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(67)  An object of the present invention is to provide
a waterproof connector in which a missing part and a lost
part of a seal ring can be easily confirmed.

In a waterproof connector C, a seal ring 30 mounted
on a housing 10 is sandwiched between the housing 10
and a connectable mating housing to seal between the
housing 10 and the mating housing. The seal ring 30
includes a plurality of locking projections 33 to be en-
gaged with a locking wall 13 provided in the housing 10.

Fluidproof connector and assembling method therefor

Each locking projection 33 includes a shaft portion 34
and a head portion 35 projecting toward opposite sides
from the shaft portion 34 and the head portion 35 is
passed through the locking wall 13 to be engaged with
the rear surface of the locking wall 13. A protection wall
18 standing up around the head portions 35 is provided
behind the locking wall 13. The protection wall 18 is
formed with window portions 26 penetrating through the
protection wall 18 near the respective head portions 35.
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Description

[0001] The present invention relates to a fluidproof
connector, particularly a waterproof connector, and to an
assembling method therefor.

[0002] Conventionally, there has been known a water-
proof connector in which a seal ring mounted on a hous-
ing is sandwiched between the housing and a housing
of a mating connector to seal between the housings. In
the waterproof connector of this type, a means for retain-
ing the seal ring is provided to prevent the seal ring from
being separated together with the housing of the mating
connector in detaching the mating connector due to a
necessity such as maintenance.

[0003] For example, in a waterproof connector dis-
closed in Japanese Unexamined Patent Publication No.
2006-156081, alocking projection is provided on the rear
end of a seal ring and it is designed to retain the seal ring
by engaging this locking projection with a locking wall of
a housing. The locking projection includes a shaft portion
and a head portion projecting toward opposite sides from
the shaft portion, and the head portion is passed through
alocking hole provided in the locking wall to be engaged
with the rear surface of the locking wall. The head portion
of the locking projection projecting at a rear side of the
locking wall is protected by being surrounded by a pro-
tection wall.

[0004] In a waterproof connector, whether or not it has
been forgotten to mount a seal ring and whether or not
alocking projection is damaged are desirably easily con-
firmable to ensure a high sealing property. However, if
the protection wall stands up around the head portion of
the locking projection as in the above waterproof con-
nector, there has been a problem of being difficult to con-
firm a missing part and a lost part of the seal ring since
it is difficult to visually confirm the head portion.

[0005] The present invention was completed in view
of the above situation and an object thereof is to provide
a fluidproof connector in which a missing part and a lost
part of a seal ring can be easily confirmed.

[0006] This object is solved according to the invention
by the features of the independent claims. Particular em-
bodiments of the invention are subject of the dependent
claims.

[0007] According to one aspect of the invention, there
is provided a fluidproof connector configured such that a
seal ring to be mounted on a housing is sandwiched be-
tween the housing and a connectable mating housing to
seal between the housing and the mating housing,
wherein: the seal ring includes one or more locking pro-
jections to be engaged with a locking wall provided in the
housing; the locking projection includes a shaft portion
and a head portion projecting from the shaft portion and
the head portion is passed through the locking wall to be
engaged with the rear surface of the locking wall; at least
one protection wall projecting at least partly around the
head portion(s) is provided behind the locking wall; and
the protection wall is formed with one or more window
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portions penetrating through the protection wall near the
respective head portion(s).

[0008] According to a particular embodiment, there is
provided a waterproof connector configured such that a
seal ring mounted on a housing is sandwiched between
the housing and a connectable mating housing to seal
between the housing and the mating housing, wherein
the seal ring includes a plurality of locking projections to
be engaged with a locking wall provided in the housing;
each locking projection includes a shaft portion and a
head portion projecting toward opposite sides from the
shaft portion and the head portion is passed through the
locking wall to be engaged with the rear surface of the
locking wall; a protection wall standing up around the
head portions is provided behind the locking wall; and
the protection wall is formed with window portions pen-
etrating through the protection wall near the respective
head portions.

[0009] According to the above configuration(s), the
presence or absence of the head portion of each locking
projection can be visually confirmed through the corre-
sponding window portion. Thus, a missing part and a lost
part of the seal ring can be easily confirmed.

[0010] The one or more window portions may be
formed ator near end parts of a front side of the protection
wall. Here, if the waterproof connector is used in such a
posture that the rear end faces upward (such a posture
that the protection wall is open upward), water tends to
pool inside the protection wall. Thus, a sealing property
may be reduced. However, since the window portions
are formed on the end parts of the front side of the pro-
tection wall, the window portions function as water drain-
age holes and water inside the protection wall is drained
to the outside through the window portions. Therefore, a
reduction in the sealing property can be prevented.
[0011] At least end part(s) of the head portion(s) on
the shaft portion side(s) may be visually confirmable
through the window portion(s). Such a configuration
makes it easier to confirm whether or not the entire head
portions are passed through the locking wall, i.e. whether
or not the locking projections are completely engaged
with the locking wall. Thus, not only a missing part and
a lost part of the seal ring, but also engaged states of the
locking projections can be easily confirmed.

[0012] The protection wall may be formed with a pair
of window portions at positions substantially facing each
other across the head portion(s). According to such a
configuration, the presence or absence of the head por-
tions can be inspected based on whether or not a laser
beam passes through the pair of window portions. Thus,
an inspection by a laser beam can also be easily con-
ducted.

[0013] The window portion substantially may be a rec-
tangular opening slightly longer in the width direction of
the housing.

[0014] A dimension of the window portion in the width
direction may be larger than the width of the head portion
and/or substantially equal to the width of a widened part
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of a locking projection accommodating portion for the
head portion.

[0015] Arearend of the protection wall may be located
behind a rear end of the locking projection so that the
head portion of the locking projection may be protected
particularly by being substantially entirely covered by the
protection wall.

[0016] A movable member may be provided to display
acam action for connecting the connector with the mating
connector or assisting their connection.

[0017] One or more lips may be provided on the inner
and/or outer peripheral surfaces of the seal ring.

[0018] The head portion may include a base end part
which is an end part on the shaft portion side, a leading
end part which is an end part opposite to the shaft portion
and/or an intermediate part which is a part between the
base end part and the leading end part.

[0019] One or more resilient plug fitting portions into
which one or more resilient plugs mounted on end por-
tions of respective wires are to be fitted may be provided
behind the locking wall of the housing.

[0020] One or more reinforcing walls may be provided
between the protection wall and one or more portions of
the housing.

[0021] A wire cover may be provided including a cover
main body for at least partly covering the one or more
wires and a wire draw-out opening through which the one
or more wires are drawn out laterally.

[0022] According to another aspect of the invention,
there is provided a method of assembling a fluidproof
connector, in particular according to the above aspect of
the invention or a particular embodiment thereof, config-
ured such that a seal ring to be mounted on a housing is
sandwiched between the housing and a connectable
mating housing to seal between the housing and the mat-
ing housing, wherein: engaging the seal ring includes
one or more locking projections with a locking wall pro-
vided in the housing; a head portion of the locking pro-
jection projecting from a shaft portion of the locking pro-
jection through the locking wall to engage the head por-
tion with the rear surface of the locking wall; providing at
least one protection wall projecting at least partly around
the head portion(s) behind the locking wall; and forming
one or more window portions penetrating through the pro-
tection wall near the respective head portion(s).

[0023] The engagement of the head portion with the
locking wall may be confirmed through the window por-
tion.

[0024] According to the above, itis possible to provide
a waterproof connector in which a missing part and a lost
part of a seal ring can be easily confirmed.

[0025] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

10

15

20

25

30

35

40

45

50

55

FIG. 1 is a plan view of a waterproof connector ac-
cording to an embodiment showing a state where a
wire cover is mounted,

FIG. 2 is a bottom view showing the waterproof con-
nector in the state where wire cover is mounted,
FIG. 3 is a front view showing the waterproof con-
nector,

FIG. 4 is a rear view showing the waterproof con-
nector,

FIG. 5 is a section corresponding to a section along
A-A of FIG. 3 showing the waterproof connector,
FIG. 6 is a side view of a seal ring,

FIG. 7 is a plan view of the seal ring, and

FIG. 8 is a rear view of the seal ring.

[0026] One specific embodiment of the present inven-
tion is described with reference to FIGS. 1 to 8.

[0027] A fluid- or waterproof connector C in this em-
bodimentincludes a housing 10 connectable to a housing
of a mating connector (not shown), and at least one seal
ring 30 to be sandwiched or clamped between the mating
housing and the housing 10 to seal between them is
mounted on this housing 10. This fluid- or waterproof
connector C particularly is a lever-type connector with a
lever 40 (as a particular movable member), and a wire
cover 50 for at least partly covering one or more wires
(not shown) drawn out from the waterproof connector C
is mounted particularly on a rear end part. Note that, in
the following description, a side of the housing 10 to be
connected to the mating housing and an opposite side
thereof are respectively referred to as a front side and a
rear side, and upper and lower sides of FIG. 3 are re-
spectively referred to as upper and lower sides.

[0028] The housing 10 of the waterproof connector C
is made e.g. of synthetic resin and an integral or unitary
assembly of a terminal accommodating portion 11 in
which one or more unillustrated terminal fittings are to be
at least partly accommodated and a receptacle 12 pro-
vided at least partly around this terminal accommodating
portion 11.

[0029] The terminal accommodating portion 11 partic-
ularly substantially is in the form of a block having a lat-
erally long rectangular or polygonal or oval cross-section
as a whole, and the one or more terminal fittings (not
shown) can be individually accommodated therein.
[0030] The receptacle 12 particularly substantially is in
the form of a tube at least partly surrounding the terminal
accommodating portion 11, and the front end thereof par-
ticularly is located more forward than that of the terminal
accommodating portion 11 so that the terminal accom-
modating portion 11 particularly can be substantially en-
tirely covered (see FIG. 5). The receptacle 12 is connect-
ed to (particularly a rear end part of) the terminal accom-
modating portion 11 by atleast one connecting wall (lock-
ing wall) 13, and a space enclosed by the terminal ac-
commodating portion 11, the receptacle 12 and the con-
necting wall 13 serves as a bottomed connection space
14 into which the seal ring 30 and the mating housing at
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least partly are fittable substantially from front (i.e. a con-
nection side). An area of the outer peripheral surface of
the terminal accommodating portion 11 from a joined po-
sition with the connecting wall 13 to a position somewhat
before has no unevenness on the surface, so that the
seal ring 30 is easily held in close contact.

[0031] The seal ring 30 made of a resilient material
(e.g. rubber) is to be mounted in the connection space
14 (see FIG. 3). The seal ring 30 particularly is in the form
of a circular or oval or rounded polygonal ring and to be
at least partly accommodated in in the connection space
14, particularly at a back end position of the connection
space 14, and the inner peripheral surface thereof is held
in close contact with the outer peripheral surface of the
terminal accommodating portion 11. One or more, par-
ticularly a plurality of lips 31 are provided on the inner
and/or outer peripheral surfaces (particularly on each of
the inner and outer peripheral surfaces) of the seal ring
30. When the mating connector is connected to the wa-
terproof connector C, a receptacle of the unillustrated
mating housing at least partly is inserted into the connec-
tion space 14 of the housing 10, a leading end part of the
receptacle is inserted into a space between the outer
peripheral surface of the seal ring 30 and the inner pe-
ripheral surface of the receptacle 12 and the seal ring 30
(particularly the lip(s) 31 provided on the inner and/or
outer peripheral surfaces of the seal ring 30) are
squeezed and pressed against the inner peripheral sur-
face of the receptacle and the outer peripheral surface
of the terminal accommodating portion 11. In this way, a
fluid- or waterproof property between the housing 10 and
the mating housing is maintained.

[0032] One ormore pressing portions 32 against which
an assembling jig is to be pressed in inserting the seal
ring 30 into the connection space 14 are provided on the
outer peripheral surface of the seal ring 30 (see FIG. 7).
Specifically, one or more, particularly a pair of pressing
portions 32 substantially in the form of flat plates are pro-
vided on the seal ring 30, particularly substantially at lon-
gitudinally symmetrical positions of the seal ring 30. Each
pressing portion 32 is formed to substantially project ra-
dially outward from (particularly a rear end part of) the
outer peripheral surface of the seal ring 30 and/or sized
such that the projecting end thereof reaches the inner
peripheral surface of the receptacle 12.

[0033] One or more locking projections 33 to be en-
gaged with the connecting wall 13 of the housing 10 are
provided on (particularly the rear surfaces of) the press-
ing portions 32. Specifically, one or more, particularly a
pair of locking projections 32 are provided on each press-
ing portion 32 and/or vertically spaced apart by a speci-
fied (predetermined or predeterminable) distance on
each pressing portion 32 (see FIGS. 6 and 8).

[0034] The locking projection 33 is composed of or
comprises a shaft portion 34 projecting from the pressing
portion 32 (particularly substantially projecting backward
from the rear surface of the pressing portion 32) and a
head portion 35 provided on the rear or distal end of this
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shaft portion 34. The shaft portion 34 particularly sub-
stantially is in the form of a cylinder whose axis line ex-
tends along an inserting direction ID of the seal ring 30,
and/or substantially projects backward by as much as
the thickness of the connecting wall 13 from the rear sur-
face of the pressing portion 32.

[0035] Specifically, the head portion 35 particularly is
formed to have a somewhat larger diameter (or sectional
area) than the shaft portion 34, substantially projects in
all directions from the shaft portion 34 and/or has a sub-
stantially circular cross-section one size larger than the
shaft portion 34 (see FIGS. 6 and 7). The head portion
35 penetrates through the connecting wall 13 while re-
siliently contracting, and substantially is restored to its
original shape to be engaged with the rear surface of the
connecting wall 13. The head portion 35 includes a base
end part 35A which is an end part on the shaft portion 34
side, aleading end part 35B which is an end part opposite
to the shaft portion 34 and/or an intermediate part 35C
which is a part between the base end part 35A and the
leading end part 35B. Specifically, the base end part 35A
of the head portion 35 substantially is formed into a disk
shape having a constant diameter in an axial direction
(insertion direction ID), the intermediate part 35C sub-
stantially is formed into a conical or tapered shape ta-
pered from the base end part 35A toward the leading end
part 35B, and the leading end part 35B substantially is
formed into a cylindrical shape having a small diameter.
[0036] The connecting wall 13 of the housing 10 is
formed with one or more fitting recesses 15 into which
the one or more respective pressing portions 32 of the
seal ring 30 are to be at least partly fitted (see FIG. 5).
The fitting recesses 15 particularly are formed in the front
surface of the connecting wall 13 and particularly have
a depth substantially equivalent to the thickness of the
pressing portions 32. Parts (called back wall portions
13A) of the connecting wall 13 located behind the fitting
recesses 15 are formed to project slightly more backward
than the other parts of the connecting wall 13 to ensure
a specified (predetermined or predeterminable) wall
thickness.

[0037] Further, one or more locking holes 16 to be en-
gaged with the locking projections 33 provided on the
sealring 30 substantially are formed to penetrate through
the connecting wall 13 of the housing 10 in forward and
backward directions (see FIG. 5). Specifically, a plurality
of locking holes 16 are formed at positions substantially
aligned with the locking projections 33 of the seal ring 30
and/or penetrate through the back wall portions 13A of
the connecting wall 13. A pair of locking holes 16 are
provided at each of substantially symmetrical positions
at the opposite sides of the terminal accommodating por-
tion 11. The pair of locking holes 16 located lateral to the
terminal accommodating portion 11 particularly are ver-
tically spaced apart by a specified (predetermined or pre-
determinable) distance.

[0038] One or more resilient (particularly rubber) plug
fitting portions 17 into which one or more unillustrated
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resilient (rubber) plugs mounted on end portions of re-
spective wires are to be fitted are provided behind the
connecting wall 13 of the housing 10 (behind the terminal
accommodating portion 11) (see FIG. 4). The resilient
(rubber) plug fitting portion 17 particularly substantially
is in the form of a cylindrical tube, projects backward from
the connecting wall 13 and/or is open backward. The
resilient (rubber) plug fitted into the resilient (rubber) plug
fitting portion 17 is to be held in close contact with the
outer peripheral surface of the wire and the inner periph-
eral surface of the resilient (rubber) plug fitting portion 17
particularly over the substantially entire circumference
and seals between these outer and inner peripheral sur-
faces in a fluid- or liquid-tight manner.

[0039] Further, atleast one protection wall 18 standing
up or projecting close to or substantially around the head
portions 35 of the locking projections 33 is provided be-
hind or adjacent to the connecting wall 13 of the housing
10 (see FIG. 4). The protection wall 18 particularly is pro-
vided along the lateral edges (particularly left and/or right
edge(s) and/or the upper and/or lower edge(s)) of the
housing 10 and/or substantially in the form of a laterally
long rectangular tube. The rear end of the protection wall
18 particularly is located behind those of the locking pro-
jections 33 (see FIG. 5) so that the head portions 35 of
the locking projections 33 are protected particularly by
being substantially entirely covered by the protection wall
18.

[0040] One or more reinforcing walls 19A, 19B partic-
ularly are connected between the protection wall 18 and
the resilient (rubber) plug fitting portions 17 (see FIG. 4).
The reinforcing walls 19A, 19B particularly include cen-
tral-side reinforcing walls 19A vertically connecting inter-
mediate portions (particularly the centers) of the resilient
(rubber) plug fitting portions 17 in a width direction to the
protection wall 18 and end-side reinforcing walls 19B ver-
tically connecting end parts of the resilient (rubber) plug
fitting portions 17 in the width direction to the protection
wall 18. Specifically, a pair of the central-side and end-
side reinforcing walls 19A, 19B are provided at each of
upper and lower sides of each resilient (rubber) plug fit-
ting portion 17. The interior of the protection wall 18 par-
ticularly is partitioned into a plurality of areas by the one
or more reinforcing walls 19A, 19B and/or the resilient
(rubber) plug fitting portions 17. Note that a part of the
protection wall 18 between the pair of central-side rein-
forcing walls 19A provided above the resilient (rubber)
plug fitting portions 17 particularly is cut off to form a
finger inserting portion 21 into which a fingertip is to be
inserted particularly in unlocking the lever 40 at a con-
nection position.

[0041] The head portions 35 of the seal ring 30 are
arranged in spaces (referred to as locking projection ac-
commodating portions 22) at least partly enclosed by the
protection wall 18, the resilient (rubber) plug fitting por-
tions 17 and/or the end-side reinforcing walls 19B out of
the space in the protection wall 18.

[0042] The locking projection accommodating portion
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22 particularly includes one or more guide grooves 23
into which a guide piece 54 of the wire cover 50 to be
described later is to be at least partly inserted. The guide
grooves 23 particularly are grooves provided along the
end-side reinforcing walls 19B in the locking projection
accommodating portion 22. The guide grooves 23 are
provided at upper and/or lower sides of the locking pro-
jection accommodating portion 22 and/or have a width
narrower than other parts of the locking projection ac-
commodating portions 22. Opposite edge parts of the
guide piece 54 in the width direction are to be at least
partly inserted into the upper and lower guide grooves
23, and the head portions 35 of the locking projections
33 are arranged in a central or intermediate part of the
locking projection accommodating portion 22 excluding
the guide grooves 23. Note that window portions 26 par-
ticularly are formed to penetrate through the protection
wall 18 near the respective head portions 35. These win-
dow portions 26 are described in detail later.

[0043] AsshowninFIGS. 1and 2, one or more mount-
ing projections 24 to be engaged with one or more re-
spective mounting pieces 53 of the wire cover 50 to be
described later project on the outer peripheral wall of the
protection wall 18. The mounting projection(s) 24 is/are
located at an open end part (rear end part) of the protec-
tion wall 18. Specifically, a pair of mounting projections
24 are provided at central or intermediate sides of the
end-side reinforcing walls 19B on each of the upper and
lower surfaces of the protection wall 18 (see FIG. 4).
[0044] The lever 40 is made e.g. of synthetic resin and
includes one or more, particularly a pair of arm portions
41 substantially arranged along the lateral (left and/or
right) wall(s) of the housing 10 and an operating portion
42 at a distal side thereof, particularly connecting the
both arm portions 41 to each other. The lever 40 is dis-
placeable (particularly rotatable or pivotable) between an
initial position (see FIG. 5) and a connection position (not
shown). When the mating connector is connected with
the lever 40 held at the initial position, one or more cam
pins (as a particular cam member) of the mating connec-
tor at least partly enter one or more respective cam
grooves 41A (as a particular mating cam member)
formed in the arm portion(s) 41. As the lever 40 is dis-
placed (particularly rotated or pivoted), the cam pin(s)
and the cam groove(s) 41A are engaged to exhibita cam
action which connects the connector with the mating con-
nector or assists their connection. When the lever 40
reaches the connection position, the mating connector
and the fluid- or waterproof connector C reach a properly
connected state and, substantially simultaneously, a lock
portion 43 provided on the operating portion 42 particu-
larly is engaged with an engaging portion 25 provided on
the housing 10, whereby the lever 40 is locked in a state
where a displacement (particularly rotational movement)
thereof toward the initial position is prevented. Note that
the mating connector and the fluid- or waterproof con-
nector C are separated or their separation is assisted by
displacing (particularly rotating or pivoting) the lever 40
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from the connection position toward or to the initial posi-
tion.

[0045] The wire cover50is made e.g. of syntheticresin
and includes a cover main body 51 for at least partly
covering the one or more wires. A wire draw-out opening
52 through which the one or more wires are drawn out
laterally (e.g. upward) is provided on the lateral (upper)
surface of the cover main body 51 (see FIG. 1). The wire
draw-out opening 52 particularly has a substantially rec-
tangular or polygonal shape and/or is open on a side to
be mounted to the housing 10.

[0046] The wire cover 50 includes the one or more
mounting pieces 53 to be engaged with the one or more
respective mounting projections 24 of the housing 10
and/or the one or more guide pieces 54 to be at least
partly inserted into the one or more respective guide
grooves 23.

[0047] Specifically, a pair of mounting pieces 53 are
provided on each of the upper and lower surfaces of the
wire cover 50 (see FIGS. 1 and 2), wherein the upper
mounting pieces 53 are provided at substantially oppo-
site sides of the wire draw-out opening 52 and the lower
mounting pieces 53 are provided at positions substan-
tially facing the upper mounting pieces 53. As shown in
FIG. 5, the mounting piece 53 particularly substantially
is in the form of a flat plate extending substantially along
the outer peripheral wall of the protection wall 18 of the
housing 10, includes a mounting hole 53A into which the
mounting projection 24 at least partly is fittable and is
resiliently deformable vertically or towards and away from
the protection wall 18. By engaging the mounting pieces
53 of the wire cover 50 with the mounting projections 24
of the housing 10, the wire 50 is mounted and held on
the fluid- or waterproof connector C.

[0048] One or more, particularly a pair of guide pieces
54 are provided at the wire cover 50 (particularly at sub-
stantially opposite ends of the wire cover 50 in the width
direction, see FIGS. 1 and 2). The guide piece(s) 54 par-
ticularly is/are in the form of thin plate(s) and project(s)
more forward than the mounting piece(s) 53. When the
guide piece(s) 54 is/are at least partly inserted into the
locking projection accommodating portion(s) 22 of the
protection wall 18, portion(s) thereof (particularly the sub-
stantially opposite edge parts thereof in the width direc-
tion) is/are at least partly inserted into the guide groove
(s) 23, whereby a mounting operation of the wire cover
50 is guided. The leading end(s) of the guide piece(s) 54
inserted into the locking projection accommodating por-
tion(s) 22 is/are spaced backward from the head portion
(s) 35 of the locking projection(s) 33 to prevent the inter-
ference of the guide piece(s) 54 and the locking projection
(s) 33.

[0049] The protectionwall 18 particularly is formed with
the one or more window portions 26 penetrating through
the protection wall 18 near the respective head portion(s)
35 (see FIGS. 1 and 2). The window portion(s) 26 par-
ticularly is/are formed on end part(s) of a front side of the
protection wall 18, i.e. right behind the connecting wall
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13. As many window portions 26 as the locking projec-
tions 33 are provided. Specifically, a pair of window por-
tions 26 are arranged adjacent to and/or at upper and
lower sides of the locking projection accommodating por-
tion 22 (see FIG. 5). This pair of window portions 26 par-
ticularly are formed at positions substantially facing each
other across the head portions 35 and, when the head
portions 35 are not present therebetween, the housing
10 can be looked through from top to bottom through the
pair of window portions 26. Note that, by forming the win-
dow portions 26 in the upper and lower walls of the pro-
tection wall 18, the window portions 26 can be formed
by slide molds for forming the mounting projections 24.
[0050] Eachwindow portion 26 particularly is a rectan-
gular opening slightly longer in the width direction of the
housing 10 (see FIGS. 1 and 2). A dimension of the win-
dow portion 26 in the width direction (dimension in a long-
er direction) is larger than the width of the head portion
35 and/or substantially equal to the width of a widened
part of the locking projection accommodating portion 22
(spacing between the end-side reinforcing wall 19B and
athin part of the protection wall 18). Further, a dimension
of the window portion 26 in a height direction (dimension
in a shorter direction) particularly is substantially equal
to the sum of the height of a step part of the back wall
portion 13A (part projecting more backward than the oth-
er part of the connecting wall 13) and a total dimension
of the base end part 35A and the intermediate part 35C
of the head portion 35 of the locking projection 33 in the
axial direction as shown in FIGS. 1 and 2, and the base
end part 35A and the intermediate part 35C can be vis-
ually confirmed from a lateral side of the protection wall
18 via the window portion 26.

[0051] Next, functions and effects of this embodiment
configured as described above are described.

[0052] The fluid- or waterproof connector C of this em-
bodiment is such that the seal ring 30 mounted on the
housing 10 is to be sandwiched or clamped or squeezed
between this housing 10 and the connectable mating
housing to seal between the housing 10 and the mating
housing. The seal ring 30 includes one or more, partic-
ularly a plurality of locking projections 33 to be engaged
with the connecting wall 13 provided in the housing 10.
The (particularly each) locking projection 33 includes the
shaft portion 344 and the head portion 35 substantially
projecting toward the opposite sides from this shaft por-
tion 34. The head portion(s) 35 is/are passed through the
connecting wall 13 and engaged with the rear surface of
the connecting wall 13. The protection wall 18 standing
up or projects substantially around the head portion(s)
35 is provided behind the connecting wall 13 and formed
with the window portion(s) 26 penetrating through the
protection wall 18 near the respective head portion(s) 35.
[0053] Since the presence orabsence of the head por-
tion 35 of each locking projection 33, the presence or
absence of a missing part of the head portion 35 and the
like can be visually confirmed by looking at the interior
of the protection wall 18 through each window portion 26
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by this arrangement, a missing part and a lost part of the
seal ring 30 can be easily confirmed. Note that it is pos-
sible to conduct not only an inspection by visual confir-
mation, but also an inspection of confirming whether or
not a jig pin comes into contact with the head portion 35
by piercing or inserting the jig pin into the window portion
26, an image inspection from the window portion 26 and
the like.

[0054] The window portions 26 particularly are formed
on or near the end parts of the front side of the protection
wall 18. Here, if the fluid- or waterproof connector C is
used in such a posture that the rear end faces upward
(such a posture that the protection wall 18 is open up-
ward), fluid or water tends to pool inside the protection
wall 18. Thus, a sealing property may be reduced. How-
ever, since the window portions 26 particularly are
formed on the end parts of the front side of the protection
wall 18, fluid or water inside the protection wall 18 is or
can be drained to the outside through the window portions
26 in such a case, wherefore a reduction in the sealing
property can be prevented.

[0055] Further, the base end parts 35A of the head
portions 35 particularly can be visually confirmed through
the window portions 26. This makes it easier to confirm
whether or not the entire head portions 35 are passed
through the connecting wall 13, i.e. whether or not the
locking projections 33 are completely engaged with the
connecting wall 13. Thus, not only a missing part and a
lost part of the seal ring 30, but also engaged states of
the locking projections 33 can be easily confirmed. Fur-
ther, since the engaged states of the locking projections
33 can be easily confirmed without unnecessarily making
the window portions 26 larger, sufficient strength can be
ensured for the protection wall 18 that serves as a mount-
ing portion for the wire cover 50.

[0056] Further, the protection wall particularly 18 is
formed with the pair of window portions 26 at positions
substantially facing each other across the head portions
35. Since this enables the presence or absence of the
head portions 35 to be inspected based on whether or
not a laser beam passes through the pair of window por-
tions 26, an inspection by alaser beam can also be easily
conducted.

[0057] Accordingly, to provide a waterproof connector
in which a missing part and a lost part of a seal ring can
be easily confirmed, in a fluidproof connector C, a seal
ring 30 mounted on a housing 10 is sandwiched or
clamped or squeezed between the housing 10 and a con-
nectable mating housing to seal between the housing 10
and the mating housing. The seal ring 30 includes one
or more, particularly a plurality of locking projections 33
to be engaged with alocking wall 13 provided in the hous-
ing 10. The (particularly each) locking projection 33 in-
cludes a shaft portion 34 and a head portion 35 (having
a larger cross-sectional area than the shaft portion) par-
ticularly projecting toward substantially opposite sides
from the shaft portion 34 and the head portion 35 is
passed through the locking wall 13 to be engaged with
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the rear surface of the locking wall 13. At least one pro-
tection wall 18 standing up or projecting adjacent to or
at least partly around the head portions 35 is provided
behind or adjacent to the locking wall 13. The protection
wall 18 is formed with one or more window portions 26
penetrating through the protection wall 18 near the re-
spective head portion(s) 35.

<Other Embodiments>

[0058] The presentinvention is notlimited to the above
described and illustrated embodiment. For example, the
following embodiments are also included in the technical
scope of the present invention.

(1) Although the waterproof connector C is a le-
ver-type connector in the above embodiment, the
present invention can also be applied to a connector
without a lever.

(2) Although the wire cover 50 is to be mounted on
the waterproof connector C in the above embodi-
ment, the present invention can also be applied to a
connector on which no wire cover is to be mounted.
(3) In the above embodiment, the wire cover 50 is to
be mounted on the protection wall 18. Without being
limited to this, a wire cover may be mounted on a
part of the housing other than the protection wall.
(4) In the above embodiment, the seal ring 30 is
mounted on the outer peripheral surface of the ter-
minal accommodating portion 11 and sandwiched
between the outer peripheral surface of this terminal
accommodating portion 11 and the inner peripheral
surface of a skirt portion. Without being limited to
this, a seal member may be mounted on the inner
peripheral surface of the receptacle and sandwiched
between the inner peripheral surface of the recepta-
cle and the outer peripheral surface of the skirt por-
tion. In this case, pressing portions may be formed
to project on the inner peripheral side of the seal
member.

(5) In the above embodiment, the head portion 35
projects from the shaft portion 34 in all directions and
has a (particularly substantially circular) cross-sec-
tion one size larger than the shaft portion 34. Without
being limited to this, a head portion may be, for ex-
ample, in the form of a thin plate projecting toward
substantially opposite sides from the shaft portion or
a plurality of thin plates substantially may radially
project from the shaft portion as a center.

(6) In the above embodiment, the window portions
26 are formed on the end parts of the front side of
the protection wall 18. Without being limited to this,
window portions may not be necessarily formed on
the end parts of the front side of the protection wall
as long as they are formed near the respective head
portions. Even in such a case, the window portions
function as water drainage holes, for example, if the
waterproof connector is used in a transverse pos-
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ture.

(7) In the above embodiment, the window portions
26 are formed above and below the locking projec-
tion accommodating portions 22. Without being lim-
ited to this, window portions may be formed lateral
to the locking projection accommodating portions.

Reference Numerals

[0059]

C.. waterproof connector

10 ... housing

13 .. connecting wall (locking wall)

18 ... protection wall

22 ... locking projection accommodating portion
26 ... window portion

30 ... seal ring

33 ... locking projection

34 .. shaft portion

35 ... head portion

35A ... base end part (end part on shift portion side)
Claims

1. Afluidproof connector (C) configured such thata seal

ring (30) to be mounted on a housing (10) is sand-
wiched between the housing (10) and a connectable
mating housing to seal between the housing (10) and
the mating housing, wherein:

the seal ring (30) includes one or more locking
projections (33) to be engaged with a locking
wall (13) provided in the housing (10);

the locking projection (33) includes a shaft por-
tion (34) and a head portion (35) projecting from
the shaft portion (34) and the head portion (35)
is passed through the locking wall (13) to be en-
gaged with the rear surface of the locking wall
(13);

at least one protection wall (18) projecting at
least partly around the head portion(s) (35) is
provided behind the locking wall (13); and

the protection wall (18) is formed with one or
more window portions (26) penetrating through
the protection wall (18) near the respective head
portion(s) (35).

A fluidproof connector according to claim 1, wherein
the one or more window portions (26) are formed at
or near end part(s) of a front side of the protection
wall (18).

A fluidproof connector according to any one of the
preceding claims, wherein at least end part(s) (35A)
of the head portion(s) (35) on the shaft portion side
(s) are visually confirmable through the window por-
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10.

1.

12.

14
tion(s) (26).

A fluidproof connector according to any one of the
preceding claims, wherein the protection wall (18) is
formed with a pair of window portions (26) at posi-
tions substantially facing each other across the head
portion(s) (35).

A fluidproof connector according to any one of the
preceding claims, wherein the window portion (26)
substantially is a rectangular opening slightly longer
in the width direction of the housing (10).

A fluidproof connector according to any one of the
preceding claims, wherein a dimension of the win-
dow portion (26) in the width direction is larger than
the width of the head portion (35) and/or substantially
equal to the width of a widened part of a locking pro-
jection accommodating portion (22) for the head por-
tion (35).

A fluidproof connector according to any one of the
preceding claims, wherein a rear end of the protec-
tion wall (18) is located behind a rear end of the lock-
ing projection (33) so that the head portion (35) of
the locking projection (33) is protected particularly
by being substantially entirely covered by the pro-
tection wall (18).

A fluidproof connector according to any one of the
preceding claims, wherein a movable member (40)
is provided to display a cam action for connecting
the connector (C) with the mating connector or as-
sisting their connection.

A fluidproof connector according to any one of the
preceding claims, wherein one or more lips (31) are
provided on the inner and/or outer peripheral surfac-
es of the seal ring (30).

A fluidproof connector according to any one of the
preceding claims, wherein the head portion (35) in-
cludes a base end part (35A) which is an end part
on the shaft portion (34) side, a leading end part
(35B) which is an end part opposite to the shaft por-
tion (34) and/or an intermediate part (35C) which is
a partbetween the base end part (35A) and the lead-
ing end part (35B).

A fluidproof connector according to any one of the
preceding claims, wherein one or more resilient plug
fitting portions (17) into which one or more resilient
plugs mounted on end portions of respective wires
are to be fitted are provided behind the locking wall
(13) of the housing (10).

A fluidproof connector according to any one of the
preceding claims, wherein one or more reinforcing
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walls (19A; 19B) are provided between the protection
wall (18) and one or more portions (17) of the housing
(10).

A fluidproof connector according to any one of the
preceding claims, wherein a wire cover (50) is pro-
vided including a cover main body (51) for at least
partly covering the one or more wires and a wire
draw-out opening (52) through which the one or more
wires are drawn out laterally.

A method of assembling a fluidproof connector (C)
configured such that a seal ring (30) to be mounted
on a housing (10) is sandwiched between the hous-
ing (10) and a connectable mating housing to seal
between the housing (10) and the mating housing,
wherein:

engaging the seal ring (30) includes one or more
locking projections (33) with a locking wall (13)
provided in the housing (10);

a head portion (35) of the locking projection (33)
projecting from a shaft portion (34) of the locking
projection (33) through the locking wall (13) to
engage the head portion (35) with the rear sur-
face of the locking wall (13);

providing at least one protection wall (18) pro-
jecting at least partly around the head portion(s)
(35) behind the locking wall (13); and

forming one or more window portions (26) pen-
etrating through the protection wall (18) near the
respective head portion(s) (35).

A method according to claim 14, wherein the en-
gagement of the head portion (35) with the locking
wall (13) is confirmed through the window portion
(26).
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FIG. 3
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FIG. 7
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FIG. 8
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