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TECHNI CAL FI ELD g? ent invention relates to a housing
type pi pe coupling 5 for cre ﬁ nonl eakl ng uni on between ends of a

pai r of pipes ~butting each other.

BACKGROUND ART A housi ng type p| pe coupling as shown in Fig. 6
is used widely 10 in i ndust r IROUSING TEE 'HPE COUBEINGY uni on bet ween
ends of adj acent pipes butting each other. _ - Thi's known
housi ng type pipe coupling conprises a pair of circular coupling

segnents 1 and 2 each having a shag@g}gw@ resenbling a
6 for 15 receiying

circular arc and ea rovide a ciycul ar ace,

end parts of pipes Zﬁﬁaa)rgsﬁl W(f‘g@lor}gg ‘?‘i% q,amgtype pipe coupling
ci rcunf er ebt i dorgereatang 3 mﬂe&k&ignﬂn@mﬂidtﬁre&naeﬁd% ofragshibof Repes
opposi te side &{ﬁ:&%‘é '%Ite?r space 6 and capable of being fitted in the
circum‘erentiz} gr v8§h the pipes 4 and 5, a sealing elastic ring 7
to be disposed in the circular spaces 6 to create a nonl eaki ng union 20

bet ween the ends of the pipes 4 ang ) ARIg rrﬁansdlg for
fasteni ng together the twy circul ar coupl Egent s an
Thi s housi ng type pllbbmﬂpgtﬁgemmcwpbaga@ abua i Fig 6 iswgsed widely

10 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

15 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

20 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

25 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. '

30 In this housing type pipe coupling, the circular fastening walls
of the circular coupling segments must be formed in dirnensions 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

35 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




ring 7 placed in the circular spaces 6 of the circular coupling
segnents 1 and 2 on the outer circunferences of the end parts of the 25

two pipes 4 and 5 to create a nonl eaki ng uni on between the ends of . t he
pipes 4 and 5, and fixes the circular coupRing segnents 1 and 2 to - the
pipes 4 and 5 by pressing the circular fastening walls 8 and 9 agai nst
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sealing ring i dlstorte :211 %
together ends of adjacent pipes an 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.

15 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

20 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

25 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

30 bein 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

35 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




DI SCLOSURE OF THE | NVENTI ON The present invention has been nade
in view of the foregoing problens and it is therefore an object of the
present invention to 10 provide a housing type pipe coupling capabl e of
surely fastening toget her ends' of adpacent pipes and of preventing an
el astic ring di sposed in a space thereof frombeing distorted even if

the depth of circurhférentiag g@b elofqrrmomﬂsexf pipi@daruheerﬁlonﬁlthe aid tdfethe
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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

20 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

25 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

30 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
35 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




groove of the same pipe farther fromthe end of the same pipe in the 35
.other end section thereof with respect to the circunferential direction,
and the other pipe fastening part of the same circular coupling

segnment has a protrusion to be in contact4with the side surface of the

3 circunferential groove of the other pipe farther fromthe end of
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t he present | pME @p housi ng type pipe coupling conprisgs: a pair
of circular coupl segnents each having a space for receiving end
parts of two pipes 15 each provided with a circunferential rib having a
side surfgge nearer ; y surface farther
fromthe end of the

Fig. 1 is a perspecuve view of a cmrcular 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

15 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

20 - 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;

25 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;

30 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;

35 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;



pi pe: a sealing elastic ring placed in the space defined by the pair of

. circular coupling segnents to create a nonl eaki ng uni on between the

ends of the two pipes; and fastening neans for fastening together the 20
pair of circular coupling segnents. In this housing type pipe

coupling, each of the circular coupling segnents has pipe setting

parts respectively E\lgt]:(é 1sraoﬁagnmentad'ysicxfelopmesﬂaﬁeth¢ bircpilqee couplingy

parts have re el ving the circunferential ribs of the pipes,
t he recess haggéa%g}tr&roﬁ‘ fde surfaces having, opposite end sections 25
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4 Fig. 14 is a perspectlve view of a circular coupling segments
included in a housing type pipe coup]mg in a fourth embodiment
according to the present invention.
15 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
20 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.
25 |
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
30 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
35 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
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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

20

. 25

30

35

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



Fig. 5is a sectional view of a housing type pipe coupling in a sec

enbodi nent according to the present invention; 30 Fig. 6 is an
expl oded perspective view of a conventi onal housi ng type pipe
coupl i ng; Fig. 7 is a front vié&v of the housing type pipe

coupling in a

socket -and-spigot by a pair of segments of Fig. 1;
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with respect to a c:rcum erential 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

ond

ed
t he

nt

i ng
12

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

20

25

30

35

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.



f our“ poi nts which are the ends of the protrusions. Fig. 14 is a
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1y 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

15 vpreferable 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

20 groove at a pbsition' 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.

25 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

30 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. |

35 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




6  joining parts 21 and 22 of the circular coupling segnent 20 and the
sjoining parts 22 and 21 of the circular coupling segnent 20a are

jOIned together, respectively, in a spigot-and-socket joint and the
circular coupling segnents 20 and 20a are 9astened together with 5
ordinary fastening nenbers 10, such as bolts and nuts. As shown
in Figs. 1, 7jehing phts Rk etnd2ils mofothe J@rmlilalrscou ]ﬁoségnbtﬂtegoa a
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other) half areat eIilfoplpe 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
1S 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.
20 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
25 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
30 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
35 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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s in the direction of the arrows shown in
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

epuphngscgments 20and 20a gre fastenede
OsddithEn# S



23. As shown in Fig. 3(b), the pipe fastening part 25 is fitted'in the 5
.circunferential groove 3 of the other pipe 5 to fix the end part of the

pipe 5 to the circular coupling segnent 20. As shown in Fig. 1,
the pipe fastening part 24 has an end lisurface of a fixed radius of
curvature extending fromone end section Wi th respect to a

ci rcunf erent i atheli pipet ifastenngs gerionofi the respalar tooulingn segment eROnt i al
di.rection (an ‘%%%gcgﬁg&nl n Fig. 2) to the other end section (a | ower
end in Fig. 2) in Fi 1 to 3(b), the pipe fasteni ng part
24 is provided on th Figed 3s poums and, secdi mrean thetémdsodf theh a
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part may extermtnairs smﬂmlydmlldb pecn fwloen dhe pipe i subjedted tatarhbending ar

di st ance ?fs abﬁ é]ﬁ{ he protrusion 30 extending continuously from
one end of "t he sane peqrastem ng part with respect to the
circunferential dir centhe pipe plastening partsieof the housmg 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
20 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
25 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
30 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.
35 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



angul ar di stance of about 45[err], to the other end of t'he sanme pipe

. .fastening part with respect to the circunferential direction.

" The protrusion formed on the pi pe fastening part nmay be 35 forned by a
proj ection el enent provided at . an angul a2 di st ance of about 45[err]

fromone or the other end of the sane pi pe fastening part W th respect
to the circuwith anditaimderentialaib 40 welded thereto.

8 Th
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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
15 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
20 110. Acircular 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
25 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
direction.
| When the c:rcular coupling segments 100 are joined together
30 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
35 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



15 'preferable that the circular protrusions 28 and 29 extend

. continuously to the position at an angul ar distance of about 45[err] from

‘the joining surface 30, the sane may extend di sconti nuously.

Experinments proved that it is desirable #8at the circul ar protrusions

28 and 29 are pressed against the side surfaces of the circunferential 20
groove at a |pressitiwe pipeaftadngthedinticsicamotthe aavows, 4.8f,ciry the dli!rﬁCﬁ:tm‘l
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“segnent 20 are oppddgt © slmowsa 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
15 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
20 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
25 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
30 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
35 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

(@)




9 joining parts 22a and 2la of the circular coupli ng' segnent 20a,

. respectively, and then the joining parts 21 and 22 of the circul ar

‘coupling segment 20 are mated with the joining parts 22a and 2 |a of

the circular coupling segnent 20a, respec]141 vely. 5 A procedure for
assenbling the housing type p| pe coupl ing wll be expl ai ned
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the position at an angular distance of about 45° from the joining
15 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. '
20 A procedure for assembling the above housmg 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

25 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

30 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
35 122 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




spaced fromthe bottom surface 3c of the circunferential groove 3 of
. the pipe 4, a section of the pipe fastening part 25 of the circular
coupling segnent 20 on the side of the circular protrusion 29 is in
contact with the bottom surface 3c of thdScircunferential groove 3 of 30
the pipe.4, a section of the pipe fastening part 25 of the circul ar
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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

15 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

20 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 mtegrated by usual
means, such as bolt-nut or the like.

25 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'.

30 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

35 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




Wien the circul ar coupling segnents 20 and 20a are fastened 10 t oget her

., In a state shown in Fig. 4(a), the circular coupling segnent 20 turns
in the direction of the arrows:shown in Fig. 4(b), and the circul ar
coupling segnent 20a, not shown in Fig. 46b), turns in the opposite
direction of the arrows shown in Fig. 4(b). V\hen the C|rcul ar

coupl i ng segnip TofRedNfbirbig ag&nif qgl@{l%&%é Qaidie §Ginih

4(a), the circular protru5|on e fatenl a 24 of t he
circul ar cougieSp§CHEgGANtAGL g‘é&heratth‘&d?%? b A& d;g Jhexgds3a of
the circunf erghichpérilforee ¥ @f —IFhﬁrhit]ﬁQnay displaeatike pipes hﬂl@@ﬂ:‘(ﬁlﬂaf he
TR O, a( by COURIEE RS 10 Atch120aane 96 Ct"’%ﬁ‘s?é iSRBsoR “and
in Fig. r an
the ci {cgﬁar gHiok oﬂsezomf 2y adbré¢drepposmg the cmmMmg:eFlarot —Egegemfted ed
agai ns e si surfac eptial groove 3 of t

pi pe 4 farthewﬁ}%m‘frﬁ %%@Mrggﬁg&e%%?%é § to press the pipe 4 in

- the direction of tHeéigsr ridhsarsthodh slmowi g. circular (doupling .segmethefdthect i on.

b o' SRR il 0 et e o,

si de surface t3ie presemd inventioher éncir cowpling segment 220apngtedwith t her

of the i Pone i CitBubd BnfBte ScbR ol awaﬂé% ?%‘BCS‘E“C’“M“?“?%%&%. pe 5,

of the arrows, 1.

and the ci rc@@@%ﬁﬁﬂl&‘@ﬂp@gﬁemfm%éo degcyibed. 30 25 s pressed
agai nst the side surf@esr s éﬂtGQQOais Qﬁﬂﬂﬁfto the

pi pe 5 nearer to the end press |n t he
direction of GAWP gcﬁﬁﬁmﬁm’é goﬁ“ﬁé 181 ?%g:t o‘??‘(iﬁmyoﬁ'ré%ﬁtd%@’@hd) the of

t he pi pe 5. fastening artghe circul ar coupling segnent 20a noves oppositely

brotrusi 3fs of C‘Sl pA% %B%H‘%?émﬁimol@ﬂéﬁg HRiar conmms g gegRE A0 |
‘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
20 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
25 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
30 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
35 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



20a are reverse to those of the corresponding circul ar protrusions of
.the pipe fastening parts of the circular coupling segnent 20,

respectively. In Fig. 13, the four points a, b, ¢, d nean the
ends of the protrusions respectively17n view of the section of each
pipe. 5 - As shown in Fig. 13, the pipe is supported at the four
points a, ther bipd S £k HeCeh@ RO A UHle/ RS BlicPASE citendac Bonptin )&; on
at an angul ar f’éﬁ)iéé\nce of 45 r] from Rgsbsm ning surface ?I ne)- 30
and are equal sygmen tributed with respect to the circunferential

direction. For |iﬁstéﬁiﬁ6§ paxe 24 és peovidedsed tHewaner duatadesf
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grooves for nedurfaceheferthepdasteningt lsection 2248s thessofe avithelay, cirtrelaands
of the pajg of, piRffod 309 T0°BR BE SMEIY 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

15 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

20 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 mtegratedly with the fastening section
225B.

25 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

30 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

35 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




20"fastened'together. Consequently, the end parts of the pair of pipes 4
. and 5 are prevented from extending, contracting or bending in the
housi ng type pipe coupling, and the sealing elastic ring 7 is prevented

frombeing distorted in the space 23. 18 Al t hough the housing type
pi pe coupling in this enbodi ment 25 presses the pipe fastening parts
agai nst the hﬂﬁt@ﬁﬂ&q&&gﬁ §d3c and the side surfaces 3a and 3b of the

circunferential gropves ormed in .th end parts,  of the pipes.4 and
5. The o pe. T ast anieediih ot aSSemblingotag filsings i pide GRiDlng
C:crtcEm‘ er encegithethRerbicalliy e @ e@4¢nd5wﬂhbeex§hxﬁedftﬁﬁetma@exand 3b
o e circunfserential .qgrooy.e i n r

pressed agai @e‘ $ % g #F@E}?f @ﬂggg 42[}1@3%%(; 1% P&Wﬁé’?
sErfaces 52 atldsfb rivig isfttedron the upperandobtivepipe 4. 3‘held1khz eSpEe |51:st weﬁn
t t t
same 1 bgar ol CericpP g b@ e Sbstatiod Rbper MR heClAstcSRY

pi pes 4 and STheéSespective €inds of thé pises4tand Siguttesctpotizecimuiiic sealimga

second gﬂ according to the present invention. This housing
type pi pe cotplifg i s designed to couple two pipes 4a and 5a each
provi ded When the pipes 4 and 5 butt each other, thealistance between

E'OLEF |m;13 6 2; Irr@nt §1 O%IQE%EE Qtﬁg ggfé‘.@é%&umf%renud grooves® bf the Pipeh dnd
the side surface 3b of the circamferential groove 3 of the pipe 5is 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
15 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
20 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

25 - 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.

30 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

35 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



pi pe setting parts 101 and 102 forned, respectively, on the opposite

. sides of the space 23a so as to be pressed against the outer 5

ci rcunferences of the pipes 4a and 5a. A recess 103 is forned at the

pi pe setting part 101 to receive the cird@rferential rib 40, and a

recess 104 is formed at the pipe setting part 102 to receive the

ci rcunferentigs shiovrién Fig. 19. The recess 103 is defined by a pair of

side surfaces 105 apd 10 106..A Giycular .protrusi o 07 .ta be brought into
contact wth a sidohs stow R g 38, Wit NeHE b B fteping IBeans: ne
pihpe _43 fartpb@, ﬂ%egnirculartmldmg' gﬁggtﬁmf 22O tarns ihdheedirectiansef tthen of

t he side surface 0 . _the_side..of one en ction with r ect to a
i T cunt or ont 1 SITOHY Persad she circulén RhpHRE S ERb 2365 s hlhel S ons 0ot
into cont&ct of the arsowd315Theucifeular4fmotodsiome 227 anrther euteradurfabe 43 of

t he pi pe 4a qop t ' I.S: LO diry S Lon of

the side sur%%?ﬁ#?’ﬁg 2246&%9 eeo&gﬁlgqﬂg?@h%ﬁ%f gg?t@(%?@ﬁ%ﬁspect

to the circundetansudhce of theifastaniog. part 225 (225a), hiche are sespectively .
defined by a I ' SH6FHIGES s i&P]ﬁ% ' I si on
111 to be brm‘{ld?{rilt%t gglﬁt_g{gt vm?h a_siﬂgg @Ve}%_r ac CQ%%SO?Q?%%&

ci rcunf er ent i 42 1m,tAlso tyrnindhsitsepsetivie fastening directions and respedtivelype 5a
s formeggin &é%%b%r&iﬁ]%éﬂﬂggﬁﬁhﬁwégﬁr%éé}%mmﬁg‘.’g%n ¢ng end

erentl a

section with respect_ to the circu tion,, a circular

protrusi on 118idecsweapes #iht 3bmisthe greryes\di :$r gf@il@é)l?gs %@I’Qj e 4bBeof

the circunfergpbégbraliially eparhte Shetwddpipesdandss alightly. the end 9; th]ge
e e side O

Phe ot her end sect | WG (Hie ddpader{ BORRGDE, Seamarancel aod 2g0RcgFon.
When the circfisténéedWoigetigers eamehbwml 90 Rige 19/ thé ingaet Side 8dgei of the
spi got - and- socktlave ihing Fart 55 1™ arfd Phe Bt AL L35I At Whficave
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
20 the side surface 3b of the circumferential gfoove 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
25 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
30 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

35 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




side surface 105 of the recess 103 forned in the pipe setting part 101

«is pressed against the side surface 40b of the circunferential rib 40 of
the pipe 4a farther fromthe end of the pipe 4a to press the pipe 4a in
the direction of the arrows, i.e., in the2drection toward the end of the
35 pipe 4a, and the circunferenti al protrusion 108 forned on the side
surface 106 |sbm§ﬁ§¢ha@m h@usﬁxljgg Feli}?n
C|rcunferent|§% 40 of %Eﬂm€ e 4a nearer ghﬂ%% e&) uﬁ§ plpé)R

13 presst? % OdP?%]Bt?@?‘Fro?ndh@ dpreyepting gh

direction ela&ﬂ;zﬂmgﬁmmebtﬁngchétdﬂﬁ@d%ﬂhe”s})aoﬁ the sane tine, the |
circul ar protrusion 111 fornmed on the side surface 109 of the recess
104 formed in the pipe setting part 102 is pressed agai nst the side
surface 5 40a of the circunferential rib 40 of the pipe 5a nearer to the
end of the pipe 5a to press the pipe 5a in the direction of the
arrows, i.e., in the direction away fromthe end of the pipe 5a, and
the circular protrusion 112 forned on the side surface 110 is pressed
agai nst the side surface 40b of the circunferential rib 40 of the pipe
5a farther fromthe end of 10 the pipe 5a to press the pipe 5a in the
direction of the arrows, i.e., in the direction toward the end of the
pi pe 4a. Fig. 9 shows a circular coupling segnment of the
housi ng type pi pe coupling according to a third enbodi nent of the

pr esent '




i nvéntion. A circular coupling segnent 120a mated with the C(L“Ilnlﬂﬂumuullluml
.coupling segnent 120 has the same structure, hence the singl

coupling segnent 120 will be descri bed. The ci rcul*ar *cotipl ! ng
segnent 120 has a convex | 0ining part 21121 forned on one of
circunferential end surfaces for socket-and- spigot joint, and a
concave | oi ni @L@.M? 122 formed on the other 20 circunferential end
surface for t ocKet - and- spi gotj,0i n .. As shown in Fig.. 9, the

circul ar coupll.ng se@mﬁtmg@maplae coup%%%m?z@msr receiving end parts

of }m pes |4 and 5 eagf bf@ﬁd:u/lafd%ou hngaségmmtﬁﬁﬁa%ﬁi halvmf @ospaee fand a
sealing elastic rjing r surr in aris Q

and 5. A pipe m&@’&%&%“g ‘Qﬁgﬂg ﬁ?%FPGB&“%"&@?%W.%W&F lﬁ%‘e of

side wal | s defdrgioie defihetbbyeat least a&de/smtfa@e hearentothe enid oﬂtheppma: udes

radially inward fromgthe ot 1 he space 123.
As shown in FigJ& éa:)s’gﬁ %ac?ﬁ%rt&eﬁéf ast en&h%%g&hg@gﬁ pI’OVI ded on
the inner surface ofasealmg@lamnmlgpmdmthaspacezdeﬁncdcby e wadt ofisi on -

érzgoflg geflop Contlﬁft W@H?%%g&e?&%ftaccgf%ge %fnéﬁl%ahngnearer tg&et%gie end of

the pi pe 4, anzhds of tiee twoepipes; ande of the ot her end sect I on t hereof

with a circular protfrg# gro&%g&%&?sqsr ﬁ&:ﬂfﬁ%ﬁt%g ther'Mié Fais! OF cirdflage 3b

of the C|rcum‘erent| or e end part of the pipe 4
and farther freoupliagsegouymtshe pipe 4. As shown in Fig. 9, the

protrusions 126 and ‘%}21 2¢he'Hd the Mng@uphﬁgogegmﬁ@th@goyﬁpg to
a position at an angu st ance .
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.

O

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.



14 o of 45[err] froma joining surface 130. Experinent ﬁlﬂlﬁmnmwm I““l
As desirable that the circular protrusions 126 and 12

agai nst the side surfaces of the circunferential groove at & pbsitidn & *
an angul ar di stance of about 45 fromthe PBining surface 130. 5 As
shown in Figs. 9 and 10, the pipe fastening part 125 is provi ded on

the outer surfice ofTiga@oein, & hﬁiﬁﬂ]‘n ﬁimgto Qlahﬁuﬂa{;vhereln
protrusion 128.to be in cont gﬁﬁ\/’\n?ﬁl as surf ac of the

Cl Fcunt er ont | by, BERlUsi, dtmd (A8 oHIE pdpe ofBotiniDEnCPaR: pExtendy
faLt her r;rom tdmtﬁmdouislylg frompi gree or el othert ked ofleheiszme géffdé‘t@nﬂtﬂg
ot her end sect. eo cir r ot i on

contact with é’%&dgﬂgﬁq‘ ce\é’mt&g%r %&*ﬁ@i Lé?ﬁq ?%EVB(’?UP& AL Am
in the end parangmlat'rthsmxpee of abdumécrﬁ%ﬁonmddmemeﬂdemﬂlehen]droéﬂﬂe same
Al t hough the géljbg ot gﬁ%&r ons 128 and 129 extend continuously to

the position gu tance of about 45[err] fromthe joining 15
surface 130 in Fig. 9 the sane may extend di sconti nuously.

Experiments prgved Ryl Hg élﬁn%?ﬁ?%éﬁ@eg:o%éa&&égﬁg@r clBiA! 8 UHREin

128 and 129 are pressed agal ces ]
ci rcunf er ent i dhegpipedasteningpart ¢xdsngds imna apyloran slope.afiom an edemity

45[err] fromt 'é!ﬂ]@ﬂ]a‘i“ fofce3 ° S@eﬂyﬁ i ng
th[e abl)ve housirtﬁﬂleype DI d C%oﬁf a.%ﬂmt 45 f:tlg{:( al neg1 er er na?ﬂ%

A |'i qui d- ti ghtCOSIHRUQYSEN O}nemr@r 9 ¢rn§ B of ghe ramgpipe fastepng of
the pipes 4 anshr® wifhaesp eéﬁ@ﬂ@@@ﬁbﬁﬂnﬁéﬁtﬂidﬁﬁéﬂéﬁ%ﬂﬂ:pomﬂoﬁéﬁﬂh&

ing T the SealiROELARIS B e 48 &0 Ble Mifer $3REE biend S5’ 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



<

25 the pipes 4 and 5 butt each other in the sealing el asti mml “L
The pipe assenbly is set in the circular coupling segnent mmmﬁllm l I”
sealing elastic ring 7 disposed in the space 123. _ “Thé ci'rcll ar

coupling segnent 120a is di sposed so thapR3t he convex joining part 12la
and the concave joining part thereof are 30 opposite to the concave

joining part éﬁ%ae@%ﬁherw%d&wowhe%ﬁpe 121 of the circular
coupling segnent 120, respe tlveﬁ%l a%é:g th d;: g. , 11, and then the
circul ar coupling %m Z1PGLCH 1B CSP%?% H Qééymﬁl@é%ﬁ ot her
so that the Qﬁft\!tﬂérl Hifg Baginehts!to @edteanomham@gmﬁ@mmtw&lﬂ@ét

122a are mated oncave Ining part 35 122 and the convex joi ning
part 121, s‘?ﬁ‘i\é EE‘F?%W 0 pIpeEs; ahd In a state where the circular coupling

segnent s 120 and 1Zast: a1 eams tfoy efasteaniingd togettichethe gpaiectf eircullat he

pi pe fastenin kt 124 o 15
the circular ‘&}Eﬁa)lfl?fﬁ&eg@gq’fgﬁt 120 on the side of the circular
protrusion 126 is iwhereihaeachi ofi thee dimntlam sompling Segmienitsehas pipe

oL reunt <rent | lBiuss bl il cbolSHE SBeRbr HiE g, ot S o
circul ar protrusi orthe27pipe ssetting fpartst Hwavmt regessasf doe sccmegnethe
e T o Gl R apte ® S5l O Lne P pe astent o
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



circular protrusion 129 is in contact wth the bottomsurfa m IH
circunferential groove 3 of the pipe 4, a section of the pi aﬂlﬂm Il aIINHIII
part 125 of the circular coupling segnment 120 on the side of th

circular protrusion 128 is spaced fromth&4bottom surface 3c of the

circunferential groove 3 of the pipe 4, and the circular protrusions

126 and 127 of 45hérdrhmé aﬁméldmepéha Sfthe Sa¥thel PCedtEivigaparts.
protrusions 128 and 129 of the pipe fastening part 125 are spaced 15 from

the side surfaces 3a, 3b of the circunferential grooves 3 of the . pipe

4. The pipe faReni Hﬁhehdwsmgﬁty]pelpipéébap&hgtdﬂam‘dﬁﬁglt@blmm 116 tidrieny

segnent - 120a ) t he e teni ts 124 and
129701 the. oi ritth IS BREE hEnds b8 ol 08P, fOm an okl
shown in Fig. tik amgularr dlsmquﬂ abguﬂ;eéﬁénbflﬂib aimbt?ﬁmotﬁeeﬁeh@ﬂh r

cngagi ng the. cRIARIPRRNY RO ob Inf ABEL End i e same By W‘%Mlzz

of the forner Mﬁl‘hrcﬂee@tom:aﬁle pnrcumfgrmhal ﬁmmn to the pbmﬁmmwﬂa.e

joining part éﬂ]éi‘fﬂfslﬂﬁn t&f%;b ar .

such as bolt- ﬁ or té oﬁ’ﬂ“ﬁs ﬁ)n cou ' g’qﬁ% gqsrﬁ?ﬁ gpdcgﬁgli’?ng
segment 120 an@mﬁd)mermpaﬂwdhmﬂspﬁgtﬁ@ghemrmﬁemnmlmmcuon
socket - and-spigot joint, by the use of bol t-nut nounting neans 10, as

shown in Fig. , t circul ar .coupling segnent, 120 and the circul ar
coupl i ng segnek®- 120bh@housing type EpecolRiBg ascording toecClaimed: mherest t he

arrows A and Ahe gfotrusion fdﬁﬁédtﬁ%%%@és Q@Poﬁié&cﬁy h%‘&%edﬁoﬂ Q%rﬁlsﬁ%“' ar

coupl i ng s .,120 an | s acc sh as “sh
t he conve'&r‘]g!’gﬁ?ﬁE %r@nﬂé" ST%C‘E gg fremgone rethe pthernd

t he conc aeted jofithiengarber pi f;])bZ §?Bﬁw1ﬂp% SHect PN gireegiRFentidda
are engag(il% .th each ot he concave joining part 122 of the
c

35 circular * segnment 120 and t he convexjoi ning part 12la of the

O

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.



circul ar coupling segment 120a are engaged with each ot her, iﬂlﬂﬂﬁﬂ"“l"""””“'
the convex joining part 121 and the concave joining part 122

16 the convex joining part 12la and the concave joi ni ng “paft s
respectively contact with each other at tHbpoint P, and even if there S

an external force F or -F which may di splace the pipes, the circul ar
coupling segnents 120 and 120a are not transversel y displaced from 5 each

other with a f rceo I he, ext ernal ce F or ener.a
whi ch increase 8a fliﬁﬁ}?@%%c?ﬁ@ hdes én acg:ordmg%o c?amn%gx@]ger% and
15 show a ci rcelaeh afomd cirgul®g coupling $dsgnents Hwalpmrtqfnﬂrmmtfemmll ng

ci roular coupl PR subiks, 3820 ltvhen a oo iR pettole Rlhet e

220 has the sanﬂnshrhm&wmndwmmimgpart sei thgitdhei conitexr joiming part aadnent

glz% Yvialrl tlo)et ﬂgﬁi% :;:?n?:avejommgcy upl’i ng seéén@ g;(?ggﬁom'ggg%“*%ﬂ% ‘%)i’%&y? for

the design of joining partasnhi the peonveex JJemmg part pef stimevrother Fsggmett t o

16, the circul ag %ﬁ&}mrfg segnment 220 has a space 223 for receiving
end parts of pipes d 5 each provided with a circunferential groove
3, and a sealing elastic ring 7 for surroundi ng the end parts of the

pipes 4 and 5. 1§ pi PEHkASESIIR 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



224 vprotrudes radially inward fromone of side walls defini Un
. 223. The pipe fastening part 224 has a fastening section 22 I“ mllmllllmﬁﬁm
protruding radially nore i nward, which essentially extends to a

position at an angul ar distance of 45 err36froma joining surface 230A
The pipe fastening part 224 has also a fastening section 224B

protrudi ng r agime fas parer d, which essentially extends to a 25
position at an angul ar di stance of 45 froma joining surface 230B. The
fastening sections 224A and 224B of the pipe fastening part 224 are

fitted in the28ir cThe drowsingltypequipe datthmgnacpopémg to cldiz U0e wherein

Past eni ng. par HH argsfubiti dorpsel bpy S8 ol JERERRe B0kt f5 Toltfisd, by aso

defining the ppejeetipEGeleThents movmdeatrap mgulazahsbanee of salenitng5”

section 225A @ ’ Fﬁg@mt&g fﬁh p(%&@% Q%ﬁkﬂé respe
gﬁ? 1?222 tzgoi %‘;'hhtem&él%twrzégnﬁgs al sjtae%fiist eni ngﬁ]l scgct ion .

225B protruding radially nore inward, which essentially 35 extends to a

position at an angul ar di stance of 45[err] froma joining surface
230B. The faséni dhe usmcegphngrﬁpcmdglgatopmzpewheremébmwmart
225 are fitte beires Bpd e JOIARYE pared hhbé essentially the same
17 otheﬁ) 5to PIX pgjr.t o‘gf the pipe 5 tothe circul ar

coupling

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



segvnrr"'ent 220. The pipe fastening part 224 is proumﬂﬁmmlmﬂm”"l
. inner surface of the fastening section 224A thereof

protrusion 226 to be 5 in contact with a side surface 3a ot the'

circunferential groove 3 formed in tde end part ofthe pipe 5 and
nearer to the end of the pipe 5. The protrusion 226 is forned
integratedly pht ﬁbg&ﬁ%é@ﬁtﬁﬁhw ﬁfﬂ’ié Plcess is fortfed B % % gf@ecﬁaﬁtaeﬂ&tpar t
224 is also prov on the ou er eni ng, sect 1 on
224B t hereof WFeWdgdcat am i G§| ﬁé bEOIR Oh PR Ta
side surface %ﬁd%fﬂt@same ﬁ‘ipé‘élé thﬁ&‘é%#@cﬁté%@&ﬁr@ihﬁfé&rﬁﬂﬂ part
of the pipe 5 and farther fromThe end of the pipe 5. The protrusion
227 is forneddirecti 0P'ntegratedly with the fastening section 224B. The pipe

f ast eni ng part 225 is provided on the outer surface of the fastening

section 225A thereof with a circu rotru5| 28 tg_be.in contact
with a side 2. ’E‘P ié&lﬁiﬂgo‘ﬁyﬂ%‘é EPLE&# %Ogéﬁﬂyeﬁ§ PSR ithe: he
end part of convéiaqohmg ﬂaﬁ@laﬁdrﬂteaboﬁba%tj gdpaftst haveigsseAtiallpe

protrusion 22%;1 d rmed integratedly with the fastening section 225A.
The pi pe %?NE Yt 225 is also provided on the inner surface of
the 20 fastening section 225B thereof with a ci rcuI ar protrusi on 229 to be

in cont a wi g h f

f ormed bt' heAeﬁ%C% %g“&ifl li’gi ne rer ﬁég‘?h%? eg{e%%he pi pe
4. The pseahngudasuemg anﬂ md par@goﬁh&dlglpﬂstdao&hprovadsdn

section a
convexj oi ni ng%%?rﬁtmﬁenuﬂﬁ?ﬁ% aeRHe roun gg%rflesr}%zﬁiﬁéo ¥Ee Si o%ogﬂt
concave j oi ni efpdpef the pipezmnd a md%sgéfaﬁssfarﬂaera ompdhe @lﬂ@a@ﬂ@ PiD¢he
convex jointi pg Mémﬁg 221m and the convex jointing part 222m (see Figs.

14, 18 and 19). result the Ci rculgr coupl | ni; segnent 220 and t he
circul ar 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

10
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than the distance L between the side surface 3b of the ci*rcéanferehtifal *

groove 3 of the pipe 4 and the side surfa@83b of the circunferenti al
groove 3 of the pipe 5 when the pipes 4 and 5 35 butt against each other.
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in Fig. 17, whpiier énd'seetioh fHidlof Withtipecltotht MrctithféteRtial 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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19 as shown in Fig. 19. As shown in Fig. 18, while
fastened with the fastening neans 10, the circular coupling segnent
220 turns in the direction of the arrow A and the circular coupling
segnent 220a turns in the direction 5 of the arrow B. The circul ar
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 provi ded at the portions near
the convex joining parts 222m and 3921m also turn in the respective
fastening directions and respectively 10 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 gradual ly
separate the two pipes 4 and HOUSINGh{IYWPE PIPE COUPLINfhen the circul ar
coupling segnents 220 and 220a are fastened together as shown in Fig.
19, the inner side edge of the 15 concave joining part 221m and the inner
si de edge of the concave joining part 222m of the circul ar coupling
segnment 220 contact under the praBSTRACTESspectively with the inner

R SRR or e che ot e MR SO
The distance patwees, 26. U‘me pipstefzssehagepdit 24 Hdwea proturdien &6 t@begnoove
301 he o Poan withare, S Gt i b Bhebbr AGESRS Bl
protrusi o 226ipe¥ nearet |tle thereid eittieppeot i Immefafsﬂ’rmmrr@ spetion82Uereaf t he
circular protg with 9(QSPCCT, to a circumferential direction, and a protrusion 27 to be
in contact with the side surface 3b of the circumferential groove 3 of
the pipe 4 farther from the end of the pipe 4 in the other end section
thereof with respect to the circumferential direction. The other pipe
10 fastening part 25 has a protrusion 28 to be in contact with the side
surface 3b of the circumferential groove 3 of the pipe 5 farther from
the end of the pipe 5 in one of the end sections thereof with respect to
the circumferential direction, and a protrusion 29 to be m contact
with the side surface 3a of the circumferential groove 3 of the pipe 5
15 nearer to the end of the pipe 5 in the other end section thereof with

respect to the circamferential direction.

(Fig. 1)



229 on the inner surface of the fastening part 225 contact under the 25
pressure respectively with the side surfaces 3a, 3a of the
circunferential grooves 3, 3 of the pipes 4, 5. As aresult, if there is
an external force which may di splace the pipes, the circular coupling
segnents 220 and 220a are not transversely displaced from each ot her
with a force opposing the external forqglgpnerated, whi ch 30 increases a
fixing force for the pipes 4, 5. ' As is apparent fromthe

f oregoi ng description, according to the S
circular protrusions formed on the pipe *..;é?»ing parts or the pipe
setting parts are pressed agai nst the side
circunferential grooves of the pipes or the surfaces of the
circunferenti-al ribs of the pipes to fasten t oget her the pipes.
The housing type pipe coupling is capable ¢ preventing the end parts
of the pipes fromextending, contracting q
20 bending in the housing type pipe coup
noving relative to each other and of pre
frombeing distorted in the space.

preventing the pipes from
e sealing elastic ring

FI G. 1



21 CLAIMS 1. A housing type pipe coupling conprising: a pair of
circul ar coupling segnents each having a space for receiving end parts of
two pi pes each provided with a circunferential groove defined by at |east 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 segnents to create a nonl eaking
uni on between the ends of the two pipes; and fast eni ng neans for
fasteni ng together the pair of circul arzcxsipling segnents; wherein
each of the circular coupling segnments has pipe fastening parts
respectively on the opposite sides of the space, t he pi pe fastening
parts have opposite end sections with ct to a circunferenti al
direction, and extend radially'édwwn i Qe circunferential grooves of
the two pipes, respectively, . hg pipe fastening parts of the
circul ar coupling segnent has a‘}q t ' e in contact wwth the side
surface of the circunferential grgoye e \of\ th2l pi pes nearer to the end
of the same pipe in one of the erd e t NeXeof with respect to a

circunferential direction, and a [ in contact with the side
surface of the circunferential dgrfoove sa PBe farther
/ —
-
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fromthe end of the sane pipe in the other end section thereof with respect
to the circunferential direction, and t he ot her pipe fastening part
of the same circular coupling segnment has a protrusion to be in contact
with the side surface of the circunferential groove of the other pipe
farther fromthe end of the sane pipe in one of the end sections thereof
wWith respect to the circunferential direction, and a protrusion to be in
contact with the side surface of the circunferential groove of the sane
pi pe nearer to the end of the sane pipe in the other end section thereof

Wi th respect to the circunferential dir3ds on. 2. The housi ng type pipe
coupling according to claim1l, wherein the protrusion formed on the pipe
fastening part has a circular shape conformng to a shape of the
circunferential groove of the pipe. 3. The housing type pipe
coupling according to claim2, wherein the protrusion fornmed on the pipe
fastening part extends continuously fromone or the other end of the sane
pi pe fastening part witheyespect to the, circunferential direction to a
position at an angul ar ce [err] from one or the other end

of the sanme pipe fastenin
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4.
fastening part extends in a

uni form sl ope, from an

The housing type pipe coupling according to claim3, wherein the pipe

extremty at the angul ar

di stance of about 45[err] of the protrusion extending continuously from one
or the other end of the sane pipe fastening part with respect to the

circunferenti al
45[err],
with respect to the circunfe

rential direction. 5.

direction to the position at the angul ar distance of about
to the latter or the former end of the sane pipe fastening part

The housi ng type pipe

coupling according to claim1, wherein the protrusion fornmed on the pipe
fastening part is formed by a projectionmlsenents provided at an angul ar
di stance of about 45[err] fromone or the other end of the sane pipe

fastening part with respect to the circunferenti al
housi ng type pipe coupling according to claim11, wherein the pair of
circular coupling segnents are joined together in a socket-and-spigot

joint. 7.
t he pi pe fastening part cone

s into cont

direction. 6. The

The housi ng type pipe coupling according to claim1l, wherein
ct with a bottom surface of the

circunferential groove of the pipe. 8. The housing type pipe coupling
according to claim1, wheregjin the pipe. ening part comes into contact
with an outer circunfergncejof the pipé€l a A housing type pipe coupling
conpri si ng: ‘F l 7) —~~
+a .
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a pair of circular coupling segnments each having a space for receiving end
parts of two pipes each provided with a circunferential rib having a side
surface nearer to the end of the pipe and a side

23 surface farther fromthe end of the pipe; a sealing elastic ring
pl aced in the space defined by the pair of circular coupling segnents to
create a nonl eaki ng uni on between the ends of the two pipes; and

fasteni ng neans for fastening together the pair of circular coupling
segnent s; wherein each of the circular coupling segnments has pipe
setting parts respectively on the opposte sides of the space, t he
pi pe setting parts have recesses for receiving the circunferential ribs of
t he pi pes, the recess has a pair of side surfaces havi ng opposite
end sections with respect to a circunferential direction, t he recess
of one of the pipe setting parts of the circular coupling segnent has a
protrusion to be in contact with the side surface of the circunferenti al
rib of one of the pipes farther fromthe end of the same pipe in one of end
sections thereof with respect to a circunferentiallOfirection, and a
protrusion to be in contact wth Q8 111/31 :

23a
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side surface of the circunferential rib of the same pipe nearer to the end
of the sanme pipe in the other end section thereof with respect to the
circunferential direction, and the recess of the other pipe setting
part of the sane circular coupling segnent has a protrusion to be in
contact with the side surface of the circunferential rib of the other pipe
nearer to the end of the sane pipe in one of the end sections thereof with
respect to the circunferential direction, and a protrusion to be in contact
with the side surface of the circunferential rib of the sanme pipe farther
fromthe end of the sanme pipe in the other end section thereof with respect
to the circunferential direction. 10. /%% housing type pipe coupling
according to claim9, wherein the protrusion formed in the recess has a
circular shape conform ng to a shape of the circunferential rib of the

pi pe. 11. The housi ng type pipe coupling according to claim 10, wherein
the protrusion fornmed in the recess nds continygously fromone or the

ot her end of the sane pipe setting pa

direction to a position at an angul ar
24
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45[err] fromone or the other end of the sane pipe setting parts. 12. The
housi ng type pi pe coupling according to claim11l, wherein the pipe setting
part extends in a uniformslope, froman extrenity at the angul ar distance
of about 45[err] of the protrusion extending continuously fromone or the
other end of the sane pipe setting part with respect to the circunferenti al
direction to the position at the angul ar di stance of about 45[err], to the
|l atter or the former end of the sane pipe setting part with respect to the
circunferential direction. 13. The housing type pipe coupling according
to claim9, wherein the protrusion fornkttin the recess is fornmed by a
projection el enment provided at an angul ar di stance of about 45[err] from
one or the other end of the sane pipe setting part with respect to the
circunferential direction. 14. The housing type pipe coupling according
to claim9, wherein the pairzg% circular_coupling segments are joined
together in a socket-and-spigo

according to claim9, wherein thesp pe rt comes |nto contact with
an outer circunference of the ci
respectively. 16. The hougihg y i to claim?9,
wherein the pipe sett S | i Ap-Out er
ci rcunference of the pipf 22m
Im
22m 21f —=1 Xx—21m
22—~ \\\21
20
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17. The housing type pipe coupling according to claim®6, wherein each of
the circular coupling segnents has a pair of circunferential end surfaces,
each of which includes a convex joining part in one half area of the
circunferential end surface with respect to a wwdth of the segnent and a
concave joining part in the other half area of the circunferential end
surface, so that the convex joining part and the concave joining part of
one segnent can engage with the concave joining part and the convex j oi ning
part of the other segment respectively.

25 18. The housing type pipe coupling/ascording to claim®6, wherein each
of the circular coupling segnents has a pair of circunferential 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 segnent can engage with the concave joining part and
the convex joining part of the other segnent respectively. 19. The
housi ng type pipe coupling according to claim1, wherein

FI G. 9



the fastening means has a screw neans and a screwing direction of the screw
nmeans is identical to a turning direction of the circular coupling
segnents. 20. The housing type coupling according to claim1, wherein each
of the circular coupling segnments has engagi ng neans, and the engagi ng
means are consisted by a convex joining part forned 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 circunfere?t direction, a convex joining
part fornmed at a portion on the side o e ot her pipe fastening part and
the side of the one end section thereof wth respect to the circunferenti al
direction, a concave joining part forned_at a portion on the side of the
one pipe fastening part and the side ol 3@5 section thereof with

i i i cave joining part forned

at a portion on the side of the otHher { gskening part and the side of
the other end section thereofjoyt : jo, t\ie circunferenti al
direction. 21. The housing type\pi y according to claim 20,
wherein the protrusion forned on /kb—pipe er\nNg part has a circul ar

shape confornmng to a shapejpl_t groove of the pipe. 22.
The housi ng type pipe coupling af 21, wherein the
protrusion fornmed on the pipe fhpstedijng part Xteinds continuously from one
or the other end of the sane pipeifadqteni ng pa ith respect to the
circunferential direction to a pogitijon at ap ul ar di stance of about
45[err] fromone or the othg28ehd |off jt he sang|lL+— 126
=\ ™
125—1 4— 124
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26 pipe fastening part. 23. The housing type pipe coupling according to
claim 20, wherein the protrusion fornmed on the pipe fastening part is
formed by a projection el enents provided at an angul ar di stance of about 45
fromone or the other end of the sanme pipe fastening part with respect to
the circunferential direction. 24. The housing coupling according to claim
20, wherein the convex joining parts a the concave joining parts have
essentially the same width. 25. The h J#ﬁg type coupling according to
claim9, wherein each of the circular coupling segnents has engagi ng neans,
and the engagi ng neans are consisted by a vex joining part forned at a
portion on the side of the on&2fape fastenfz part and the side of the
ot her end section thereof with ircunrd@Pential direction, a
convex joining part forned at ajpention on the sji of e ot her pipe
fastening part and the ${de of {hé& '‘one end sectiohn ther&f with respect to
the circunferenti al dirggtion, ohcave joiningipart flornmed at a portion
JA i-ﬁ@“ﬁe?lrt:'"é'n"dil_t_‘ fsidg of t
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one end section thereof with respect to the circunferential 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 circunferential direction. 26. The housing type pipe coupling
according to claim?25, wherein the protrusion forned in the recess has a
circul ar shape conformng to a shape of the circunferential rib of the

pi pe. 27. The housing type pipe couplihy/&Bcording to claim?26, wherein
the protrusion formed in the recess extends continuously fromone or the
ot her end of the sane pigf setting part wigth respect to the circunferenti al
direction to a position MY an angul ar distlance of about 48X rom Qe or the
ot her end of the séfé\p' setting parts.

coupling according to i'm 25, wherei

27 the protrusion forjred™~n th
provi ded at an angul ar di st
of the same pipe setting

%8. The housin pe pApe

cess 13
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direction. 29. The housing type coupling according to claim25, wherein
the convex joining parts and the concave joining parts have essentially the
same width. 30. A circular coupling segnent having a space for receiving a
sealing elastic ring and end parts of two pipes each provided with a
circunferential groove defined by at |east a side surface nearer to the end
of the pipe and a side surface farther fromthe end of the pipe,
conpri si ng: pi pe fastening parts arranged respectively on the
opposite sides of the space; and engagi ng nmeans; wherein the
pi pe fastening parts have opposite end $2¢i5ons with respect to a
circunferential direction, and extend radially inward into the
circunferential grooves of the two pipes, respectively, one of the
pi pe fastening parts of the circular coupling segnment has a protrusion to
be in contact with the side surface of the circunferential groove of one of
the pipes nearer to the end of the sane pipe in one of the end sections
thereof with respect to a circunferential direction, and a protrusion to be
in contact wwth the side surface of the circunferential groove of the sane
pi pe farther fromthe end of the sane pipe in the other end section thereof
wWth respect to the circunf éﬁntial di recti on, the other pipe
fastening part of the sanme &frcul ar coupling segnent has a protrusion to be
in contact wwth the side syrface of the circunferential groove of the other
pi pe farther fromthe 4@ /of
221m 230K
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sane pipe in one of the end sections thereof wth respect to the
circunferential direction, and a protrusion to be in contact with the side
surface of the circunferential groove of the sane pipe nearer to the end of
the sanme pipe in the other end section thereof with respect to the
circunferential direction, and t he engagi ng neans are consisted by a
convex joining part 28 forned at a
portion on the side of the one pipe fastlédildy part and the side of the

ot her end section thereof with respect to the circunferential direction, a
convex joining part fornmed at a portion on the side of the other pipe
fastening part and the side of the oneg ction thereof with respect to
the circunferential direction, a congaye—j8i PPt fornmed at a portion
on the side of the one pipe fasteni Y side of the one end
section thereof with respectzgﬂgth ¥al direction, and a
concave joining part forned a i(ﬁ? f. the ot her pipe
fastening part and the side of th } ereof with respect

to the circunferential dire E?oﬂf . i coupl i ng segnent each
havi ng a space for receiving 3 inf elastije ri #aglaend parts of two
pi pes each provided with a circunf Sti al rilbhayi ng"a side surface nearer
to the end of the pipe |
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and a side surface farther fromthe end of the pipe, conprising:
pi pe setting parts arranged respectively on the opposite sides of the
space; and engagi ng nmeans; wherein the pipe setting parts
have recesses for receiving the circunferential ribs of the pipes,
the recess has a pair of side surfaces having opposite end sections with
respect to a circunferential direction, the recess of one of the
pi pe setting parts of the circular coupling segnent has a protrusion to be
in contact with the side surface of the fi;fynferential rib of one of the
pi pes farther fromthe end of the sanme pipe in one of end sections thereof
W th respect to a circunferential direction, and a protrusion to be in
contact with the side surface of the circunferential rib of the same pipe -
nearer to the end of the sanme pipe in the other end section thereof with
respect to the circunferential direction, the recess of the other
pi pe setting part of the sane circular coupling segnent has a protrusion to
be in contact with the side surface of the circunferential rib of the other
pi pe nearer to the end of the sane pipe in one of the end sections thereof
with respect to the circunferenLLaLYg:iﬁction, and a protrusion to be in

[ the

contact with the side surface o cunferential rib of the sane pipe
farther fromthe end of the sang pipe in/Lny ot her end section thereof with
respect /] '
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29 to the circunferential direction, and t he engagi ng neans are
consisted by a convex joining part forned 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 circunferential direction, a convex joining part forned 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 circunferential direction, a
concave joining part formed at a portiod3ddsthe side of the one pipe
fastening part and the side of the one end section thereof with respect to
the circunferential direction, and a concave joining part forned at a
portion on the side of the other pipe fastening part and the side of the

ot her end section thereof with respegL,Le—th\gkézzzziégntiaI direction.
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