the
protrusions 4 and the centering surfaces 7 are arranged in angles of 60 degrees in circumfer-
ential direction, the camera module 1 is fixed with an equally distributed clamping force at

the attachment wall 12 of the camera housing part 10.

The mounting process of the camera module 1 needs therefore only two steps, inserting of
the camera module 1 into the opening and pushing the retainer ring 8 over the lens holder 3
to the attachment position. As the PCB 6 with the image sensor arranged thereon is fixed at
the lens holder 3 and the lens objective 2 is also fixed at the lens holder, the lens objective 2
got an orientation and position relating to the image sensor which is independent from the

mounting of the camera module 1 at the camera housing part 10. Furthermore, the attach-
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ment is realized via clamping forces applied via six abutment points, three at the retainer
ring 8 and three at the attachment wall 12, which results in a very precise attachment of the

camera module 1 at the camera housing part 10 related to the predetermined position.

Furthermore, the final attachment position of the camera module 1 is also defined by the
centering surfaces 7 engaging into the recesses 15 of the attachment wall 12, which urges
the camera module 1 into a predefined radial position and circumferential position. There-

fore, no further adjustment of the camera module 1 is needed.
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Claims:

1.

An imaging system for a motor vehicle, comprising

-a camera housing part (10) and at least one camera module (1) to be mounted at an
attachment wall (12) of said camera housing part (10), characterized in that

-the camera module (1) is provided with a radially outwardly directed flange (5) and
with several radially outwardly directed protrusions (4), and

-a closed retainer ring (8) is provided, wherein

-the protrusions (4) and/or the retainer ring (8) are elastically deformable, and

-the retainer ring (8) is attached by pushing it over the protrusions (4) under elastic
deformation of the retainer ring (8) and/or the protrusions (4) to an attachment posi-
tion, wherein

-the camera module (1) is attached at the attachment wall (12) by clamping the at-
tachment wall (12) between the retainer ring (8) and the flange (5) of the camera

module (1) when the retainer ring (8) is in the attachment position.

An imaging system according to claim 1, characterized in that,
-the protrusions (4) comprise a conical shape with an increasing thickness in the di-

rection to the flange (5).

An imaging system according to one of the preceding claims, characterized in that
-the flange (5) and/or the attachment wall (12) are provided with three centering sur-

faces (7) arranged at the side facing towards the other part.

An imaging system according to claim 3, characterized in that,

-the centering surfaces (7) comprise a conical, a spherical or a flat shape.

An imaging system according to one of the claims 3 or 4, characterized in that
-the centering surfaces (7) are arranged in angles of 120 degrees versus each other

with respect to a length axis (A) of the camera module (1).
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6. An imaging system according to any one of the preceding claims, characterized in

that
-the camera module (1) comprises three protrusions (4) which are arranged in angles
of 120 degrees with respect to each other related to a length axis (A) of the camera

module (1).

7. An imaging system according to claim 5 and claim 6, characterized in that

-the three protrusions (4) and the three centering surfaces (7) are arranged in angles
of approximately 60 degrees versus each other with respect to the length axis (A) of

the camera module (1).

8. An imaging system according to any one of the preceding claims, characterized in

that,
-the retainer ring (8) comprises a tubular part (9) and a collar (13) extending radially

inwardly from the tubular part (9).

9. An imaging system according to any one of the preceding claims, characterized in

that,
-the camera module (1) comprises a cylindrical shape, and

-the retainer ring (8) comprises a circular ring shape.
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