SPECIFICATION
PIPE JOINT

Technical Field
[0001]
The present invention relates to a pipe joint, in particular, to a pipe

joint having a leak port.

Background Art
[0002]

As pipe joints for connecting various valves, pipes, and the like that
require high cleanliness, high chemical resistance, and high sealing
properties of semiconductor manufacturing apparatus and the like, for
example, joints shown in Patent Literature 1 and Patent Literature 2 are
known. Such a pipe joint has first and second sleeves, which are pipe
members each having a flange portion and a seal portion at one end
portion, the one end portions (joint side end portions) of the first and
second sleeves are abutted against each other with an annular gasket
interposed, and a female screw member (cap nut) engaged with the flange
portion of the first sleeve and a male screw member (coupling) engaged
with the flange portion of the second sleeve are screwed together so as to
join and seal the two sleeves.

Patent Literature

[0003]

PTL 1: Japanese Laid-Open Patent Application No. 2013-68269

PTL 2: Japanese Laid-Open Patent Application No. 2016-205408
PTL 3: Japanese Laid-Open Utility model Application No.H05-86086

SUMMARY OF INVENTION
Technical Problem
[0004]

In the pipe joint as described above, in order to detect leak fluid
leaked from the seal portion of the gasket, for example, a leak port is
provided in the cap nut. However, in this method, since the cap nut is
rotated with respect to the coupling that is fixed to the sleeve when the
joint is fastened, the position of the leak port is not constant, and the
construction work of connecting a leak detection mechanism to the leak
port after fastening the joint is not easy.

Further, since the pipe joint as described above has a structure in
which the sleeves are connected to each other using a cap nut and a
coupling, there are many leakage paths of leak fluid including screw
portion in addition to the leak port, and the leak fluid may leak to the
outside through other leak paths before the leak fluid reaches the leak
port, and accordingly, the leak detection tends to delay, and the detection
sensitivity tends to decrease.



For example, as in the technique disclosed in Patent Literature 3,
leak paths other than the leak port may be sealed with O-rings to collect
leak fluids to the leak port. However, if O-rings are provided in each of a
large number of leak paths of a pipe joint as described above, the number
of O-rings also increases, and it becomes necessary to provide a plurality
of O-rings in a region where a plurality of parts are closely present, which
also increases working steps.

[0005]

One of the objects of the present invention is to provide a pipe joint
for which construction work of a leak detection mechanism to a leak port
is easy and the leak detection sensitivity is also improved.

Solution to Problem
[0006]

The pipe joint according to the present invention comprises: first
and second sleeves having fluid flow pathes communicating with each
other; an annular gasket interposed between abutting end surfaces of the
first and second sleeves; a male screw member having a through hole into
which the first sleeve is inserted; and a female screw member having a
through hole into which the second sleeve is inserted; the first and second
sleeves being joined by screwing the male screw member with the female
screw member;

wherein the pipe joint has a leak port opened at an outer peripheral
surface of the male screw member at a portion not covered by the female
screw member and communicates with a gap between the male screw member
and the first sleeve to detect leak fluid leaked from gaps between the first
and second sleeves and the gasket.

When the male screw member and the female screw member are
fastened, the male screw member is fixed with respect to the first and
second sleeves, and the female screw member is rotated with respect to the
first and second sleeves. Preferably, the second seal member is deformed
between the first sleeve and the male screw member to serve as a
temporary fixing member that restricts rotation of the male screw member
with respect to the first sleeve.

[0007]

Preferably, a configuration may be adopted in which the male screw
member has a tip end portion that is formed in a cylindrical shape, extends
to the second sleeve and covers an outer peripheral surface of an abutting
portion between the first sleeve and the second sleeve, and

the pipe joint further comprises:

an annular first seal member that prevents the leak fluid from
leaking through a gap between the tip end portion of the male screw
member and the second sleeve to a gap formed in a screwed portion
between the male screw member and the female screw member and a gap

between the second sleeve and the female screw member, and



an annular second seal member arranged on a rear end (opposite to
the second sleeve) side of a position of the leak port and sealing a gap
between the first sleeve and the male screw member.

[0008]

More preferably, a configuration may be adopted in which the first
seal member is held by the female screw member, is compressed and
deformed between a tip end surface of the male screw member and the
female screw member as tightening of the female screw member progresses,
and comes into close contact with the outer peripheral surface of an
abutting portion of the second sleeve.

More preferably, a configuration may be adopted in which the first
seal member is deformed to prevent the leak fluid from leaking through the
gap between the tip end portion of the male screw member and the second
sleeve to the gap between the tip end portion of the male screw member
and the female screw member leading to the screwed portion, and to a gap
between the second sleeve and the female screw member.

[0009]

Alternatively, a configuration may be adopted in which the first
seal member is arranged between the tip end portion of the male screw
member and the abutting portion of the second sleeve.

[0010]

Preferably, a configuration may be adopted in which the first and
second sleeves each has a flange portion in the abutting portion,

the male screw member comprises: a small diameter hole portion in
which the first sleeve is inserted; a large diameter hole portion which has
a diameter larger than an inner diameter of the small diameter hole portion
and receives the flange portion of the first sleeve; and an annular
engagement surface formed by a step between the small diameter hole
portion and the large diameter hole portion and abuts on an annular wall
surface of the flange portion of the first sleeve, and

a groove portion that communicates the gap between the first sleeve
and the small diameter hole portion and the gap between the flange portion
and the large diameter hole portion is formed on a part of the engagement
surface or the wall surface.

The pipe joint of the present invention comprises: first and second
sleeves having fluid flow pathes communicating with each other; an
annular gasket interposed between abutting end faces of the first and
second sleeves; a male screw member having a through hole into which the
first sleeve is inserted; and a female screw member having a through hole
into which the second sleeve is inserted, the first and second sleeves being
joined by screwing the male screw member with the female screw member,

wherein the pipe joint has a leak port which communicates with a
space in contact with an outer periphery of the gasket through a through
hole of the male screw member in a portion of an outer peripheral surface

of the male screw member not covered by the female screw member.

Advantageous Effects of Invention



[0011]

According to the present invention, it is possible to obtain a pipe
joint for which construction work of a leak detection mechanism to a leak
port is easy and the leak detection sensitivity is improved.

Brief Description of Drawings
[0012]

FIG. 1 is a longitudinal cross-sectional view of a pipe joint
according to an embodiment of the present invention.

FIG. 2 is a longitudinal cross-sectional view showing a state before
fastening the pipe joint in FIG. 1.

FIG. 3A is a longitudinal cross-sectional view of a male screw
member.

FIG. 3B is a right side view of the male screw member.

FIG. 4 is a longitudinal cross-sectional view showing a modification
of the pipe joint according to an embodiment of the present invention.

FIG. 5 is a longitudinal cross-sectional view showing still another
modification of the pipe joint according to an embodiment of the present
invention.

FIG. 6 is a longitudinal cross-sectional view showing still another
modification of the pipe joint according to an embodiment of the present

invention.

Description of Embodiments
[0013]

Embodiments of the present invention will be described below with
reference to the drawings.

FIG. 1 is a longitudinal cross-sectional view showing a pipe joint
according to the present embodiment.

Pipe joint 1 includes two sleeves 10 (10A,10B) that are pipe members
whose one ends are abutted each other and having fluid flow pathes
communicate with each other, an annular gasket 20 interposed between the
abutting end surfaces of the sleeve 10A and 10B, a substantially
cylindrical male screw member 30 fitted to the outer periphery of the
sleeve 10A, a substantially cylindrical female screw member 40 fitted to
the outer periphery of the sleeve 10B, an annular seal member 50 held by
the female screw member 40, and an annular seal member 60 held by the
male screw member 30.

[0014]

The inside of the sleeve 10 is a fluid flow path, a flange portion 11
is provided at the abutting end portion, and a sealing portion 10t is formed
on the abutting end surface so as to project in an annular shape in the
axial direction of the sleeve 10 and abut on the gasket 20 for sealing. The
sleeves 10 are, for example, made of a metal such as stainless steel of
SUS316L.

The gasket 20 and a retainer 80 for holding the gasket 20 are
accommodated in recesses 12 formed respectively in the abutting portions



of the sleeves 10A, 10B, and the retainer 80 is mounted to the recess 12 on
the sleeve 10A side.
[0015]

The gasket 20 is made of a metal such as a nickel-alloy, and is
pressed between the sealing portions 10t of the sleeves 10A,10B and
plastically deformed, thereby sealing gaps between the sleeve 10A and the
sleeve 10B and the gasket 20.

[0016]

The male screw member 30, as shown in FIG. 3A and FIG. 3B, is a
metal member formed in a cylindrical shape, and a small diameter hole
portion 31 into which the sleeve 10A is inserted and a large diameter hole
portion 32 having a larger diameter than the inner diameter of the small
diameter hole portion 31 and for receiving the flange portion 11 of the
sleeve 10A, are formed therein. An annular engagement surface 35 formed
by a step between the small diameter hole portion 31 and the large
diameter hole portion 32 abuts against an annular wall surface 11a of a
rear end side of the flange portion 11 of the sleeve 10A. An arcuate groove
35a is formed in a part of the engagement surface 35 in the circumferential
direction. The groove 35a, as will be described later, is provided to ensure
flow path of the leak fluid.

A male screw 37 is formed on the outer peripheral surface of the
male screw member 30, and a tip end portion 34 formed in a cylindrical
shape is formed on the distal end side (right side in FIG. 3) of the male
screw 37. As shown in FIG. 1, the tip end portion 34 extends to the sleeve
10B (the outer peripheral surface of the flange portion 11) and covers the
outer peripheral surface of the abutting portion between the sleeve 10A
and the sleeve 10B. An annular-shaped tip end surface 30a of the tip end
portion 34 presses the seal member 50 held by the sleeve 10B, as will be
described later.

A tool engagement portion 36 having a hexagonal shape to which a
tool is to be engaged is formed on a rear end surface 30b side of the outer
peripheral surface of the male screw member 30. A leak port 38 that opens
on the outer peripheral surface and communicates with the small diameter
hole portion 31 is formed in the tool engagement portion 36. In FIG. 1, the
leak port 38 has a screw formed inside to attach a leak detection
mechanism (not shown).

A groove 33 on which the seal member 60 is to be mounted is formed
on the rear end surface 30b side of the small diameter hole portion 31 of
the male screw member 30.

Incidentally, the seal member 60 may be mounted in a groove
provided in the sleeve 10A.

[0017]

Returning to FIG. 1, the female screw member 40 is a so-called cap
nut, which is formed in a cylindrical shape, a through hole 42 into which
the outer peripheral surface of the sleeve 10B is inserted is formed in the
center portion of the rear end portion 41, and a co-rotation prevention
member 70 (preferably a washer and a bearing) is provided between the
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rear end portion 41 and the flange portion 11 of the sleeve 10B. A groove
44 for mounting the seal member 50 is formed at a position adjacent to the
rear end portion 41 on the inner peripheral surface of the female screw
member 40, and a female screw 43 to be screwed with the male screw 37 of
the male screw member 30 is formed on the opposite side of the rear end
portion 41.

[0018]

The seal member 50 is made of a resin, and as shown in FIG. 2, is
not deformed except in the portion mounted in the groove before the pipe
joint 1 is fastened. When the male screw member 30 and the female screw
member 40 are fastened, the male screw member 30 is fixed with respect to
the sleeves 10A,10B, and the female screw member 40 is rotated with
respect to the sleeves 10A,10B. The ends opposite to the abutting portion
of the sleeves 10A,10B are connected to tubes (not shown) by welding or
the like.

The seal member 50 is compressed and deformed between the tip end
surface 30a of the male screw member 30 and a wall surface of the rear end
portion 41 of the female screw member 40 along with the progress of
tightening of the female screw member 40, and as shown in FIG. 1, the
inner peripheral surface curved in an R-shape comes into close contact
with the outer peripheral surface of the flange portion 11 of the sleeve
10B.

[0019]

The seal member 60 is made of a resin and is fitted to the outer
peripheral surface of the sleeve 10A in an elastically deformed state. When
the seal member 60 is deformed and comes into close contact with the outer
peripheral surface of the sleeve 10A, the seal member 60 serves as a
temporary fixing member that restricts rotation of the male screw member
30 with respect to the sleeve 10A. The seal member 60 prevents the male
screw member 30 from rotating with respect to the sleeve 10A when the
female screw member 40 is tightened.

[0020]

In the pipe joint 1, a plurality of gaps G1 to G6 into which a leak
fluid can penetrate are formed.

The gap G1 is formed between the inner peripheral surface of the
large diameter hole portion 32 of the male screw member 30 and the outer
peripheral surface of the flange portion 11 of the sleeve 10B.

The gap G2 is formed between the outer peripheral surface of the tip
end portion 34 of the male screw member 30 and the inner peripheral
surface of the female screw member 40.

The gap G3 communicates with the gap G2, and is formed in a
screwed portion between the male screw 37 of the male screw member 30
and the female screw 43 of the female screw member 40.

The gap G4 is formed between the outer peripheral surface of the
sleeve 10B and the inner peripheral surface of the through hole 42 of the

female screw member 40.



The gap G5 is formed between the outer peripheral surface of the
flange portion 11 of the sleeve 10A and the inner peripheral surface of the
large diameter hole portion 32 of the male screw member 30.

The gap G6 is formed between the outer peripheral surface of the
sleeve 10A and the inner peripheral surface of the small diameter hole
portion 31 of the male screw member 30.

[0021]

In the absence of seal member 50, the gaps G1 to G4 communicate
with each other. The seal member 50 is deformed to seal the gap G1 and
the gap G2, and prevents the leak fluid from leaking through the gap G1 to
the gaps G2,G3 and the gap G4.

[0022]

The gap G5 and the gap G6 communicates through the groove 35a of
the engagement surface 35 of the male screw member 30.

When the pipe joint 1 is fastened, the engagement surface 35 of the
male screw member 30 comes into close contact with the wall surface 11a
to possibly block the communication between the gap G5 and the gap G6,
but the presense of the groove 35a of the engagement surface 35 of the
male screw member 30 ensures the communication between the gap G5 and
the gap G6.

[0023]

The leak fluid leaked to the outer periphery of the gasket 20 flows
out only to the gap G5 because the gap G1 is sealed by the seal member 50,
and flows through the groove 35a and the gap G6 to be collected at the
leak port 38. If the leak port 38 is provided with a leak detection
mechanism, it is possible to detect a leak with high sensitivity.

[0024]

According to the present embodiment, since the leak port 38 is
provided on the male screw member 30 that dose not rotate, the
construction work of the leak detection mechanism to the leak port 38 is
easy. In addition, since there is no fluid leak path other than the leak port
38, it is also possible to improve the leak detection sensitivity.

[0025]

FIG. 4 shows a modification of the pipe joint of the present
invention. The same reference numerals are used for the same components
as those in the above embodiment among the components in FIG. 4.

In the pipe joint 1B, instead of the seal member 50 described above,
a seal member 50B is provided between the outer peripheral surface of the
flange portion 11 of the sleeve 10B and the inner peripheral surface of the
tip end portion 34 of the male screw member 30 to seal the gap G1.
According to such a configuration, the leak fluid can be prevented from
flowing out to the gaps G2,G3 and G4 through the gap G1.

[0026]

FIG. 5 shows still another modification of the pipe joint of the
present invention. The same reference numerals are used for the same
components as those in the above embodiment among the components in
FIG. 5.



In the pipe joint 1C, a leak port 38b is formed in the front side of
the tool engagement portion 36 at a position not covered by the female
screw member 40 instead of the leak port 38 provided in the tool
engagement portion 36 of the male screw member 30.

[0027]

FIG. 6 shows still another modification of the pipe joint of the
present invention. The same reference numerals are used for the same
components as the pipe joint 1 shown in FIG.1 among the components in
FIG. 6.

The difference between the pipe joint 1D and the pipe joint 1 shown
in FIG. 1 is that the pipe joint 1D is provided with the seal member 60 in a
groove 10r formed in the sleeve 10A.

According to this configuration, without mounting the seal member
60 in the groove 10r and in a state that the sleeve 10A is inserted to the
male screw member 30, it is possible to connect the end portion of the
sleeve 10A (not shown) and a tube (not shown) by welding, and thereafter,
to mount the seal member 60 in the groove 10r. As a result, it is possible
to prevent the seal member 60 from being affected by heat due to the
welding.

[0028]

The present invention is not limited to the above embodiments, and
various modifications can be made without departing from the concept and
scope of the present invention.

Reference Signs List

[0029]

1, 1B, 1C, 1D: Pipe joint
10, 1T0A, 10B: Sleecve

10t: Sealing portion

10r: Groove

11: Flange portion

Ila: Wall surface

12: Recess

20: Gasket

30: Male screw member

30a: Tip end surface

30b: Rear end surface

31: Small diameter hole portion (through hole)
32: Large diameter hole portion
33: Groove

34: Tip end portion

35: Engagement surface

35a: Groove

36: Tool engagement portion
37: Male screw

38, 38b: Leak port

40: Female screw member



41: Rear end portion

42: Through hole

43: Female screw

44: Groove

50, 50B, 60: Seal member

70: Co-rotation prevention member
80: Retainer

G1-G6: Gap



CLAIMS
. A pipe joint comprising:

first and second sleeves having fluid flow pathes communicating with
each other;

an annular gasket interposed between abutting end surfaces of the
first and second sleeves;

a male screw member having a through hole into which the first
sleeve is inserted; and a female screw member having a through hole into
which the second sleeve is inserted, the first and second sleeves being
joined by screwing the male screw member with the female screw member,

wherein the pipe joint has a leak port that opens at an outer
peripheral surface of the male screw member at a portion not covered by
the female screw member and communicates with a gap between the male
screw member and the first sleeve to detect a leak fluid leaked from gaps
between the first and second sleeves and the gasket.

2. The pipe joint according to claim 1, wherein the male screw member
is fixed with respect to the first and second sleeves and the female screw
member is rotated with respect to the first and second sleeves when the

male screw member and the female screw member are fastened.

3. The pipe joint according to claim 1 or 2, wherein the male screw
member has a tip end portion that is formed in a cylindrical shape, extends
to the second sleeve and covers an outer peripheral surface of an abutting
portion between the first sleeve and the second sleeve, and

the pipe joint further comprises:

an annular first seal member that prevents the leak fluid from
leaking through a gap between the tip end portion of the male screw
member and the second sleeve to a gap formed in a screwed portion
between the male screw member and the female screw member and a gap
between the second sleeve and the female screw member; and

an annular second seal member arranged on a rear end side of a
position of the leak port in the male screw member and seals a gap between

the first sleeve and the male screw member.

4. The pipe joint according to claim 3, wherein the second seal member
is deformed between the first sleeve and the male screw member to serve as
a temporary fixing member that restricts rotation of the male screw member

with respect to the first sleeve.

5. The pipe joint according to claim 3 or 4, wherein the first seal
member is held by the female screw member, is compressed and deformed
between a tip end surface of the male screw member and the female screw
member as tightening of the female screw member progresses, and comes
into close contact with an outer peripheral surface of an abutting portion
of the second sleeve.
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6. The pipe joint according to claim 4 or 5, wherein the first seal
member is deformed to prevent the leak fluid from leaking through the gap
between the tip end portion of the male screw member and the second
sleeve, to the gap between the tip end portion of the male screw member
and the female screw member leading to the screwed portion, and to the
gap between the second sleeve and the female screw member.

7. The pipe joint according to claim 3, wherein the first seal member is
provided between the tip end portion of the male screw member and the
abutting portion of the second sleeve.

8. The pipe joint according to any one of claims 1 to 3, wherein the
first and second sleeves each has a flange portion in the abutting portion,

the male screw member comprises: a small diameter hole portion in
which the first sleeve is inserted; a large diameter hole portion which has
a diameter larger than an inner diameter of the small diameter hole portion
and receives a flange portion of the first sleeve; and an annular
engagement surface formed by a step between the small diameter hole
portion and the large diameter hole portion and abuts on an annular wall
surface of the flange portion of the first sleeve, and

a groove portion that communicates the gap between the first sleeve
and the small diameter hole portion and the gap between the flange portion
and the large diameter hole portion is formed on a part of the engagement
surface or the wall surface.

9. A pipe joint comprising: first and second sleeves having fluid flow
pathes communicating with each other; an annular gasket interposed
between abutting end surfaces of the first and second sleeves; a male screw
member having a through hole into which the first sleeve is inserted; and a
female screw member having a through hole into which the second sleeve is
inserted, the first and second sleeves being joined by screwing the male
screw member with the female screw member,

wherein the pipe joint has a leak port which communicates with a
space in contact with an outer periphery of the gasket through a through
hole of the male screw member in a portion of an outer peripheral surface
of the male screw member not covered by the female screw member.
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