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Description

Technical Field

[0001] The present invention relates to a pressing ring
used for a joint, the joint including the pressing ring, and
a valve connected to a pipe via the joint.

Background Art

[0002] As shown in FIG. 28, such a conventional seal-
ing member is used for a separation preventive pipe joint
271 of a slip-on type. In the pipe joint 271, a spigot 275
formed on the end of a pipe 274 lies in a socket 273
formed on the end of a pipe 272 connected to the pipe
274.
[0003] A sealing member placement recess 276 is
formed inside the socket 273 and contains a ring-shaped
rubber sealing member 277. A lock ring groove 278 is
formed behind the sealing member placement recess
276. A lock ring 279 is attached into the lock ring groove
278. An elastic member 280 for centering the lock ring
279 is disposed between the outer periphery of the lock
ring 279 and the bottom of the lock ring groove 278. More-
over, a protrusion 281 is formed on the outer periphery
of the end of the spigot 275 so as to be engaged with the
lock ring 279 from the rear of the socket.
[0004] As shown in FIGS. 28 and 29, a fitting groove
282 is formed on an inner circumference 284 of the seal-
ing member placement recess 276. The sealing member
277 includes a heel part 283 that is fit into and engaged
with the fitting groove 282 and a bulb part 285 that is
compressed between the inner circumference 284 and
the outer circumference of the spigot 275 so as to gen-
erate a sealing surface pressure.
[0005] The bulb part 285 has first to third projections
286 to 288. The first projection 286 is formed on the outer
circumference of the bulb part 285 so as to protrude out-
ward in a radial direction A. The second projection 287
is formed on the socket rear end of the bulb part 285.
[0006] Moreover, the third projection 288 is formed on
the inner circumference of the bulb part 285 so as to
protrude inward in the radial direction A. The inside di-
ameter of the third projection 288 is set to be smaller than
the outside diameter of the spigot 275. Furthermore, a
tapered part 289 is formed so as to gradually decrease
in diameter from the inner circumference of the heel part
283 to the third projection 288.
[0007] With this configuration, as shown in FIG. 28, the
heel part 283 is fit into the fitting groove 282 while the
spigot 275 is inserted into the socket 273. This increases
the diameter of the third projection 288 and holds the
bulb part 285 between the inner circumference of the
socket 273 and the outer circumference of the spigot 275.
At this point, a clearance between the first projection 286
and the third projection 288 is compressed in the radial
direction A.
[0008] The pipe joint 271 containing the sealing mem-

ber 277 is described in, for example, Patent Literature 1.
[0009] Another type of joint is, for example, a pipe joint
301 with a GX special pipe connecting cast-iron pipes as
shown in FIG. 30. In the pipe joint 301, a spigot 305
formed on the end of a second pipe 304 is inserted into
a socket 303 formed on the end of a first pipe 302 to be
joined with the second pipe 304. A peripheral wall 306
radially protruding inward is formed all around the inner
circumference of the rear part of the socket 303.
[0010] Moreover, from an opening end face 307 of the
socket 303 to the peripheral wall 306, a sealing member
insertion space 308 is formed between an outer circum-
ference 305a of the spigot 305 and an inner circumfer-
ence 303a of the socket 303 so as to surround the outer
circumference 305a. An annular sealing member 309 for
sealing between the outer circumference 305a of the
spigot 305 and the inner circumference 303a of the sock-
et 303 lies in the sealing member insertion space 308.
[0011] Furthermore, a lock ring groove 310 is formed
behind the peripheral wall 306 so as to surround the spig-
ot 305. The lock ring groove 310 is provided with a single
lock ring 311 having one slit in its circumference. More-
over, a protrusion 312 is formed around the outer circum-
ference of the end of the spigot 305 so as to be engaged
with the lock ring 311 from the rear of the socket.
[0012] A pressing ring 313 is fit onto the spigot 305 and
is opposed to the opening end face 307 of the socket 303
from the outside. The pressing ring 313 presses the seal-
ing member 309 toward the rear of the socket 303. The
pressing ring 313 is fastened to a flange 316 of the socket
303 with a plurality of T-head bolts 314 and nuts 315 and
has a pressing face 317 in contact with the end of the
sealing member 309 and a protrusion 318. The protrusion
318 that comes into contact with the opening end face
307 of the socket 303 keeps a distance A from the press-
ing face 317 to the opening end face 307 of the socket
303 at a predetermined distance.
[0013] With this configuration, when the pipes 302 and
304 are joined to each other, the lock ring 311 is first fit
into the lock ring groove 310 and then the spigot 305 is
inserted into the socket 303 until the protrusion 112 of
the spigot 305 moves on the inner circumference of the
lock ring 311 to the rear of the socket 303 with the sealing
member 309 and the pressing ring 313 fit onto the spigot
305.
[0014] Subsequently, the sealing member 309 is in-
serted into the sealing member insertion space 308 from
the opening end face 307 of the socket 303, and then
the pressing ring 313 is fastened to the flange 316 of the
socket 303 with the T-head bolts 314 and the nuts 315.
At this point, the fastening of the nuts 315 moves the
pressing ring 313 in a pressing direction B along a tube
axis, allowing the pressing face 317 of the pressing ring
313 to press the sealing member 309 in the pressing
direction B so as to press the sealing member 309 into
the sealing member insertion space 308. After that, the
protrusion 318 of the pressing ring 313 comes into con-
tact with the opening end face 307 of the socket 303,
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preventing the pressing ring 313 from moving in the
pressing direction B. At this point, the fastening of the
nuts 315 is stopped to keep the distance A from the press-
ing face 317 of the pressing ring 313 to the opening end
face 107 of the socket 303 at the predetermined distance.
In this case, the rear end of the sealing member 309 does
not reach the peripheral wall 306, forming a small space
320 between the rear end of the sealing member 309
and the peripheral wall 306.
[0015] When a region where the inner circumference
303a of the socket 303 and the outer circumference 305a
of the spigot 305 are opposed in parallel to each other is
defined as a compressed region C in the sealing member
insertion space 308, the sealing member 309 is com-
pressed in a radial direction D in the compressed region
C. This keeps watertightness (sealing property) between
the inner circumference 303a of the socket 303 and the
outer circumference 305a of the spigot 305.
[0016] The pipe joint 301 including the pressing ring
313 is described in, for example, Patent Literature 2.

Citation List

Patent Literatures

[0017]

Patent Literature 1: Japanese Patent No. 4836870
Patent Literature 2: Japanese Patent Laid-Open No.
2010-286110

[0018] JP 2011 099515 A describes a joint structure
of a valve, wherein a pipe is joined with a socket by a
pressing ring, which is externally fitted to the spigot so
as to be freely movable in a pipe axis direction and which
is arranged so as to face an opening end face of the
socket from the outside and wherein a seal member is
pressed into the back side of the socket by the pressing
ring and provides a seal between the spigot and the sock-
et.
[0019] JP 2011 089528 A describes a joint structure
of a valve and a pipe, wherein a socket is provided on
either side of the valve and wherein a spigot is inserted
inside the socket and wherein a seal member is arranged
in a gap between the spigot and the socket having a
pressing ring externally fitted to the spigot which is mov-
able in a pipe axis direction opposed to the opening end
face socket from the outside and wherein the seal mem-
ber is pressed into the back side of the socket by the
pressing ring and provides a seal between the spigot and
the socket.
[0020] JP 2010 286110 A describes a pipe joint, where-
in a spigot is inserted inside a socket and a seal material
is arranged in a clearance between the outer peripheral
face of the spigot and the inner peripheral face of the
socket and wherein a push ring is externally inserted into
the spigot and movably in a pipe axial-centre direction
and wherein the seal material is pushed into the corner

side of the socket by the push ring to seal the clearance
between the outer peripheral face of the spigot and the
internal peripheral face of the socket.

Summary of Invention

Technical Problem

[0021] In the related art configuration shown in FIGS.
28 and 29, however, when the pipes 272 and 274 are
joined to each other, the clearance between the first pro-
jection 286 and the third projection 288 is compressed
in the radial direction A while a first dimension B from the
outer circumference of the first projection 286 to the inner
circumference of the third projection 288 in the radial di-
rection A is larger than a second dimension C from the
outer circumference of the first projection 286 to the inner
circumference of the second projection 287 in the radial
direction A as shown in FIG. 29. Unfortunately, this in-
creases a compressive force required for compressing
the bulb part 285 in the radial direction A. The compres-
sive force increased thus may raise a maximum insertion
force required for inserting the spigot 275 into the socket
273.
[0022] In the other related art configuration shown in
FIG. 30, a clearance E between the inner circumference
303a of the socket 303 and the outer circumference 305a
of the spigot 305 is not kept constant but is slightly
changed because of the manufacturing tolerances of the
socket 303 and the spigot 305. Specifically, if the socket
303 has an inside diameter of a maximum manufacturing
tolerance while the spigot 305 has an outside diameter
of a minimum manufacturing tolerance, the clearance E
is maximized. Conversely, if the socket 303 has an inside
diameter of a minimum manufacturing tolerance while
the spigot 305 has an outside diameter of a maximum
manufacturing tolerance, the clearance E is minimized.
[0023] In order to keep sufficient watertightness when
the clearance E is large, the volume of the sealing mem-
ber 309 needs to be increased to reliably compress the
sealing member 309 in the compressed region C.
[0024] However, when the volume of the sealing mem-
ber 309 is increased with the small clearance E as shown
in FIG. 31, the rear end of the sealing member 309 reach-
es the peripheral wall 306 before the protrusion 318 of
the pressing ring 313 comes into contact with the opening
end face 107 of the socket 303. This eliminates a space
for the sealing member 309 to escape such that the seal-
ing member 309 cannot be pressed into the sealing mem-
ber insertion space 308 any more.
[0025] In this case, an operator cannot visually confirm
from the outside that the rear end of the sealing member
309 has reached the peripheral wall 306. Thus, the op-
erator may forcibly fasten the nuts 315 to bring the pro-
trusion 318 of the pressing ring 313 into contact with the
opening end face 307 of the socket 303. This may apply
an extremely large force (excessive force) to the sealing
member 309 or the pressing ring 313, failing to join the
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pipes 302 and 304 to each other.
[0026] To address this problem, the compressed re-
gion C may be extended to the rear of the socket 303
along the tube axis according to an increase in the volume
of the sealing member 309. As the compressed region
C is extended, the socket 303 is made longer than that
of the related art and thus the spigot 305 needs to be
extended accordingly. Unfortunately, this may increase
the mass of the pipes 302 and 304.
[0027] An object of the present invention is to provide
a sealing member and a joint that can reduce a maximum
insertion force required for inserting a spigot into a socket
and improve watertightness between the socket and the
spigot. Another object of the present invention is to pro-
vide a pressing ring, a joint, and a valve that can smoothly
join passage forming members such as pipes while bring-
ing the contact part of the pressing ring into contact with
the socket, and suppress extension of the socket.

Solution to Problem

[0028] In order to attain the objects, a first aspect is an
annular sealing member made of an elastic material used
for a joint in which a spigot formed on the end of a pipe
lies in a socket formed on the end of a pipe to be con-
nected to the other pipe, the sealing member having a
heel part fit into a fitting part formed in the socket, and a
bulb part disposed between the inner circumference of
the socket and the outer circumference of the spigot, the
bulb part having first to third projections, the first projec-
tion being formed on the outer periphery of the bulb part
so as to protrude outward in a radial direction, the second
projection being formed on the socket rear end of the
bulb part, the bulb part having a tapered part that de-
creases in diameter from the inner periphery of the heel
part to the inner periphery of the second projection, the
third projection being formed on the tapered part so as
to protrude inward in the radial direction, the third projec-
tion being disposed between the heel part and the second
projection in a tube axial direction, the third projection
having an inside diameter smaller than the outside diam-
eter of the spigot and larger than the inside diameter of
the second projection, the sealing member having a first
dimension from the first projection to the third projection
in an inclination direction opposite to the inclination di-
rection of the tapered part, the first dimension being
smaller than a second dimension from the outer periph-
ery of the first projection to the inner periphery of the
second projection in the radial direction, wherein if the
bulb part is held between the inner circumference of the
socket and the outer circumference of the spigot lying in
the socket, the second projection increases in diameter
and a portion between the first projection and the third
projection is compressed in the radial direction so as to
keep watertightness between the socket and the spigot.
[0029] With this configuration, the heel part of the seal-
ing member is fit into the fitting part in the socket to insert
the spigot into the socket. At this point, the end of the

spigot comes into contact with the third projection of the
sealing member to press the third projection in the rear-
ward direction of the socket. This increases the diameter
of the second projection and draws the third projection
in the rearward direction of the socket. Thus, a tensile
force is generated on the bulb part in the tube axial di-
rection so as to extend the bulb part in the socket rear-
ward direction, thereby reducing the first dimension and
the compression margin (compression amount) of the
bulb part in the radial direction.
[0030] After that, the end of the spigot compresses the
bulb part of the sealing member while passing through
the third projection. At this point, the portion between the
first projection and the third projection is compressed in
the radial direction. In this case, the sealing member has
the first dimension between the first projection and the
third projection such that the first dimension is smaller
than the second dimension from the outer periphery of
the first projection to the inner periphery of the second
projection. Thus, the compression margin of the bulb part
decreases in the radial direction so as to reduce a max-
imum insertion force.
[0031] Moreover, between the inner circumference of
the socket and the outer circumference of the spigot, the
portion between the first projection and the third projec-
tion is compressed in the radial direction so as to keep
watertightness between the socket and the spigot. This
can improve the watertightness between the socket and
the spigot.
[0032] A sealing member of a second aspect has a
recess between the heel part and the first projection and
a recess between the heel part and the third projection.
[0033] This configuration reduces a tensile force gen-
erated on the bulb part when the spigot is inserted into
the socket and the third projection is pressed by the end
of the spigot in the rearward direction of the socket, there-
by easily increasing the diameter of the second projec-
tion. Thus, the protrusion formed on the end of the spigot
can easily pass through the bulb part in the rearward
direction of the socket, thereby reducing an insertion
force during the joining of the pipes.
[0034] A third aspect is a joint including the sealing
member according to the first or second invention, where-
in the heel part of the sealing member is fit into the fitting
part in the socket, the spigot is inserted into the socket,
and the bulb part of the sealing member is disposed be-
tween the inner circumference of the socket and the outer
circumference of the spigot.
[0035] The invention is defined by the appended
claims. One invention is a pressing ring in which a spigot
formed on a second passage forming member is inserted
into a socket formed on a first passage forming member
to be joined to the second passage forming member, a
peripheral wall protruding inward in a radial direction is
formed on the inner periphery of the rear of the socket,
and a sealing member insertion space between an open-
ing end face and a peripheral wall of the socket is formed
between the outer circumference of the spigot and the
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inner circumference of the socket, the pressing ring being
used for a joint including an annular sealing member lying
in the sealing member insertion space, the pressing ring
being opposed to the opening end face of the socket from
the outside while being fit onto the spigot, the pressing
ring being moved by a pressing member along the axis
of the passage forming member in a pressing direction
so as to press the sealing member into the sealing mem-
ber insertion space, the pressing ring having a pressing
face that comes into contact with the end of the sealing
member, contact portions that come into contact with the
socket so as to keep a distance from the pressing face
to the opening end face of the socket at a predetermined
distance, and an escaping portion that allows escape of
a part of the sealing member pressed by the pressing
face.
[0036] With this configuration, when the passage form-
ing members are joined to each other, the spigot is in-
serted into the socket with the sealing member and the
pressing ring fit onto the spigot. Subsequently, the seal-
ing member is inserted into the sealing member insertion
space from the opening end face of the socket, and the
pressing ring is moved in the pressing direction by the
pressing member. Thus, the pressing face of the pressing
ring presses the sealing member in the pressing direction
into the sealing member insertion space.
[0037] Moreover, the contact portions of the pressing
ring are brought into contact with the socket so as to
prevent the pressing ring from moving in the pressing
direction. This keeps the distance from the pressing face
of the pressing ring to the opening end face of the socket
at the predetermined distance. Thus, the sealing member
is compressed in the radial direction in the sealing mem-
ber insertion space, keeping watertightness between the
inner circumference of the socket and the outer circum-
ference of the spigot.
[0038] Furthermore, a clearance between the inner cir-
cumference of the socket and the outer circumference
of the spigot decreases, and the rear end of the sealing
member reaches the peripheral wall before the contact
portions of the pressing ring come into contact with the
socket. Thus, the sealing member cannot be pressed
into the sealing member insertion space any more. Even
in this case, the pressing ring is continuously moved in
the pressing direction by the pressing member, allowing
a part of the sealing member pressed by the pressing
face of the pressing ring to escape into the escaping por-
tion. This can smoothly bring the contact portions of the
pressing ring into contact with the socket. Without apply-
ing an extremely large force (excessive force) to the seal-
ing member and the pressing ring, the passage forming
members can be smoothly joined to each other and ex-
tension of the socket can be suppressed.
[0039] The escaping portion is a recessed portion that
is opened near the opening end face of the socket op-
posed to the escaping portion, and the escaping portion
is circumferentially formed outside the pressing face in
the radial direction and is recessed from the pressing

face in the drawing direction of the spigot.
[0040] With this configuration, even in the case of a
small clearance between the inner circumference of the
socket and the outer circumference of the spigot, the
sealing member pressed by the pressing face of the
pressing ring partially enters the escaping portion so as
to smoothly bring the contact portions of the pressing ring
into contact with the socket.
[0041] According to the pressing ring of another aspect
of the invention, the escaping portion has a centering
portion that guides the pressing ring in the radial direction
so as to align the center of the pressing ring with the axis
of the passage forming member.
[0042] With this configuration, when the pressing ring
is moved in the pressing direction by the pressing mem-
ber, the pressing ring is guided in the radial direction by
the centering portion of the escaping portion and the cent-
er of the pressing ring is aligned with the axis of the pas-
sage forming member, thereby centering the pressing
ring. This does not require an operator to lift the pressing
ring in the radial direction when centering the pressing
ring.
[0043] According to the pressing ring of another aspect
of the invention, the escaping portion has an inner side-
wall face and an outer side-wall face serving as the
centering portion, the inner side-wall face and the outer
side-wall face are opposed to each other in the radial
direction, the outer side-wall face inclines with a decreas-
ing diameter toward the rear of the escaping portion, and
the outer side-wall face is in sliding contact with the end
of the sealing member so as to guide the pressing ring
in the radial direction.
[0044] With this configuration, when the pressing ring
is moved in the pressing direction by the pressing mem-
ber, the outer side-wall face of the escaping portion is in
sliding contact with the end of the sealing member so as
to guide the pressing ring in the radial direction, aligning
the center of the pressing ring with the axis of the passage
forming member.
[0045] Another aspect of the invention is a joint includ-
ing the pressing ring according to any one of the fourth
to seventh inventions, wherein the first and second pas-
sage forming members are pipes, the pressing ring is
opposed to the opening end face of the socket from the
outside while being fit onto the spigot, and the pressing
ring is moved by the pressing member along a tube axis
in the pressing direction so as to press the sealing mem-
ber into the sealing member insertion space until the con-
tact portions come into contact with the socket.
[0046] With this configuration, the contact portions of
the pressing ring are brought into contact with the socket
so as to smoothly join the pipes and suppress extension
of the socket. Accordingly, extension of the spigot and
an increase in the mass of the pipe are suppressed.
[0047] Another aspect of the invention is a joint includ-
ing the pressing-ring according to any one of the fourth
to seventh inventions, wherein one of the first and second
passage forming members is a valve and the other of the

7 8 



EP 3 190 327 B1

6

5

10

15

20

25

30

35

40

45

50

55

passage forming members is a pipe, the pressing ring is
opposed to the opening end face of the socket from the
outside while being fit onto the spigot, and the pressing
ring is moved by the pressing member along the tube
axis in the pressing direction so as to press the sealing
member into the sealing member insertion space until
the contact portions come into contact with the socket.
[0048] With this configuration, the contact portions of
the pressing ring are brought into contact with the socket
so as to smoothly join the valve and the pipe and suppress
extension of the socket. Accordingly, extension of the
spigot and an increase in the mass of the pipe or the
valve are suppressed.
[0049] Another aspect of the invention is a valve con-
nected to a pipe via the joint according to the ninth in-
vention, the valve including a valve casing and a valve
body that opens and closes a passage formed in the valve
casing, the valve casing including at least one of the sock-
et and the spigot.

Advantageous Effects of Invention

[0050] As has been discussed, the present invention
can reduce a maximum insertion force required for in-
serting a spigot into a socket and improve watertightness
between the socket and the spigot.
[0051] Moreover, the present invention can bring the
contact portions of a pressing ring into contact with the
socket so as to smoothly join pipes and suppress exten-
sion of the socket. Accordingly, extension of the spigot
and an increase in the mass of the pipe or a valve are
suppressed.

Brief Description of the Drawings

[0052]

[FIG. 1] FIG. 1 is a cross-sectional view showing the
structure of a pipe joint including a sealing member
according to a first example not covered by the
claims.
[FIG. 2] FIG. 2 shows a cross-sectional structure of
the unattached sealing member alone to be provided
in the pipe joint.
[FIG. 3] FIG. 3 shows cross-sectional views of pipes
joined with the pipe joint.
[FIG. 4] FIG. 4 is a graph showing the relationship
between an insertion amount and insertion force of
a spigot relative to a socket in the pipe joint.
[FIG. 5] FIG. 5 is an enlarged cross-sectional view
of the compressed and deformed sealing member
with the pipes joined with the pipe joint.
[FIG. 6] FIG. 6 shows cross-sectional views of the
pipes with a minimum clearance between the socket
and the spigot of the pipe joint.
[FIG. 7] FIG. 7 shows cross-sectional views of the
pipes with a maximum clearance between the socket
and the spigot of the pipe joint.

[FIG. 8] FIG. 8 is a partially enlarged cross-sectional
view of the pipe joint with the spigot inclined with
respect to the socket by an external force such as
an earthquake.
[FIG. 9] FIG. 9 is a cross-sectional view showing the
structure of a joint of pipes with a pressing ring ac-
cording to an embodiment of the present invention.
[FIG. 10] FIG. 10 is a cross-sectional view in which
a sealing member is deleted from the joint of FIG. 9.
[FIG. 11] FIG. 11 is a cross-sectional view of the
unattached sealing member alone to be provided in
the joint.
[FIG. 12] FIG. 12 is a cross-sectional view of the
pressing ring of the joint.
[FIG. 13] FIG. 13 is a cross-sectional view taken
along the line X-X of FIG. 12.
[FIG. 14] FIG. 14 is a cross-sectional view showing
a step of mounting the pressing ring of the joint.
[FIG. 15] FIG. 15 is a cross-sectional view showing
a step of mounting the pressing ring of the joint.
[FIG. 16] FIG. 16 is a cross-sectional view showing
a step of mounting the pressing ring of the joint.
[FIG. 17] FIG. 17 is a cross-sectional view showing
a state of the process in the midst of mounting the
pressing ring of the joint with a small clearance be-
tween the socket and the spigot.
[FIG. 18] FIG. 18 is a cross-sectional view showing
a state after the pressing ring of the joint is mounted
with the small clearance between the socket and the
spigot.
[FIG. 19] FIG. 19 is a front view of a pressing ring
according to an example not covered by the claims.
[FIG. 20] FIG. 20 is a cross-sectional view taken
along the line X-X of FIG. 19.
[FIG. 21] FIG. 21 is a cross-sectional view taken
along the line Y-Y of FIG. 19.
[FIG. 22] FIG. 22 is a cross-sectional view showing
a joint at a point of the pressing face of the pressing
ring.
[FIG. 23] FIG. 23 is a cross-sectional view showing
the joint at a point of the escaping portion of the
pressing ring.
[FIG. 24] FIG. 24 is a cross-sectional view showing
a state of the process in the midst of mounting the
pressing ring with a small clearance between a sock-
et and a spigot.
[FIG. 25] FIG. 25 is a cross-sectional view showing
a state after the pressing ring is mounted with the
small clearance between the socket and the spigot.
[FIG. 26] FIG. 26 is a cross-sectional view showing
the structure of a joint of a pipe and a valve with a
pressing ring according to an embodiment of the
present invention.
[FIG. 27] FIG. 27 is a cross-sectional view showing
the structure of a joint of pipes and a valve with a
pressing ring according to an embodiment of the
present invention.
[FIG. 28] FIG. 28 is a cross-sectional view showing
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the structure of a pipe joint including a sealing mem-
ber according to the related art.
[FIG. 29] FIG. 29 shows a cross-sectional structure
of the unattached sealing member alone to be pro-
vided in the pipe joint of FIG. 28.
[FIG. 30] FIG. 30 is a cross-sectional view showing
a pipe joint including a pressing ring according to
another related art configuration.
[FIG. 31] FIG. 31 is a cross-sectional view showing
the structure of the pipe joint of FIG. 30 with a small
clearance between a socket and a spigot.

Description of Embodiments

[0053] Embodiments of the present invention will be
described below with reference to the accompanying
drawings.

(First Example)

[0054] In a first example, as shown in FIG. 1, reference
numeral 1 denotes a separation preventive pipe joint of
a push-on type. A spigot 5 formed on the end of a pipe
4 lies in a socket 3 formed on the end of another pipe 2
connected to the pipe 4.
[0055] A sealing member placement recess 6 and a
lock ring groove 7 disposed behind the sealing member
placement recess 6 are formed all around the inner cir-
cumference of the socket 3. A lock ring 8 having one slit
in its circumference is attached to the lock ring groove 7.
An elastic biasing member 9 such as a rubber band for
fixing the lock ring 8 is disposed between the outer cir-
cumference of the lock ring 8 and the bottom of the lock
ring groove 7. Moreover, a rear end face 11 is formed in
a radial direction A in the socket 3 so as to be located
between the lock ring groove 7 and the rear of the socket
3. Furthermore, the spigot 5 has a protrusion 12 all
around the outer circumference of the end of the spigot
5 such that the protrusion 12 can be engaged with the
lock ring 8 from the rear of the socket.
[0056] A fitting groove 14 (an example of a fitting part)
is formed all around the inner circumference of the seal-
ing member placement recess 6. A clearance between
the socket 3 and the spigot 5 is circumferentially sealed
with an annular sealing member 16 made of rubber (an
example of an elastic material). The sealing member 16
is configured as follows.
[0057] FIG. 2 is a cross-sectional view showing the
structure of the sealing member 16 alone that is not at-
tached to the pipe joint 1. The sealing member 16 has a
heel part 17 fit into the fitting groove 14 and a bulb part
18 held between the inner circumference of the socket 3
(the inner circumference of the sealing member place-
ment recess 6) and the outer circumference of the spigot
5. The heel part 17 is an annular member that is rectan-
gular in cross section (perpendicular to a circumferential
direction in cross section).
[0058] The bulb part 18 is an annular member that has

first to third bulbs 19 to 21 (examples of first to third pro-
jections) and first to fourth recesses 23 to 26. In this con-
figuration, the first bulb 19 has a curved shape that is
formed all around the outer periphery of the bulb part 18
so as to protrude outward in the radial direction A.
[0059] The second bulb 20 has a curved shape that is
formed all around the socket rear end of the bulb part 18
so as to protrude diagonally to the center of the pipe. The
bulb part 18 has a tapered part 28 that is formed all around
the bulb part 18 so as to gradually decrease in diameter
from the inner periphery of the heel part 17 to the inner
periphery of the second bulb 20.
[0060] The third bulb 21 has a curved shape that is
formed all around the tapered part 28 so as to protrude
inward in the radial direction A. The third bulb 21 is located
between the heel part 17 and the second bulb 20 in a
tube axial direction D. An inside diameter E1 of the third
bulb 21 is smaller than an outside diameter E2 of the
spigot 5 and is larger than an inside diameter E3 of the
second bulb 20.
[0061] A first dimension B from the first bulb 19 to the
third bulb 21 in an inclination direction (specifically, a di-
rection that inclines toward the center of the pipe at the
front of the socket 3) opposite to an inclination direction
G of the tapered part 28 is smaller than a second dimen-
sion C from the outer periphery of the first bulb 19 to the
inner periphery of the second bulb 20 in the radial direc-
tion A.
[0062] The first to fourth recesses 23 to 26 all have
curved shapes that are formed all around the bulb part
18. In this configuration, the first recess 23 is formed be-
tween the heel part 17 and the first bulb 19, the second
recess 24 is formed between the first bulb 19 and the
second bulb 20, the third recess 25 is formed between
the second bulb 20 and the third bulb 21, and the fourth
recess 26 is formed between the third bulb 21 and the
heel part 17.
[0063] The operations of the configuration will be de-
scribed below.
[0064] Referring to FIG. 3, the steps of joining the pipes
2 and 4 will be described below.

(1) The lock ring 8 and the elastic biasing member
9 are fit into the lock ring groove 7, and then the heel
part 17 of the sealing member 16 is fit into the fitting
groove 14 as shown in FIG. 3A, so that the lock ring
8, the elastic biasing member 9, and the sealing
member 16 are attached into the socket 3.
(2) The spigot 5 is inserted into the socket 3. At this
point, as shown in FIG. 3B, the end of the spigot 5
comes into contact with the third bulb 21 of the seal-
ing member 16 so as to press the third bulb 21 in a
rearward direction J of the socket. This increases
the diameter of the second bulb 20 and draws the
third bulb 21 in the rearward direction J of the socket.
Thus, a tensile force is generated on the bulb part
18 in the tube axial direction D so as to extend the
bulb part 18 in the socket rearward direction J, there-
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by reducing the first dimension B (See FIG. 2) and
the compression margin of the bulb part 18 in the
radial direction A.
The formation of the first and fourth recesses 23 and
26 reduces a tensile force generated on the bulb part
18 when the end of the spigot 5 presses the third
bulb 21 in the rearward direction J of the socket,
thereby easily increasing the diameter of the second
bulb 20. Thus, the protrusion 12 of the spigot 5 can
easily pass through the bulb part 18 in the rearward
direction J of the socket, thereby reducing an inser-
tion force during the joining of the pipes.
(3) After that, as shown in FIG. 3C, the protrusion 12
of the spigot 5 compresses the bulb part 18 in the
radial direction A while passing through the inside of
the third bulb 21. At this point, the positional relation-
ship among the first to third bulbs 19 to 21 is close
to a triangle whose apex is the third valve 21 in the
socket 3 in the radial direction A. A clearance be-
tween the first bulb 19 and the third bulb 21 is com-
pressed in the radial direction A.
In a state in which the sealing member 16 is not com-
pressed or deformed before the spigot 5 is inserted
into the socket 3, as shown in FIG. 2, the first dimen-
sion B is smaller than the second dimension C.
Therefore, when the spigot 5 is inserted into the sock-
et 3 to compress and deform the bulb part 18 of the
sealing member 16, the compression margin (com-
pression amount) of the bulb part 18 is reduced.
(4) As shown in FIG. 3D, even after the protrusion
12 of the spigot 5 passes through the inside of the
third bulb 21, the clearance between the first bulb 19
and the third bulb 21 is compressed in the radial di-
rection A. Thus, as in the joining step (3), the com-
pression margin of the bulb part 18 is reduced so as
to reduce a maximum insertion force.
(5) After that, as shown in FIG. 1, the protrusion 12
of the spigot 5 passes through the inside of the lock
ring 8 to the rear of the socket, thereby joining the
pipes 2 and 4.

[0065] The pipes 2 and 4 are joined thus. In this state,
the clearance between the first bulb 19 and the third bulb
21 is compressed in the radial direction A between the
inner circumference of the socket 3 (the inner circumfer-
ence of the sealing member placement recess 6) and the
outer circumference of the spigot 5 so as to keep water-
tightness between the socket 3 and the spigot 5. This
can improve the watertightness between the socket 3
and the spigot 5.
[0066] As shown in FIG. 1, when a water pressure (fluid
pressure) is applied into the joined pipes 2 and 4, an
extrusion force F1 that extrudes the sealing member 16
from the inside to the outside is applied to the second
bulb 20. At this point, the third bulb 21 is pressed to the
outer circumference of the spigot 5 and thus prevents
the extrusion of the second bulb 20. When the extrusion
of the second bulb 20 is prevented thus, an extrusion

force F2 proportionate to the extrusion force F1 is gen-
erated in the radial direction A on the bulb part 18 by a
self-sealing effect, thereby further increasing the water-
tightness.
[0067] FIG. 4 is a graph showing the relationship be-
tween an insertion amount and an insertion force of the
spigot 5 relative to the socket 3. In FIG. 4, a graph M1
indicated by a solid line corresponds to the first embod-
iment and has two peaks P1 and P2 having a maximum
insertion force. The first insertion force peak P1 appears
when the bulb part 18 is extended in the rearward direc-
tion J of the socket by pressing the third bulb 21 with the
end of the spigot 5 in the rearward direction J of the socket
in the joining step (2) of FIG. 3B. After that, the second
insertion force peak P2 appears when the bulb part 18
is compressed in the radial direction A by passing the
protrusion 12 of the spigot 5 through the inside of the
third bulb 21 in the joining step (3) of FIG. 3C.
[0068] In the first embodiment, when the spigot 5 is
inserted into the socket 3, the bulb part 18 is extended
mainly in the rearward direction J of the socket and the
bulb part 18 is compressed mainly in the radial direction
A at different times according to the insertion amount of
the spigot 5. The insertion force of the spigot 5 to the
socket 3 is thus dispersed to the two peaks P1 and P2,
thereby decreased.
[0069] In contrast, a second graph M2 indicated by a
dotted line corresponds to the related art shown in FIGS.
28 and 29 with a single peak P. According to the related
art, when the spigot 275 is inserted into the socket 273,
the bulb part 285 is extended mainly in the rearward di-
rection of the socket and the bulb part 285 is compressed
mainly in the radial direction A substantially at the same
time according to the insertion amount of the spigot 275.
Thus, the insertion force of the spigot 5 to the socket 3
is not dispersed but is concentrated on the peak P, there-
by increased.
[0070] In the explanation, as shown in FIG. 5, a clear-
ance S between the inner periphery of the socket 3 and
the outer periphery of the spigot 5 is a standard clearance
(that is, the clearance S has a specified dimension). In
this case, the position of the third bulb 21 is hardly dis-
placed from the position of the first bulb 19 in an insertion
direction H, resulting in only a small displacement 30 be-
tween the position of the first bulb 19 and the position of
the third bulb 21 in the tube axial direction D.
[0071] In contrast, if the socket 3 has an inside diam-
eter of a minimum manufacturing tolerance and the spig-
ot 5 has an outside diameter of a maximum manufactur-
ing tolerance, as shown in FIG. 6, the clearance S is
minimized. In the case of the minimum clearance S, an
engagement margin (engagement amount) between the
third bulb 21 and the end of the spigot 5 increases. Thus,
as compared with the case of the standard clearance S
shown in FIGS. 3 and 5, the third bulb 21 is further drawn
into the rear part of the socket 3. This further reduces the
first dimension B (See FIG. 2) compared to that of the
standard clearance S, causing the bulb part 18 to have
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a smaller compression margin in the radial direction A.
[0072] When the pipes 2 and 4 are joined, the clear-
ance between the first bulb 19 and the third bulb 21 is
compressed in the radial direction A, thereby reducing
the compression margin of the bulb part 18 and the max-
imum insertion force.
[0073] As shown in FIG. 6B, in the case of the minimum
clearance S, the third bulb 21 is further drawn into the
rear part of the socket 3. This displaces the position of
the third bulb 21 from the position of the first bulb 19 in
the insertion direction H, causing the displacement 30
between the position of the first bulb 19 and the position
of the third bulb 21 in the tube axial direction D to be
larger than the displacement 30 of the standard clear-
ance S. In this case, the compression margin of the bulb
part 18 in the radial direction A decreases and thus the
insertion force of the spigot 5 with the minimum clearance
S is considerably smaller than in the related art shown
in FIGS. 28 and 29.
[0074] If the socket 3 has an inside diameter of the
maximum manufacturing tolerance while the spigot 5 has
an outside diameter of the minimum manufacturing tol-
erance, as shown in FIG. 7, the clearance S is maximized.
In the case of the maximum clearance S, the diameter
of the second bulb 20 is increased by the spigot 5 when
the pipes 2 and 4 are joined. At this point, an increase in
the diameter of the second bulb 20 is smaller than that
of the standard clearance S. As shown in FIG. 7B, the
first bulb 19 comes into contact with the inner circumfer-
ence of the socket 3 while the second bulb 20 and the
third bulb 21 come into contact with the outer circumfer-
ence of the spigot 5. In this state, a portion between the
first bulb 19 and the second and third bulbs 20 and 21 is
compressed in the radial direction A, thereby obtaining
watertightness between the socket 3 and the spigot 5.
[0075] Moreover, an external force applied to the pipe
joint 1 and the pipes 2 and 4 by an earthquake or the like
may bend the pipe joint 1 or flatten the pipes 2 and 4.
For example, as shown in FIG. 8, even if the spigot 5 is
inclined with respect to the socket 3, the first bulb 19
comes into contact with the inner circumference of the
socket 3 and the third bulb 21 comes into contact with
the outer circumference of the spigot 5. In this state, a
water pressure applied into the pipes 2 and 4 causes the
extrusion force F1 to be applied to the second bulb 20
so as to deform the bulb part 18. Furthermore, the extru-
sion force F2 proportionate to the extrusion force F1 is
generated in the radial direction A on the bulb part 18 by
the self-sealing effect, thereby further increasing the wa-
tertightness.
[0076] As shown in FIG. 8, even if the spigot 5 is in-
clined with respect to the socket 3 such that the clearance
S between the inner periphery of the socket 3 and the
outer periphery of the spigot 5 increases from the rear of
the socket 3 toward the opening end of the socket 3, the
third bulb 21 is reliably pressed to the outer circumference
of the spigot 5 by the inward extrusion force F2 in the
radial direction, thereby preventing insufficient provision

of watertightness between the third bulb 21 and the outer
circumference of the spigot 5.
[0077] Typically, as the pipes 2 and 4 increase in di-
ameter, the spigot 5 decreases in stiffness, facilitating
flattening of the pipes 2 and 4. Thus, even if the pipes 2
and 4 having large diameters are flattened by an external
force other than earthquakes, the extrusion force F2 pro-
portionate to the extrusion force F1 is generated in the
radial direction A of the bulb part 18 by the self-seal effect
as in the case of the earthquake, thereby improving the
watertightness.

(Embodiment)

[0078] As shown in FIGS. 9 and 10, a joint 122 in this
embodiment is a pipe joint that joins a first pipe 102 (an
example of a first passage forming member) and a sec-
ond pipe 104 (an example of a second passage forming
member). In the joint 122, a spigot 105 formed on the
end of the second pipe 104 lies in a socket 103 formed
on the end of the first pipe 102 to be joined to the second
pipe 104. A peripheral wall 106 protruding inward in a
radial direction is formed all around the inner circumfer-
ence of the rear of the socket 103.
[0079] Moreover, between an opening end face 107
and the peripheral wall 106 of the socket 103, a sealing
member insertion space 108 is formed between an outer
circumference 105a of the spigot 105 and an inner cir-
cumference 103a of the socket 103 so as to surround
the spigot 105. An annular sealing member 123 lies in
the sealing member insertion space 108 so as to seal a
space between the outer circumference 105a of the spig-
ot 105 and the inner circumference 103a of the socket
103.
[0080] In the sealing member insertion space 108, a
region where the inner circumference 103a of the socket
103 and the outer circumference 105a of the spigot 105
are opposed in parallel to each other is defined as a com-
pressed region C. The inner circumference 103a of the
socket 103 has a tapered part 103b between the opening
end face 107 and the compressed region C. The tapered
part 103b increases in diameter from the rear of the sock-
et 103 to the opening end face 107.
[0081] Furthermore, behind the peripheral wall 106, a
lock ring groove 110 is formed all around the inner cir-
cumference of the socket 103. A lock ring 111 having
one slit in its circumference is attached to the lock ring
groove 110. Furthermore, the spigot 105 has a protrusion
112 around the outer circumference of the end of the
spigot 105 such that the protrusion 112 can be engaged
with the lock ring 111 from the rear of the socket.
[0082] A pressing ring 131 that presses the sealing
member 123 to the rear of the socket 103 is fit onto the
spigot 105 and is opposed to the opening end face 107
of the socket 103 from the outside.
[0083] As shown in FIG. 11, the sealing member 123
is an annular member made of an elastic material such
as rubber. The sealing member 123 in cross section is a
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combination of a circular end 123a that is circularly
formed at the insertion end of the sealing member 123
and a trapezoidal base portion 123b that decreases in
thickness toward the circular end 123a and increases in
thickness toward the pressing ring 131.
[0084] As shown in FIGS. 9, 12, and 13, the pressing
ring 131 is fastened to a flange 116 of the socket 103
with a plurality of T-head bolts 114 (an example of a
pressing member) and nuts 115 (an example of a press-
ing member) so as to move along a tube axis 119 (See
FIG. 16) in a pressing direction B.
[0085] The pressing ring 131 has a central opening
132 where the spigot 105 is inserted, a plurality of bolt
insertion holes 133, a pressing-ring end face 134 op-
posed to the opening end face 107 of the socket 103, a
pressing face 135 that comes into contact with the end
face of the base portion 123b of the sealing member 123
so as to press the sealing member 123, a plurality of
protrusions 136 (an example of a contact portion) that
come into contact with the opening end face 107 of the
socket 103 so as to keep a distance A (See FIG. 10) from
the pressing face 135 to the opening end face 107 of the
socket 103 at a predetermined distance, and an escaping
portion 137 that allows escape of the base portion 123b
of the sealing member 123 pressed by the pressing face
135.
[0086] The protrusions 136 are formed outside of the
bolt insertion holes 133 in a radial direction D. The press-
ing face 135 is located outside of the pressing-ring end
face 134 in a drawing direction F of the spigot 105 and
is formed all around the inner periphery of the pressing-
ring end face 134. This configuration forms a step in a
tube axial direction between the pressing face 135 and
the pressing-ring end face 134.
[0087] The escaping portion 137 is a recessed portion
(grooved portion) that is opened near the opening end
face 107 of the socket 103 opposed to the escaping por-
tion 137. The escaping portion 137 is circumferentially
formed so as to be located between the pressing face
135 and the pressing-ring end face 134 in the radial di-
rection D and is recessed from the pressing face 135 in
the drawing direction F of the spigot 105.
[0088] The escaping portion 137 has an inner side-wall
face 137a, an outer side-wall face 137b, and a rear face
137c. The inner side-wall face 137a and the outer side-
wall face 137b are opposed to each other in the radial
direction D, and the rear face 137c is formed between
the rear end of the inner side-wall face 137a and the rear
end of the outer side-wall face 137b. The outer side-wall
face 137b is an example of a centering portion that guides
the pressing ring 131 in the radial direction D so as to
align the center of the pressing ring 131 with the tube
axis 119 (See FIG. 16, an example of the axis of the
passage forming member). The outer side-wall face 137b
decreases in diameter toward the rear of the escaping
portion 137.
[0089] A width G of the pressing face 135 in the radial
direction D in FIG. 12 is set at about 30% to 70% of a

width H of the base portion 123b of the sealing member
123 in FIG. 11. The width G of the pressing face 135 is
expressed by the following equation: the width G = (the
outside diameter of the pressing face 135 - the inside
diameter of the pressing face 135)/2. The width H of the
base portion 123b of the sealing member 123 is ex-
pressed by the following equation: the width H = (the
outside diameter of the base portion 123b - the inside
diameter of the base portion 123b)/2.
[0090] The operations of the configuration will be de-
scribed below.
[0091] When the pipes 102 and 104 are joined, as
shown in FIG. 14, the lock ring 111 is first fit into the lock
ring groove 110 in the socket 103, and then the sealing
member 123 and the pressing ring 131 are fit onto the
spigot 105. In this state, the spigot 105 is inserted into
the socket 103 until the protrusion 112 of the spigot 105
inside the lock ring 111 reaches the rear of the socket 103.
[0092] After that, the circular end 123a of the sealing
member 123 is brought into contact with the tapered part
103b of the socket 103, and then the T-head bolts 114
are inserted into bolt through holes 124 of the flange 116
of the socket 103 and the bolt insertion holes 133 of the
pressing ring 131. At this point, the pressing ring 131 is
moved down by the self weight and thus the center of
the pressing ring 131 is located under the tube axis 119.
A clearance between the inner periphery of the pressing
ring 131 and the outer periphery of the spigot 105 in the
radial direction D is minimized (= 0) at the upper end and
is maximized at the lower end.
[0093] After that, as shown in FIG. 15, the nuts 115 are
screwed onto the T-head bolts 114 so as to move the
pressing ring 131 in the pressing direction B. Thus, the
pressing face 135 of the pressing ring 131 comes into
contact with the end face of the base portion 123b of the
sealing member 123 so as to press the sealing member
123 in the pressing direction B. This presses the sealing
member 123 into the sealing member insertion space
108. At this point, the outer side-wall face 137b of the
escaping portion 137 is in sliding contact with an outer
end corner 123c of the base portion 123b of the sealing
member 123. Thus, the pressing ring 131 is guided in
the radial direction D so as to climb up with respect to
the spigot 105. This moves the center of the pressing
ring 131 upward to the tube axis 119 so as to automati-
cally center the pressing ring 131. Hence, an operator
does not need to lift the pressing ring 131 in the radial
direction D when centering the pressing ring 131.
[0094] Subsequently, as shown in FIG. 16, the protru-
sions 136 of the pressing ring 131 come into contact with
the opening end face 107 of the socket 103 so as to
prevent the pressing ring 131 from moving in the pressing
direction B. The fastening of the nuts 115 is stopped at
this point so as to keep the distance A from the pressing
face 135 of the pressing ring 131 to the opening end face
107 of the socket 103 at the predetermined distance. At
this point, the rear end of the sealing member 123 does
not reach the peripheral wall 106, forming a small space
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120 between the rear end of the sealing member 123
and the peripheral wall 106.
[0095] As shown in FIG. 9, the circular end 123a of the
sealing member 123 is compressed in the radial direction
D in the compressed region C, thereby keeping water-
tightness between the inner circumference 103a of the
socket 103 and the outer circumference 105a of the spig-
ot 105.
[0096] The joint 122 shown in FIGS. 9 and 16 has a
sufficient clearance E between the inner circumference
103a of the socket 103 and the outer circumference 105a
of the spigot 105. As shown in FIG. 17, if a manufacturing
tolerance reduces the clearance E, the rear end of the
sealing member 123 reaches the peripheral wall 106 be-
fore the protrusions 136 of the pressing ring 131 come
into contact with the opening end face 107 of the socket
103. Thus, the sealing member 123 may not be pressed
into the sealing member insertion space 108 any more.
Even in this case, the nuts 115 are further fastened to
move the pressing ring 131 in the pressing direction B,
allowing the end of the base portion 123b of the sealing
member 123 pressed by the pressing face 135 of the
pressing ring 131 to enter the escaping portion 137 as
shown in FIG. 18.
[0097] The sealing member 123 that cannot be
pressed any more finally escapes into the escaping por-
tion 137, smoothly bringing the protrusions 136 of the
pressing ring 131 into contact with the opening end face
107 of the socket 103. This can smoothly join the pipes
102 and 104 and suppress extension of the socket 103
without applying an extremely large force (excessive
force) to the sealing member 123 and the pressing ring
131. Thus, an increase in cost can be suppressed.
[0098] As indicated by a dotted part of FIG. 10, if a
predetermined gap region 140 surrounded by the press-
ing face 135, the escaping portion 137 of the pressing
ring 131, the inner circumference 103a of the socket 103,
the outer circumference 105a of the spigot 105, and the
peripheral wall 106 has a volume V1 while the sealing
member 123 has a volume V2, the size of the escaping
portion 137 is set such that the volume V1 of the prede-
termined gap region 140 is not smaller than the volume
V2 of the sealing member 123 (that is, V1 ≥ V2).
[0099] The volume V1 is determined by multiplying the
cross-sectional area of the gap region 140 by the circum-
ference of the centroid of the gap region 140. The volume
V2 is determined by multiplying the cross-sectional area
of the sealing member 123 by the circumference of the
centroid of the sealing member 123.
[0100] Moreover, the width G (See FIG. 12) of the
pressing face 135 is set at about 30% to 70% of the width
H (See FIG. 11) of the base portion 123b of the sealing
member 123. If the width G is set smaller than about 30%
of the width H, the end face of the base portion 123b of
the sealing member 123 may receive an extremely small
force from the pressing face 135 of the pressing ring 131.
Thus, the pressing face 135 may press the sealing mem-
ber 123 with an insufficient force in the pressing direction

B.
[0101] If the width G is set larger than about 70% of
the width H, the outside diameter of the pressing face
135 of the pressing ring 131 increases, the outside di-
ameter of the escaping portion 137 remains constant,
and the inside diameter of the escaping portion 137 in-
creases. This reduces the volume (internal capacity) of
the escaping portion 137. In the case of the small clear-
ance E, the sealing member 123 may insufficiently es-
cape into the escaping portion 137, leading to difficulty
in bringing the protrusions 136 of the pressing ring 131
into contact with the opening end face 107 of the socket
103.

(Example)

[0102] In the embodiment, as shown in FIG. 13, the
pressing face 135 and the escaping portion 137 are
formed all around the pressing ring 131. In the following
example, as shown in FIGS. 19 to 21, pressing faces 135
and escaping portions 137 are divided into sections in
the circumferential direction of a pressing ring 131.
[0103] Specifically, the pressing faces 135 are formed
at four locations spaced 90° apart in the circumferential
direction of the pressing ring 131, the pressing face 135
having a predetermined angle α. The escaping portions
137 are formed between the pressing faces 135 in the
circumferential direction of the pressing ring 131, the es-
caping portion 137 having a predetermined angle β. As
shown in FIG. 21, the escaping portion 137 has an outer
side-wall face 137b and a rear face 137c. The inner pe-
riphery of the escaping portion 137 communicates with
a central opening 132 of the pressing ring 131. As in the
second embodiment, the outer side-wall face 137b is an
example of a centering portion that guides the pressing
ring 131 in a radial direction D and inclines to decrease
in diameter toward the rear of the escaping portion 137.
[0104] The operations of the configuration will be de-
scribed below.
[0105] As shown in FIGS. 22 and 23, protrusions 136
of the pressing ring 131 come into contact with an open-
ing end face 107 of a socket 103 so as to prevent the
pressing ring 131 from moving in a pressing direction B.
The fastening of nuts 115 is stopped at this point so as
to keep a distance A from the pressing face 135 of the
pressing ring 131 to the opening end face 107 of the
socket 103 at a predetermined distance. At this point, the
rear end of a sealing member 123 does not reach a pe-
ripheral wall 106, forming a small space 120 between the
rear end of the sealing member 123 and the peripheral
wall 106.
[0106] A joint 122 shown in FIGS. 22 and 23 has a
sufficiently large clearance E between an inner circum-
ference 103a of the socket 103 and an outer circumfer-
ence 105a of a spigot 105. As shown in FIG. 24, in con-
trast, if a manufacturing tolerance reduces the clearance
E, the rear end of the sealing member 123 reaches the
peripheral wall 106 before the protrusions 136 of the
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pressing ring 131 come into contact with the opening end
face 107 of the socket 103. Thus, the sealing member
123 may not be pressed into a sealing member insertion
space 108 any more. Even in this case, the nuts 115 are
further fastened to move the pressing ring 131 in the
pressing direction B, allowing the end of a base portion
123b of the sealing member 123 to enter the escaping
portion 137 as shown in FIG. 25.
[0107] The sealing member 123 that cannot be
pressed any more finally escapes into the escaping por-
tion 137 so as to smoothly bring the protrusions 136 of
the pressing ring 131 into contact with the opening end
face 107 of the socket 103. This can smoothly join pipes
102 and 104 and suppress extension of the socket 103
without applying an extremely large force (excessive
force) to the sealing member 123 and the pressing ring
131. Thus, an increase in cost can be suppressed.
[0108] As in the embodiment, when the pipes 102 and
104 are joined to each other, the outer side-wall face
137b of the escaping portion 137 is in sliding contact with
an outer end corner 123c of the base portion 123b of the
sealing member 123. Thus, the pressing ring 131 is guid-
ed in the radial direction D so as to be automatically cen-
tered. This does not require an operator to lift the pressing
ring 131 in the radial direction D when centering the
pressing ring 131.
[0109] In the example, as shown in FIG. 19, the press-
ing ring 131 has the four pressing faces 135 and the four
escaping portions 137. The number of locations is not
limited to four.
[0110] As shown in FIGS. 9 and 22, the first pipe 102
was described as an example of a first passage forming
member, the second pipe 104 was described as an ex-
ample of a second passage forming member, and a pipe
joint was described as the joint 122. The joint 122 is not
limited to a joint for the pipes 102 and 104. For example,
as will be described in a fourth embodiment that will be
described below, a joint may be provided to join a valve
and a pipe.

(Embodiment)

[0111] As shown in FIG. 26, a joint 150 in another em-
bodiment joins a soft-seal gate valve 151 (an example
of a first passage forming member) and a pipe 152 (an
example of a second passage forming member). The
soft-seal gate valve 151 includes a valve casing 153 and
a valve body 155 that opens and closes a passage 154
formed in the valve casing 153.
[0112] The valve casing 153 has a pair of sockets 103
that serve as the inlet and outlet of a fluid. A spigot 105
is provided on one end of the pipe 152. The spigot 105
lying in the socket 103 constitutes the joint 150 including
the gate valve 151 and the pipe 152. The structure of the
joint 150 is identical to that of the joint 122 according to
the second or third embodiment, and thus the detailed
explanation thereof is omitted.
[0113] With this configuration, the same operations

and effect can be obtained as in the second or third em-
bodiment. Protrusions 136 of a pressing ring 131 are
brought into contact with an opening end face 107 of the
socket 103 so as to smoothly join the gate valve 151 and
the pipe 152 and suppress extension of the socket 103.
Thus, an increase in cost can be suppressed.
[0114] In this embodiment, as shown in FIG. 26, the
gate valve 151 was described as an example of the first
passage forming member. Other kinds of valves other
than the gate valve are also applicable.
[0115] In this embodiment, as shown in FIG. 26, the
gate valve 151 was described as an example of the first
passage forming member and the pipe 152 was de-
scribed as an example of the second passage forming
member. The pipe 152 may be an example of the first
passage forming member and the gate valve 151 may
be an example of the second passage forming member.
In this case, the socket 103 is provided on the one end
of the pipe 152 and a pair of spigots 105 are provided on
the valve casing 153 of the gate valve 151.

(Embodiment)

[0116] In the embodiment, as shown in FIG. 26, the
valve casing 153 includes the pair of sockets 103. In an-
other embodiment that will be described below, as shown
in FIG. 27, a valve casing 153 may have a socket 103
and a spigot 105. In this case, the spigot 105 of a pipe
152 is inserted into the socket 103 of a gate valve 151
so as to constitute a joint 150 while the spigot 105 of the
gate valve 151 is inserted into the socket 103 of another
pipe 156 so as to constitute a joint 150.
[0117] With this configuration, the same operations
and effect can be obtained as in the fourth embodiment.
[0118] As shown in FIGS. 9, 22, 26, and 27, the press-
ing ring 131 includes the protrusions 136, an example of
a contact portion. The protrusions may be provided on
the opening end face 107 of the socket 103, and the
pressing ring 131 may have contact portions on the pro-
trusions of the socket 103.

Claims

1. A pressing ring (131) configured to fit onto a spigot
(105) formed on a second passage forming member
(104) being inserted into a socket (103) formed on
a first passage forming member (102) to be joined
to the second passage forming member (104),
wherein
a peripheral wall (106) protruding inward in a radial
direction is formed on an inner periphery of a rear of
the socket (103), and
a sealing member insertion space (108) between an
opening end face (107) and the peripheral wall (106)
of the socket (103) is formed between an outer cir-
cumference of the spigot (105) and an inner circum-
ference of the socket (103); wherein
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the pressing ring (131) is configured to be used for
a joint (150) including an annular sealing member
(123) lying in the sealing member insertion space
(108);
the pressing ring (131) is configured to be opposed
to the opening end face (107) of the socket (103)
from outside while being fit onto the spigot (105);
the pressing ring (131) is configured to be moved by
a pressing member (114, 115) along an axis of the
passage forming member in a pressing direction so
as to press the sealing member (123) into the sealing
member insertion space (108), and
the pressing ring (131) having a pressing face (135)
is configured to come into contact with an end of the
sealing member (123), contact portions configured
to come into contact with the socket (103) so as to
keep a distance from the pressing face (135) to the
opening end face (107) of the socket (103) at a pre-
determined distance,
the pressing ring (131) being characterized by hav-
ing an escaping portion (137) that allows escape of
a part of the sealing member (123) pressed by the
pressing face (135); wherein the escaping portion
(137) is a recessed portion that is, in use, opened
near the opening end face (107) of the socket (103)
opposed to the escaping portion (137), and the es-
caping portion (137) is circumferentially formed out-
side the pressing face (135) in the radial direction
and is recessed from the pressing face (135) in a
drawing direction of the spigot (105).

2. The pressing ring (131) according to claim 1, wherein
the escaping portion (137) has a centering portion
that guides the pressing ring (131) in the radial di-
rection so as to align a center of the pressing ring
(131) with the axis of the passage forming member
(104).

3. The pressing ring (131) according to claim 2, wherein
the escaping portion (137) has an inner side-wall
face (137a) and an outer side-wall face (137b) serv-
ing as the centering portion,
the inner side-wall face (137a) and the outer side-
wall face (137b) are opposed to each other in the
radial direction,
the outer side-wall face (137b) inclines with a de-
creasing diameter toward a rear of the escaping por-
tion (137), and the outer side-wall face (137b) is con-
figured to be in sliding contact with the end of the
sealing member (123) so as to guide the pressing
(131) ring in the radial direction.

4. A joint (150) comprising the pressing ring (131) ac-
cording to claim 1, wherein the first and second pas-
sage forming members (102, 104) are pipes,
the pressing ring (131) is opposed to the opening
end face of the socket (103) from the outside while
being fit onto the spigot (105), and (107)

the pressing ring (131) is moved by the pressing
member (114, 115) along a tube axis in the pressing
direction so as to press the sealing member (123)
into the sealing member insertion space (108) until
the contact portions come into contact with the sock-
et (103).

5. A joint (150) comprising the pressing ring (131) ac-
cording to claim 1, wherein one of the first and sec-
ond passage forming members is a valve (151) and
the other of the passage forming members is a pipe,
the pressing ring (131) is opposed to the opening
end face (107) of the socket (103) from the outside
while being fit onto the spigot (105), and
the pressing ring (131) is moved by the pressing
member (114, 115) along a tube axis in the pressing
direction so as to press the sealing member (123)
into the sealing member insertion space (108) until
the contact portions come into contact with the sock-
et (103).

6. A valve (151) connected to a pipe via the joint (150)
according to claim 5, the valve (151) including a valve
casing (153) and a valve body that opens and closes
a passage formed in the valve casing (153),
the valve casing (153) including at least one of the
socket (103) and the spigot (105).

Patentansprüche

1. Pressring (131), der konfiguriert ist, auf einen Zapfen
(105) zu passen, der an einem zweiten Durchgangs-
bildungsglied (104) ausgebildet ist, das in eine Buch-
se (103) eingesetzt wird, die an einem ersten Durch-
gangsbildungsglied (102) ausgebildet ist, um mit
dem zweiten Durchgangsbildungsglied verbunden
zu werden (104), wobei
eine Umfangswand (106), die in radialer Richtung
nach innen vorsteht, an einem Innenumfang einer
Rückseite der Buchse (103) ausgebildet ist, und
ein Dichtungsglied-Einsetzraum (108) zwischen ei-
ner Öffnungsendfläche (107) und der Umfangswand
(106) der Buchse (103) zwischen einem Außenum-
fang des Zapfens (105) und einem Innenumfang der
Buchse (103) ausgebildet ist,
wobei
der Pressring (131) konfiguriert ist, für eine Verbin-
dung (150) verwendet zu werden, die ein ringförmi-
ges Dichtungsglied (123) enthält, das in dem Dich-
tungsglied-Einsetzraum (108) liegt;
der Pressring (131) konfiguriert ist, der Öffnungs-
endfläche (107) der Buchse (103) von außen gegen-
überzuliegen, während er auf den Zapfen (105) auf-
gepasst ist;
der Pressring (131) konfiguriert ist, durch ein Press-
glied (114, 115) entlang einer Achse des Durch-
gangsbildungsglied in einer Pressrichtung bewegt
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zu werden, um das Dichtungsglied (123) in den Dich-
tungsglied-Einsetzraum (108) zu pressen, und
der Pressring (131), der eine Pressfläche (135) auf-
weist, konfiguriert ist, mit einem Ende des Dichtungs-
glieds (123) in Kontakt zu kommen, wobei Kontakt-
abschnitte konfiguriert sind, mit der Buchse (103) in
Kontakt zu kommen, um einen Abstand von der
Pressfläche (135) zu der Öffnungsendfläche (107)
der Buchse (103) in einem vorbestimmten Abstand
zu halten,
wobei der Pressring (131) dadurch gekennzeich-
net ist, dass er einen Austrittsabschnitt (137) auf-
weist, der das Austreten eines Teils des durch die
Pressfläche (135) gepressten Dichtungsglieds (123)
erlaubt;
wobei der Austrittsabschnitt (137) ein ausgesparter
Abschnitt ist, der bei Gebrauch nahe der Öffnungs-
endfläche (107) der Buchse (103) gegenüber dem
Austrittsabschnitt (137) geöffnet ist, und der Austritt-
sabschnitt (137) in Umfangsrichtung außerhalb der
Pressfläche (135) in radialer Richtung ausgebildet
ist und von der Druckfläche (135) in einer Ziehrich-
tung des Zapfens (105) ausgespart ist.

2. Pressring (131) nach Anspruch 1, wobei der Austritt-
sabschnitt (137) einen Zentrierabschnitt aufweist,
der den Pressring (131) in radialer Richtung führt,
um eine Mitte des Pressrings (131) mit der Achse
des Durchgangsbildungsglieds (104) auszurichten.

3. Pressring (131) nach Anspruch 2, wobei der Austritt-
sabschnitt (137) eine innere Seitenwandfläche
(137a) und eine äußere Seitenwandfläche (137b)
aufweist, die als der Zentrierabschnitt dienen,
die innere Seitenwandfläche (137a) und die äußere
Seitenwandfläche (137b) einander in radialer Rich-
tung gegenüberliegen,
die äußere Seitenwandfläche (137b) mit abnehmen-
dem Durchmesser zu einer Rückseite des Austritts-
abschnitts (137) hin geneigt ist, und
die äußere Seitenwandfläche (137b) konfiguriert ist,
in Gleitkontakt mit dem Ende des Dichtungsglieds
(123) zu sein, um den Pressring (131) in der radialen
Richtung zu führen.

4. Verbindung (150), umfassend den Pressring (131)
nach Anspruch 1, wobei das erste und das zweite
Durchgangsbildungsglied (102, 104) Rohre sind,
der Pressring (131) der Öffnungsendfläche der
Buchse (103) von außen gegenüberliegt, während
er auf den Zapfen (105) aufgepasst ist, und (107)
der Pressring (131) durch das Pressglied (114, 115)
entlang einer Rohrachse in der Pressrichtung be-
wegt wird, um das Dichtungsglied (123) in den Dich-
tungsglied-Einsetzraum (108) zu pressen, bis die
Kontaktabschnitte mit der Buchse (103) in Kontakt
kommen.

5. Verbindung (150), umfassend den Pressring (131)
nach Anspruch 1, wobei eines des ersten und zwei-
ten Durchgangsbildungsglieds ein Ventil (151) ist
und das andere der Durchgangsbildungsglieder ein
Rohr ist,
der Pressring (131) der Öffnungsendfläche (107) der
Buchse (103) von außen gegenüberliegt, während
er auf den Zapfen (105) aufgepasst ist, und
der Pressring (131) durch das Pressglied (114, 115)
entlang einer Rohrachse in der Pressrichtung be-
wegt wird, um das Dichtungsglied (123) in den Dich-
tungsglied-Einsetzraum (108) zu pressen, bis die
Kontaktabschnitte mit der Buchse (103) in Kontakt
kommen.

6. Ventil (151), das über die Verbindung (150) nach
Anspruch 5 mit einem Rohr verbunden ist, wobei das
Ventil (151) ein Ventilgehäuse (153) und einen Ven-
tilkörper enthält, der einen in dem Ventilgehäuse
(153) ausgebildeten Durchgang öffnet und schließt,
wobei das Ventilgehäuse (153) zumindest eines von
Buchse (103) und Zapfen (105) enthält.

Revendications

1. Bague de pressage (131) configurée pour s’ajuster
sur un bout uni (105) formé sur un second élément
de formation de passage (104) qui est inséré dans
une emboiture (103) formée sur un premier élément
de formation de passage (102) devant être relié au
second élément de formation de passage (104),
dans laquelle une paroi périphérique (106) faisant
saillie vers l’intérieur dans une direction radiale est
formée sur une périphérie interne d’une partie arrière
de l’emboiture (103), et
un espace d’insertion d’élément d’étanchéité (108)
entre une face d’extrémité d’ouverture (107) et la
paroi périphérique (106) de l’emboiture (103) est for-
mé entre une circonférence externe du bout uni (105)
et une circonférence interne de l’emboiture (103) ;
dans laquelle
la bague de pressage (131) est configurée pour être
utilisée pour un joint (150) incluant un élément
d’étanchéité annulaire (123) se situant dans l’espace
d’insertion d’élément d’étanchéité (108) ;
la bague de pressage (131) est configurée pour être
opposée à la face d’extrémité d’ouverture (107) de
l’emboiture (103) de l’extérieur tout en étant ajustée
sur le bout uni (105) ;
la bague de pressage (131) est configurée pour être
déplacée par un élément de pressage (114, 115) le
long d’un axe de l’élément de formation de passage
dans une direction de pressage de manière à pres-
ser l’élément d’étanchéité (123) dans l’espace d’in-
sertion d’élément d’étanchéité (108), et
la bague de pressage (131) ayant une face de pres-
sage (135) est configurée pour venir en contact avec
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une extrémité de l’élément d’étanchéité (123), des
portions de contact étant configurées pour venir en
contact avec l’emboiture (103) de manière à main-
tenir une distance de la face de pressage (135) à la
face d’extrémité d’ouverture (107) de l’emboiture
(103) à une distance prédéterminée,
la bague de pressage (131) étant caractérisée par
le fait d’avoir une portion d’échappement (137) qui
permet l’échappement d’une partie de l’élément
d’étanchéité (123) pressée par la face de pressage
(135) ;
dans laquelle la portion d’échappement (137) est
une portion en retrait qui est ouverte en cas d’utili-
sation près de la face d’extrémité d’ouverture (107)
de l’emboiture (103) opposée à la portion d’échap-
pement (137), et la portion d’échappement (137) est
formée de manière circonférentielle à l’extérieur de
la face de pressage (135) dans la direction radiale
et est en retrait de la face de pressage (135) dans
une direction de traction du bout uni (105).

2. Bague de pressage (131) selon la revendication 1,
dans laquelle la portion d’échappement (137) a une
portion de centrage qui guide la bague de pressage
(131) dans la direction radiale de manière à aligner
un centre de la bague de pressage (131) avec l’axe
de l’élément de formation de passage (104).

3. Bague de pressage (131) selon la revendication 2,
dans laquelle la portion d’échappement (137) a une
face de paroi latérale interne (137a) et une face de
paroi latérale externe (137b) servant de portion de
centrage,
la face de paroi latérale interne (137a) et la face de
paroi latérale externe (137b) sont opposées l’une à
l’autre dans la direction radiale,
la face de paroi latérale externe (137b) s’incline avec
un diamètre décroissant vers une partie arrière de
la portion d’échappement (137), et
la face de paroi latérale externe (137b) est configu-
rée pour être en contact coulissant avec l’extrémité
de l’élément d’étanchéité (123) de manière à guider
la bague de pressage (131) dans la direction radiale.

4. Joint (150) comprenant la bague de pressage (131)
selon la revendication 1, dans lequel les premier et
second éléments de formation de passage (102,
104) sont des tuyaux,
la bague de pressage (131) est opposée à la face
d’extrémité d’ouverture de l’emboiture (103) de l’ex-
térieur tout en étant ajustée sur le bout uni (105), et
(107)
la bague de pressage (131) est déplacée par l’élé-
ment de pressage (114, 115) le long d’un axe de
tube dans la direction de pressage de manière à
presser l’élément d’étanchéité (123) dans l’espace
d’insertion d’élément d’étanchéité (108) jusqu’à ce
que les portions de contact viennent en contact avec

l’emboiture (103).

5. Joint (150) comprenant la bague de pressage (131)
selon la revendication 1, dans lequel un des premier
et second éléments de formation de passage est un
robinet (151) et l’autre des éléments de formation de
passage est un tuyau,
la bague de pressage (131) est opposée à la face
d’extrémité d’ouverture (107) de l’emboiture (103)
de l’extérieur tout en étant ajustée sur le bout uni
(105), et la bague de pressage (131) est déplacée
par l’élément de pressage (114, 115) le long d’un
axe de tube dans la direction de pressage de ma-
nière à presser l’élément d’étanchéité (123) dans
l’espace d’insertion d’élément d’étanchéité (108)
jusqu’à ce que les portions de contact viennent en
contact avec l’emboiture (103).

6. Robinet (151) connecté à un tuyau par le biais du
joint (150) selon la revendication 5, le robinet (151)
incluant un boîtier de robinet (153) et un corps de
robinet qui ouvre et ferme un passage formé dans
le boîtier de robinet (153), le boîtier de robinet (153)
incluant au moins un de l’emboiture (103) et du bout
uni (105).
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