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(57) ABSTRACT

In order to make it possible to ensure the axis alignment
performance while reducing the processing cost, and to
make a coupling structure compact to perform the coupling
work and the detaching work of pipe members without
difficulty even in a narrow work space, the coupling struc-
ture according to the invention includes a pipe coupling that
couples a pair of pipe members each including a flange at an
end portion in a state where the flanges of the pipe members
face each other, an annular gasket interposed between the
flanges of the pair of pipe members, and recesses formed
individually in facing surfaces of the flanges facing each
other, in which the annular gasket fitted into the respective
recesses makes pipe axes of the pipe members and the
annular gasket coincide with each other.
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COUPLING STRUCTURE

TECHNICAL FIELD

[0001] The present invention relates to a coupling struc-
ture formed by coupling a pair of pipe members via a pipe
coupling.

BACKGROUND ART

[0002] As a conventional coupling structure, there is a
structure, as described in Patent Literature 1, in which
flanges provided at end portions of a pair of pipe members
face each other and an annular gasket for ensuring the
sealing performance is interposed between the flanges to
couple the pair of pipe members via a pipe coupling.
[0003] In the coupling structure, a guide ring is used for
obtaining the axis alignment performance of the pair of pipe
members and the annular gasket. Specifically, first, recesses
are formed in facing surfaces of the flanges facing each
other, and the guide ring is fitted into the recesses. The guide
ring is formed with a stepped portion by counter boring in
the axial direction, and by positioning the annular gasket on
the stepped portion, the pipe axes of the pipe members and
the annular gasket coincide with each other.

[0004] However, the configuration using the guide ring as
described above requires processing for forming the recesses
in the flanges, which increases the processing cost. Further,
the flanges become larger due to forming the recesses, which
makes its use in a narrow work space difficult.

CITATION LIST

Patent Literature

[0005] Patent Literature 1: JP 2013-068270 A
SUMMARY OF THE INVENTION
Technical Problem
[0006] Therefore, it is a main object of the present inven-

tion to ensure the axis alignment performance while reduc-
ing the processing cost, and to make the coupling structure
compact to make it possible to perform the coupling work
and the detaching work of the pipe members without diffi-
culty even in a narrow work space.

Solution to Problem

[0007] That is, a coupling structure according to the pres-
ent invention includes a pipe coupling that couples a pair of
pipe members each including a flange at an end portion in a
state where the flanges of the pipe members face each other,
an annular gasket interposed between the flanges of the pair
of pipe members, and recesses formed individually in facing
surfaces of the flanges facing each other, and the annular
gasket fitted into the respective recesses makes pipe axes of
the pipe members and the annular gasket coincide with each
other.

[0008] According to the coupling structure configured as
described above, fitting the annular gasket into the recesses
formed on the facing surfaces of the flanges of the pair of
pipe members can make the pipe axes of the pipe members
and the annular gasket coincide with each other, so that the
guide ring used in the conventional axis alignment can be
eliminated.
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[0009] Accordingly, it is possible to ensure the axis align-
ment performance while reducing the processing cost, and to
make the coupling structure compact, which makes it pos-
sible to perform the coupling work and the detaching work
of the pipe members without difficulty even in a narrow
work space.

[0010] It is preferable that the annular gasket include a
portion fitted into one of the recesses and a portion fitted into
the other one of the recesses that have a cylindrical shape
having the same diameter.

[0011] According to the aspect, there is no restriction on
an orientation of the annular gasket when attached, and the
sealing performance can be exhibited when the annular
gasket is used in either orientation.

[0012] It is preferable that the coupling structure further
include a retainer fixed to one of the flanges in a state of
being attached to the annular gasket.

[0013] According to the aspect, the annular gasket is held
in an axis-aligned state by fixing the retainer to the flange,
so that the workability of pipe coupling can be further
improved.

[0014] It is preferable that the coupling structure further
include a locking mechanism interposed between the
retainer and the annular gasket to lock the retainer to the
annular gasket, the retainer have a shape obtained by cutting
out a portion from an annular ring, and the locking mecha-
nism include a locking groove formed in one of an inner
peripheral surface of the retainer and an outer peripheral
surface of the annular gasket and a protrusion provided on
the other one of the inner peripheral surface of the retainer
and the outer peripheral surface of the annular gasket, and
fitted in the locking groove.

[0015] According to the aspect, the retainer can be easily
attached to the annular gasket.

[0016] It is preferable that the retainer include a plurality
of claws extending in the axial direction from a plurality of
positions on an outer peripheral surface of the retainer, and
the plurality of claws fitted into an outer peripheral surface
of one of the flanges make the retainer fixed to the one
flange.

[0017] According to the aspect, the retainer can exhibit a
function of a so-called retaining ring, and the retainer can be
easily fixed to the flange of the pipe member.

[0018] As a specific aspect, an aspect can be mentioned in
which the pipe coupling includes a series of unit members
that are coupled allowing rotation of adjacent ones of the
unit members with respect to each other, and a fastener that
couples unit members among the unit members at both ends
to make the series of unit members in an annular shape, and
the pipe coupling couples the pair of pipe members by fitting
the unit members onto the flanges of the respective pipe
members in a state where the flanges of the pair of pipe
members face each other and fastening the fastener.

[0019] As another aspect, an aspect can be mentioned in
which the pipe coupling includes a first nut member fitted
into an outer periphery of one of the pipe members and
formed with a male screw portion on an outer peripheral
surface, and a second nut member fitted into an outer
periphery of the other one of the pipe members and formed
with a female screw portion on an inner peripheral portion,
screwed with the male screw portion, and the pipe coupling
couples the pair of pipe members by screwing the male
screw portion of the first nut member and the female screw
portion of the second nut member.
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[0020] As still another aspect, an aspect can be mentioned
in which the pipe coupling includes a pair of pinching
members provided individually on the back of the flanges of
the pair of pipe members, and a fastener that fastens the pair
of pinching members, and the pipe coupling couples the pair
of pipe members by fastening the pair of pinching members
with the fastener.

Advantageous Effects of Invention

[0021] According to the present invention, it is possible to
ensure the axis alignment performance while reducing the
processing cost, and to make the coupling structure compact,
which makes it possible to perform the coupling work and
the detaching work of the pipe members without difficulty
even in a narrow work space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a cross-sectional view illustrating a cou-
pling structure in an embodiment of the present invention.
[0023] FIG. 2 is a cross-sectional view illustrating a pipe
coupling in a non-coupled state in the embodiment.

[0024] FIG. 3 is a cross-sectional view illustrating the pipe
coupling in a coupled state in the embodiment.

[0025] FIG. 4 is an enlarged cross-sectional view illus-
trating the coupling structure in the embodiment.

[0026] FIG. 5 is a schematic view illustrating a configu-
ration of a retainer in the embodiment.

[0027] FIG. 6 is a cross-sectional view for describing a
coupling procedure of the pipe coupling in the embodiment.
[0028] FIG. 7 is a cross-sectional view illustrating a cou-
pling structure in another embodiment.

[0029] FIG. 8 is a cross-sectional view illustrating a cou-
pling structure in still another embodiment.

LIST OF REFERENCE CHARACTERS

[0030] 100 coupling structure
[0031] 10 pipe member
[0032] 11 pipe body

[0033] 12 flange

[0034] 13 projection

[0035] 14 inclined surface
[0036] 15 stepped portion
[0037] 20 pipe coupling
[0038] 21 unit member
[0039] 211 recessed groove
[0040] 212 inclined surface
[0041] 22 fastener

[0042] 221 bolt member
[0043] 222 nut member
[0044] 30 annular gasket
[0045] 30a outer peripheral surface
[0046] 40 recess

[0047] 40a inner peripheral surface
[0048] 50 retainer

[0049] 51 claw

[0050] 60 locking mechanism
[0051] 61 locking groove
[0052] 62 protrusion

[0053] 71 first nut member
[0054] 711 distal end portion
[0055] 72 second nut member
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[0056]
[0057]
[0058]

721 housing recess
80 pinching member
90 fastener

DESCRIPTION OF EMBODIMENT

[0059] Hereinafter, an embodiment of the present inven-
tion will be described with reference to the drawings.

[0060] A coupling structure 100 of the present embodi-
ment is formed by coupling a pair of pipe members 10 via
a pipe coupling 20. Specifically, as illustrated in FIG. 1, the
coupling structure 100 includes the pipe coupling 20 that
couples the pair of pipe members 10 in a state of facing each
other and an annular gasket 30 interposed between the pair
of pipe members 10, in which the pair of pipe members 10
are coupled airtightly.

[0061] The pipe members 10 each include a pipe body 11
and a flange 12 provided at an end of the pipe body 11. The
flange 12 is provided with an annular projection 13 on a
front end surface thereof, and an inclined surface 14 formed
by increasing the diameter toward the front end in this
embodiment is formed on the back of the flange 12. Further,
a stepped portion 15 is formed on an outer peripheral surface
of the flange 12 by reducing the diametral dimension of the
flange 12.

[0062] The pipe coupling 20 is fitted onto the flanges 12
facing each other to fasten and couple these flanges. As
illustrated in FIGS. 2 and 3, the pipe coupling 20 is of a
so-called clamp type including a plurality of (in this embodi-
ment, three) unit members 21 that are coupled to each other
allowing rotation of the adjacent unit members thereof with
respect to each other about an axis, and a fastener 22 that
couples the unit members 21 at both ends to make the series
of unit members 21 in an annular shape.

[0063] In this embodiment, the unit members 21 each have
a shape obtained by dividing an annular ring into three when
viewed from the axial direction. As illustrated in FIG. 3, the
inner peripheral surface of the unit member 21 is formed
with a recessed groove 211 having a width allowing the unit
member 21 to be fitted onto outer peripheral edge portions
of' the pair of the flanges 12 facing each other, and extending
in the circumferential direction. On each of the side surfaces
of the recessed groove 211, an inclined surface 212 corre-
sponding to the inclined surface 14 on the back of the flange
12 is formed.

[0064] As illustrated in FIGS. 2 and 3, the fastener 22
includes, for example, a bolt member 221, and a nut member
222. The bolt member 221 is inserted into through holes
formed in the distal end portions of the unit members 21 at
both ends. Then, by screwing the bolt member 221 into the
nut member 222, the unit members 21 at both ends can be
coupled, and the inner peripheral diameter of the pipe
coupling 20 can be expanded or contracted.

[0065] As illustrated in FIG. 4, the annular gasket 30 is
interposed between the flanges 12 of the above-described
pair of pipe members 10, being sandwiched between these
flanges 12 and bit by the projections 13, to ensure the
airtightness.

[0066] In addition, as illustrated in FIG. 4, the coupling
structure 100 of the present embodiment is configured using
recesses 40 formed individually in the facing surfaces of the
flanges 12 of the above-described pipe members 10 facing
each other, and is configured to make the pipe axes of the
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pipe members 10 and the annular gasket 30 coincide with
each other by fitting the above-described annular gasket 30
into the recesses 40.

[0067] More specifically, the annular gasket 30 of the
present embodiment has a cylindrical shape, and the pipe
axes of the pair of pipe members 10 and the annular gasket
30 coincide with each other when outer peripheral surfaces
30a of the annular gasket 30 and inner peripheral surfaces
40a of the above-described recesses 40 are in contact with
each other.

[0068] In the present embodiment, a cylindrical portion
fitted into the recess 40 of one of the pipe members 10 and
a cylindrical portion fitted into the recess 40 of the other one
of the pipe members 10 have the same diameter, and the
outer peripheral surfaces 30a of these cylindrical portions
and the inner peripheral surfaces 40a of the recesses 40
exhibit the axis alignment function.

[0069] Note that since the annular gasket 30 is crushed by
the projections 13 as described above, the annular gasket 30
slightly expands in the radial direction. Thus, the annular
gasket 30 is configured to make the outer peripheral surfaces
30a of the cylindrical portions and the inner peripheral
surfaces 40a of the recesses 40 surface-to-surface contact
with each other by being fitted into the recesses 40 with a
slight backlash and then being crushed by the projections 13.
[0070] Furthermore, as illustrated in FIGS. 4 and 5, the
coupling structure 100 of the present embodiment includes
a retainer 50 fixed to one of the flanges 12 in a state of being
attached to the annular gasket 30.

[0071] As illustrated in FIG. 5, the retainer 50 exhibits a
function of a so-called retaining ring. Specifically, the
retainer 50 has a shape obtained by cutting out a portion
from an annular ring, and includes a plurality of (in this
embodiment, three) claws 51 extending in the axial direction
from a plurality of positions on an outer peripheral surface
thereof. The plurality of claws 51 is fitted and get caught on
the outer peripheral surface of the one flange 12, whereby
the annular gasket 30 can be fixed to the one flange 12
together with the retainer 50. Of course, the retainer 50 and
the annular gasket 30 can be fixed to the other one of the
flanges 12 by orienting the claws 51 in the opposite direc-
tion.

[0072] As illustrated in FIG. 4, a locking mechanism 60
that locks the retainer 50 to the annular gasket 30 is
interposed between the retainer 50 and the annular gasket
30. More specifically, in this embodiment, a locking groove
61 is formed in the outer peripheral surfaces 30a of the
annular gasket 30, and protrusions 62 fitted to the locking
groove 61 is provided on the inner peripheral surface of the
retainer 50, and the locking groove 61 and the protrusions 62
are included in the locking mechanism 60. The locking
groove 61 may be formed in the inner peripheral surface of
the retainer 50, and the protrusions 62 may be provided on
the outer peripheral surfaces 30a of the annular gasket 30.
[0073] The locking groove 61 is formed by recessing the
outer peripheral surfaces 30a of the annular gasket 30
inward in the radial direction, and is formed over the entire
circumference of the outer peripheral surfaces 30a of the
annular gasket 30 in this embodiment. Alternatively, the
locking groove 61 may be intermittently formed at a plu-
rality of positions in the outer peripheral surfaces 30a of the
annular gasket 30.

[0074] The protrusions 62 protrude inward in the radial
direction from the inner peripheral surface of the retainer 50,
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and are provided at a plurality of positions (in this embodi-
ment, three positions) on the inner peripheral surface of the
retainer 50. More specifically, these protrusions 62 are
provided at positions corresponding to the claws 51 in the
circumferential direction of the retainer 50. In other words,
the protrusions 62 are provided individually inside the claws
51 provided at a plurality of positions.

[0075] Next, a method for coupling the pair of pipe
members 10 with the above-described coupling structure
100 will be described with reference to FIG. 6.

[0076] First, the retainer 50 is attached to the annular
gasket 30 (FIG. 6 at a). Specifically, the protrusions 62
provided on the inner peripheral surface of the retainer 50
are fitted into the locking groove 61 formed on the outer
peripheral surfaces 30a of the annular gasket 30. Accord-
ingly, the locking mechanism 60 becomes functional to lock
the retainer 50 to the annular gasket 30.

[0077] Next, the claws 51 of the retainer 50 are fitted and
get caught on the outer peripheral surface of the flange 12 of
the one of the pipe members 10, and the cylindrical portion
of the annular gasket 30 facing the one pipe member 10 is
fitted into the recess 40 formed in the flange 12 of the pipe
member 10 (FIG. 6 at b). Accordingly, the outer peripheral
surface 30a of the cylindrical portion and the inner periph-
eral surface 40a of the recess 40 exhibit the axis alignment
function, whereby the pipe axes of the one pipe member 10
and the annular gasket 30 coincide with each other.

[0078] Subsequently, the cylindrical portion of the annular
gasket 30 facing the other one of the pipe members 10 is
fitted into the recess 40 formed in the flange 12 of the pipe
member 10 (FIG. 6 at ¢). Accordingly, the outer peripheral
surface 30a of the cylindrical portion and the inner periph-
eral surface 40a of the recess 40 exhibit the axis alignment
function, whereby the pipe axes of the pair of pipe members
10 coincide with each other.

[0079] Then, the pair of pipe members 10 are coupled via
the pipe coupling 20. Specifically, the series of unit members
21 is made in an annular shape to surround the flanges 12 of
the pair of pipe members 10, and then, the unit members 21
at both ends are coupled (FIG. 6 at d). Accordingly, the
inclined surfaces 212 of the unit members 21 press the
inclined surfaces 14 on the back of the flanges 12 to make
the projections 13 bite into the annular gasket 30, so that the
pair of pipe members 10 are coupled airtightly.

[0080] According to the coupling structure 100 configured
as described above, fitting the annular gasket 30 into the
recesses 40 formed on the facing surfaces of the flanges 12
of'the pair of pipe members 10 can make the pipe axes of the
pipe members 10 and the annular gasket 30 coincide with
each other, so that the guide ring used in the conventional
axis alignment can be eliminated.

[0081] As a result, it is possible to ensure the axis align-
ment performance while reducing the processing cost, and to
make the coupling structure 100 compact to make it possible
to perform the coupling work and the detaching work of the
pipe members 10 without difficulty even in a narrow work
space.

[0082] In addition, since the cylindrical portions on both
sides in the axial direction of the annular gasket 30 have the
same diameter, there is no restriction on an orientation of the
annular gasket 30 when attached, and the sealing perfor-
mance can be exhibited when the annular gasket 30 is used
in either orientation.
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[0083] Furthermore, since the retainer 50 is attached to the
annular gasket 30 and the annular gasket 30 is held by fixing
the retainer 50 to the flange 12, the workability of pipe
coupling can be further improved.

[0084] In addition, since the locking mechanism 60 is
interposed between the retainer 50 and the annular gasket
30, the retainer 50 can be easily attached to the annular
gasket 30.

[0085] Furthermore, since the retainer 50 includes the
plurality of claws 51 and exhibits the function of the
retaining ring, the retainer 50 can be easily fixed to the flange
12 of the pipe member 10.

[0086] Note that the present invention is not limited to the
above embodiment.

[0087] For example, in the above embodiment, the pipe
coupling 20 is of a clamp type. However, as illustrated in
FIG. 7, the pipe coupling 20 may include a first nut member
71 fitted into the outer periphery of one of the pipe members
10 and formed with a male screw portion on the outer
peripheral surface thereof, and a second nut member 72
fitted into the outer periphery of the other one of the pipe
members 10 and formed with a female screw portion, on the
inner peripheral portion thereof, screwed with the male
screw portion. The pipe coupling 20 may couple the pair of
pipe members 10 by screwing the male screw portion of the
first nut member 71 and the female screw portion of the
second nut member 72.

[0088] More specifically, a distal end portion 711 of the
first nut member 71 pushes the flange 12 of the one pipe
member 10 from the back.

[0089] The second nut member 72 is formed with a
housing recess 721 that houses the flanges 12 of the pair of
pipe members 10, and is configured to receive the flange 12
of the other pipe member 10 from the back on the bottom
surface of the housing recess 721.

[0090] With the above-described configuration, screwing
the male screw portion of the first nut member 71 and the
female screw portion of the second nut member 72 causes
the first nut member 71 to push the flange 12 of the one pipe
member 10 from the back and the second nut member 72 to
receive the flange 12 of the other pipe member 10 from the
back, and then causes the projections 13 to bite into the
annular gasket 30, so that the pair of pipe members 10 are
coupled airtightly.

[0091] As still another embodiment, as illustrated in FIG.
8, the pipe coupling 20 may include a pair of pinching
members 80 provided individually on the back of the flanges
12 of the pair of pipe members 10, and fasteners 90 that
fasten the pair of pinching members 80. The pipe coupling
20 may couple the pair of pipe members 10 by fastening the
pair of pinching members 80 with the fasteners 90.

[0092] More specifically, one of the pinching members 80
pushes the flange 12 of the one pipe member 10 from the
back, and the other one of the pinching members 80 receives
the flange 12 of the other one of the pipe members 10 from
the back.

[0093] With the above-described configuration, fastening
the pair of pinching members 80 with the fasteners 90 causes
the one pinching member 80 to push the flange 12 of the one
pipe member 10 from the back and the other pinching
member 80 to receive the flange 12 of the other pipe member
10 from the back, and then causes the projections 13 to bite
into the annular gasket 30, so that the pair of pipe members
10 are coupled airtightly.
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[0094] The present invention is not limited to the above-
described embodiment, and it goes without saying that
various modifications can be made without departing from
the gist thereof.

INDUSTRIAL APPLICABILITY

[0095] According to the present invention, it is possible to
ensure the axis alignment performance while reducing the
processing cost, and to make the coupling structure compact
to make it possible to perform the coupling work and the
detaching work of the pipe members without difficulty even
in a narrow work space.

1. A coupling structure comprising:

a pipe coupling that couples a pair of pipe members each
including a flange at an end portion in a state where the
flanges of the pipe members face each other;

an annular gasket interposed between the flanges of the
pair of pipe members; and

recesses formed individually in facing surfaces of the
flanges facing each other,

wherein the annular gasket fitted into the respective
recesses makes pipe axes of the pipe members and the
annular gasket coincide with each other.

2. The coupling structure according to claim 1, wherein
the annular gasket includes a portion fitted into one of the
recesses and a portion fitted into another one of the recesses
that have a cylindrical shape having a same diameter.

3. The coupling structure according to claim 1 further
comprising a retainer fixed to one of the flanges in a state of
being attached to the annular gasket.

4. The coupling structure according to claim 3 further
comprising a locking mechanism interposed between the
retainer and the annular gasket to lock the retainer to the
annular gasket,

wherein the retainer has a shape obtained by cutting out
a portion from an annular ring, and

the locking mechanism includes a locking groove formed
in one of an inner peripheral surface of the retainer and
an outer peripheral surface of the annular gasket, and a
protrusion provided on another one of the inner periph-
eral surface of the retainer and the outer peripheral
surface of the annular gasket and fitted in the locking
groove.

5. The coupling structure according to claim 3, wherein

the retainer includes a plurality of claws extending in an
axial direction from a plurality of positions on an outer
peripheral surface of the retainer, and

the plurality of claws fitted into an outer peripheral
surface of one of the flanges makes the retainer fixed to
the one flange.

6. The coupling structure according to claim 1, wherein

the pipe coupling includes

a series of unit members that are coupled allowing rota-
tion of adjacent ones of the unit members with respect
to each other, and

a fastener that couples unit members among the unit
members at both ends to make the series of unit
members in an annular shape, and

the pipe coupling couples the pair of pipe members by
fitting the unit members onto the flanges of the respec-
tive pipe members in a state where the flanges of the
pair of pipe members face each other and fastening the
fastener.
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7. The coupling structure according to claim 1, wherein

the pipe coupling includes

a first nut member fitted into an outer periphery of one of
the pipe members and formed with a male screw
portion on an outer peripheral surface, and

a second nut member fitted into an outer periphery of
another one of the pipe members and formed with a
female screw portion on an inner peripheral portion,
screwed with the male screw portion, and

the pipe coupling couples the pair of pipe members by
screwing the male screw portion of the first nut member
and the female screw portion of the second nut member.

8. The coupling structure according to claim 1, wherein

the pipe coupling includes

a pair of pinching members provided individually on back
of the flanges of the pair of pipe members, and

a fastener that fastens the pair of pinching members, and

the pipe coupling couples the pair of pipe members by
fastening the pair of pinching members with the fas-
tener.



