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HOUSING TYPE PIPE COUPLING

TECHNICAL FIELD |
The present invention relates to a housing type pipe coupling
for creating a nonleaking union between ends of a pair of pipes
butting each other.

BACKGROUND ART

A housing type pipe coupling as shown in Fig. 6 is used widely
in industries for creating a nonleaking union between ends. of
adjacent pipes butting each other.

This known housing type pipe coupling comprises a pair of
circular coupling segments 1 and 2 each having a shape substantially
resembling a circular arc and each provided with a circular space 6 for
receiving end parts of pipes 4 and 5 provided, respectively, with
circumferential grooves 3, and fastening walls 8 and 9 formed on the
opposite sides of the circular space 6 and capable of being fitted in the
circumferential grooves 3 of the pipes 4 and 5, a sealing elastic ring 7
to be disposed in the circular spaces 6 to create a nonleaking union
between the ends of the pipes 4 and 5, and fastening means 10 for
fastening together the two circular coupling segments 1 and 2.

* This housing type pipe coupling compresses the elastic sealing
ring 7 placed in the circular spaces 6 of the circular coupling
segments 1 and 2 on the outer circumferences of the end parts of the
two pipes 4 and 5 to create a nonleaking union between the ends of
the pipes 4 and 5, and fixes the circular coupling segments 1 and 2 to
the pipes 4 and 5 by pressing the circular fastening walls 8 and 9
against a bottom of the circumferential grooves 3 formed in the end
parts of the two pipes 4 and 5. -

In this housing type pipe coupling, the circular fastening walls
of the circular coupling segments must be formed in dithensions such
that the inner circumferences of the circular fastening walls can be
pressed against the bottoms of the circumferential grooves formed in
the end parts of the pipes. However, pipes of the same nominal
diameter have different diameters, and the circumferential grooves
are often formed in different depths, so that the pressure exerted by
the circular fastening walls on the bottom surfaces of the
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circumferential grooves is often not constant. Consequently, it is
possible that the circular fastening walls are not fastened firmly to the

- pipes, the end parts of the two pipes cannot be firmly joined together,

the end parts of the two pipes extend, contract or bend, or the elastic
sealing ring is distorted in the circular spaces.

TH N

The present invention has been made in view of the foregoing
problems and it is therefore an object of the present invention to
provide a housing type pipe coupling capable of surely fastening
together ends of adjacent pipes and of preventing an elastic ring
disposed in a space thereof from being distorted even if the depth of
circumferential grooves formed in end parts of the adjacent pipes are
different from a prescribed depth. _

According to one aspect of the present invention, a housing
type pipe coupling comprises: a pair of circular coupling segments
each having a space for receiving end parts of two pipes each provided
with a circumferential groove defined by at least, a side surface nearer
to the end of the pipe and a side surface farther from the end of the
pipe; a sealing elastic ring placed in the space defined by the pair of
circular coupling segments to create a nonleaking union between the
ends of the two pipes; and fastening means for fastening together the
pair of circular coupling segments. In this housing type pipe
coupling, each of the circular coupling segments has pipe fastening
parts respectively on the opposite sides of the space, the pipe
fastening parts have opposite end- sections with respect to a
circumferential direction, and extend radially inward into the
circumferential grooves of the two pipes, respectively, one of the pipe

fastening parts of the circular coupling segment has a protrusion to

be in contact with the side surface of the circumferential groove of one
of the pipes nearer to the end of the same pipe in one of the end |
sections thereof with respect to a circumferential direction, and a
protrusion to be in contact with the side surface of the circumiferential
groove of the same pipe farther from the end of the same pipe in the
other end section thereof with respect to the circumferential direction,
and the other pipe fastening part of the same circular coupling
segment has a protrusion to be in contact with the side surface of the
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‘circumferential groove of the other pipe farther from the end of the

same pipe in one of the end sections thereof with respect to the
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential groove of the same pipe nearer to
the end of the same pipe in the other end section thereof with respect
to the circumferential direction. The protrusions formed in the pipe
fastening parts are pressed against the side surfaces of the
circumferential grooves of the pipes to fasten surely together the end
parts of the pipes to prevent the end parts of the pipes from extending,
contracting or bending, and to prevent the €lastic sealing ring from
being distorted in the space.

According to another aspect of the present invention, a
housing type pipe coupling comprises: a pair of circular coupling
segments each having a space for receiving end parts of two pipes
each provided with a circumferential rib having a side surface nearer
to the end of the pipe and a side surface farther from the end of the
pipe; a sealing elastic ring placed in the space defined by the pair of
circular coupling segments to create a nonleaking union between the
ends of the two pipes; and fastening means for fastening together the
pair of circular coupling segments. In this housing type pipe
coupling, each of the circular coupling segments has pipe setting
parts respectively on the opposite sides of the space, the pipe setting
parts have recesses for receiving the circumferential ribs of the pipes,
the recess has a pair of side surfaces having, opposite end sections
with respect to.a circumferential direction, the recess of one of the
pipe setting parts of the circular coupling segment has a protrusion to
be in contact with the side surface of the circumferential rib of one of
the pipes farther from the end of the same pipe in one of end sections
thereof with respect to the circumferential direction, and a protrusion
to be in contact with the side surface of the circumferential rib of the
same pipe nearer to the end of the same pipe in the other end section
thereof with respect to the circumferential direction, and the recess of
the other pipe setting part of the same circular coupling segment has
a protrusion to be in contact with the side surface of the
circumferential rib of the other pipe nearer to the end of the same pipe
in one of the end sections thereof with respect to the circumferential
direction, and a protrusion to be in contact with the side surface of the
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circumferential rib of the same pipe farther from the end of the same
pipe in the other end section thereof with respect to the

~ circumferential direction. The protrusions formed in the pipe setting

parts are pressed against the side surfaces of the circumferential ribs

.of the pipes to fasten surely together the end parts of the pipes to

prevent the end parts of the pipes from extending, contracting or
bending, and to prevent the elastic sealing ring from being distorted in
the space.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. -1 is a perspective view of a circular coupling segments
included in a housing type pipe coupling in a first embodiment
according to the present invention;

Fig. 2is a fragmcntary development of the circular coupling
segment of Fig. 1;

Fig. 3(a) is a fragmentary side view of the housing type pipe
coupling of the present invention in a state before the housmg type
pipe coupling is fastened to pipes;

Fig. 3(b) is a schematic sectional view of the housing type pipe
coupling of the present invention in a state before the housing type
pipe coupling is fastened to pipes; o

Fig. 4(a) is a fragmentary side view of the housing type pipe
coupling of the present invention in a state after the housmg type pipe
coupling has been fastened to pipes;

Fig. 4(b) is a schematic sectional view of the housing type pipe
coupling of the present invention in a state after the housing type pipe
coupling has been fastened to pipes;

Fig. 5 is a sectional view of a housing type pipe coupling in a
second embodiment according to the present invention;

Fig. 6 is an exploded perspective view of a conventional
housing type pipe coupling;

Fig. 7 is a front view of the housing type pipe couphng mn a

socket-and-spigot by a pair of segments of Fig. 1;

Fig. 8 is a side view of the housing type pipe coupling of Fig. 7;

Fig. 9 is a perspective view of a circular coupling segments
included in a housing type pipe coupling in a third embodiment
according to the present invention;
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Fig. 10 is a fragmentary development of the circular coupling
segment of Fig. 9;

Fig. 11 is a fragmentary side view of the housing type pipe
coupling of the third embodiment in a state that the housing type pipe
coupling is being fastened to pipes; and

Fig. 12 is a fragmentary side view of the housmg type p1pe
coupling of the third embodiment in a state after the housing type
pipe coupling has been fastened to pipes.

[Figures] |

Fig. 13is a cross-sectional view of the pipe supported at the
four points which are the ends of the protrusions.

Fig. 14 is a perspective view of a circular coupling segments
included in a housing type pipe coup]mg in a fourth embodiment
according to the present invention.

Fig. 15 is another perspective view of the circular coupling
segment of Fig. 14.

Fig. 16 is a fragmentary development of the circular couphng
segment of Fig. 14. :

Fig 17 is a schematic side view of the two pipes and the
mrcular coupling segment of Fig. 14.

Fig. 18 is a schematic side view of a pair of segments of Fig. 14
on the way of the socket-and-spigot joint.

Fig. 19 is a schematic side view of the palr of segments of Fig.
14 in the socket—and—splgot joint.

BEST MODE FOR CARRYING QUT THE INVENTION

Preferred embodiments of the present invention will be
described hereinafter with reference to the accompanying drawings.

A housing type pipe coupling of the present invention has a
pair of circular coupling segments 20 and 20a of the same shape
substantially resembling a circular arc, and hence the single circular
coupling segment 20 shown in Fig. 1 will be described.

The circular coupling segment 20 has joining parts 21 and 22
at the opposite end surfaces thereof with respect to a circumferential
direction to be joined to the corresponding joining parts of the circular

~ coupling segment 20a (Fig. 3(a)) in a socket-and-spigot joint. When

joining together the circular coupling segments 20 and 20a, the




10

15

20

. 25

30

35

6

joining parts 21 and 22 of the circular coupling segment 20 and the
joining parts 22 and 21 of the circular coupling segment 20a are
joined together, respectively, in a spigot-and-socket joint and the
circular coupling segments 20 and 20a are fastened together with
ordinary fastening members 10, such as bolts and nuts.

As shown in Figs. 1, 7 and 8, the socket-and-spigot joint is
constituted by a convex joining part 21lm formed on one

- circumferential end surface of the circular coupling segment 20 in one

half area thereof with respect to a width of the segment, a concave
joining part 21f formed on the same end surface of thé circular
coupling segment 20 in the other half area thereof, a convex joining
part 22m formed on the corresponding circumferential end surface of
the circular coupling segment 20a in the other half area thereof and a
concave joining part 22f formed on the same end surface of the
circular coupling segment 20a in the one half area thereof, and by a
convex joining part 22m formed on the other circumferential end
surface of the circular coupling segment 20 in the other (which can be
the one) half area thereof with respect to the width of the segment, a

 concave joining part 22f formed on the same end surface of the

circular coupling segment 20 in the one (the other) half area thereof, a
convex joining part 21m formed on the corresponding circumferential
end surface of the circular coupling segment 20a in the one (the other)
half area thereof and a concave joining part 21f formed on the same
end surface of the circular coupling segment 20a in the other (the one)
half area thereof. The convex joining parts 21m, 22m and the
concave joining parts 21f, 22f have essentially the same width, which
is substantially half of the width of the segment. The socket-and-
spigot joint is assembled by respectively engaging the convex joining
parts 21m, 22m and the concave joining parts 21f, 22f of the circular
coupling segment 20 with the concave joining part 22f, 21f and the
convex joining parts 22m, 21m of the circular coupling segment 20a.
As shown in Figs. 1 and 2, the circular coupling segment 20
has a space 23 for receiving end parts of pipes 4 and 5 each provided
with a circumferential groove 3, and a sealing elastic ring 7 for
surrounding the end parts of the pipes 4 and 5. A pipe fastening part
24 protrudes radially inward from one of side walls defining the space
23. As shown in Fig. 3(b), the pipe fastening part 24 is fitted in the
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circumferential groove 3 of the pipe 4 to fix the end part of the pipe 4
to the circular coupling segment 20. A pipe fastening part 25
protrudes radially inward from the other side wall defining the space
23. As shown in Fig. 3(b), the pipe fastening part 25 is fitted in the
circumferential groove 3 of the other pipe 5 to fix the end part of the
pipe S to the circular coupling segment 20. .

As shown in Fig. 1, the pipe fastening part 24 has an end
surface of a fixed radius of curvature extending from one end section
with respect to a circumferential direction end section with respect to
a circumferential direction (an upper end in Fig. 2) to the other end
section (a lower end in Fig. 2). - As shown in Figs. 1 to 3(b), the pipe
fastening part 24 is provided on the inner surface of one end section
thereof with a circular protrusion 26 to be in contact with a side
surface 3a of the circumferential groove 3 formed in the end part of
the pipe 4 and nearer to the end of the pipe 4, and on the outer
surface of the other end section thereof with a circular protrusion 27
to be in contact with a side surface 3b of the circumferential groove 3 |
formed in the end part of the pipe 4 and farther from the end of the

- pipe 4. As shown in Fig. 1, the circular protrusions 26 and 27 may

extend continuously or discontinuously to a position at an angular
distance of 45° from a joining surface 30. Experiments proved that it
is desirable that the circular protrusions 26 and 27 are pressed
against the side surfaces of the circumferential groove at a position at
an angular distance of about 45° from the joining surface 30.

In the circular coupling segment 20 shown in Fig. 1, the
circular protrusions extend continuously to a position at an angular
distance of about 45° from the joining surface 30.

The pipe fastening part may extend in a uniform slope, from an
extremity at the angular distance of about 45° of the protrusion
extending continuously from one end of the same pipe fastening part
with respect to the circumferential direction to the position at the
angular distance of about 45°, to the other end of the same pipe
fastening part with respect to the circumferential direction.

The protrusion formed on the pipe fastening part may be

formed by a projection element provided at an angular distance of

about 45° from one or the other end of the same pipe fastening part
with respect to the circumferential direction.
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The pipe fastening part 25, similarly to the pipe fastening part
24, has an end surface of a fixed radius of curvature extending from
one end section with respect to a circumferential direction (an upper
end in Fig. 2) to the other end section (a lower end in Fig. 2). As
shown in Figs. 1 to 3(b), the pipe fastening part 25 is provided on the
outer surface of one end section thereof with a circular protrusion 28

- to be in contact with a side surface 3b of the circumferential groove 3.

formed in the end part of the other pipe 5 and farther from the end of
the pipe 5, and on the inner surface of the other end section thereof
with a circular protrusion 29 to be in contact with a side surface 3a of
the circumferential groove 3 formed in the end part of the pipe 5 and
nearer to the end of the pipe 4. The circular protrusions 28 and 29,
similarly to the circular protrusions 26 and 27, extend to a position at

an angular distance of 45° from the joining surface 30. Although it is

preferable that the circular protrusions 28 and 29 extend

continuously to the position at an angular distance of about 45° from
the joining surface 30, the same may extend discontinuously.
Experiments proved that it is desirable that the circular protrusions
28 and 29 are pressed against the side surfaces of the circumferential
groove at a posmon at an angular distance of about 45° from the
joining surface 30.

In the circular coupling segment 20 shown in Fig. 1, the
circular protrusions extend continuously to a position at an angular
distance of about 45° from the joining surface 30.

The pipe fastening part may extend in a uniform slope, from an
extremity at the angular distance of about 45° of the protrusion
extending continuously from one end of the same pipe fastening part
with respect to the circumferential direction to the position at the
angular distance of about 45°, to the other end of the same pipe
fastening part with respect to the circumferential direction.

The protrusion formed on the pipe fastening part may be
formed by a projection element provided at an angular distance of
about 45° from one or the other end of the same pipe fastening part
with respect to the circumferential direction. |

When assembling the housing type pipe coupling, the circular
coupling segments 20 and 20a are disposed so that the joining parts

21 and 22 of the circular coupling segment 20 are opposite to the
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joining parts 22a and 21la of the circular coupling segment 20a,
respectively, and then the joining parts 21 and 22 of the circular
coupling segment 20 are mated with the joining parts 22a and 21a of
the circular coupling segment 20a, respectively.

A procedure for assembling the housing type pipe coﬁ.p]jng will
be explained hereinafter.

A liquid-tight pipe assembly is formed by inserting the end
parts of the pipes 4 and 5 through the opposite ends of the sealing
elastic ring 7 in the sealing elastic ring 7 so that the respective ends of
the pipes 4 and 5 butt each other in the sealing elastic ring 7.

The pipe assembly is set in the circular coupling segment 20
with the sealing elastic ring 7 disposed in the space 23. In Fig. 3(a),
the elastic ring is omitted to facilitate understanding.

The circular cbupling segment 20a is disposed so that the
joining parts 21a and 22a thereof are opposite to the joining parts 22
and 21 of the circular coupling segment 20, respectively, as shown in
Fig. 3(a), and then the circular coupling segments 20 and 20a are
pressed against each other so that the joining parts 21a and 22a are
mated with the joining parts 22 and 21, respectively.

In a state where the circular coupling segments 20 and 20a are
not yet joined together, a section of the pipe fastening part 24 of the
circular coupling segment 20 on the side of the circular protrusion 26
is in contact with the bottom surface 3c of the circumferential groove
3 of the pipe 4, a section of the pipe fastening part 24 of the circular
coupling segment 20 on the side of the circular protrusion 27 is
spaced from the bottom surface 3c of the circumferential groove 3 of
the pipe 4, a section of the pipe fastening part 25 of the circular
coupling segment 20 on the side of the circular protrusion 29 is in
contact with the bottom surface 3c of the circumferential groove 3 of
the pipe 4, a section of the pipe fastening part 25 of the circular
coupling segment 20 on the side of the circular protrusion 28 is
spaced from the bottom surface 3c of the circumferential groove 3 of
the pipe 4, and the circular protrusions 26 and 27 of the pipe
fastening part 24, and the circular protrusions 28 and 29 of the pipe
fastening part 25 are spaced from the side surfaces 3a, 3b of the
circumferential grooves 3 of the pipe 4 as shown in Fig. 3(b).
Although the circular coupling segment 20a is not shown in Fig. 3(b),
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the pipe fastening parts of the circular coupling segment 20a are
disposed opposite to those of the circular coupling segment 20,
respectively.

Subsequently, the circular coupling segments 20 and 20a are
fastened together with the ordinary fastening parts 10, such as bolts
and nuts. Consequently, the joining parts 21 and 22 of the circular
coupling segment 20 are mated with the joining parts 22a and 21a of
the circular coupling segment 20a as shown in Fig. 4(a). '

When the circular coupling segments 20 and 20a are fastened
together in a state shown in Fig. 4(a), the circular coupling segment
20 turns in the direction of the arrows shown in Fig. 4(b), and the
circular coupling segment 20a, not shown in Fig. 4(b), turns in the
opposite direction of the arrows shown in Fig. 4(b).

When the circular coupling segments 20 and 20a are fastened
together as shown in Fig. 4(a), the circular protrusion 26 of the pipe
fastening part 24 of the circular coupling segment 20 is pressed
against the side surface 3a of the circumferential groove 3 of the pipe
4 nearer to the end of the same pipe 4 to press the pipe 4 in the
direction of the arrows shown in Fig. 4(b), i.e., in the direction toward
the end of the pipe 4, and the circular protrusion 27 of the pipe
fastening part 24 is pressed against the side surface 3b of the
circumferential groove 3 of the pipe 4 farther from the end of the same
pipe 4 to press the pipe 4 in the direction of the arrows shown in Fig.
4(b), i.e., in the direction away from the end of the pipe 4. At the
same time, the circular protrusion 28 of the pipe fastening part 25 is
pressed against the side surface 3b of the circumferential groove 3 of
the pipe 5 farther from the end of the same pipe 5 to press the pipe 5
in the direction of the arrows, i.e., in the direction away from the end
of the pipe 5, and the circular protrusion 29 of the pipe fastening part
25 is pressed against the side surface 3a of the circumferential groove
3 of the pipe 5 nearer to the end of the same pipe 5 to press the pipe 5
in the direction of the arrows, i.e., in the direction away from the end
of the pipe 5. |

- The circular coupling segment 20a moves oppositely to the
circular coupling segment 20, and hence the actions of circular
protrusions of pipe fastening parts of the circular coupling segment
20a are reverse to those of the corresponding circular protrusions of



10

15

20

25

30

35

11

the pipe fastening parts of the circular coupling segment 20,
respectively. '

In Fig. 13, the four points a, b, ¢, d mean the ends of the
protrusions respectively in view of the section of each pipe.

As shown in Fig. 13, the pipe is supported at the four points a,
b, ¢, d which are respectively positioned at each position at an angular
distance of 45° from the joining surface (line) 30 and are equally
distributed with respect to the circumferential direction. For
example, when the pipe is pressed downward at the points a and c,
the pipe is also pressed upward at the points b and d. That is, the
pipe is ensured to be well-balanced with respect to the X-X line having
joining surface (line) 30 through the center of the pipe and also the
Y-Y line crossing the X-X line at right angle. Therefore the pipe
remains securely held even when the pipe is subjected to any bending
moment MX or MY.

Since the pipe fastening parts of the housing type pipe
coupling, are pressed against the bottom surfaces and the side
surfaces of the circumferential grooves formed in the end parts of the
pipes, respectively, the ends of the pair of pipes 4 and 5 can be surely
fastened together, Consequently, the end parts of the pair of pipes 4
and S are prevented from extending, contracting or bending in the
housing type pipe coupling, and the sealing elastic ring 7 is prevented
from being distorted in the space 23.

Although the housing type pipe coupling in this embodiment
presses the pipe fastening parts against the bottom surfaces 3c and
the side surfaces 3a and 3b of the circumferential grooves 3 formed in
the end parts of the pipes 4 and 5, the pipe fastening parts may be
pressed agaist the outer circumferences 4¢ and 5c of the pipes, and
the side surfaces 3a and 3b of the circumferential grooves 3. If the
pipe fastening parts are pressed against the outer circumferences 4c
and 5c, and the side surfaces 3a and 3b of the circumferential grooves
3, the space between the pipes 4 and 5 and the bottom surface of the
space 23 is always the same regardless of the depth of the
circumferential grooves 3 of the pipes 4 and 5.

Fig. 5 shows a housing type pipe coupling in a second
embodiment according to the present invention. This housing type
pipe coupling is designed to couple two pipes 4a and 5a each provided
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with a circumferential rib 40 welded thereto. _

Each of circular coupling segments 100 has a space 23a, and
pipe setting parts 101 and 102 formed, respectively, on the opposite'
sides of the space 23a so as to be pressed against the outer
circumferences of the pipes 4a and 5a. A recess 103 is formed at the
pipe setting part 101 to receive the circumferential rib 40, and a
recess 104 is formed at the pipe setting part 102 to receive the
circumferential rib 40. ' .

The recess 103 is defined by a pair of side surfaces 105 and
106. A circular protrusion 107 to be brought into contact with a side
surface 40b of the circumferential rib 40 of the pipe 4a farther from
the end of the pipe 4a is formed in a section of the side surface 105 on
the side of one end section with respect to a circumferential direction,
and a circular protrusion 108 to be brought into contact with a side
surface 40a of the circumferential rib 40 of the pipe 4a nearer to the
end of the pipe 4a is formed in a section of the side surface 106 on the
side of the other end section with respect to the circumferential
direction. -

The recess 104 is defined by a pair of side surfaces 109 and
110. A circular protrusion 111 to be brought into contact with a side
surface 40a of the circumferential rib 40 of the pipe 5a nearer to the
end of the pipe 5a is formed in a section of the side surface 109 on the
side of one end section with respect to the circumferential direction,
and a circular protrusion 112 to be brought into contact with a side
surface 40b of the circumferential rib 40 of the pipe Sa farther from
the end of the pipe Sa is formed in a section of the side surface 110 on
the side of the other end section with respect to the circumferential

When the circular coupling segments 100 are joined together
in a spigot-and-socket joint, the circular protrusion 107 formed on the
side surface 105 of the recess 103 formed in the pipe setting part 101
is pressed against the side surface 40b of the circumferential rib 40 of
the pipe 4a farther from the end of the pipe 4a to press the pipe 4a int
the direction of the arrows, i.e., in the direction toward the end of the
pipe 4a, and the circumferential protrusion 108 formed on the side
surface 106 is pressed against the side surface 40a of the
circumferential rib 40 of the pipe 4a nearer to the end of the pipe 4a to
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press the pipe 4a in the direction of the arrows, i.e., in the direction
away from the end of the pipe 4a. At the same time, the circular
protrusion 111 formed on the side surface 109 of the recess 104
formed in the pipe setting part 102 is pressed against the side surface
40a of the circumferential rib 40 of the pipe 5a nearer to the end of the
pipe Sa to press the pipe 5a in the direction of the arrows, i.e., in the
direction away from the end of the pipe 5a, and the circular protrusion
112 formed on the side surface 110 is pressed against the side surface
40D of the circumferential rib 40 of the pipe Sa farther from the end of
the pipe 5a to press the pipe Sa in the direction of the arrows, i.e., in
the direction toward the end of the pipe 4a.

Fig. 9 shows a circular coupling segment of the housing type
pipe coupling according to a third embodiment of the present
invention. A circular coupling segment 120a mated with the circular

‘coupling segment 120 has the same structure, hence the single

circular coupling segment 120 will be described.

The circular coupling segment 120 has a convex joining part
121 formed on one of circumferential end surfaces for socket-and-
spigot joint, and a concave joining part 122 formed on the other
circumferential end surface for the socket-and-spigot joint.

As shown in Fig. 9, the circular coupling segment 120 has a
space 123 for receiving end parts of pipes 4 and 5 each provided with
a circumferential groove 3, and a sealing elastic ring 7 for surrounding
the end parts of the pipes 4 and 5. A pipe fastening part 124
protrudes radially inward from one of side walls defining the space
123. A pipe fastening part 125 protrudes radially inward from the
other side wall defining the space 123.

As shown in Figs. 9 and 10, the pipe fastening part 124 is
provided on the inner surface of one end section thereof with a
circular protrusion 126 to be in contact with a side surface 3a of the
circumferential groove 3 formed in the end part of the pipe 4 and
nearer to the end of the pipe 4, and on the outer surface of the other
end section thereof with a circular protrusion 127 to be in contact
with a side surface 3b of the circumferential groove 3 formed in the
end part of the pipe 4 and farther from the end of the pipe 4. As
shown in Fig. 9, the protrusions 126 and 127 may extend
continuously or discontinuously to a position at an angular distance
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of 45° from a joining surface 130. Experiments proved that it is
desirable that the circular protrusions 126 and 127 are pressed
against the side surfaces of the circumferential groove at a position at
an angular distance of about 45° from the joining surface 130.

~ As shown in Figs. 9 and 10, the pipe fastening part 125 is
provided on the outer surface of one end section thereof with a
circular protrusion 128 to be in contact with a side surface 3b of the
circumferential groove 3 formed in the end part of the other pipe 5 and
farther from the end of the pipe 5, and on the inner surface of the
other end section thereof with a circular protrusion 129 to be in
contact with a side surface 3a of the circumferential groove 3 formed
in the end part of the pipe 5 and nearer to the end of the pipe 4.
Although the circular protrusions 128 and 129 extend continuously
to the position at an angular distance of about 45° from the joining
surface 130 in Fig. 9, the same may extend discontinuously.
Experiments proved that it is desirable that the circular protrusions
128 and 129 are pressed against the side surfaces of the
circumferential groove at a position at an angular distance of about
45° from the joining surface 130. |

A procedure for assembling the above housing type pipe
coupling will be explained hereinafter.

A liquid-tight pipe assembly is formed by inserting the end
parts of the pipes 4 and 5 through the opposite ends of the sealing
elastic ring 7 in the sealing elastic ring 7 so that the respective ends of
the pipes 4 and 5 butt each other in the sealing elastic ring 7.

The pipe assembly is set in the circular coupling segment 120
with the sealing elastic ring 7 disposed in the space 123.

The circular coupling segment 120a is disposed so that the
convex joining part 121a and the concave joining part thereof are
opposite to the concave joining part 122 and the convex joining part
121 of the circular coupling segment 120, respectively, as shown in
Fig. 11, and then the circular coupling segments 120 and 120a are
pressed against each other so that the convex joining part 121a and
the concave joining part 122a are mated with the concave joining part
122 and the convex joi’m'ng part 121, respectively.

In a state where the circular coupling segments 120 and 120a
are not yet joined together, a section of the pipe fastening part 124 of
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the circular coupling segment 120 on the side of the circular
protrusion 126 is in contact with the bottom surface 3c of the
circumferential groove 3 of the pipe 4, a section of the pipe fastening
part 124 of the circular coupling segment 120 on the side of the
circular protrusion 127 is spaced from the bottom surface 3c of the
circumferential groove 3 of the pipe 4, a section of the pipe fastening
part 125 of the circular coupling segment 120 on the side of the
circular protrusion 129 is in contact with the bottom surface 3c of the
circumferential groove 3 of the pipe 4, a section of the pipe fastening
part 125 of the circular coupling segment 120 on the side of the
circular protrusion 128 is spaced from the bottom surface 3c of the
circumferential groove 3 of the pipe 4, and the circular protrusions
126 and 127 of the pipe fastening part 124, and the circular
protrusions 128 and 129 of the pipe fastening part 125 are spaced
from the side surfaces 3a, 3b of the circumferential grooves 3 of the
pipe 4. The pipe fastening parts 124a and 125a of the circular
coupling segment 120a are disposed opposite to the pipe fastening
parts 124 and 125 of the circular coupling segment 120, respectively.
As shown in Fig. 12, the circular coupling segment 120 and
the circular coupling segment 120a are coupled in a socket-and-

' spigot joint by engaging the convex joining part 121 and the concave

joining part 122 of the former with the concave joining part 122a and
the convex joining part 121a of the latter, and are integrated by usual
means, such as bolt-nut or the like. '

In coupling the circular coupling segment 120 and the circular
coupling segment 120a into the socket-and-spigot joint, by the use of
bolt-nut mounting means 10, as shown in Fig. 11, the circular
coupling segment 120 and the circular coupling segment 120a are
turned respectively in the directions of the arrows A and A'.

When the socket-and-spigot joint of the circular coupling
segments 120 and 120a is accomplished, as shown in Fig. 12, the
convex joining part 121 of the circular coupling segment 120 and the
concave joining part 122a of the circular coupling segment 120a are
engaged with each other, and the concave joining part 122 of the
circular coupling segment 120 and the convex joining part 121a of the
circular coupling segment 120a are engaged with each other, so that
the convex joining part 121 and the concave joining part 122a, and
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the convex joining part 121a and the concave joining part 122
respectively contact with each other at the point P, and even if there is
an external force F or —F which may displace the pipes, the circular
coupling segments 120 and 120a are not transversely displaced from
each other with a force opposing the external force F or —F generated,
which increases a fixing force for the pipes 4, 5.

Figs. 14 and 15 show a circular coupling segment of the
housing type pipe coupling 220 according to a fourth embodiment of
the present invention. A circular coupling segment 220a mated with
the circular coupling segment 220 has the same structure, hence the
single circular coupling segment 220 will be described.

. The circular coupling segment 220 is similar to the circular
coupling segment 20 shown in Fig. 1 except for the design of the
fastening parts.

As shown in Figs. 14 to 16, the circular coupling segment 220

‘has a space 223 for receiving end parts of pipes 4 and 5 each provided

with a circumferential groove 3, and a sealing elastic ring 7 for
surrounding the end parts of the pipes 4 and 5. A pipe fastening part
224 protrudes radially inward from one of side walls defining the
space 223. The pipe fastening part 224 has a fastening section 224A
protruding radially more inward, which essentially extends to a
position at an angular distance of 45° from a joining surface 230A.
The pipe fastening part 224 has also a fastening section 224B
protruding radially more inward, which essentially extends to a
position at an angular distance of 45° from a joining surface 230B.
The fastening sections 224A and 224B of the pipe fastening part 224
are fitted in the circumferential groove 3 of the pipe 4 to fix the end
part of the pipe 4 to the circular coupling segment 220. A pipe
fastening part 225 protrudes radially inward from the other side wall
defining the space 223. The pipe fastening part 225 has a fastening
section 225A protruding radially more inward, which essentially
extends to a position at an angular distance of 45° from a joining
surface 230A. The pipe fastening part 225 has also a fastening
section 225B protruding radially more inward, which essentially
extends to a position at an angular distance of 45° from a joining
surface 230B. The fastening sections 225A and 225B of the pipe
fastening part 225 are fitted in the circumferential groove 3 of the
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other pipe 5 to fix the end part of the pipe 5 to the circular coupling
segment 220. ' _
The pipe fastening part 224 is provided on the inner surface of

the fastening section 224A thereof with a circular protrusion 226 to be

in contact with a side surface 3a of the circumferential groove 3
formed in the end part of the pipe 5 and nearer to the end of the pipe 5.
The protrusion 226 is formed integratedly with the fastening section
224A. The pipe fastening part 224 is also. provided on the outer
surface of the fastening section 224B thereof with a circular
protrusion 227 to be in contact with a side surface 3b of the
circumferential groove 3 formed in the end part of the pipe 5 and
farther from the end of the pipe 5. The protrusion 227 is formed
integratedly with the fastening section 224B. The pipe fastening part
225 is provided on the outer surface of the fastening section 225A
thereof with a circular protrusion 228 to be in contact with a side
surface 3b of the circumferential groove 3 formed in the end part of
the pipe 4 and farther from the end of the pipe 4. The protrusion 228
is formed integratedly with the fastening section 225A. The pipe
fastening part 225 is also provided on the inner surface of the
fastening section 225B thereof with a circular protrusion 229 to be in
contact with a side surface 3a of the circumferential groove 3 formed
in the end part of the pipe 4 and nearer to the end of the pipe 4. The
protrusion 229 is formed integratedly with the fastening section
225B. -

As shown in Fig. 14, in a joining part 221, a convex joining part
221m has a round corner 241 on the side of a concave joining part
221f. 'This serves for a smooth engaging of the convex jointing part
221m and the convex jointing part 222m (see Figs. 14, 18 and 19).
As a result, the circular coupling segment 220 and the circular
coupling segment 220a can be smoothly jointed.

As shown in Fig. 17, the width W of the circular coupling
segment 220 is narrower than the distance L between the side surface
3b of the circumferential groove 3 of the pipe 4 and the side surface 3b
of the circumferential groove 3 of the pipe 5 when the pipes 4 and 5
butt against each other. Because of this, the circular coupling
segments 220 and 220a can be easily fitted on the pipes 4 and 5
without moving the pipes 4 and 5, especially if the pipes 4 and 5 are
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vertically arranged.

A procedure for assembling the housing type pipe coupling
with the vertically arranged pipes 4 and 5 will be explained hereinafter.
The pipe 4 is vertically arranged. The substantial lower half of an
elastic ring is fitted on the upper end of the pipe 4. Then the pipe S is
vertically inserted into the substantial upper half of the elastic ring.
The respective ends of the pipes 4 and 5 butt each other in the sealing
elastic ring.

-When the pipes 4 and S butt each other, the distance between
the side surface 3b of the circumferential groove 3 of the pipe 4 and
the side surface 3b of the circumferential groove 3 of the pipe Sis L as
shown in Fig. 17, which is greater than the width W of the circular
coupling segment 220.

The pipe assembly is set in the circular coupling segment 220
with the sealing elastic ring disposed in the space 223. The circular
coupling segment 220a is disposed so that the joining parts 221a and
222a thereof are opposite to the joining parts 222 and 221 of the
circular coupling segment 220, respectively. And then the circular
coupling segments 220 and 220a are presséd against each other so
that the joining parts 221a and 222a.are mated with the joining parts
222 and 221, respectively.

As shown in Fig. 18, in a state where the circular coupling
segments 220 and 220a are not yet joined together, the circular
coupling segments 220 and 220a are located with some space or with

- some inclination between the side surface 3b of the groove 3 of the

pipe 4 and the side surface 3b of the groove 3 of the pipe 5 and the
convex joining parts 22 1m and 222m of the circular coupling segment -
220 are respectively in light contact with convex joining parts 222m
and 221m of the mated circular coupling segment 220a.
Subsequently, the circular coupling segments 220 and 220a are
fastened together toward the direction of the arrows in Fig. 18 with the
ordinary fastening parts 10, such as bolts and nuts. Then the
circular coupling segments 220 and 220a slide gradually so that the

convex joining parts 221m and 222m and the concave joining parts

221f and 222f of the circular coupling segment 220 are respectively
mated with the concave joining parts 222f and 221f and the convex
joining parts 222m and 221m of the circular coupling segment 220a
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as shown in Fig. 19.

As shown in Fig. 18, while fastened with the fastening means

10, the circular coupling segment 220 turns in the direction of the
arrow A and the circular coupling segment 220a turns in the direction -
of the arrow B. The circular protrusion 227 on the outer surface of
the fastening part 224 and the circular protrusion 228 (228a) on the
outer surface of the fastening part 225 (225a), which are respectively
provided at the portions near the convex joining parts 222m and
221m, also turn in the respective fastening directions and respectively
exert the forces in the directions of the arrows shown in Fig. 19 on the
side surfaces 3b, 3b of the grooves 3, 3 of the pipes 4 and 5. The
forces gradually separate the two pipes 4 and S slightly.
: When the circular coupling segments 220 and 220a are
fastened together as shown in Fig. 19, the inner side edge of the
concave joining part 221m and the inner side edge of the concave
joining part 222m of the circular coupling segment 220 contact under
the pressure respectively with the inner side edge of the concave
joining part 222m and the inner side edge of the concave joining part
221m of the circular coupling segment 220a. The distance between
the side surface 3b of the circumferential g;foove 3 of the pipe 4 and
the side surface 3b of the circumferential groove 3 of the pipe 5
increases to L’ from L. Furthermore, the circular protrusion 226 on
the inner surface of the fastening part 224 and the circular protrusion
229 on the inner surface of the fastening paﬁ 225 contact under the
pressure respectively with the side surfaces 3a, 3a of the
circumferential grooves 3, 3 of the pipes 4, 5. As a result, if there is
an external force which may displace the pipes, the circular coupling
segments 220 and 220a are not transversely displaced from each
other with a force opposing the external force generated, which
increases a fixing force for the pipes 4, 5.

Asis apparent from the foregoing description, according to the
present invention, the circular protrusions formed on the pipe
fastening parts or the pipe setting parts are pressed against the side
surfaces of the circumferential grooves of the pipes or the side
surfaces of the circumferential ribs of the pipes to fasten surely
together the pipes. The housing type pipe coupling is capable of
preventing the end parts of the pipes from extending, contracting or
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. bending in the housing type pipe coupling, of preventing the pipes
from moving relative to each other and of preventing the seahng
elastic ring from being distorted in the space.
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CLAIMS
1. A housing type pipe coupling comprising:

a pair of circular coupling segments each havmg a space for
receiving end parts of two pipes each provided with a circumferential
groove defined by at least a side surface nearer to the end of the pipe
and a side surface farther from the end of the pipe;

a sealing elastic ring placed in the space defined by the pair of
circular coupling segments to create a nonleaking union between the
ends of the two pipes; and ' '

fastening means for fastening together the pair of circular
coupling segments;

wherein each of the circular coupling segments has pipe
fastening parts respectively on the opposite sides of the space,

the pipe fastening parts have opposite end sections with
respect to a circumferential direction, and extend radially inward into
the circumferential grooves of the two pipes, respectively,

| one of the pipe fastening parts of the circular coupling segment
has a protrusion to be in contact with the side surface of the
circumferential groove of one of the pipes nearer to the end of the
same pipe in one of the end sections thereof with respect to a
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential groove of the same pipe farther
from the end of the same pipe in the other end section thereof with
respect to the circumferential direction, and

the other pipe fastening part of the same circular coupling
segment has a protrusion to be in contact with the side surface of the
circumferential groove of the other pipe farther from the end of the
same pipe in one of the end sections thereof with respect to the
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential groove of the same pipe nearer to
the end of the same pipe in the other end section thereof with respect
to the circumferential direction.

2. The housing type pipe coupling accbrding to claim 1, wherein
~ the protrusion formed on the pipe fastening part has a circular shape
conforming to a shape of the circumferential groove of the pipe.
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3. The housing type pipe coupling according to claim 2, wherein
the protrusion formed on the pipe fastening part extends
continuously from one or the other end of the same pipe fastening
part with respect to the circumferential direction to a position at an
angular distance of about 45° from one or the other end of the same
pipe fastening part. |

4, The housing type pipe coupling according to claim 3, wherein
the pipe fastening part extends in a uniform slope, from an extremity
at the angular distance of about 45° of the protrusion extending
continuously from one or the other end of the same pipe fastening
part with respect to the circumferential direction to the position at the
angular distance of about 45°, to the latter or the former end of the
same pipe fastening part with respect to the circumferential direction.

5. The housing type pipe coupling according to claim 1, wherein
the protrusion formed on the pipe fastening part is formed by a
projection elements provided at an angular distance of about 45° from
one or the other end of the same pipe fastening part with respect to
the circumferential direction.

6. The housing type pipe coupling according to claim 1, wherein
the pair of circular coupling segments are joined together in a
socket-and-spigot joint.

7. | The housing type pipe coupling according to claim 1, wherein
the pipe fastening part comes into contact with a bottom surface of
the circumferential groove of the pipe.

8. The housing type pipe coupling accordi'ng to claim 1, wherein
the pipe fastening part comes into contact with an outer
circumference of the pipe.

9. A housing type pipe coupling comprising:

a pair of circular coupling segments each having a space for
receiving end parts of two pipes each provided with a circumferential
rib having a side surface nearer to the end of the pipe and a side
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surface farther from the end of the pipe;

a sealing elastic ring placed in the space defined by the pair of
circular coupling segments to create a nonleaking union between the
ends of the two pipes; and '

fastening means for fastening together the pair of circular
coupling segments;

wherein each of the circular coupling segments has pipe
setting parts respectively on the opposite sides of the space,

the pipe setting parts have recesses for receiving the
circumferential ribs of the pipes,

the recess has a pair of side surfaces having opposite end
sections with respect to a circumferential direction,

the recess of one of the pipe setting parts of the circular
coupling segment has a protrusion to be in contact with the side
surface of the circumferential rib of one of the pipes farther from the
end of the same pipe in one of end sections thereof with respect to a
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential rib of the same pipe néarer to the
end of the same pipe in the other end section thereof with respect to
the circumferential direction, and . '

the recess of the other pipe setting part of the same circular
coupling segment has a protrusion to be in contact with the side
surface of the circumferential rib of the other pipe nearer to the end of
the same pipe in one of the end sections thereof with respect to the
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential rib of the same pipe farther from
the end of the same pipe in the other end section thereof with respect
to the circumferential direction.

10.  The housing type pipe coupling according to claim 9, wherein.
the protrusion formed in the recess has a circular shape conforming
to a shape of the circumferential rib of the pipe.

11.  The housing type pipe coupling according to claim 10, wherein
the protrusion formed in the recess extends continuously from one or
the other end of the same pipe setting part with respect to the
circumferential direction to a position at an angular distance of about
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45° from one or the other end of the same pipe setting parts.

12.  The housing type pipe coupling according to claim 11, wherein
the pipe setting part extends in a uniform slope, from an extremity at
the angular distance of about 45° of the protrusion extending
continuously from one or the other end of the same pipe setting part
with respect to the circumferential direction to the position at the
angular distance of about 45°, to the latter or the former end of the
same pipe setting part with respect to the circumferential direction.

13.  The housing type pipe coupling according to claim 9, wherein
the protrusion formed in the recess is formed by a projection element
provided at an angular distance of about 45° from one or the other
end of the same pipe setting part with respect to the circumferential
direction. ' '

14.  The housing type pipe coupling according to claim 9, wherein
the pair of circular coupling segments are joined together in a
socket-and-spigot joint.’

15. . The housing type pipe coupling éccordjng to claim 9, wherein
the pipe setting part comes into contact with an outer circumference
of the circumferential rib of the pipe, respectively.

16.  The housing type pipe coup]ing according to claim 9, wherein
the pipe setting part comes into contact with an outer circumference
of the pipe. '

17.  The housing type pipe coupling according to claim 6, wherein
each of the circular coupling segments has a pair of circumferential
end surfaces, each of which includes a convex joining part in one half
area of the circumferential end surface with respect to a width of the
segment and a concave joining part in the other half area of the
circumferential end surface, so that the convex joining part and the
concave joining part of one segment can engage with the concave
joining part and the convex joining part of the other segment
respectively.
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18.  The housing type pipe coupling according to claim 6, wherein
each of the circular coupling segments has a pair of circumferential
end surfaces, one of which has a convex joining part, the other of
which has a concave joining part, so that the convex joining part and
the concave joining part of one segment can engage'with the concave
joining part and the convex joining part of the other segment
respectively.

19. The housing type pipe coupling according to claim 1, wherein
the fastening means has a screw means and a screwing direction of
the screw means is identical to a turning direction of the mrcular
coupling segments. :

20. The housing type coupling according to claim 1, wherein each of
the circular coupling segments has engaging means, and the
engaging means are consisted by a convex joining part formed at a
portion on the side of the one pipe fastening part and the side of the
other end section thereof with respect to the circumferential direction,
a convex joining part formed at a portion on the side of the other pipe
fastening part and the side of the one end section thereof with respect
to the circumferential direction, a concave joining part formed at a
portion on the side of the one pipe fastening part and the side of the
one end section thereof with respect to the circumferential direction,
and a concave joining part formed at a portion on the side of the other
pipe fastening part and the side of the other end section thereof with
respect to the circumferential direction.

21. The housing type pipe coupling according to claim 20, wherein
the protrusion formed on the pipe fastening part has a circular shape
conforming to a shape of the circumferential groove of the pipe.

22. The housing type pipe coupling according to claim 21, wherein
the protrusion formed on the pipe fastening part extends
continuously from one or the other end of the same pipe fastening
part with respect to the circumferential direction to a position at an
angular distance of about 45° from one or the other end of the same
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pipe fastening part. |

23. The housing type pipe coupling according to claim 20, wherein
the protrusion formed on the pipe fastening part is formed by a
projection elements provided at an angular distance of about 45°
from one or the other end of the same pipe fastening part with respect
to the circumferential direction.

24. The housing coupling according to claim 20, wherein the convex
joining parts and the concave joining parts have essentially the same
width.

25. The housing type coupling according to claim 9, wherein each of
the circular coupling segments has engaging means, and the
engaging means are consisted by a convex joining part formed at a
~ portion on the side of the one pipe fastening part and the side of the
other end section thereof with respect to the circumferential direction,
a convex joining part formed at a portion on the side of the other pipe
fastening part and the side of the one end section thereof with respect
to the circumferential direction, a concave joining part formed at a
portion on the side of the one pipe fastening part and the side of the
one end section thereof with respect to the circumferential direction,
and a concave joining part formed at a portion on the side of the other
pipe fastening part and the side of the other end section thereof with
respect to the circamferential direction.

26. The housing type pipe coupling according to claim 25, wherein
the protrusion formed in the recess has a circular shape conforming
to a shape of the circumferential rib of the pipe.

27. The housing type pipe coupling according to claim 26, wherein
- the protrusion formed in the recess extends continuously from one or
the other end of the same pipe setting part with respect to the
circumferential direction to a position at an angular distance of about
45° from one or the other end of the same pipe setting parts.

28. The housing type pipe coupling according to claim 25, wherein
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the protrusion formed in the recess is formed by a projection element
provided at an angular distance of about 45° from one or the other
end of the same pipe setting part with respect to the circumferential
direction.

29. The housing type coupling according to claim 25, wherein the
convex joining parts and the concave joining parts have essentially
the same width. |

30. A circular coupling segment having a space for receiving a
sealing elastic ring and end parts of two pipes each provided with a
circumferential groove defined by at least a side surface nearer to the
end of the pipe and a side surface farther from the end of the pipe,
comprising: _

pipe fastening parts arranged respectively on the opposite
sides of the space; and ' '

engaging means;

wherein the pipe fastening parts have opposite end sections
with respect to a circumferential direction, and extend radially inward
into the circumferential grooves of the two pipes, respectively,

one of the pipe fastening parts of the circular coupling segment
has a protrusion to be in contact with the side surface of the
circumferential groove of one of the pipes nearer to the end of the
same pipe in one of the end sections thereof with respect to a
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential groove of the same pipe farther
from the end of the same pipe in the other end section thereof with
respect to the circumferential direction,

the other pipe fastening part of the same circular coupling
segment has a protrusion to be in contact with the side surface of the
circumferential groove of the other pipe farther from the end of the
same pipe in one of the end sections thereof with respect to the
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential groove of the same pipe nearer to
the end of the same pipe in the other end section thereof with respect
to the circumferential direction, and '

the engaging means are consisted by a convex joining part
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formed at a portion on the side of the one pipe fastening part and the
side of the other end secton thereof with respect to the
circumferential direction, a convex joining part formed at a portion on
the side of the other pipe fastening part and the side of the one end
'section thereof with respect to the circumferential direction, a concave
joining part formed at a portion on the side of the one pipe fastening
part and the side of the one end section thereof with respect to the
circumferential direction, and a concave joining part formed at a
portion on the side of the other pipe fastening part and the side of the
other end section thereof with respect to the circumferential direction.

31. A circular coupling segment each having a space for receiving a
sealing elastic ring and end parts of two pipes each provided with a
- circumferential rib having a side surface nearer to the end of the pipe
and a side surface farther from the end of the pipe, comprising:

pipe setting parts arranged respectively on the opposite sides
of the space; and

engaging means; :
| wherein the pipe setting parts have recesses for receiving the

circumferential ribs of the pipes,
| the recess has a pair of side surfaces having opposite end

sections with respect to a circumferential direction,

the recess of one of the pipe setting parts of the circular
coupling segment has a protrusion to be in contact with the side
surface of the circumferential rib of one of the pipes farther from the
end of the same pipe in one of end sections thereof with respect to a
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential rib of the same pipe nearer to the
end of the same pipe in the other end section thereof with respect to
the circumferential direction,

the recess of the other pipe setting part of the same circular
coupling segment has a protrusion to be in contact with the side
surface of the circumferential rib of the other pipe nearer to the end of
the same pipe in one of the end sections thereof with respect to the
circumferential direction, and a protrusion to be in contact with the
side surface of the circumferential rib of the same pipe farther from
the end of the same pipe in the other end section thereof with respect
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" to the circumferential direction, and

the engaging means are consisted by a convex joining part
formed at a portion on the side of the one pipe fastening part and the
side of the other end section thereof with respect to the
circumferential direction, a convex joining part formed at a portion on
the side of the other pipe fastening part and the side of the one end
- section thereof with respect to the circumferential direction, a concave
joining part formed at a portion on the side of the one pipe fastening
part and the side of the one end section thereof with respect to the
circumferential direction, and a concave joining part formed at a
portion on the side of the other pipe fastening part and the side of the
other end section thereof with respect to the circumferential direction.



