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(54) Waterproof box

(57) The present invention provides a waterproof box
which can improve water performance and work efficien-
cy, and can reduce space. When washing water hits in
the lower surface 33h of first waterproof portion 33 of an
upper cover 15, spay is generated. At this time, an outer
surface 30b, which is formed in a tapered shape, of first
waterproof portion 30 abuts on an inner surface 33g,

which is formed in a tapered shape, of the first waterproof
portion 33. Further, the outer surface 30b engages with
the inner surface 33g. As a result, the inlet of a minute
path 27 is closed. Even if water leaks, force of the water
is reduced because the water enters in a groove 33b or
35a. The water in which force of the water is reduced
falls down.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a waterproof
box waterproofed by overlapping a box main body side
waterproof structure with a cover side waterproof struc-
ture.

BACKGROUND OF THE INVENTION

[0002] For example, an electric junction box installed
in an engine room of a vehicle has connection parts of a
wiring harness, electric parts such as a relay or fuse, and
electric component such as an electronic control unit. It
is required to keep liquid such as water away from all
parts of the electric junction box when the vehicle runs
in the rain or the engine room is washed with high-pres-
sure. For this reason, the electric junction box is con-
structed with a waterproofed box main body receiving
the electric parts and the like, and a waterproofed cover
for covering an upper opening of the box main body. The
electric junction box has a function as a waterproof box.
[0003] For the waterproof box, various waterproof
types are known. For example, one type is waterproofed
by sandwiching a packing between a waterproof struc-
ture arranged in the box main body and a waterproof
structure arranged in the cover (see Patent Document
1). Further, another type is waterproofed by overlapping
the waterproof structure of the box main body with the
waterproof structure of the cover without using the pack-
ing (see Patent Document 2).
[0004] In the waterproof box of type using the packing,
since the packing sandwiched between the waterproof
structures covers a gap, waterproof performance can be
increased. However, there is a problem such that the
parts of the packing are increased, and as a result costs
are increased. Furthermore, process for installing the
packing is increased. For this reason, in recent years,
the waterproof box of type not using the packing is used.
[0005] The waterproof box of type not using the pack-
ing disclosed in the Patent Document 2 includes a box
main body having an upper opening and a cover for cov-
ering the upper opening of the box main body. The wa-
terproof box is waterproofed by overlapping waterproof
structures which are provided in a box body and a cover
joint respectively. More specifically, the box main body
side waterproof structure has a circular waterproof pro-
jection arranged around the tip of the peripheral wall of
the box main body. The cover side waterproof structure
has a circular waterproof dent arranged around the tip of
the cover peripheral wall of the cover.
[0006] In the above configuration and construction, the
cover is arranged in the upper side of the upper opening
of the box main body. And then, the cover is moved
straight down, and the waterproof structures are over-
lapped. At this time, the waterproof projection is inserted
in the waterproof dent. Further, a main body lock ar-

ranged in the waterproof structure of the box main body
is locked on a U-shaped cover lock arranged in the cover
waterproof structure. Thereby the box main body and the
cover are locked, and become the locked state. The main
body lock and the cover lock are provided in at least two
positions which is located at the right and left sides of the
waterproof box (or at the back and forth sides thereof).
The two positions are separately located.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0007]

Patent Document 1: Japanese Patent Publication
Application No. 2001-72116
Patent Document 2: Japanese Patent Publication
Application No. H09-216648

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0008] In the waterproof box of type not using the pack-
ing, there is a problem such as the following. More spe-
cifically, when injection water pressure with high-pres-
sure washing is high, the washing water injected toward
the waterproof box hits in the peripheral wall of the box
main body. Thereafter, the washing water is increased
along the peripheral wall, and passes through a minute
gap between the overlapped waterproof structures. As a
result, liquid such as water enters into the inside of the
waterproof box.
[0009] In the Patent document 2, the inner walls are
respectively arranged inside waterproof structures of the
peripheral wall and the cover peripheral wall. Therefore,
although water enters into the inside in the above condi-
tion, electric components are prevented from getting wet
by the inner wall. However, it is difficult to arrange the
inner wall in various waterproof boxes because the inner
wall can not be partly arranged therein. Therefore, it is
required to provide effective measures against water-
proof structures of the box main body and the cover.
[0010] Recently, an aluminum electric wire is arranged
in the waterproof box. The connection of the aluminum
electric wire does not like water adhesion. For this rea-
son, the need for preventing water adhesion is increas-
ing.
[0011] Also, in the waterproof box of type not using the
packing, there is a problem such as the following. More
specifically, when the locked state of the main body lock
and the cover lock is canceled, at least two positions
respectively have to be canceled. Its work is troublesome
work for a worker or user. Furthermore, when the locked
states in two positions are canceled respectively and then
the cover is removed, it is necessary to maximize the
space which is able to use both hands in the upper side
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of the waterproof box. Also, it goes without saying that
waterproof performance has to be maintained so as to
solve those problems.
[0012] Accordingly, an object of the present invention
is to provide a waterproof box which can improve water-
proof performance and work, and can save space.

SUMMARY OF THE INVENTION

MEANS FOR SOLVING THE PROBLEM

[0013] In order to attain the above-described objec-
tives, according to a first aspect of the present invention,
a waterproof box includes a box main body having a pe-
ripheral wall and receiving components which do not like
water inside of the peripheral wall, a cover having a cover
peripheral wall and covering an opening of the edges of
the peripheral wall of the box main body, a main body
side waterproof structure arranged in the peripheral wall
of the box main body, and a cover side waterproof struc-
ture arranged in the cover peripheral wall of the cover.
The main body side waterproof structure is overlapped
with the cover side waterproof structure so as to water-
proof, and opposed surfaces by overlapping are a main
body side matching surface and a cover side matching
surface, respectively. Further, the main body side match-
ing surface and the cover side matching surface are
formed as at least a pair of tapered surfaces which are
abutted and fit when the cover is moved in a direction
removing the box main body.
[0014] According to the present invention having the
above feature, when the cover fits up by water pressure,
the tapered surfaces are abut and fit each other. A minute
path generated between the main body side matching
surface and the cover side matching surface, in other
words, a minute path being water flow path, is covered
by fitting the tapered surfaces. As a result, pass (ingress)
of water is prevented.
[0015] According to a second aspect of the present
invention in the context of the first aspect thereof, rotation
supporting points are arranged in the main body side
waterproof structure and the cover side waterproof struc-
ture respectively so that the cover is rotatably and re-
movably moved against the box main body.
[0016] According to the present invention having the
above feature, the cover is rotatably moved in the rotation
supporting point. By rotating the rotatation supporting
point, the cover can cover the opening of the box main
body and be removably moved. Further, lock structure,
in which the box main body and the cover are locked, is
provided in a position opposite to the position arranging
the rotation supporting point. That is, the lock structure
is arranged in one position. Thus, cancel of the lock is
performed with one position. According to the present
invention, the cover can be attached and removed with
one hand (one action).

EFFECTS OF THE INVENTION

[0017] According to the first aspect of the present in-
vention described above, since the main body side
matching surface and the cover side matching surface
are formed as at least a pair of tapered surfaces, pass
of the water can be prevented by fitting the tapered sur-
faces. Thus, according to the present invention, water-
proof performance can be improved than ever before.
[0018] According to the second aspect of the present
invention described above, since the rotation supporting
point is arranged, the cover can be attached and removed
with one hand. Thus, according to the present invention,
work can be efficiently performed. Furthermore, since
the cover is attached and removed with one hand, it is
not required to maintain large space which is able to use
both hands in the upper side of the cover. Thus, space
can be saved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is an exemplary diagram showing an example
of installation of an electric junction box including a
waterproof box of the present invention;
FIG. 2 is an exploded perspective view of the electric
junction box;
FIG. 3 is a perspective view (including a part cross-
section) showing a main body side waterproof struc-
ture and a cover side waterproof structure;
FIG. 4 is a cross-sectional view showing the main
body side waterproof structure and the cover side
waterproof structure;
FIG. 5A is a cross-sectional view of the main body
side waterproof structure and the cover side water-
proof structure according to a minute path;
FIG. 5B is an exemplary diagram of the minute path;
FIG. 6 is an enlarged sectional view of third water-
proof portion;
FIG. 7 is an enlarged sectional view of second wa-
terproof portion;
FIG. 8 is an enlarged sectional view of first water-
proof portion;
FIG. 9 is a cross-sectional view showing first defor-
mation example of a groove;
FIG. 10 is a cross-sectional view showing second
deformation example of the groove;
FIG. 11 is a cross-sectional view showing another
example of the third waterproof portion providing a
taper shaped surface; and
FIG. 12 is a cross-sectional view showing another
embodiment of the main body side waterproof struc-
ture and the cover side waterproof structure.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0020] Hereafter, one example according to an embod-
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iment of the present invention will be explained with ref-
erence to the drawings. FIG. 1 is an exemplary diagram
showing an example of installation of an electric junction
box including a waterproof box of the present invention.
FIG. 2 is an exploded perspective view of the electric
junction box. FIGs. 3-11 are various views according to
the waterproof box of the present invention.
[0021] The reference numeral 1 in FIG. 1 shows an
electric junction box (self-contained device of vehicular
electric components such as R/B: relay box, J/B: junction
box, ECU, and the like). The electric junction box 1 is a
relay box, but not limited thereto, and mounted on an
engine room 3 of a vehicle 2. In the engine room 3, a
battery 5 is installed next to an engine 4. The electric
junction box 1 is installed next to the battery 5. Since the
electric junction box 1 is installed in the engine room 3,
it is required to keep fluid like water away from electric
components (components do not like water) of the inside
of the electric junction box 1 when the vehicle runs in the
rain or the engine room 3 is washed with high-pressure.
[0022] The electric junction box 1 described below has
a waterproof box of the present invention. Even if the
injection water pressure in high-pressure is high water
pressure such as 8MPa - 12MPa, ingress of the water
into internal electric parts are prevented.
[0023] In FIG. 2, the electric junction box 1 has a wa-
terproof box 11 made of synthetic resin, and functional
parts 12 and 13 which are received in the waterproof box
11. In the waterproof box 11, for example, a wiring har-
ness (not shown) including an aluminum electric wire is
guided. The functional parts 12 and 13 include parts such
as a relay (parts such as a relay are not shown in draw-
ings. FIG. 2 mainly shows diagram of cavity). In the cavity
of the functional part 12, an inner wall 12a described be-
low is arranged.
[0024] The waterproof box 11 has a box main body 14
receiving the functional parts 12 and 13, an upper cover
15 (corresponding to a cover in claims) covering an upper
opening of the box main body 14, and a lower cover 16
fitting in the lower section of the box main body 14.
[0025] The box main body 14 and the upper cover 15
in the present invention have several features, respec-
tively. As one of the features, although the packing is not
used, the waterproof box has waterproof structure which
can maintain high waterproof performance. As the other
of the features, the upper cover 15 is rotatably moved
against the box main body 14, and can be attached and
removed with one hand action (one action). Hereafter,
the box main body 14 and the upper cover 15 will be
explained while those features are included.
[0026] The box main body 14 has a peripheral wall 17.
The peripheral wall 17 is formed into a frame shape. As
shown in FIG. 2, for example the peripheral wall 17 is
formed into a shape continuing a plurality of walls. Inci-
dentally, an arrow P defines up and down direction, an
arrow Q defines front and back direction, and an arrow
R defines right and left direction (Here, the front and back
direction and the right and left direction are defined with-

out matching front and back direction of the engine room
3 and right and left direction thereof). In outer surface of
the back side wall in the peripheral wall 17, a rotation
supporting point 18 is arranged so as to rotate and re-
move the upper cover 15 (see FIG. 3). Further, in outer
surface of the front side wall of the peripheral wall 17, a
main body lock 19 is arranged so as to lock the upper
cover 15.
[0027] The upper cover 15 is rotatebly moved around
the rotation supporting point 18 of the box main body 14,
and is locked on the main body lock 19. When the locked
state is canceled, at the same time, and the upper cover
15 is rotated so that the upper cover 15 is lifted, the upper
cover 15 can be easily removed from the box main body
14.
[0028] In order to waterproof, a main body side water-
proof structure 20 is arranged around the top end of the
peripheral wall 17. In the lower portion of the peripheral
wall 17, a joint 21 is arranged so as to fit the lower cover
16. Incidentally, the joint 21 is formed with well-known
construction. So explanation of the joint 21 is omitted in
the embodiment.
[0029] The upper cover 15 is a cover member made
to conform to the shape of the box main body 14, and
has a ceiling wall 22 and a cover peripheral wall 23. The
ceiling wall 22 is positioned in the top of the waterproof
box 11. The cover peripheral wall 23 extends from the
peripheral wall of the ceiling wall 22 downward. In the
back side wall of the cover peripheral wall 23, a rotation
supporting point 24 (see FIG. 3) is arranged with the ro-
tation supporting point 18 (see FIG. 3) of the box main
body 14. The rotation supporting point 24 is the center
of rotation of the upper cover 15. Also, in the front side
wall of the cover peripheral wall 23, a lock cover 25 is
arranged so as to be caught and locked in the main body
lock 19. In the bottom end of the cover peripheral wall
23, a cover side waterproof structure 26 is arranged so
as to waterproof.
[0030] A common known lower cover is used as the
lower cover 16, and a detailed explanation of the lower
cover 16 is omitted.
[0031] The main body side waterproof structure 20 and
the cover side waterproof structure 26 will be explained
with reference to FIGs. 3-8. In
[0032] FIGs. 3 and 4, as typical examples of all circum-
ferences of the peripheral wall, waterproof structure of
the wall including the rotation supporting points 18, 24 is
respectively shown.
[0033] In FIGs. 3 and 4, the upper cover 15 is rotated
against the box main body 14, and is locked in the box
main body 14. When the upper cover 15 is locked in the
box main body 14, the main body side waterproof struc-
ture 20 and the cover side waterproof structure 26 are
overlapped as shown in FIGs 3 and 4.
[0034] While, it is required to consider rotation trajec-
tory in structure in order to rotate the upper cover 15.
However, it is impossible to be overlapped around all
circumferences without a gap. Therefore, a minute path
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27 generated by a gap between opposed surfaces
(matching surfaces described below) is formed between
the main body side waterproof structure 20 and the cover
side waterproof structure 26 (FIG. 5B indicates a water
infiltration direction and shows exemplary minute path
27). Also, preventing the ingress of water in the minute
path 27 and greatly reducing the entering water power
are purpose of waterproof structure of the waterproof box
11.
[0035] A main body side matching surface 28 is formed
in the main body side waterproof structure 20. A cover
side matching surface 29 is formed in the cover side wa-
terproof structure 26. The main body side matching sur-
face 28 and the cover side matching surface 29 are op-
posed by overlapping the upper cover 15 and the box
main body 14. Each surface constructing the main body
matching surface 28 and the cover side matching surface
29 will be explained below.
[0036] In FIGs. 3 to 8, the main body side waterproof
structure 20, as discussed previously, is arranged in the
top end of the peripheral wall 17, and is a part preventing
water entry. Further, the main body side waterproof struc-
ture 20 has a first waterproof portion 30 arranged in the
inlet of the minute path 27, a second waterproof portion
31 arranged in the middle of the minute path 27 and a
third waterproof portion 32 arranged in the outlet of the
minute path 27 (inlet of the minute path 27 is a portion in
which water is first entered from outside). The waterproof
box of the present invention will be explained from the
third waterproof portion 32 sequentially.
[0037] The third waterproof portion 32 is positioned at
the top edge of the peripheral wall 17, and formed in the
same thickness as the peripheral wall 17 (an outer sur-
face 17a and an inner surface 17b, which they determine
the thickness of the peripheral wall 17, are formed along
the up and down direction). The third waterproof portion
32 has an upper surface 32a fitting in the top end of the
peripheral wall 17. The upper surface 32a is formed as
a surface including a part of the main body side matching
surface 28. Further, the outer surface 32b perpendicular
to the upper surface 32a and continuing thereto is formed
as a surface including a part of the main body side match-
ing surface 28. The outer surface 32b is formed parallel
to an inner surface 17b of the peripheral wall 17. The
upper surface 32a has a chamfered portion 32c. The
chamfered portion 32c is arranged in a position continu-
ing to the inner surface 17b.
[0038] The second waterproof portion 31 is arranged
under the third waterproof portion 32 and formed. The
second waterproof portion 31 is formed with a about dou-
ble thickness of the third waterproof portion 32 (about
double thickness is one example). The second water-
proof portion 31 is formed so that the portion thicker than
the third waterproof portion 32 is projected outward. The
upper surface 31a of the second waterproof portion 31
is perpendicular to the outer surface 32b of the third wa-
terproof portion 32 and continued thereto. Further, the
upper surface 31a is formed parallel to the upper surface

32a of the third waterproof portion 32. The upper surface
31 a is formed as a surface including a part of the main
body side matching surface 28. The outer surface 31b
perpendicular to the upper surface 31 a and continuing
to the upper surface 31 a is formed longer than the outer
surface 32b of the third waterproof portion 32. The outer
surface 31b is formed parallel to the inner surface 17b
of the peripheral wall 17. The outer surface 31b is formed
as a surface including a part of the main body side match-
ing surface 28. In a prescribed position of the outer sur-
face 31b, the rotation supporting point 18 which is formed
into a protrusion shape and projects outward is arranged.
[0039] The first waterproof portion 30 is arranged un-
der the second waterproof portion 31 and formed. The
first waterproof portion 30 projects further outward more
than the second waterproof portion 31. The upper surface
30a of the first waterproof portion 30 is perpendicular to
the outer surface 31b of the second waterproof portion
31 and continued thereto. Further, the upper surface 30a
is formed parallel to the upper surface 31a of the second
waterproof portion 31, and formed longer than the upper
surface 31a of the second waterproof portion 31. The
upper surface 30a is formed as a surface including a part
of the main body side matching surface 28. The outer
surface 30b continued to the upper surface 30a is not
parallel to the inner surface 17b of the peripheral wall 17.
The outer surface 30b is sloped. More specifically, the
outer surface 30b is formed into a taper shape in which
distance from the inner surface 17b becomes gradually
small toward bottom. A groove 30c is formed between
the taper-shaped outer surface 30b and the outer surface
17a of the peripheral wall 17.
[0040] The groove 30c is formed so that the bottom
side of the groove 30c is opened and the upper side there-
of is a dead end. Furthermore, the groove 30c has a
space formed in a desired size. In the inside of the groove
30c, an inner surface 30d fitting in the outer surface 17a
of the peripheral wall 17, an outside surface 30e parallel
to the inner surface 30d, and an innermost surface 30f
parallel to the upper surface 30a are included. The groove
30c is formed so that the space is larger than the other
grooves 35a, 33b (the groove 30c is formed so that wash-
ing water enters into the space).
[0041] The main body side matching surface 28 includ-
ing surfaces from the upper surface 32a of the third wa-
terproof portion 32 to the taper-shaped outer surface 30b
of the first waterproof portion 30 is formed in a stepped
shape, namely, labyrinthine shape. That is, the main
body side matching surface 28 is formed in a shape in
which water is hard to enter.
[0042] On the other hand, the cover side waterproof
structure 26, as discussed previously, is arranged in the
bottom end of the cover peripheral wall 23, and is a part
preventing water entry. Further, the cover side water-
proof structure 26 has a first waterproof portion 33 ar-
ranged in the inlet of the minute path 27, a second wa-
terproof portion 34 arranged in the middle of the minute
path 27, and a third waterproof portion 35 arranged in
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the outlet of the minute path 27. The wall of the cover
side waterproof structure 26 is formed in a skirt shape
opening outward. The first waterproof portion 33 is ar-
ranged and formed corresponding to the first waterproof
portion 30 of the main body side waterproof structure 20.
The second waterproof portion 34 is arranged and
formed corresponding to the second waterproof portion
31 of the main body side waterproof structure 20. Further,
the third waterproof portion 35 is arranged and formed
corresponding to the third waterproof portion 32 of the
main body side waterproof structure 20. It will be ex-
plained from the third waterproof portion 35 sequentially.
[0043] The third waterproof portion 35 has a groove
35a opening in a surface (the surface can form the cover
side matching surface 29) opposed to the upper surface
32a of the third waterproof portion 32 of the main body
side waterproof structure 20. The groove 35a is formed
so that the bottom side of the groove 35a is opened and
the upper side thereof is a dead end. Furthermore, the
groove 35a has a space formed in a desired size. In the
inside of the groove 35a, an inner surface 35b, an outer
surface 35c parallel to the inner surface 35b, and an in-
nermost surface 35d connecting the inner surface 35b
and the outer surface 35c are included. The inner surface
35b is located immediately above the inner surface 17b
of the peripheral wall 17 of the box main body 14. The
groove 35a is formed so that the inner surface 35b is
arranged in the bottom end of the cover peripheral wall
23.
[0044] Regarding to arrangement of the groove 35a
and an outlet position, a position of an intersection of the
opening of the groove 35a with the inner surface 35b is
set as an outlet standard 36. Further, a position of an
intersection of the inner surface 17b of the peripheral wall
17 with the upper surface 32a of the third waterproof por-
tion 32 is set as an outlet standard 37. As a result, the
outlet standards 36 and 37 are arranged on the same
plane. That is, the outlet standards 36 and 37 are ar-
ranged so that water is hard to discharge from the outlet
and the outlet of the minute path 27is minimized as much
as possible (when the outlet standard 36 is positioned
inside the outlet standard 37, the width of the outlet is
increased. As a result, water is easy to discharge from
the outlet of the minute path 27).
[0045] As another example of the groove 35a, there
are shapes shown in FIGs. 9 and 10.
[0046] As shown in FIG. 9, a projection 35h is formed
in the groove 35a, and projected from the inner surface
35b toward the outer surface 35c. The projection 35h is
arranged according to the outlet position of the minute
path 27, and has a tapered surface 35i in the upper side.
The power of water entered into the groove 35a is re-
duced by the presence of space having the prescribed
size in the groove 35a and by hitting the innermost sur-
face 35d. Further, when water falls down, the water is
guided in a direction away from the outlet of the minute
path 27 by the tapered surface 35i of the projection 35h.
[0047] As shown in FIG. 10, the groove 35a is formed

close to the outer surface 35c compared to the inner sur-
face 35b of FIGs. 5 and 6. Furthermore, in the groove
35a, since the inner surface 35b is positioned outward,
a taper portion 39 described below is positioned directly
above the inner surface 17b of the peripheral wall 17
(outlet standard 36 is positioned outside of the outlet
standard 37). The power of water entered into the groove
35a is reduced by the presence of space having the pre-
scribed size in the groove 35a and by hitting the inner-
most surface 35d. And then, the water falls into a position
away from the outlet of the minute path 27.
[0048] Reverting to FIGs. 3 to 8, the third waterproof
portion 35 has a wall-shaped portion 35e which continues
to the groove 35a and extends thereto. The wall-shaped
portion 35e has an inner surface 35f opposed to the outer
surface 32b of the third waterproof portion 32 of the main
body side waterproof structure 20. The inner surface 35f
is formed as a surface including a part of the cover side
matching surface 29. The inner surface 35f has a small
chamfered portion 35g which is arranged in a position
continuing to the second waterproof structure 34 (The
chamfered portion 35g is formed as the surface including
a part of the cover side matching surface 29 just like the
inner surface 35f).
[0049] The second waterproof portion 34 is arranged
under the third waterproof portion 35. The second water-
proof portion 34 has a lower surface 34a opposed to the
upper surface 31 a of the second waterproof structure
31 of the main body side waterproof structure 20 and an
inner surface 34b opposed to the outer surface 31b, and
is formed into a wall shape. One end of the lower surface
34a continues to the chamfered portion 35g of the wa-
terproof structure 35, and the other end thereof continues
to the inner surface 34b. The inner surface 34b is formed
so that the inner surface 34b is perpendicular to the lower
surface 34a and extends straight downward. Such inner
surface 34b has a small chamfered portion 34c which is
arranged in a position continuing to the first waterproof
structure 33. The lower surface 34a, the inner surface
34b and the chamfered portion 34c are formed as a sur-
face including a part of the cover side matching surface
29.
[0050] The first waterproof structure 33 is arranged un-
der the second waterproof structure 34. The first water-
proof structure 33 has a lower surface 33a opposed to
the upper surface 30a of the waterproof structure 30 of
the main body side waterproof structure. In the lower sur-
face 33a, the groove 33b which opens in this position is
arranged. The groove 33b is formed so that the lower
side of the groove 33b opens and the upper side thereof
stops. The groove 33b has space formed in a desired
size. In the inside of the groove 33b, the inner surface
33c, the outer surface 33b parallel to the inner surface
33c and the innermost surface 33e connecting the inner
surface 33c with the outer surface 33b are provided. The
inner surface 33c is formed in a direction perpendicular
to the upper surface 30a of the waterproof structure 30.
[0051] The first waterproof portion 33 has a wall-

9 10 



EP 2 905 856 A2

7

5

10

15

20

25

30

35

40

45

50

55

shaped portion 33f which continues to the groove 33b
and extends thereto. The wall-shaped portion 33f has an
inner surface 33g which is a tapered surface. The inner
surface 33g is opposed to the outer surface 30b which
is a tapered surface of the first waterproof structure 30
of the main body side waterproof structure 20. Further,
when the upper cover 15 is moved to upside, the inner
surface 33g is abutted on the outer surface 30b and fit
therein. The inner surface 33g and each upper surface
of the inner surface 33g are formed as a surface including
a part of the cover side matching surface 29.
[0052] The first waterproof portion 33 has a lower sur-
face 33h which is the lowest end of the upper cover 15
and a chamfered portion 33i which is arranged in a po-
sition continuing to the lower surface 33h and the inner
surface 33g.
[0053] The rotation supporting point 24 arranged in the
cover side waterproof structure 26 has a through hole
(not shown) which is able to insert the projection-shaped
rotation supporting point 18 of the main body side water-
proof structure and a pair of protective walls 24a which
is formed in both sides of the through hole. The protective
walls 24a are formed into a rib shape, and extend in up
and down direction.
[0054] Reverting to FIG. 2, the inner wall 12a is ar-
ranged in a cavity of the functional parts 12. The inner
wall 12a is arranged at a predetermined interval from an
inner surface 17b of the peripheral wall 17 of the box
main body 14. The inner wall 12a is projected and formed
so that the tip 12b of the inner wall 12a is located in the
end of the cover peripheral wall 23. The tip 12b of the
inner wall 12a is positioned above the outlet position of
the minute path 27. The inner wall 12a is formed as a
part so as to keep fluid such as water away from electric
components (components do not like water) separately
from the main body side waterproof structure 20 and the
cover side waterproof structure 26.
[0055] Waterproof is enough with the main body side
waterproof structure 20 and the cover side waterproof
structure 26 so as to prevent the ingress of water against
the electric components (parts do not like water). How-
ever, the formation of the inner wall 12a is effective so
as to increase reliability.
[0056] As shown in FIG. 4, the upper cover 15 has an
inner wall 38 opposed to the inner surface 17b of the
peripheral wall 17 of the box main body 14 and extending
thereto. The inner wall 38 extends from the lower end of
the cover peripheral wall 23 and is arranged therein. The
inner wall 38 is provided without a wall having the rotation
supporting portion 24 which is the center of rotation of
the upper cover 15. Because the upper cover 15 is ro-
tatably moved, the inner wall 38 is arranged without the
above wall in view of rotation trajectory. In the wall having
the rotation supporting potion 24, a taper portion 39 is
arranged so that the tip of the taper portion 39 is posi-
tioned under the outlet portion of the minute path 27. The
taper portion 39 slightly functions as an inner wall.
[0057] In the above configuration and construction, the

rotation supporting point 24 of the upper cover 15 is in-
serted into the rotation supporting point 18 of the box
main body 14 by holding the upper cover 15 with one
hand. And then, the upper cover 15 is rotated around the
rotation supporting points 18 and 24, and the cover lock
25 of the upper cover 15 is locked in the main body lock
19 of the box main body 14 (locked state). An upper open-
ing of the box main body 14 is covered with the upper
cover 15. At this time, when the main body side water-
proof structure 20 and the cover side waterproof structure
26 are overlapped, the formation of the waterproof struc-
ture as shown in FIGs. 4 and 5 is completed. Also, when
the main body side waterproof structure 20 and the cover
side waterproof structure 26 are overlapped, the main
body side matching surface 28 opposes to the cover side
matching surface 29.
[0058] When high-pressure washing is performed, the
washing water injected toward the waterproof box 11 hits
in the outer surface 17a of the peripheral wall 17 of the
box main body 14. Thereafter the washing water rises
along the peripheral wall 17. The washing water rising
along the peripheral wall 17 enters in the groove 30c of
the main body side waterproof structure 20. As a result,
force of the washing water is reduced. The groove 30c
functions as a buffer, and the washing water, in which
the force thereof is reduced, falls down.
[0059] The inlet of the minute path 27 is arranged away
from the outer surface 17a of the peripheral wall 17 of
the box main body 14, and the majority force of the wash-
ing water is reduced. As a result, the washing water hitting
in the inlet of the minute path 27 is small in amount, and
the ingress of water is difficult (when the washing water
does not hit directly in the inlet of the minute path 27, the
ingress of water is difficult).
[0060] The washing water hits in the lower surface 33h
(the lower surface 33h being the lowest end of the upper
cover 15) of the first waterproof portion 33 of the upper
cover 15, and the upper cover 15 moves in the arrow S.
Specifically, when spray (uplift) is generated in the upper
cover 15, the taper-shaped outer surface 30b of the first
waterproof portion 30 abuts on the taper-shaped inner
surface 33g of the first waterproof portion 33, and engag-
es therewith. As a result, the inlet of the minute path 27
is closed. Thereby, the ingress (pass) of water is pre-
vented.
[0061] Hereafter, explanatory matter will be explained.
The ingress of water is prevented by fitting the outer sur-
face 30b in the inner surface 33g. If water slightly enters,
the waterproof box becomes as follows.
[0062] More specifically, even if the ingress of water is
generated before the taper-shaped outer surface 30b are
fit in the inner surface 33g, water enters in the groove
33b and the force of the water is reduced, because a
direction of water movement is an extending direction of
the outer surface 30b and the inner surface 33g.
[0063] Even if water leaks primarily from the groove
33b, the ingress (pass) of water is prevented because
the minute path 27 has a plurality of steps (corners) and
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is formed in a maze shape.
[0064] Furthermore, even through water is entered be-
tween the outer surface 32b of the third waterproof por-
tion 32 and the inner surface 35f of the third waterproof
portion 35, water is entered in the groove 35a and force
of the water is reduced because the direction of water
movement is an extending direction of the outer surface
32b and the inner surface 35f. The groove 35a functions
as a buffer, and the water in which the force of the water
is reduced falls down.
[0065] As described above, since the outlet of the
minute path 27 is minimized as much as possible, the
water, in which the force of the water is reduced by en-
tering in the groove 35a, is difficult to discharge from the
outlet of the minute path 27. Even through water exits
from the outlet of the minute path 27, the water falls down
along the inner surface 17b of the peripheral wall 17 and
is discharged from an outlet (not shown) of the lower
cover 16.
[0066] Also, the outer surface 31 b of the second wa-
terproof portion 31 and the inner surface 34b of the sec-
ond waterproof portion 34 may have the same function
as the outer surface 30b and the inner surface 33g
(namely, the outer surface 31b and the inner surface 34b
may be formed into a taper shape. Thereby, water leak-
age can be more effectively prevented). Further, the out-
er surface 32b of the third waterproof structure 32 and
the inner surface 35f of the third waterproof structure 35
may have the same function as the outer surface 30b
and the inner surface 33g (see FIG. 11).
[0067] Next, another embodiment will be explained
with reference to FIG. 12. FIG. 12 is a cross-sectional
view showing another embodiment of the main body side
waterproof structure and the cover side waterproof struc-
ture. Another embodiment is one example of another wa-
terproof structure waterproofing by fitting a tapered sur-
face (as it will be understood from the explanation of
FIGs. 3 to 8, because the ingress (pass) of water is
enough prevented by fitting the outer surface 30b in the
inner surface 33g).
[0068] As shown in FIG. 12, a main body side water-
proof structure 52 and a cover side waterproof structure
53 are overlapped when the upper cover 51 (correspond-
ing to a cover in claims) is rotated against the box main
body 50, and locked on the box main body 50.
[0069] The main body side waterproof structure 52 is
arranged in the tip end of a peripheral wall 54 of the box
main body 50, and is a part for waterproofing. The cover
side waterproof structure 53 is arranged in the lower end
of a cover peripheral wall 55, and is a part for waterproof-
ing. A main body side matching surface 56 is formed in
the main body side waterproof structure 52, and a cover
side matching surface 57 is formed in the cover side wa-
terproof structure 53. The main body side matching sur-
face 56 is opposed to the cover side matching surface
57 by overlapping the main body side matching surface
56 in the cover side matching surface 57. A minute path
58 is formed between the main body side matching sur-

face 56 and the cover side matching surface 57. A ta-
pered outer surface 56a and a tapered inner surface 57a
are formed in the main body side matching surface 56
and the cover side matching surface 57, respectively.
(There is the same shape as the outer surface 30b and
the inner surface 33g shown in FIGs. 3 to 8).
[0070] In the above configuration and construction,
when the upper cover 51 is moved in the arrow S and
spray (uplift) is generated, the tapered outer surface 56a
abuts on the tapered inner surface 57a and is engaged
therewith and the inlet of a minute path 58 is closed.
Thereby, the ingress (pass) of water is prevented.
[0071] In conclusion, as is understood from the above
explanation with reference to drawings, the waterproof
box of the present invention can improve waterproof per-
formance than ever before. Further, work efficiency can
be increased and space can be saved, because the upper
covers 15 and 51 can be attached and removed with one
hand.
[0072] While, it will be understood that various change
and modifications can be made without departing the
scope of the present invention.

Reference signs

[0073]

1 electric junction box
2 vehicle
3 engine room
4 engine
5 battery
11 waterproof box
12, 13 functional parts
14 box main body
15 upper cover (cover)
16 lower cover
17 peripheral wall
18 rotation supporting point
19 main body lock
20 main body side waterproof structure
21 joint
22 ceiling wall
23 cover peripheral wall
24 rotation supporting point
25 cover lock
26 cover side waterproof structure
27 minute path
28 main body side matching surface
29 cover side matching surface
30, 33 first waterproof portion
31, 34 second waterproof portion
32, 35 third waterproof portion
36, 37 outlet standard
38 inner wall
39 taper portion
50 box main body
51 upper cover (cover)
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52 main body side waterproof structure
53 cover side waterproof structure
54 peripheral wall
55 cover peripheral wall
56 main body side matching surface
57 cover side matching surface
58 minute path

Claims

1. A waterproof box comprising:

a main body having an interior wall and a pe-
ripheral wall and
non-waterproof receiving components inside of
the peripheral wall;
a cover having a cover peripheral wall, the cover
covering an opening formed between edges of
the peripheral wall of the main body and edges
of the cover peripheral wall;
a main body side waterproof structure arranged
around a top end of the peripheral wall of the
main body; and
a cover side waterproof structure arranged on a
bottom end of the cover peripheral wall,
wherein the main body side waterproof structure
is overlapped with the cover side waterproof
structure so as to waterproof, causing a main
body side matching surface and a cover side
matching surface to oppose each other,
wherein the main body side matching surface
and the cover side matching surface are formed
as at least a tapered surface which are abutted
and fit when the cover is moved in a direction
removing the main body, and
wherein a groove is formed in between the cover
peripheral wall and a third waterproof member
in an outlet of a minute path.

2. The waterproof box as claimed in claim 1, wherein
rotation supporting points are arranged in the main
body side waterproof structure and the cover side
waterproof structure respectively so that the cover
is rotatably and removably moved against the main
body.

3. The waterproof box as claimed in claim 1,
wherein the main body side waterproof structure has
a first waterproof portion arranged in an inlet of the
minute path, a second waterproof portion arranged
in a middle of the minute path, and a third waterproof
portion arranged in an outlet of the minute path, and
wherein an outer surface of the first waterproof por-
tion is formed into a taper shape in which distance
from an inner surface of the peripheral wall becomes
gradually smaller toward a bottom.
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