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(54) ELASTIC MEMBER AND WATERPROOF CONNECTOR

(57) An elastic member and a waterproof connector
capable of maintaining water proofing properties even
though a wire is shaken are provided. The elastic member
(20) is to be fitted on the rear surface of a housing (10)
capable of housing a plurality of terminal metal pieces
(T) fixed to end portions of wires (W), and includes a
plurality of seal holes (21) capable of being in tight contact
with the wires (W) and being formed in such a state as
to penetrate the elastic member (20) in the forward and
backward directions, a plurality of lips (22) formed to be
aligned in the forward and backward directions in the seal
holes (21), and a groove portion (30) opening in the front
surface and formed around the seal holes (21) to have
a depth enough to reach the backward of the lip (22A)
located on at least the front surface.
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Description

Technical Field

[0001] The present invention relates to an elastic mem-
ber and a waterproof connector.

Background Art

[0002] Conventionally, a waterproof connector includ-
ing an elastic member integrally sealing peripheries of
wires is known (for example, described in the following
Patent Literature 1). The waterproof connector includes
a housing capable of housing a plurality of terminal metal
pieces fixed to the end portions of the wires. In the elastic
member, a plurality of seal holes being in tight contact
with the wires are formed in such a state as to penetrate
the elastic member in the forward and backward direc-
tions.

Citation List

Patent Literature

[0003] Patent Literature 1:
Japanese Unexamined Patent Publication No.
2015-35404

Summary of the Invention

Technical Problem

[0004] Meanwhile, in the waterproof connector having
the configuration as described above, when a wire drawn
backward from the elastic member is bent, the seal hole
cannot easily follow movement of the wire. For this rea-
son, adhesiveness of the seal hole with respect to the
wire is deteriorated when the wire is largely shaken to
give rise to fears of deterioration of waterproof property.
[0005] The present invention has been made on the
basis of the above circumstances and has as its object
to provide an elastic member and a waterproof connector
capable of keeping waterproof property even though a
wire is shaken.

Solution to Problem

[0006] The elastic member according to the present
invention is an elastic member fitted on the rear surface
of a housing capable of housing a plurality of terminal
metal pieces fixed to the end portions of wires, a plurality
of seal holes capable of being in tight contact with the
wires are formed in such a state as to penetrate the elastic
member in the forward and backward directions, a plu-
rality of lips are formed in the seal holes and aligned in
the forward and backward directions. Around each of the
seal holes, a groove portion opening in the front surface
to have a depth enough to reach the backward of the lip

located on at least the front surface.
[0007] In addition, the waterproof connector according
to the present invention includes the elastic member and
a housing capable of housing a plurality of terminal metal
pieces fixed to the end portions of the wires.

Effect of the Invention

[0008] According to the present invention, since one
partition divided by the groove portion on the elastic mem-
ber moves to follow movement of a wire even though the
wire is largely shaken, the lip located on the front end is
tightly held on the wire, and the elastic member is not
deteriorated in waterproof property even though the wire
is shaken.

Brief Description of the Drawings

[0009]

FIG. 1 is a sectional view showing a waterproof con-
nector in a state in which an elastic member accord-
ing to a first embodiment is fitted,
FIG. 2 is a front view showing the elastic member,
FIG. 3 is a sectional view showing the elastic mem-
ber,
FIG. 4 is a partially enlarged view of a waterproof
connector showing a manner in which a seal hole
follows a wire, and
FIG. 5 is a sectional view showing an elastic member
according to a second embodiment.

Embodiment of the Invention

[0010] Preferable embodiments of the present inven-
tion will be described below.
[0011] As an elastic member according to the present
invention, an elastic member in which a plurality of outer
peripheral rips capable of being in tight contact with a
fitting portion on which the elastic member is internally
fitted are formed to be aligned in the forward and back-
ward directions and the groove portion is formed to have
a depth enough to reach the backward of each of the
outer peripheral lips located on at least the front end may
be used.
[0012] With the configuration described above, even
though a thick wire is inserted into a seal hole, the outer
peripheral lip located on at least the front end does not
excessively press the fitting portion. When the outer pe-
ripheral lip excessively presses the fitting portion, the fit-
ting portion may be thermally deformed in a high-pres-
sure atmosphere. However, the fitting portion can be pre-
vented from being thermally deformed.
[0013] As the elastic member according to the present
invention, an elastic member in which the rear end of the
groove portion is located on the lip located on the rear
end and on the front side of the outer peripheral lip located
on the rear end may be used. With the above configura-
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tion, since the outer peripheral lip located on at least the
rear end is in tight contact with the inner peripheral sur-
face of the fitting portion, the elastic member can be suf-
ficiently secured of waterproof property.

<First Embodiment>

[0014] An embodiment obtained by embodying the
present invention will be described below in detail with
reference to FIGS. 1 to 4.
[0015] A waterproof connector C according to the first
embodiment includes a frame 40 made of a synthetic
resin and a housing 10 fitted on the frame 40. A plurality
of housings 10 can be fitted on the frame 40. After all the
housings 10 are fitted on the frame 40, a counterpart
connector 44 is fitted. In each constituent member, an
explanation will be made on the assumption that a fitting
surface side (left side in FIG. 1) for the counterpart side
is defined as the forward, the opposite side is defined as
the backward, and the upper and lower sides in FIG. 1
are defined as the upward and the downward, respec-
tively.
[0016] The frame 40 has a square-box-like shape as
a whole and includes a plurality of fitting portions 41 on
which the housing can be fitted. Each of the fitting por-
tions 41 is surrounded by a thin partition wall 42 and
formed in a square-cylindrical shape long in width direc-
tions (lateral direction). The housing 10 is fitted on each
of the fitting portions 41 from behind.
[0017] The housing 10 is made of a synthetic resin ans
has a square block shape flatted in the width directions
as a whole. Inside the housing 10, a plurality of cavities
11 into which terminal metal pieces T fixed to the terminal
portions of wires W are inserted from behind are dis-
posed. The cavities 11 are arranged to be aligned in two
upper and lower levels.
[0018] The terminal metal pieces T are formed by
bending metal plates, have connecting portions capable
of being connected to counterpart terminal metal pieces
43 disposed on the counterpart connector 44, and are
connected to the terminal portions of the wires W by pres-
sure bonding.
[0019] On the rear surface of the housing 10, an elastic
member 20 integrally sealing the peripheries of the wires
W is disposed. The elastic member 20 is made of rubber
such as silicon rubber and has a flat mattress-like shape
long in the width directions as a whole. The elastic mem-
ber 20 is attached in tight contact with the rear surface
of the housing 10. The elastic member 20 has a shape
which is symmetrical in the vertical directions and the
width directions.
[0020] In the elastic member 20, a plurality of seal holes
21 capable of being in tight contact with the wires W are
formed in such a state as to penetrate the elastic member
20 in the forward and backward direction. The seal holes
21 are disposed in two lines in accordance with the cav-
ities 11, and coaxially communicate with the cavities 11,
respectively, when the elastic member 20 is attached to

the elastic member 20. All the seal holes 21 have the
same shapes, and the seal holes 21 are horizontally ar-
ranged in the levels, and the seal hole 21 in the upper
level and the seal hole 21 in the lower level are located
at the same position in the width directions.
[0021] In each of the seal holes 21, a plurality of (three
lines in the first embodiment) lips (to be referred to as
inner peripheral lips 22 hereinafter) arranged in the for-
ward and backward directions are formed. The inner pe-
ripheral lip 22 inwardly projects continuously over the cir-
cumference of the seal hole 21. The positions (positions
in the radial directions of the seal hole 21) of projecting
ends of the seal hole 21 are set to be almost equal to
each other before the elastic member is assembled.
[0022] Front-side portions of the lips (to be referred to
as front-end internal lips 22A hereinafter) located at the
front ends of all the inner peripheral lips 22 are moder-
ately inclined to extend toward the front end of the seal
hole 21. The position (position of the seal hole 21 in the
axial direction) of the projecting end of the front-end in-
ternal lip 22A is slightly closer to the rear side than the
center in the forward and backward directions.
[0023] Of all the inner peripheral lips 22, a lip (to be
referred to as a rear-end internal lip 22B hereinafter) lo-
cated on the rear end and a lip (to be referred to as a
central internal lip 22C hereinafter) located at the center
have the same shapes.
[0024] A rear-end portion 21A (portion behind the rear-
end internal lip 22B) of the seal hole 21 largely extends
toward the rear end of the seal hole 21. The extending
size of the rear end of the seal hole 21 is set to be slightly
larger than the extending size of the front end.
[0025] Around the seal hole 21, a groove portion 30 is
formed. The groove portion 30 will be described in detail
later.
[0026] In the elastic member 20, through holes 23
which a locking projection (not shown) disposed on a
holder 12 (to be described later) can penetrate are
formed. Each of the through holes 23, as shown in FIG.
2, is formed in each of both the end portions of the elastic
member 20 in the width directions. Each of the through
holes 23 has an elliptic shape which is slightly long in the
vertical directions.
[0027] On the outer peripheral surface of the elastic
member 20, a plurality of outer peripheral lips 24 capable
of being in tight contact with the inner peripheral surface
of the fitting portion 41 are formed to be aligned in a line
in the forward and backward directions. The outer pe-
ripheral lips 24 the number of which is equal to the number
(three) of inner peripheral lips 22 are disposed. The outer
peripheral lips 24 outwardly project continuously over the
circumference of the elastic member 20. Each of the outer
peripheral lips 24, as shown in FIG. 3, projects in a sem-
icircular shape. All the outer peripheral lips 24 have the
same shapes and, the projection ends of the outer pe-
ripheral lips 24 are located at positions (positions in the
radial directions of the elastic member 20) almost equal
to each other before the elastic member 20 is assembled.
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[0028] All the inner peripheral lips 22 and the outer
peripheral lips 24 are located at positions almost equal
to each other in the forward and backward directions,
and the inner peripheral lips 22 and the outer peripheral
lips 24 are wrapped with each other.
[0029] In a positional relationship between the projec-
tion ends of the inner peripheral lips 22A and the projec-
tion ends of the lips (to be referred to as front-end external
lips 24A hereinafter) (of all the outer peripheral lips 24)
located on the front end in the forward and backward
directions, the front-end internal lips 22A are slightly clos-
er to the backward (center side) than the front-end ex-
ternal lips 24A.
[0030] In a positional relationship between the projec-
tion ends of the rear-end internal lips 22B and the pro-
jection ends of the lips (of all the outer peripheral lips 24)
(to be referred to as rear-end external lips 24B hereinaf-
ter), the rear-end internal lips 22B are closer to the for-
ward (center side) than the rear-end external lips 24B.
[0031] All the central internal lips 22C and the lips (of
all the outer peripheral lips 24) (to be referred to as central
external lips 24C hereinafter) located at the center in the
forward and backward directions are located at the center
in the forward and backward directions of the elastic
member 20, and the projection ends thereof are located
at positions equal to each other without misalignment in
the forward and backward directions.
[0032] A holder 12 made of a synthetic resin is attached
on the rear surface side of the elastic member 20. The
holder 12 has a plate like shape long in the width direc-
tions as a whole, and a through hole 13 into which the
terminal metal piece can be inserted is formed to pene-
trate the holder 12 at a position corresponding to the seal
hole 21 in the forward and backward directions. At both
end portions of the holder 12 in the width directions, lock-
ing projections (not shown) which can penetrate the
through holes 23 and be locked on the housing 10 are
formed to project forward.
[0033] A groove portion 30 opening in the front surface
is formed around the seal holes 21. The groove portion
30, as shown in FIG. 2, includes an outer groove 31 in-
tegrally surrounding all the seal holes 21 (to be referred
to as seal hole group 25 hereinafter) and an intermediate
groove 32 respectively dividing the seal holes 21. The
outer groove 31 has a groove with slightly larger than
that of the intermediate groove 32. The groove portion
30 has a shape which is symmetrical in the vertical di-
rections and the width directions.
[0034] The groove portion 30, on the front surface side
of the elastic member 20, separate the peripheral edge
portions (to be referred to as seal peripheral edges 26
hereinafter) of the seal holes 21 from each other. More
specifically, the outer groove 31 separates a part formed
outside the outer groove 31 (to be referred to as an outer
frame portion 27 hereinafter) from the seal hole group
25, and the intermediate groove 32 separates the seal
holes 21 adjacent to each other in the vertical directions
and the width directions from each other.

[0035] The outer groove 31 is formed on both the upper
and lower sides and both the left and right sides of the
seal hole group 25.
[0036] Parts (to be referred to as transverse outer
grooves 31X hereinafter) formed on both the upper and
lower sides of the seal hole groove 25 are formed to nar-
rowly extend in the width directions of the seal hole group
25. The transverse grooves 31X are continuously formed
over the full width of the seal hole group 25. The upper
and lower transverse grooves 31X are parallel to each
other.
[0037] Parts formed on both the left and right sides of
the seal hole group 25 (to be referred to as vertical outer
grooves 31Y hereinafter) extend from both end portions
of the transverse grooves 31X to a position before the
through hole 23. The vertical outer grooves 31Y are al-
most perpendicular to the transverse outer grooves 31X.
[0038] The intermediate groove 32 is horizontally and
vertically formed inside the outer groove 31.
[0039] Of the intermediate groove 32, parts (to be re-
ferred to as transverse intermediate grooves 32 herein-
after) formed between the seal holes 21 adjacent to each
other in the vertical directions are formed to narrowly ex-
tend in the width directions of the seal hole group 25. The
transverse intermediate grooves 32X are continuously
formed over the full width of the seal hole group 25. The
transverse intermediate group 32X extends to a position
before the through hole 23. The transverse intermediate
grooves 32X are almost parallel to the upper and lower
intermediate grooves 31X.
[0040] Of the intermediate groove 32, parts (to be re-
ferred to as vertical intermediate grooves 32Y hereinaf-
ter) formed between the seal holes 21 adjacent to each
other in the width directions are almost perpendicular to
the transverse intermediate grooves 32X. Both the end
portions of the vertical intermediate grooves 32Y in the
vertical directions are connected to the transverse outer
grooves 31X. The vertical intermediate groove 32Y has
a groove width slightly larger than the groove width of
the transverse intermediate groove 32X.
[0041] The groove portion 30, as shown in FIG. 3, has
a depth enough to reach the backward of the front-end
internal lip 22A and the backward of the front-end external
lip 24A, and the rear end of the groove portion 30 is lo-
cated on the front sides of the rear-end internal lip 22B
and the rear-end external lip 24B. More specifically, the
rear end of the groove portion 30 is located in a dent
between the central internal lip 22C and the rear-end
internal lip 22B or a dent between the central external lip
24C and the rear-end external lip 24B.
[0042] In the groove portion 30, a burying portion 34
partially burying the rear end part of the groove portion
30 is formed. The burying portion 34 buries the groove
portion 30 by amounts corresponding to the central in-
ternal lip 22C and the central external lip 24C.
[0043] One pair of burying portions 34, as shown in
FIG. 2, are disposed on each of both the upper and lower
sides of the seal hole group 25. The burying portions 34
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are arranged at positions symmetrical in the vertical di-
rections and the width directions. Shallow groove por-
tions 33 are disposed at positions dividing the seal hole
group 25 into three equal parts in the width directions.
The burying portion 34 is disposed at a portion where the
transverse outer groove 31X and the vertical intermedi-
ate groove 32Y cross. The burying portion 34 is formed
to have a width larger than the groove width of the trans-
verse intermediate groove 32Y in the width directions
and formed over the peripheral edge of the seal holes 21
adjacent to each other in the width directions. The burying
portion 34 is formed to be connected to one pair of seal
peripheral edges 26 adjacent to each other in the width
directions and the outer frame portion 27.
[0044] Of the groove portion 30, a part in front of the
burying portion 34 is the shallow groove portion 33 having
a depth smaller than that of the other part. The shallow
groove portion 33 becomes shallow by a depth corre-
sponding to one of the inner peripheral lips 22 or the outer
peripheral lips 24. More specifically, the rear end of the
shallow groove portion 33 is located in a dent between
the front-end internal lip 22A and the central internal lip
22C or a dent between the front-end external lip 24A and
the central external lip 24C.
[0045] An example of an assembling operation of the
waterproof connector C according to the first embodi-
ment will be described below.
[0046] The elastic member 20 is attached on the rear
surface of the housing 10. The locking projection of the
holder 12 is caused to penetrate the through hole 23 to
fit the elastic member 20 on the front surface side of the
holder 12. Thereafter, when the locking projection of the
holder 12 on the housing 10, the elastic member 20 is
attached such that the elastic member 20 is in tight con-
tact with the rear surface of the housing 10.
[0047] The terminal metal pieces T are housed in the
housing 10. The terminal metal pieces T are inserted
from the through hole 13 of the holder 12 into the cavities
11 through the seal hole 21. When the terminal metal
pieces T are normally inserted into the cavities 11, the
inner peripheral lips 22 of the seal holes 21 are elastically
collapsed to be in tight contact with the wires W, so that
the seal holes 21 are sealed.
[0048] The housing on which the elastic member 20 is
mounted is fitted on the frame 40. When the housing 10
is fitted on the fitting portion 41, the entire elastic member
20 and the front end of the holder 12 are internally fitted
on the fitting portion 41 and housed. At this time, the outer
peripheral lip 24 of the elastic member 20 elastically col-
lapses and then brought into tight contact with the inner
peripheral surface of the fitting portion 41 to seal the fitting
portion 41.
[0049] Thus, the assembling operation of the water-
proof connector C is completed.
[0050] An operation and an advantage of the embod-
iment configured as described above will be described
below.
[0051] In the elastic member 20 according to the em-

bodiment, the plurality of seal holes 21 capable of being
in tight contact with the wires W are formed in such a
state as to penetrate the elastic member 20 in the forward
and backward directions, the plurality of inner peripheral
lips 22 are formed in each of the seal holes 21 in a line
in the forward and backward directions. Around the seal
hole 21, the groove portion 30 is formed to have a depth
enough to reach the backward of the front-end internal
lip 22A and the forward of the central internal lip 22C.
With this configuration, even though the wire W drawn
backward from the insertion hole 13 of the holder 12 is
largely shaken, as shown in FIG. 4, the inside part (seal
peripheral edge 26) of the groove portion 30 follows the
wire W, and the front-end internal lip 22A and the central
internal lip 22C are kept in such a state as to be in tight
contact with the wire W. Thus, even though the wire W
is shaken, the waterproof property can be kept.
[0052] The plurality of outer peripheral lips 24 capable
of being in tight contact with the inner peripheral surface
of the fitting portion 41 on which the elastic member 20
is internally fitted are formed to be aligned in the forward
and backward directions, and the groove portion 30 is
formed to have a depth enough to reach the backward
of the front-end external lip 24A and the backward of the
central external lip 24C. With the configuration, even
though a thick wire W is inserted into the seal hole 21,
the front-end external lip 24A and the central external lip
24C do not excessively press the fitting portion 41. Thus,
in a high-pressure environment, the fitting portion 41 can
be prevented from being thermally deformed by being
pressed by the outer peripheral lips 24.
[0053] The rear end of the groove portion 30 is located
on the rear-end internal lip 22B and on the front side of
the rear-end external lip 24B. According to the configu-
ration, since at least the rear-end external lip 24B is fix-
edly in tight contact with the inner peripheral surface of
the fitting portion 41, the waterproof property can be suf-
ficiently secured.

<Second Embodiment>

[0054] An elastic member 50 according to a second
embodiment obtained by embodying the present inven-
tion will be described below with reference to FIG. 5.
[0055] The elastic member 50 according to the embod-
iment is different from that of the first embodiment in that
the groove portion 30 has a tapered portion 51. The same
reference numerals as in the second embodiment denote
the same configurations in the first embodiment, and a
duplicate explanation will be omitted.
[0056] In the elastic member 50 according to the em-
bodiment, as in the first embodiment, a plurality of seal
holes 21 capable of being in tight contact with the wires
W are formed. The three inner peripheral lips 22 are
formed on each of the seal hole 21. The three outer pe-
ripheral lips 24 are formed on the outer peripheral surface
of the elastic member 50, and the groove portion 30 open-
ing in the front surface is formed around the seal hole 21.
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[0057] The tapered portion 51 is formed in the outer
groove 31 of the groove portion 30. The tapered portion
51 is inclined such that the width of the groove portion
30 in the vertical directions gradually decrease toward
the backward. The tapered portion 51 is formed in the
entire area of the outer groove 31 in the forward and
backward directions. In this manner, the thicknesses of
the outer frame portion 27 and the seal peripheral edge
26) gradually increase from the front end of the groove
30 toward the backward.
[0058] As described above, in the embodiment, as in
the first embodiment, even though the wire W is largely
shaken, the inside part of the groove portion 30 follows
the wire W, and the inner peripheral lip 22 is kept in such
a state as to be in tight contact with the wire W. For this
reason, even though the wire W is shaken, the waterproof
property can be kept. Since the thickness of the outer
peripheral edge 27 gradually increases toward the back-
ward, the embodiment is advantageous to keep the state
in which the rear-end external lip 24B is in tight contact
with the inner peripheral surface of the fitting portion 41.

<Another Embodiment>

[0059] The present invention is not limited to the em-
bodiments explained by the above description and the
drawings. For example, the following embodiments are
included in the technical scope of the present invention.

(1) In the above embodiments, the elastic members
20 (50) is internally fitted on the fitting portion 41 of
the frame 40. The present invention is not limited to
this configuration, a fitting portion on which an elastic
member is internally fitted may be a rubber stopper
housing portion disposed on the rear end portion of
a housing, or may be a hood portion or the like of a
counterpart connector.
(2) In the embodiments, the three inner peripheral
lips 22 and the three outer peripheral lips 24 are dis-
posed. However, the present invention is not limited
to this configuration, and the number of inner periph-
eral lips and the number of outer peripheral lips can
be arbitrarily changed.
(3) I the embodiments, the rear end of the groove
portion 30 is located in a dent between the central
internal lip 22C and the rear-end internal lip 22B.
However, the present invention is not limited to this
configuration, the rear end of the groove portion may
be located at an arbitrary position which is behind
the front-end internal lips.
(4) In the embodiments, the transverse outer groove
31X and the transverse intermediate groove 32X of
the groove portion 30 are continued over the entire
width of the seal hole group 25. However, the present
invention is not limited to this configuration, and the
transverse outer groove and the transverse interme-
diate groove may be discontinuously formed in the
width directions of the seal hole group.

(5) In the embodiments, the vertical intermediate
groove 32Y of the groove portion 30 is connected to
the transverse outer groove 31X. However, the
present invention is not limited to the configuration,
and the vertical intermediate groove and the trans-
verse intermediate groove need not be connected
to each other.
(6) In the embodiments, the peripheral edges of the
seal holes 21 are individually separated from each
other. However, the present invention is not limited
to this configuration, the peripheral edges of the seal
holes may be separated from each other every two
or more.

List of Reference Signs

[0060]

C Waterproof connector
T Terminal petal piece
W Wire nut
10 Housing
20, 50 Elastic member
21 Seal hole
22 Inner peripheral lip (lip)
22A Front-end internal lip (lip located on the front

end)
22B Rear-end internal lip (lip located on the rear

end)
24 Outer peripheral lip
24A Front-end external lip (outer peripheral lip lo-

cated on the front end)
24B Rear-end external lip (outer peripheral lip lo-

cated on the rear end)
30 Groove portion

Claims

1. An elastic member which is to be fitted on the rear
surface of a housing which can house a plurality of
terminal metal pieces fixed to the end portions of
wires, comprising:

a plurality of seal holes capable of being in tight
contact with the wires and being formed in such
a state as to penetrate the elastic member in the
forward and backward directions;
a plurality of lips formed to be aligned in the for-
ward and backward directions in the seal holes;
and
a groove portion opening in the front surface and
formed around the seal holes to have a depth
enough to reach the backward of the lip located
on at least the front surface.

2. The elastic member according to claim 1, wherein
a plurality of outer peripheral lips capable of being

9 10 
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in tight contact with a fitting portion on which the elas-
tic member is internally fitted are formed to be aligned
in the forward and backward directions, and
the groove portion is formed to have a depth enough
to reach the backward of the outer peripheral lip lo-
cated on at least the front end.

3. The elastic member according to claim 2, wherein
the rear end of the groove portion is located on the
front side of the lip located on the rear end and the
outer peripheral lip located on the rear end.

4. A waterproof connector comprising;
the elastic member according to any one of claims
1 to 3; and
a housing capable of housing terminal metal pieces
fixed to the end portions of wires.
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