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(57) ABSTRACT 

The diameter of a front end opening section (20-1) extending 
rearward over a predetermined length from a front end open 
ing of a male member reception hole (20) is larger than a 
diameter of a male member reception section (20-2) of the 
male member reception hole that follows the front end open 
ing section. The backup ring (18) is allowed to engage an 
inner wall surface (20-3) of a front end opening section (20-1) 
as a backup ring (18) is pressed radially outward from an 
annular groove (24) by a seal ring (16) that is deformed by 
engagement with the inner wall Surface of the male member 
reception hole (20) when a male coupling member (12) 
begins to be inserted into the male member reception hole 
(20), which prevents the backup ring (18) from coming out, in 
a radially outward manner, from the annular groove (24). 
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ASSEMBLY OF MALE AND FEMALE 
MEMBERS 

0001. This is a divisional application of Ser. No. 1 1/918, 
479, filed Oct. 15, 2007, which is the National Stage of 
International Application No. PCT/JP2006/307643, filed 
Apr. 11, 2006. 

TECHNICAL FIELD 

0002 The present invention relates to a seal that is set 
between a male member subjected to a high-pressure fluid 
and a female member connected to the male member Such as 
a male coupling member and a female coupling member of a 
pipe coupling used, for example, in a high-pressure fluid 
circuit. 

BACKGROUND ART 

0003. In a pipe coupling used in a high-pressure fluid 
circuit, a seal ring and a backup ring that Supports the seal ring 
are, generally, set between a male coupling member and a 
female coupling member to prevent leakage of a high-pres 
sure fluid from therebetween in a state where the male cou 
pling member has been inserted into and connected to the 
female coupling member (see Japanese Patent Application 
Publication No. 2005-42815). 
0004. There is a method of setting a seal ring and a backup 
ring wherein after the seal ring and the backup ring have been 
fitted in an annular groove formed on the outer peripheral 
Surface of a male coupling member, the male coupling mem 
ber is inserted into and connected to a female coupling mem 
ber. This method suffers, however, from the following prob 
lem. 

0005 FIGS. 1 to 3 show an example of a way in which a 
male coupling member 1 is inserted into a female coupling 
member 2 in a conventional pipe coupling. The male coupling 
member 1 has an insert part 4 having Substantially the same 
diameter as that of a male member reception hole 3 of the 
female coupling member 2. The insert part 4 has an annular 
groove 5 on the outer peripheral surface thereof. An elastic 
seal ring 6 and a backup ring 7 are set in the annular groove 5. 
The seal ring 6 is formed of a rubber or other material. The 
backup ring 7 is formed of a plastic or other material to have 
a relatively high rigidity. When the insert part 4 of the male 
coupling member 1 is inserted into the male member recep 
tion hole 3 of the female coupling member 2, the seal ring 6 is 
pressed between the inner wall surface of the male member 
reception hole 3 and the annular groove 5, causing the seal 
ring 6 to be elastically deformed to effect sealing. 
0006. The seal ring 6, however, is deformed by engage 
ment with the end opening section of the male member recep 
tion hole 3 of the female coupling member 2 from the point of 
time when the insert part 4 of the male coupling member 1 
begins to be inserted into the male member reception hole 3 of 
the female coupling member 2, and this causes the backup 
ring 7 to be pressed radially outward. The backup ring 7 is a 
split ring (i.e., a ring having a split, or cut, in a part thereof) to 
allow it to be inserted into the annular groove 5. Accordingly, 
if a radially outward pressure is applied to the backup ring 7 
by the deformation of the seal ring 6, the backup ring 7 
expands radially outward and may become outwardly dis 
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lodged from the annular groove 5under certain circumstances 
before being inserted into the male member reception hole 3 
(FIGS. 2 and 3). 

DISCLOSURE OF THE INVENTION 

0007. The present invention has been made in view of the 
above-described circumstances. Accordingly, an object of the 
present invention is to make it possible to readily and reliably 
install a seal ring and a backup ring that are provided to effect 
sealing between a male member Such as a male coupling 
member that is subjected to a high-pressure fluid and a female 
member such as a female coupling member that is connected 
to the male member. 
0008 That is, the present invention provides a female 
member of a male and female member assembly. The female 
member has a male member reception hole extending rear 
ward from a front end opening thereof. The male member 
reception hole has a front end opening section extending 
rearward over a predetermined length from the front end 
opening, and a male member reception section extending 
rearward next to the front end opening section. The male 
member reception section has a diameter Smaller than that of 
the frontend opening section. A male member is adapted to be 
inserted into the male member reception hole from the front 
end opening. The male member has an outer peripheral Sur 
face that adjoins the inner wall surface of the male member 
reception section when the male member has been inserted 
into the male member reception hole. The male member 
further has an annular groove formed on the outer peripheral 
Surface. A seal ring is fitted into the annular groove of the male 
member. The seal ring is pressed and deformed by the inner 
wall surface of the male member reception section to seal 
between the inner wall surface and the annular groove when 
the male member has been inserted into the male member 
reception hole. A backup ring is fitted into the annular groove 
in contact with the seal ringata position closer to the frontend 
opening of the male member reception hole than the seal ring 
when the male member has been inserted into the male mem 
ber reception hole. When the backup ring is pressed and 
displaced radially outward from the annular groove by the 
seal ring that is deformed as the insertion of the male member 
into the male member reception hole progresses, the backup 
ring engages the inner wall Surface of the front end opening 
section, thereby being prevented from becoming dislodged 
radially outward from the annular groove. 
0009. That is, in this female member, even if the backup 
ring is pressed to come out of the annular groove by defor 
mation of the seal ring, the pressed backup ring is received in 
the front end opening section of the male member reception 
hole and retained by the inner wall surface of the front end 
opening section, thereby being prevented from becoming 
dislodged from the annular groove. 
0010 Specifically, the arrangement may be as follows. 
The front end opening section has a diameter larger than that 
of the seal ring as fitted in the annular groove, and the spacing 
between the inner wall surface of the front end opening sec 
tion and the outer peripheral surface of the male member is 
Smaller than the radial thickness of the backup ring. 
0011. With the above-described arrangement, the seal ring 

is inserted into the front end opening section without Substan 
tially encountering resistance and hence without being 
deformed. Even when the seal ring is inserted further rear 
ward (inward) from the front end opening section and 
deformed to press the backup ring to come out of the annular 
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groove, the inner wall Surface of the frontend opening section 
engages the backup ring. Thus, the backup ring can be pre 
vented from becoming dislodged from the annular groove. 
0012 More specifically, the male member reception sec 
tion and the front end opening section may be connected by a 
tapered surface extending from the inner wall surface of the 
front end opening section to the inner wall portion of the male 
member reception section. 
0013. In addition, the present invention provides a male 
member of a male and female member assembly including a 
female member having a male member reception hole. The 
male member is adapted to be inserted into the male member 
reception hole from a front end portion thereof. The male 
member has an outer peripheral Surface that adjoins the inner 
wall surface of the male member reception hole when the 
male member has been inserted into the male member recep 
tion hole. The male member further has an annular groove 
formed on the outer peripheral surface. A seal ring is fitted 
into the annular groove of the male member. The seal ring is 
pressed and deformed by the inner wall surface of the male 
member reception hole to seal between the inner wall surface 
and the annular groove when the male member has been 
inserted into the male member reception hole. A backup ring 
is fitted into the annular groove in contact with the seal ring at 
a position rearward of the seal ring on the male member. The 
annular groove is defined by a front annular side wall Surface 
and a rear annular side wall Surface that are spaced from each 
other in the longitudinal direction of the male member, and a 
bottom wall surface extending between the front annular side 
wall surface and the rear annular side wall surface. The rear 
annular side wall surface is inclined forward of the male 
member from the bottom wall surface. When the backup ring 
is pressed radially outward from the annular groove by the 
seal ring that is deformed as the insertion of the male member 
into the male member reception hole progresses, the backup 
ring engages the rear annular side wall Surface, thereby being 
prevented from becoming dislodged radially outward from 
the annular groove. 
0014 That is, in this male member, the rear annular side 
wall Surface of the annular groove prevents a radially outward 
displacement of the backup ring and hence prevents the 
backup ring from becoming dislodged from the annular 
groove. 
0015 The present invention is applicable to a pipe cou 
pling in which the male member is a male coupling member 
and the female member is a female coupling member. 
0016. In the female member according to the present 
invention, even if the backup ring is pressed to come out of the 
annular groove by deformation of the seal ring, the pressed 
backup ring is received in the front end opening section of the 
male member reception hole and retained by the inner wall 
Surface of the front end opening section, thereby being pre 
vented from becoming dislodged from the annular groove. 
0017. In the male member according to the present inven 

tion, the rear annular side wall Surface of the annular groove 
is inclined forward, thereby preventing a radially outward 
displacement of the backup ring that would otherwise be 
caused by deformation of the seal ring when the male member 
is inserted into the female member, and thus preventing the 
backup ring from becoming dislodged from the annular 
groove. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a fragmentary sectional view of a conven 
tional pipe coupling, showing a state where a male coupling 
member has begun to be inserted into a female coupling 
member. 
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0019 FIG. 2 is a fragmentary sectional view of the pipe 
coupling in FIG. 1, showing a state where the male coupling 
member has been further inserted into the female coupling 
member. 
0020 FIG. 3 is a fragmentary sectional view of the pipe 
coupling in FIG. 1, showing a state where the male coupling 
member has been even further inserted into the female cou 
pling member (further than the position shown in FIG. 2). 
0021 FIG. 4 is a fragmentary sectional view of a pipe 
coupling according to the present invention. 
0022 FIG. 5 is a fragmentary sectional view of the pipe 
coupling in FIG. 4, showing a state where a male coupling 
member has begun to be inserted into a female coupling 
member. 
0023 FIG. 6 is a fragmentary sectional view showing a 
state where the male coupling member has been inserted into 
the female coupling member further than the position shown 
in FIG. 5. 
0024 FIG. 7 is a fragmentary sectional view showing a 
state where the male coupling member has been inserted into 
the female coupling member further than the position shown 
in FIG. 6. 
0025 FIG. 8 is a fragmentary sectional view of the pipe 
coupling in FIG. 4, showing a state where the insertion of the 
male coupling member into the female coupling member has 
been completed. 
0026 FIG. 9 is a fragmentary sectional view of a pipe 
coupling according to another embodiment of the present 
invention, showing a state where a male coupling member has 
begun to be inserted into a female coupling member. 
0027 FIG. 10 is a fragmentary sectional view showing a 
state where the male coupling member has been inserted into 
the female coupling member further than the position shown 
in FIG. 9. 
0028 FIG. 11 is a fragmentary sectional view showing a 
state where the male coupling member has been inserted into 
the female coupling member further than the position shown 
in FIG. 10. 

DETAILED DESCRIPTION OF THE INVENTION 

0029 Embodiments of the present invention will be 
described below with reference to the accompanying draw 
ings. 
0030 FIG. 4 shows a pipe coupling 10 to which the present 
invention is applied in a state where a male coupling member 
12 and a female coupling member 14 are connected to each 
other. FIGS. 5 to 8 show the way in which a seal ring 16 and 
a backup ring 18 change when the male coupling member 12 
is connected to the female coupling member 14. 
0031. The male coupling member 12 has an insert part 22 
of substantially the same diameter as that of a male member 
reception hole 20 in the same way as in the foregoing con 
ventional pipe coupling. The insert part 22 has an annular 
groove 24 formed on the outer peripheral surface 22-1 
thereof. The seal ring 16 and the backup ring 18 are set in the 
annular groove 24. 
0032. The female coupling member 14 has a front end 
opening section 20-1 extending rearward over a predeter 
mined length from the front end opening of the male member 
reception hole 20. The front end opening section 20-1 has a 
diameter larger than that of a male member reception section 
20-2 of the male member reception hole 20 that follows the 
front end opening section 20-1. 



US 2010/0059.997 A1 

0033. In the illustrated example, the diameter of the front 
end opening section 20-1 is set slightly larger than the outer 
diameter of the seal ring 16 as fitted in the annular groove 24 
of the insert part 22 of the male coupling member 12 and 
undeformed. 

0034. The front end opening section 20-1 has a predeter 
mined axial length to allow the backup ring 18 to engage the 
inner wall surface 20-3 of the front end opening section 20-1 
as the backup ring 18 is pressed radially outward from the 
annular groove 24 by the seal ring 16 deformed by engage 
ment with the inner wall surface of the male member recep 
tion hole 20 when the male coupling member 12 has begun to 
be inserted into the male member reception hole 20, thereby 
preventing the backup ring 18 from coming out in a radially 
outward manner from the annular groove 24. In the illustrated 
example, the greater part of the backup ring 18 is located 
within the front end opening section 20-1 as the seal ring 16 
set in the annular groove 24 of the male coupling member 12 
begins to be forced into the male member reception section 
20-2 of the male member reception hole 20. 
0035) Specifically, the diameter of the front end opening 
section 20-1 is set larger than the outer diameter of the seal 
ring 16 as fitted in the annular groove 24, as Stated above. The 
spacing s (FIG. 6) between the inner wall surface 20-3 of the 
front end opening section 20-1 and the outer peripheral Sur 
face of the insert part 22 of the male coupling member 12 is set 
smaller than the radial thickness t (FIG. 7) of the backup ring 
18. 

0036. In the illustrated example, a rearwardly tapered sur 
face is provided to connect between the front end opening 
section 20-1 and the male member reception section 20-2 that 
follows it, thereby facilitating the entry of the seal ring 16 and 
the backup ring 18 into the male member reception section 
20-2. The backup ring 18 is rigid. Therefore, the outer diam 
eter of the backup ring 18 as fitted in the annular groove 24 is 
set smaller than the diameter of the male member reception 
section 20-2 to allow the backup ring 18 to be inserted into the 
male member reception section 20-2. 
0037. In the foregoing pipe coupling, when the insert part 
22 of the male coupling member 12 is inserted into the male 
member reception hole 20 of the female coupling member 14, 
even if the seal ring 16 on the insert part 22 is deformed so as 
to press the backup ring 18 radially outward, the inner wall 
surface 20-3 of the front end opening section 20-1 restrains 
the radially outward movement of the backup ring 18, thereby 
allowing the backup ring 18 to be inserted into the male 
member reception hole 20, together with the seal ring 16. 
0038 FIGS.9 to 11 show another embodiment of the pipe 
coupling according to the present invention. 
0039. In this pipe coupling, the annular groove 24 pro 
vided on the insert part 22 of the male coupling member 12 
has a front annular side wall Surface 24-1 and a rear annular 
side wall surface 24-2 that are inclined forward of the male 
coupling member 12 from a bottom wall surface 24-3 of the 
annular groove 24. That is, in this pipe coupling, the annular 
side wall Surfaces of the annular groove 24, particularly the 
rear annular side wall surface 24-2, are inclined forward, 
whereby when the insert part 22 of the male coupling member 
12 is inserted into the male member reception hole 20 of the 
female coupling member 14, even if the seal ring 16 is 
deformed so as to press the backup ring 18 radially outward, 
the rear annular side wall surface 24-2 restrains the radially 
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outward movement of the backup ring 18 and thus prevents 
the backup ring 18 from becoming dislodged outward from 
the annular groove 24. 
0040 Although some embodiments of the present inven 
tion have been described above, the present invention is not 
necessarily limited to the described embodiments. For 
example, the diameter of the front end opening section in the 
first embodiment may be set smaller than the diameter of the 
seal ring. In this case, it is necessary to arrange such that even 
if the backup ring is pressed radially outward by the defor 
mation of the seal ring, the backup ring enters the front end 
opening section before it is pushed out of the annular groove. 

1-6. (canceled) 
7. A female member of a male and female member assem 

bly, the female member comprising: 
a front end opening; and 
a male member receptionhole extending rearward from the 

front end opening and having an inner wall Surface. Such 
that the male member reception hole is adapted to have 
a male member inserted therein from the frontend open 
ing, 

wherein the male member, for which the male member 
reception hole is adapted to have inserted therein, 
includes an outer peripheral Surface, includes an annular 
groove formed on the outer peripheral Surface, includes 
a seal ring fitted into the annular groove. Such that the 
seal ring is pressed and deformed by the inner wall 
surface of the male member reception hole to provide a 
seal between the inner wall surface and the annular 
groove when the male member is inserted into the male 
member receptionhole, and includes a backup ring fitted 
into the annular groove, such that the backup ring is in 
contact with the seal ring and is located at a position that 
is closer to the front end opening of the female member 
than the seal ring when the male member is inserted into 
the male member reception hole and the seal ring is 
pressed and deformed by the inner wall surface of the 
male member reception hole, 

wherein the male member reception hole includes a front 
end opening section extending rearward over a predeter 
mined length from the front end opening of the female 
member, 

wherein the male member reception hole includes a male 
member reception section extending rearward in rela 
tion to the front end opening of the female member and 
being located rearward from and next to the front end 
opening section, 

wherein the front end opening section includes an inner 
wall Surface having a diameter that is larger than a diam 
eter of the seal ring as fitted in the annular groove of the 
male member, Such that a spacing between the inner wall 
Surface of the front end opening section and the outer 
peripheral surface of the male member is smaller than a 
radial thickness of the backup ring, 

wherein the male member reception section includes an 
inner wall Surface that adjoins the outer peripheral Sur 
face of the male member when the male member is 
inserted into the male member reception hole, 

wherein the inner wall surface of the male member recep 
tion section has a diameter that is Smaller than the diam 
eter of the seal ring as fitted in the annular groove. Such 
that the seal ring is deformed as insertion of the male 
member into the male member receptionhole progresses 
to advance the seal ring into the male member reception 
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section and Such that the seal ring presses the backup 
ring and displaces the backup ring radially outward from 
the annular groove, and 

wherein, when the backup ring is displaced radially out 
ward, the backup ring is engageable with the inner wall 
Surface of the front end opening section while remaining 
in the annular groove such that the inner wall Surface of 
the front end opening section prevents the seal ring from 
becoming dislodged radially outward from the annular 
groove. 

8. The female member of claim 7, wherein the male mem 
ber reception section and the front end opening section are 
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connected by a tapered surface extending from the inner wall 
Surface of the front end opening section to the inner wall 
Surface of the male member reception section. 

9. The female member of claim 7, wherein the male and 
female member assembly is a pipe coupling, Such that the 
female member is a female coupling member of the pipe 
coupling. 

10. The female member of claim 7, wherein the male and 
female member assembly is a pipe coupling. 
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