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(57) ABSTRACT 
A Waterproof case for an in-vehicle camera includes a front 
case part and a rear case part, and houses imaging means 
such as the imaging device therein. A packing member is set 
between the front case part and the rear case part, and 
Waterproofs and seals the space therebetWeen. A Water-stop 
Wall part is protrudingly formed on a ?ange part Which is an 
attaching portion of the rear case part at a peripheral of the 
packing member. A concave part, into Which the Water-stop 
Wall part can be ?tted, is formed on an opening peripheral 
part Which is an attaching portion of the front case part. 
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WATERPROOF CASE FOR IN-VEHICLE CAMERA 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a technique for 
Waterproo?ng an in-vehicle camera provided outside a 
vehicle. 

[0003] 2. Description of the Related Art 

[0004] There is a technique to take an image of periphery 
of a vehicle, particularly a dead Zone, With an in-vehicle 
camera provided outside the vehicle and to display the 
image on a display apparatus inside the vehicle. 

[0005] Since such in-vehicle camera is provided outside 
the vehicle body, it is required to have a su?icient Waterproof 
property. 

[0006] In a general Waterproof structure of such in-vehicle 
camera, a packing is held betWeen a front case and a rear 
case, Which constitutes an outer part of the in-vehicle 
camera, and the cases are screWed shut. 

[0007] HoWever, in such Waterproof structure, since a 
packing is compressed and disposed betWeen the front case 
and the rear case, a small clearance is formed in an attaching 
portion betWeen the front case and the rear case. Accord 
ingly, When Washing a vehicle With high pressure, an inj ec 
tion Water of high pressure may directly hit the packing. In 
such case, there is a problem that the packing is pressed 
inWardly by the Water pressure, Whereby a Waterproof 
property is deteriorated. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the invention is to provide a 
Waterproof case for an in-vehicle camera having an excellent 
Waterproof property. 

[0009] According to a ?rst aspect of the invention, there is 
provided a Waterproof case for an in-vehicle camera includ 
ing: a ?rst case part; a second case part Which forms a case 
body With the ?rst case part so as to house imaging means; 
a packing member set betWeen the ?rst case part and the 
second case part; and a Water preventing section provided 
betWeen the ?rst case part and the second case part, Wherein 
the packing member Waterproofs and seals the space 
betWeen the ?rst case part and the second case part, and the 
Water preventing section prevents the packing member from 
being exposed to Water outside. 

[0010] According to a second aspect of the invention, as 
set forth in the ?rst aspect of the invention, the Water 
preventing section may include: a Water-stop Wall part 
protrudingly formed on an attaching portion of the ?rst case 
part at an outer peripheral of the packing member; and a 
concave part formed on an attaching portion of the second 
case part, Wherein the Water-stop Wall part can be ?tted in 
the concave part. 

[0011] According to a third aspect of the invention, as set 
forth in the second aspect of the invention, the Water-stop 
Wall part may be ?tted to the concave part such that a 
positional relation of the ?rst case part and the second case 
part is maintained constant. 
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[0012] According to a fourth aspect of the invention, as set 
forth in the second aspect of the invention, the ?rst case part 
may include a lens holding cylinder part Which holds a 
imaging lens of the in-vehicle camera. 

[0013] According to a ?fth aspect of the invention, as set 
forth in the second aspect of the invention, the second case 
part may include a lens holding cylinder part Which holds a 
imaging lens of the in-vehicle camera. 

[0014] According to a sixth aspect of the invention, as set 
forth in the ?rst aspect of the invention, the Water preventing 
section may be provided at an outer peripheral of the 
packing member. 

[0015] According to a seventh aspect of the invention, as 
set forth in the ?rst aspect of the invention, a packing 
housing groove may be formed on one of the ?rst case part 
or the second case part, Wherein the packing member is 
housed in the packing housing groove such that the packing 
member protrudes from the packing housing groove. 

[0016] According to an eighth aspect of the invention, as 
set forth in the ?rst aspect of the invention, the ?rst case part 
and the second case part may be ?xed together With a screW. 

[0017] According to a ninth aspect of the invention, as set 
forth in the second aspect of the invention, the Water-stop 
Wall part may be intermittently projected from the attaching 
portion of the ?rst case part. 

[0018] According to the Waterproof case for an in-vehicle 
camera described above, since the Water preventing section, 
Which prevents the packing member from being exposed to 
the Water outside, is provided betWeen the ?rst case part and 
the second case part, the case Where high pressure injection 
Water directly reaches a packing member at the time of 
Washing a car by high pressure can be ef?ciently prevented. 
Accordingly, an excellent Waterproof property can be 
obtained. 

[0019] Further, When the Water preventing section 
includes the Water-stop Wall part protrudingly formed on the 
attaching portion of the ?rst case part at the outer peripheral 
of the packing member, and the concave part formed on the 
attaching portion of the second case part, Wherein the 
Water-stop Wall part can be ?tted in the concave part, the 
clearance betWeen the attaching portion of the ?rst case part 
and the attaching portion of the second case part can be 
made as small as possible. Accordingly, an excellent Water 
proof property can be obtained, and comparatively compact 
structure can be realiZed. 

[0020] Further, When the Water-stop Wall part may be ?tted 
to the concave part such that a positional relation of the ?rst 
case part and the second case part is maintained constant, 
defects causing by a change of positional relation of the ?rst 
case part and the second case part, such as a change of a 
vieWing scope, can be ef?ciently prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a side vieW shoWing a Waterproof case for 
a camera apparatus according to an exemplary embodiment 
of the invention; 

[0022] FIG. 2 is a partially-cut sectional vieW shoWing a 
Waterproof case for a camera apparatus according to the 
exemplary embodiment of the invention; 
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[0023] FIG. 3 is an exploded perspective vieW of a Water 
proof case for a camera apparatus as vieWed from a side of 
a front face thereof according to the exemplary embodiment 
of the invention; and 

[0024] FIG. 4 is an exploded perspective vieW of a Water 
proof case for camera apparatus as vieWed from a side of a 
rear face thereof according to the exemplary embodiment of 
the invention. 

DESCRIPTION OF THE EXEMPLARY 
EMBODIMENT 

[0025] Hereinafter, a Waterproof case for an in-vehicle 
camera according to the exemplary embodiment of the 
invention Will be described. As a matter of convenience for 
description, an image side (lens side) is described as a front 
side, and an imaging area side (imaging device side) is 
described as rear side. 

[0026] An in-vehicle camera 10 to Which the Waterproof 
case 20 is applied is provided, for example, outside a vehicle 
body such as a front part of a vehicle, a rear part of a vehicle, 
or a lateral part of a vehicle. Further, the camera images 
regions such as a Wide region including right and left sides 
of the front part of a vehicle, a rear region of a vehicle, a left 
lateral region, or a right lateral region of a vehicle. 

[0027] The Waterproof case 20 includes a case body 21 
having a front case part 22 as a ?rst case part and a rear case 

part 30 as a second case part, and a packing member 40. 
Further, imaging means is housed and ?xed in the front case 
part 22 and rear case part 30. 

[0028] Here, the imaging means includes an imaging 
device 12 and an imaging lens 14. 

[0029] The imaging device 12 may include, for example, 
a single CCD etc. The imaging device 12 is mounted and 
?xed on a substrate 13. Aprocessing circuit including a drive 
circuit etc. for the imaging device 12 is formed on the 
substrate 13. Since the substrate 13 is housed and ?xed at a 
predetermined position in the case body 21 including a 
predetermined position in the front case part 22 and a 
predetermined position in the rear case part 30, the imaging 
device 12 is housed and ?xed at a predetermined position in 
the Waterproof case 20. Further, a Wire connected to the 
substrate 13 is draWn outWard through a Wire draWing part 
formed in the rear case part 30, and is connected to a poWer 
source, a control unit, a display apparatus etc. 

[0030] The imaging lens 14 is a lens designed to conduct 
light from external region, Which is an imaging object, to the 
imaging device 12 in a desired characteristic. For example, 
the imaging lens 14 mat be a compound lens in Which a 
plurality of lenses being combined. For a camera Which 
images a periphery of a vehicle, generally, the imaging lens 
14 includes a Wide-angle lens or a ?sh-eye lens having a 
characteristic capable of imaging a scope of Wide angle. 

[0031] The imaging lens 14 is housed and ?xed in a lens 
holding cylinder part 28 of the front case part 22, and is held 
at a certain position on a front side of the imaging device 12. 
Accordingly, the imaging device 12 images an external 
scene through the imaging lens 14. 

[0032] The front case part 22 is made of a resin, for 
example, and includes a front case body part 23 and a lens 
holding cylinder part 28. 
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[0033] The front case body part 23 is formed such that one 
side (rear side) thereof is opened. Further, a side Wall part 24 
surrounding all four peripheral sides of the front case body 
part 23 has a dimension of a predetermined thickness. A 
packing housing groove 23b, a concave part 26, and a screW 
hole 24h, Which Will be described beloW, are formed on a 
rear opening peripheral part 2311 Which is an attaching 
portion of the front case body part 23. 

[0034] A lens holding cylinder part 28 is a member that 
holds the imaging lens 14. Here, the lens holding cylinder 
part 28 is substantially formed in a cylinder shape, and an 
inner space thereof is communicated With the front case 
body part 23. The imaging lens 14 is ?xed and held With this 
lens holding cylinder part 28. 

[0035] Arear case part 30 is made ofa resin, for example, 
and includes a rear case body part 32 and a ?ange part 34. 

[0036] The rear case body part 32 is formed such that one 
side (front side) thereof is opened. Further, ?ange part 34 of 
substantially a rectangular ring-shape is formed on an open 
ing peripheral part of the rear case body part 32 such that the 
?ange part 34 is protected outWardly as an attaching portion. 
The front case part 22 and the rear case part 30 are attached 
together such that a rear end face of the front case body part 
23 and a front end face of the ?ange part 34 are facing each 
other, Whereby a rectangular space Which houses the imag 
ing means is formed betWeen the front case part 22 and the 
rear case part 30. 

[0037] Further, screW insert holes 35h are formed at 
certain positions (four comer positions in the exemplary 
embodiment) of the ?ange part 34, and screW holes 24h are 
formed on the opening peripheral part 23a of the front case 
body part 23 at positions corresponding to each of the screW 
insert holes 35h. Further, the front case part 22 and the rear 
case part 30 are ?xed and held together by inserting a screW 
into respective screW insert holes 35h in a state of being 
attached to together, and screWing the screW into respective 
screW holes 24h. The attachment of the front case part 22 
and the rear case part 30 can be performed using various 
?xing means such as an engagement structure or an adhe 

sive, regardless of the screW. 

[0038] A packing member 40 is set betWeen the front case 
part 22 and the rear case part 30. The packing member 40 
Waterproofs and seals the space betWeen the front case part 
22 and the rear case part 30. 

[0039] More speci?cally, the packing member 40 is made 
of elastic member such as rubber, and is formed in a ring 
shape corresponding to the opening peripheral part 2311 of 
the front case part 22. In the exemplary embodiment, 
therefore, the packing member is formed substantially in a 
rectangular ring shape. On an end face of the opening 
peripheral part 23a of the front case part 22, a substantially 
rectangular ring-shaped packing housing groove 23b is 
formed along the circumferential direction of the end face. 
The packing member 40 is formed in a thickness in Which 
the packing member 40 is housed in the packing housing 
groove 23b With some degree of protrusion (small quantity 
of protrusion in the exemplary embodiment). Further, When 
the front case body part 23 and the rear case body part 32 are 
?xed together, the packing member 40 is interposed betWeen 
the opening peripheral part 2311 and the ?ange part 34 in a 
compression state. Accordingly, the space betWeen the open 
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ing peripheral part 23a and the ?ange part 34 is sealed in a 
Waterproof structure by the packing member 40. 

[0040] Further, a Water preventing section, Which prevents 
the packing member 40 from being exposed to the Water 
outside, is provided in the space betWeen the front case body 
part 23 and the rear case body part 32. 

[0041] In the exemplary embodiment, the Water prevent 
ing section includes a Water-stop Wall part 36 Which is 
protrudingly formed on an end face of the ?ange part 34 of 
the rear case part 30, and a concave part 26 Which is formed 
on an end face of the opening peripheral part 2311 of the front 
case part 22. 

[0042] The Water-stop Wall part 36 is formed on the end 
face of the ?ange part 34 so as to project on an outer 
periphery of the packing member 40 along an extending 
direction of the packing member 40. In the exemplary 
embodiment, the Water-stop Wall part 36 has four protru 
sions 36a linearly arranged along an extending directions of 
each of the four sides of the ?ange part 34, but the Water-stop 
Wall part 36 is not linked in four comers of the ?ange part 
34. Further, each of the protrusions 36a is formed at an outer 
peripheral side of a position Where the packing member 40 
is placed on the ?ange part 34. 

[0043] The concave part 26 is formed on an end face of the 
opening peripheral part 23a of the front case part 22 in a 
groove shape capable of ?tting the Water-stop Wall part 36 
therein. In the exemplary embodiment, the concave part 26 
has four concave grooves 26a corresponding to a protrusion 
shape of each of the protrusions 36a. The concave grooves 
26a have a shape capable of ?tting the protrusions 3611 such 
that a positional relation of the front case body part 23 and 
the rear case body part 32 is maintained constant When the 
front case body part 23 and the rear case body part 32 are 
attached together. Accordingly, in the state of maintaining 
the front case part 22 and the rear case part 30 in a constant 
positional relation, the Water-stop Wall part 36 is adapted to 
be ?tted With respect to the concave part 26. Moreover, it is 
not necessary that all protrusions 36a are ?tted to each of the 
concave grooves 2611 Without clearance as long as the front 
case part 22 and the rear case part 30 are maintained in a 
constant positional relation as a result of an entire ?tting 
structure of the protrusions 36a and the concave grooves 
26a. For example, each of the protrusions 3611 may be ?tted 
to the respective concave grooves 2611 such that an outer 
surface of the protrusion 36a contacts With an outer surface 
of the concave groove 26a. 

[0044] In the Waterproof case 20 mentioned above, the 
packing member 40 is interposed betWeen the opening 
peripheral part 2311 and the ?ange part 34 in a compression 
state When the front case part 22 and the rear case part 30 are 
?xed together. Accordingly, the front case body part 23 and 
the rear case body part 32 are sealed in a Waterproof 
structure by the packing member 40. Further, the Water-stop 
Wall part 36 is adapted to be ?tted to the concave part 26 on 
the outer peripheral side of the packing member 40. 

[0045] Accordingly, When Washing a car by high pressure, 
even if high pressure Water reaches an attaching portion of 
the front case part 22 and the rear case part 30 of the 
Waterproof case 20, the high pressure Water ?rstly reaches 
the Water-stop Wall part 36. Therefore, the packing member 
40 can be prevented from being exposed to the high pressure 
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Water. Consequently, a misalignment of the packing member 
40 by the high pressure Water is e?iciently prevented, and an 
excellent Waterproof property can be obtained. 

[0046] Further, since the Water-stop Wall part 36 and the 
concave part 26 are provided Within the attaching portion of 
the front case part 22 and the rear case part 30, a compact 
structure can be obtained compared With a structure in Which 
high pressure Water is prevented by providing an separate 
member. 

[0047] Particularly, since the Water-stop Wall part 36 is 
?tted to the concave part 26, the clearance betWeen the front 
case part 22 and the rear case part 30 can be made as small 
as possible, and an excellent Waterproof property can be 
obtained. 

[0048] Further, since the Water-stop Wall part 36 is ?tted to 
the concave part 26 such that the positional relation betWeen 
the front case part 22 and the rear case part 30 is maintained 
constant, defects form the positional relation of both case 
parts 22, 30 can be e?iciently prevented. 

[0049] Assuming that a camera apparatus using the Water 
proof case 20 is mounted on a vehicle body via a bracket 
provided on the rear case part 30, and that imaging means 
including the imaging device 12 and the imaging lens 14 is 
?xed to the front case part 22. Here, even if the rear case part 
30 is mounted to the vehicle body in a proper positional 
relation, the position of the imaging means With respect to 
the vehicle becomes misaligned from the proper position 
When the position of the rear case part 30 and the front case 
part 22 becomes misaligned. Accordingly, the positional 
misalignment of the rear case part 30 and the front case part 
22 results in a misalignment of imaging scope. Therefore, by 
?tting the Water-stop Wall part 36 to the concave part 26 With 
the positional relation of both case parts 22, 30 being 
constant, the imaging scope can be maintained constant and 
a stabiliZation of quality can be obtained. 

[0050] Moreover, in the exemplary embodiment, the 
Water-stop Wall part 36 is not linked at each of the corners 
of the ?ange part 34, that is, the Water-stop Wall part 36 is 
intermittently projected from the end face of the ?ange part 
34 at the periphery Where the packing member is set. 
HoWever, the Water-stop Wall part 36 may be continuously 
projected from the end face of the ?ange part 34 at the 
periphery Where the packing member is set. In this case, the 
packing member 40 can be prevented from being exposed to 
the high pressure Water With respect to a front direction of 
periphery of the attaching portion, and an excellent Water 
proof property can be obtained. 

[0051] Further, although the Water-stop Wall part 36 is 
formed in the rear case part 30 and the concave part 26 is 
formed in the front case part 22 in the exemplary embodi 
ment, the Water-stop Wall part may be projected and formed 
in the front case part, and the concave part capable of ?tting 
the Water-stop Wall part may be formed in the rear case part. 

[0052] Further, although the Water-stop Wall part 36 is 
?tted to the concave part 26 Without being externally 
exposed in the exemplary embodiment, that is not necessar 
ily required. For example, a bottom or an outer side part of 
the concave part 26 may be opened, and a front end or and 
outer side face of the Water-stop Wall part 36 may be 
externally exposed. 
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[0053] While there has been described in connection With 
the exemplary embodiment of the present invention, it Will 
be obvious to those skilled in the art that various changes 
and modi?cation may be made therein Without departing 
from the present invention. It is aimed, therefore, to cover in 
the appended claim all such changes and modi?cations as 
fall Within the true spirit and scope of the present invention. 

[0054] The present invention claims foreign priority from 
Japanese patent application no. 2005-254416, ?led on Sep. 
2, 2005, the content of Which is incorporated herein by 
reference. 

What is claimed is: 
1. AWaterproof case for an in-vehicle camera comprising: 

a ?rst case part; 

a second case part Which forms a case body With the ?rst 
case part so as to house imaging means; 

a packing member set betWeen the ?rst case part and the 
second case part; and 

a Water preventing section provided betWeen the ?rst case 
part and the second case part, 

Wherein the packing member Waterproofs and seals the 
space betWeen the ?rst case part and the second case 
part, and 

the Water preventing section prevents the packing member 
from being exposed to Water outside. 

2. The Waterproof case for an in-vehicle camera according 
to claim 1, 

Wherein the Water preventing section comprises: 

a Water-stop Wall part protrudingly formed on an attach 
ing portion of the ?rst case part at an outer peripheral 
of the packing member; and 

a concave part formed on an attaching portion of the 
second case part, 

Wherein the Water-stop Wall part can be ?tted in the 
concave part. 
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3. The Waterproof case for an in-vehicle camera according 
to claim 2, 

Wherein the Water-stop Wall part is ?tted to the concave 
part such that a positional relation of the ?rst case part 
and the second case part is maintained constant. 

4. The Waterproof case for an in-vehicle camera according 
to claim 2, 

Wherein the ?rst case part includes a lens holding cylinder 
part Which holds a imaging lens of the in-vehicle 
camera. 

5. The Waterproof case for an in-vehicle camera according 
to claim 2, 

Wherein the second case part includes a lens holding 
cylinder part Which holds a imaging lens of the in 
vehicle camera. 

6. The Waterproof case for an in-vehicle camera according 
to claim 1, 

Wherein the Water preventing section is provided at an 
outer peripheral of the packing member. 

7. The Waterproof case for an in-vehicle camera according 
to claim 1, 

Wherein a packing housing groove is formed on one of the 
?rst case part or the second case part, 

further Wherein the packing member is housed in the 
packing housing groove such that the packing member 
protrudes from the packing housing groove. 

8. The Waterproof case for an in-vehicle camera according 
to claim 1, 

Wherein the ?rst case part and the second case part are 
?xed together With a screW. 

9. The Waterproof case for an in-vehicle camera according 
to claim 2, 

Wherein the Water-stop Wall part is intermittently pro 
jected from the attaching portion of the ?rst case part. 


