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FLEXIBLE PIPE CONNECTOR 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a flexible pipe 

connector, and more particularly to a pipe connector 

including a first cylindrical member and a second 
l 

10 cylindrical ~ember inserted into the firs~ cylindrical 

member, the first cylindrical member defining, in an 

inner peripheral face thereof, an annular restricting 

groove, the second cylindrical member defining, in an 

outer peripheral face thereof, an annular attaching 

15 groove having a shorter axial length than the annular 

restricting groove of the first cylindrical member, 

the attaching groove being detachably attached with a 

radially deformable retaining member for coming into 

contact with an axial end face of the restricting 

20 groove for restti~ting range of relative axial 

l movement between the two. cylindrical members, the 

outer peripheral fac'ej of the second cylindrical member 

and the inner peripheral face of the first cylindrical 

member being provided with a radial opposing distance 

25 therebetween determined so as to allow insertion and 
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withdrawal of the retaining member. 

2. DESCRIPTION OF THE RELATED ART 

... · .. 
5 In assembling an flexible pipe connector of the 

above-noted type, first, the second cylindrical member 

is inserted into the first cylindrical member, when a 

leading end of the second cylindrical member is placed 

at an axially intermediate portion of the restricting 

10 groove defined in the inner peripheral face of the 

first cylindrical member. Then, through the annular 

gap formed between the outer peripheral face of the 

second cylindrical member and the inner peripheral 

face of the first cylindrical member, the retaining 

15 member which is being radially expanded is inserted 

from the leading end of the second cylindrical member 

to the attaching groove of the same. In this 

cd:ndition, the radially expanded condition of the 

retaining member is released to allow this retaining 

20 :member to be reduced radially to elastically fit the 

attaching groove. 

As described above, with this ty·pe of flexible 

pipe connector, the annular gap for 

insertion/withdrawal of the retaining member is formed 

25 between the outer peripheral face of the second 
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cyl. indrical member and the inner peripheral face of 

the first cylindrical member. Therefore, an external 

force in the withdrawing direction generated in 

association with an earthquake or differential 

5 settlement affects both of the two cylindrical members 

which are un-withdrawably and expandably connected to 

each other within the movable range determined by the 

length of the restricting groove. In this, the 

retaining member fitted to the attaching groove of the 

10 second cylindrical member is strongly pressed in the 

ax i a 1 d i rec t i o n a g a i n s t ·o n e e n d face o f the 

restricting groove located on the side of the entrance 

opening of the first cylindrical member, when the 

retaining member is urged to elastically deform or 

15 expand radially, so that this retaining member may be 

inadvertently detached or ~ithdrawn from the attaching 

groove of the second cylindrical member. 

For this reason, a conventional flexible pipe 

connector has a construction shown in Fig •. 12. In 

20 this construction, a contact face 50a of the 

restricting groove 50 and a contact face 51a of the 

retaining member 51 are formed respectively as a 

tapered face having a decreasing diameter toward the 

entrance opening (a) of the first cylindrical member 

25 A, so that these tapered contact faces 50a, 5la come 
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into contact against each other in the axial direction 

when such withdrawing-direction external force is 

applied to the two cylindrical members A, B. And, the 

tapered contact face 50a pf the restricting groove 50 

5 has a minimum diameter which .is same as or smaller 

than a minimum outside diameter of the tapered contact 

face 5la of the retaining member 51 (see Japanese un-

examined utility model gazette No. 4-136392 for 

example). 

10 ·rn the case of the conventional flexible pipe 

connector having the above-described construc.tion, 

when the withdrawing-direct ion external force is 

applied to the two cylindrical members A, B to cause 

the taper~d face 5la of the retaining member 51 fitted 

15 to the attaching gr_oove 52 of the second cylindrical 

member B and the tapered face 50a of the first 

cylindrical member A to come into contact against each 

other, the retaining member 51 is strongly pressed 

against the inner peripheral face of the attaching 

20 groove 52 of the second cylindrical member B. Thus, 

there occurs mutual sliding movement between the 

tapered face 5 la of the retaining member 51 and the 

tapered face 50a of the first cylindrical member A. 

In association with this mutual sliding movement, the 

25 portion of the first cylindrical member A on the side 
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of the entrance opening (a) thereof elastically 

deforms in the radially outward direction and the 

portion of the second cylindrical member B on the side 

of its inserted end side elastically deforms in the 

5 radially inward direction. And, if the sum of the 

amounts of these elastic radial deformations of the 

two cylindrical members exceeds· a radial engagement 

width L between the tapered face 51a of the retaining 

member 51 and the tapered face 50a of the first 

10 cylindrical member A, the retained condition between 

the two cylindrical members A, B is forcibly released. 

Therefore, in order to improve the retention 

condition between the cylindrical members A, B, it is 

necessary to increase the radial engagement width L 

15 between the tapered face 5la of the retaining member 

51 and the tapered face 50a.of the first cylindrical 

member A. But, such enlargement of this width tends 

t~ result in radial enlargement .of the entire pipe 

connector. 

20 The pre~ent invention attends to the above-

described state of the art, and its primary object is 

to provide a flexible pipe connector which may be 

formed compact in the radial direction and which yet 

is capable of preventing inadvertent withdrawal of the 

25 two cylindrical members more effectively. 
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SUMMARY OF THE INVENTION 

For accomp] :i..shing the above-noted object, a 

5 flexible pipe connector, according to the present 

invehtion, comprises: 

a first cylindrical member; 

a second cylindrical member to be inserted into 

the first cylindrical member; 

10 an annular restricting groove defined in an inner 

periph~ral face of the first cylindrical member; 

an annular attaching groove defined in an outer 

peripheral face of the second cylindrical member and 

having a.shorter length than the restricting groove in 

15 a direction of cylinder axis; 

a retaining member radially expandably and 

detachably fitted to the attaching groove for coming 

into contact with an end face of the restricting 

groove in the cylinder axis direction so as to 

20 restrict range of relative movement between the first 

and second cylindrical members in the cylinder axis 

direction; 

the outer peripheral face of the second 

cylindrical member and' the inner peripheral face of 

25 the first cylindrical member being provided with a 
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radial opposing distance therebetween determined so as 

to allow insertion and withdrawal of the retaining 

member; 

a radial-expansion restricting porti6n for 

5 preventing, through contact, a radially outward 

withdrawing movement of the retaining member from the 

attaching groove when the retaining member comes into 

contact, along the direction of the cylinder axis, 

against an end face of the restricting groove located 

10 on the side of an entrance opening of. the first 

cylindrical member; 

wherein, at least mutually contacting portions 

respectively of the end face of the restricting groove 

and an end face of the retaining member are formed as 

15 faces extending substantially normal to the cylinder 

axis or tapered faces extending radially outward as 

approaching the entrance opening of the first 

cylindrical member. 

According to the above-described construction, 

20 when the two cylindri_cal members flexibly and un­

withdrawably connected to each other via the retaining 

member are subjected to an external force in the 

withdrawing direction due to an earthquake or 

differential settlement, these cylindrical members 

25 move relative to each other within the movable range 
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defined by the length of the· restricting groove, and 

the retaining member fitted to the attaching groove of 

the second cylindrical member comes into contact, 

along the direction of cylinder axis, against the one 

5 end face of the restricting groove loc~ted on the side 

of the entrance opening of the first cylinder member. 

In the course of this, the portion of the retaining 

member contacting against the one end f~ce of the 

restricting groove of the first cylindrical member and 

·10 the further portion of the retaining member contacting 

against the attaching groove of the second cylindrical 

member are radially displaced relative to each other. 

Further, at least those portion of the mutually 

contacting respective end faces of the restricting 

15 groove and the retaining member are formed as faces 

extending substantially normal to the cylinder axis or 

as tapered faces extending radially outward as 

ap.'proaching the entrance opening of the first 

cylindrical member. Thus, the retaining member is 

20 twisted and pivoted in a direction where a diagonal 

direction of a cross section of this retaining member 

is aligned with the cylinder radial direction, with 

using the portion of the retaining member contacting 

the end face of the restricting groove of the first 

25 cylindrical member and the further portion of the 
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retaining member contacting the attaching groove of 

the second cylindrical member as reaction points for 

the pivotal movement. In the course of this twisting 

pivotal movement, the t"etaining member comes into 

5 contact with the radial-expansion restricting portion, 

whereby the retaining member may be reliably prevented 

from being withdrawn from the attaching groove. 

Furthet", even if subjected to such withdrawing 

external force of a significant magnitude under the 

10 above condition, as long as the sum of the amount of 

the radially outward elastic deformation of the 

portion of the first cylindrical member on the side of 

the entrance opening thereof and the radially inward 

elastic deformation of the inserted portion of the 

15 second cylindrical member does not exceed the length 

of the diagonal line of the cross section of the 

ret~ining member, the retention condition between the 

t~o cylindrical members is not released. 

Accordingly, since the radial length of the 

20 retaining· member (consequently, the diagonal length of. 

the cross section of this retaining member) functions 

effectively for preventing inadvertent withdrawal, the 

flexible pipe connector, according to the present 

invention, may be formed compact in the radial 

25 direction, yet may achieve superior withdrawal 
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preventive effect, in comparison with the conventional 

construction described hereinbefore. 

According to_ a further aspect of the invention, 

the radial-expansion restricting portion comprises a 

radial-expansion restricting face formed at an end of 

an inner peripheral face of the restricting groove in 

such a manner as to come into contact with or come 

closer to the outer peripheral face of the retaining 

member contacting against the end face of the 

restricting groove. 

With the above construction, when a significant 

withdrawing force is applied to the two cylindrical 

members to bring the retaining member into contact 

against the one end face of the restricting groove, 

the radial-expansion restricting face of the radial-

expansion restricting portion comes into contact with 

or comes closer to the outer peripheral face of the 

retaining member fitted to the attaching groove of the 

second cylindrical member. Therefore, a radial 

engagement width between this retaining member and the 

attaching groove of the second cylindrical member may 

be maintained at or near a predetermined engagement 

width. 

Therefore, the withdrawing external force applied 

to the two cylindrical members may be received in a 
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distributed state by the large mutually contacting 

portions of the end face of the retaining member and 

the one end face of the attaching groove of the second 

cylindrical member, respectively. 

5 As a result, it is possible to reliably restrict 

damage due to decrease in the engagement width between 

the retaining member and the attaching groove of the 

second cylindrical member. 

According to a still further aspect of the 

10 present invention, the radial-expansion testric~ing 

portion comprises a radial-expansion restricting face 

of a restricting member engaged and retained at one 

end of the inner peripheral face of the restricting 

groove in such a manner as to come into contact with 

15 or come closer to the outer per.ipheral face of the 

retaining member contacting against the end face of 

the restricting groove. 

With the above-described construction, a 

conventional flexible pipe connector in which a radial 

20 mutual opposing distance between the .outer peripheral 

face of the second cylindrical member and the inner 

peripheral face of the restricting groove of the first 

cylindrical member is set so as to allow 

insertion/withdrawal of the restricting member over 

25 the entire axial length of the restricting groove, may 
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be modified to achieve the above-described effect, 

with such simple and economical modification for 

causing the restricting member to be engaged and 

retained at the one end of Lhe inn.C?r peripheral face 

of the restricting groove of this pipe connector. 

According to a still further aspect of the 

present invention, the outer peripheral face and the 

radial-expansion restricting face of the retaining 

member are formed respectively as a tapered face 

10 gradually reduced in the radial direction as 

approaching the entrance opening of the first 

cylindrical member. 

With the above-described construct·ion, in 

comparison with e.g. a further construction where the 

15 outer peripheral face and the radial-expansion 

restricting face of the retaining member are 

respectively formed parallel with the cylinder axis, 

the two cylindrical. members may move more smoothly 

relatively to each other within the range defined by 

20 the length of the restricting groove, while the 

radial-expansion restricting face of the radial­

expansion restricting portion is brought into contact 

with the outer peripheral face of the retaining member 

fitted to the attaching groove of the second 

25 cylindrical member when the retaining member comes 
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into contact against the one end face of the 

restricting groove in association with application of 

withdrawing external force. 

According to a still further aspect of the 

5 present invention, the restricting member is capable 

of radially inward bending deformation and this 

restricting member is engaged and retained, under a 

radially reduced condition, at the one end of the 

inner peripheral face of the restricting groove .. 

10 With this construction, the restricting member 

may be caused to be engaged and retained at the one 

end of the inner peripheral face of· the restricting 

groove, by utilizing the radially inward elastic 

resilience of this restricting member per se. 

15 Accordingly, this construction provides the advantage 

of facilitating the process needed for causing the 

restricting member to be engaged and retained at a 

predetermined position within the restricting groove. 

According to a still further aspect of the 

20 present invention, an intermediate portion of the 

restricting groove of the first cylindrical member 

relative to the cylinder axis is formed as a r~dially 

bulging portion. 

With this construction, in a~~embling this 

25 flexible pipe connector, when the second cylindrical 
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member is inserted into the first cylindrical member 

to bring the leading end of the second cylindrical 

member to the bulging portion of the first cylindrical 

portion, there is created a large annular space 

between the end side of the outer peripheral face of 

the second cylindrical member and the axially 

intermediate portion of the inner peripheral face of 

the restricting groove. Accordingly, through this 

large annular space, the radially expanded retaining 

10 member may be readily inserted from the leading end to 

the attaching groove of the second cylindrical member. 

In this manner, .the efficiency of the connector 

assembly operation may be improv~d. 

Further and other objects, features and effects of 

15 the invention will become more apparent from the 

following more detailed description of the embodiments 

of the invention with reference to the accompanying 

drawings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig. 1 is a vertical section view showing an 

entire flexible pipe connector according to a first 

preferred embodiment of the present invention, 

Fig. 2 is an exploded perspective view showing 
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principal portions, 

Fig. 3(a) is· a section view showing the principal 

portions before application thereto of an external 

force in a withdrawing direction, 

5 Fig. 3(b) is a section view showing the principal 

portions during application thereto of an external 

force in a withdrawing direction, 

Fig. 4 is a vertical section view showing an 

entire flexible pipe connector according to a second 

10 preferred embodiment of the· present invention, 

Fig. 5(a) is a section view showing the principal 

portions before application thereto of an external 

force in a withdrawing direction, 

Fig. 5(b) is a section·view showing the principal 

15 portions during application thereto of an external 

force in a withdrawing direction, 

Fig. 6 is a vertical section view showing a 

flexible pipe connector according to a third 

preferred embodiment of the present invention, in 

20 which, 

(a) is a section vie\..· showing the principal 

portions before application thereto of an external 

force in a withdrawing direction, 

( b) is a section vie" showing the principal 

2~ portions during application thereto of an external 
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force in a withdrawing direction, 

Fig. 7 is a vertical section view showing an 

flexible pipe connector according to a fourth 

preferred embodiment of the present· invention, in 

which, 

(a) is a section view showing the principal 

portions before application thereto of an external 

force in a withdrawing direction, 

(b) is a section view showing the principal 

10 portions during application thereto of an external 

force in a withdrawing direction, 

Fig. 8 is an exploded perspective view showing 

principal portions, 

Fig. 9 is a vertical section view showing an 

15 entire flexible pipe connector according to a fifth 

preferred embodiment of the present invention, 

20 

25 

Fig. 10 shows a flexible pipe connector according 

to a sixth preferred embodiment of the present 

invention, in which, 

(a) is a section view showing the principal 

portions before application thereto of an external 

force in a withdrawing direction, 

(b) is a section view showing the principal 

portions during application thereto of an external 

force in a withdrawing direction, 
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Fig. 11 is a section view showing principal 

portions of an flexible pipe connector according to a 

seventh preferred embodiment of the present invention, 

and 

Fig. 12 is a section view showing principal 

portions of a conventional flexible pipe joint. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of an flexible pipe joint 

relating to the present invention will now be 

described in details with re£erence to the 

accompanying drawings. 

15 [first embodiment] 

Figs. 1 through 3 show a flexible pipe connector 

1 ~or use in transport of fluid (e.g. tap water) • 

. Into each of opposed ends of a first connector 

20 pipe made of cast iron as a first cylindrical member 

A, there is slidably inserted a second connector pipe 

2 made of cast iron and ·forming, on the side of one 

end thereof, a partially spherical outer peripheral 

face 2a along a direction of cylinder axis X (cylinder 

25 axis direction). Further, on each of the outer 
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peripheral face 2a of a spherical pipe portion 2A of 

the second connector pipe 2, there is slidably fitted 

a partially spherical inner peripheral face 3a formed 

at one end of a third connector pipe 3 made of cast 

iron and provided as a third cylindrical member C. 

An annular attaching groove 5 is defined in the 

outer peripheral face of a straight pipe portion 2B of 

the second connector pipe 2. Thi~ attaching groove 5 

has an axial length along the cylinder axis X shorter 

10 than an axial length of an annular restricting groove 

4 defined at an intermediate portion in the cylinder 

axis direction X in the inner peripheral face of the 

first connector pipe 1. To each of these attaching 

grooves 5, there is detachably attached a retaining 

15 member 6 which is made of stainless steel and which is 

radially flexible. This restricting member 6 is 

brought into face contact with an end face 4a of the 

restricting groove 4 in the cylinder axis direction x, 

so as to restrict range of relative movement between 

20 the first connector pipe 1 and the second· connector 

25 

pipe 2 in the direction of cylinder axis X. And, a 

mutually opposing radial distance between the outer 

peripheral face of the straight.pipe portion 2B of the 

second connector pipe 2 and the inner peripheral face 

of the first connector pipe 1 is designed so as to 
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allow insertion and withdrawal of the retaining member 

6. In other words, an annular space for allowing 

insertion/withdrawal of the retaining member 6 is 

formed between the opposing faces, i.e. between the 

.outer peripheral face of the straight pipe portion 2B 

of the second connector pipe 2 and the inner 

peripheral face 4b of the restricting groove 4. 

As shown in Figs. 3(a), 3(b), there i~ formed a 

radial-expansion restricting portion 7. When an 

10 exterhal force in the withdrawing direction generated 

in association with an earthquake or differential 

settlement is applied to the flexible pipe connector 

to cause the respective retaining member 6 fitted to 

the attaching groove 5 of the second connector pipe 2 

15 to come into contact, along the cylinder axis X, 

against the end face 4a of the restricting groove 4 

located on the side of the entrance opening (a) of the 

f1rst connector pipe 1 (i.e. the side for allowing 

insertion of the second connector pipe 2), the radial-

20 expansion restricting portion 7 functions to prevent, 

through contact, withdrawal of this restricting member 

6 from the attaching groove 5 in the direction of 

cylinder axis X. Further, as shown in Fig. 1, the 

outer peripheral face of the straight pipe portion 2B 

25 of the second connector pipe 2 includes, as an 
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integral projection thereof, an annular stop~er 

portion 8. This annular stopper portion 8 comes into 

face contact with the end face la of the first 

connector pipe 1 in the direction of cylinder axis X 

when the first connector pipe 1 and the second 

connector pipe 2 are moved relative to each other 

beyond a predetermined movement range. 

Each of the radial-expansion restri~ting portion 

7 is constructed from a radial-expansion restricting 

10 face 7a formed adjacent one end of the inner 

peripheral face 4b of the restricting groove 4 in the 

vicinity of the outer peripheral face 6a of the 

retaining member 6 when contacting the end face 4a of 

the restricting groove 4. The outer peripheral face 

15 6a of the retaining member 6 and the radial-expansion 

restricting face 7a are respectively formed parallel 

with or substantially parallel with the cylinder axis 

X.": 

Further, each of the end face Ge of the retaining 

20 member 6 in the direction of cylinder axis X and the 

opposed end faces 4a of the restricting. groove 4 in 

the direction of cylinder axis X is formed as a flat 

face extending normal or substantially normal to the 

cylinder axis X. Of the inner peripheral fac~ 4b of 

25 the restricting groove 4, a border portion 4c 
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extending continuously from the radial-expansion 

restricting face 7a is formed as a tapered face. 

An annular seal retaining groove 10 is formed 

adjacent each of opposed ends, in the direction of the 

cylinder axis X, in the inner peripheral face of the 

first connector pipe 1. This seal retaining groove 10 

ret~ins a first elastic sealing material 9 made of 

synthetic rubber material {e.g. styrene-butadiene 

rubber) for sealing between the inner peripheral face 

10 of the first connector pipe 1 and the outer peripheral 

face of the straight pipe portion 2B of the second 

connector pipe 2. The inner peripheral face 3a of the 

spherical pipe portion 3A of the third connector pipe 

3 defines an annular seal retaining groove 12. This 

15 seal retaining groove 12 retains a second elastic 

sealing material 11 made of synthetic rubber material 

(e.g. styrene-butadiene rubber) for sealing between 

the inner periphe~al face of the third connector pipe 

3 and the outer peripheral face 2a of the spherical 

20 pipe portion 2A of the second connector pipe 2. 

Further, a connector flange 3C is formed integrally 

with the end of the straight pipe portion 3B of the 

third connector pipe 3. This connector flange 3C 

includes a plurality of connecting through holes 3b 

25. coaxially arranged for fixedly connecting a certain 
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external piping device P such as a fluid transport 

pipe (e.g. water pipe) or a sluice valve by means of 

bolts and nuts. 

On the inner perip~1eral face, in the vicinity· of 

the entrince opening, of the spherical pipe portion 3A 

of the third connector pipe 3, there are attached a 

sliding guide member 13 made of cast iron and a 

stopper member 14 made of stainless steel. The 

sliding guide member 13 includes a partially spherical 

10 sliding face 13a for coming into sliding contact with 

the outer peripheral face 2a of the spherical pipe 

portion 2A of the second connector pipe 2. The 

stopper member 14 is constructed as a C-shaped member 

radially flexible for preventing inadvertent 

15 withdrawal of the sliding guide m"ember 13. 

The straight pipe portion 2B of the second 

connector pipe 2, defines, at the leading end thereof, 

a~tapered face 2b adapted for guiding the retaining 

member 6 while radially expanding it. The retaining 

20 member 6 is constructed as a C-shaped ring member 

having one peripheral portion thereof cutaway, and at 

opposed free ends of this C-shaped member, there are 

formed radial-expansion operating holes 6b for 

allowing elastic radial expansion of the retaining 

25 member 6 by some appropriate tool. 
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In operation, when the first and second connector 

pipes 1, 2 un-withdrawably connected to each other via 

the retaining member 6 are subjected to an external 

force in the withdrawing direction due to an 

earthquake or differential settlement, these first and 

second connector pipes 1, 2 move relative to each 

other to the movable 1 imi t within the movable. range 

defined by the length of the restricting groove 4, and 

the retaining member 6 fitted to the attaching groove 

10 5 of the second connector pipe 2 comes into contact, 

15 

along the direction of cylinder axis, against the one 

end face 4a of the restricting groove 4 located on the 

side of the entrance opening (a) of the first 

connector pipe 1. 

In the course of. the above, the portion of the 

retaining member 6 contacting against the.one end face 

4a of the restricting groove 4 of the first connector 

pfpe 1 and the further portion of the retaining member 

6 contacting against the end face of the attaching 

20 groove 5 of the second connector pipe 2 are radially 

displaced relative to each other. Further, the 

respective end faces 4a, 6c of the restricting groove 

4 and the retaining member 6 are formed as flat faces 

extending substantially normal to the cylinder axi~ X. 

25 Thus, the retaining member 6 is twisted and pivoted in 



5 

24 

a direction where a diagonal direction of a cross 

section of this retaining member 6 is aligned with the 

cylinder radial direction, with using the portion of 

Lhe retaining member 6 cont.acting the end face 4a of 

the restricting groove 4 of the first connector pipe 1 

and the further portion of the retaining member 6 

contacting the end face of the attaching groove 5 of 

the second connector pipe 2 as reaction points for the 

pivota~ movement. In the course of this twisting 

10 pivotal movement, the retaining member 6 comes into 

15 

contact with the radial-expansion restricting face 7a, 

whereby the retaining member 6 may be reliably 

prevented from being withdrawn from the attaching 

groove 5. 

Further, . even if subjected to such withdrawing 

external force of a significant magnit-qde under the 

above condition, as long as the sum of the amount of 

the radially outward elastic deformation of the 

portion of the first connector pipe on the side of the 

20 entrance opening (a) thereof and the radially inward· 

25 

elastic defo.rmation of the inserted portion of ·the 

second connector pipe 2 does not exceed the length of 

the diagonal line of the cross section of the 

retaining member 6, the retention Condition between 

the first and second connector pipes 1, 2 is not 



5 

25 

released. 

When an external .bending moment or shearing force 

is applied due to an earLhquake or differential 

settlement in a direction transversing the cylinder 

axis X, by a relative sliding movement between the 

outer peripheral face 2a of the spherical pipe portion 

2A of the second connector pipe 2 and the inner 

peripheral face 3a of the-spherical pipe portion 3A of 

the third connector pipe 3 along their spherical 

10 configurations, the second connector pipe 2 aQd the 

third connector pipe 3 may be flexed relative to each 

other, thereby to restrict damage to the flexible pipe 

connector. 

Further, when the second connector pipe 2 and the 

15 third connector pipe 3 have flexed to the maximum 

angle along the spherical configurations, the stopper 

portion 8 formed as a projection from the outer 

p~ripheral face of the straight pipe portion 2B of the 

second connector pipe 2 is designed so as to remain 

20 outside the flexion pivoting range of the opened end 

face of the spherical pipe portion 3A of the ,third 

connector pipe 3. 

For this reason, even when an external force in 

the direction transversing the cylinder axis X is 

25 applied after application of the external force in the 
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withdrawing direction, the stopper portion 8 prevents, 

through contact, the end face la of the first 

connector pipe 1 slidably radially retracting relative 

to the straight pipe portion 2B of the second 

connector pipe 2 from coming into the flexion pivotal 

range of the opened.end of the spherical pipe portion 

3A of the third connector pipe 3_, so that the second 

connector pipe 2 and the third connector pipe 3 may 

always flex relative to each other to the maximum 

10 angle in a reliable manner. 

[second embodiment] 

Figs. 4 and 5 ~how a flexible pipe connector for 

15 use in transport of fluid {e.g. tap water). Each of 

oppos~d ends of a second connector pipe 16 in the form 

of a straight pipe made of cast iron as a second 

c~lindrical member B is slidably inserted, in the 

direction of cylinder axis X, into a first spherical 

20 ring member 15 made of cast iron as a first 

cylindrical member A having a partially spherical 

configuration. And, on an outer peripheral face 15a 

of each spherical ring member 15, there is slidably 

fitted a partially spheri~al iriner peripheral face 17a 

25 formed at one end of a third connector pipe 3. 



.... 

27 

An annular attaching groove 5 is defined at an 

end in the direction of cylinder axis X in the outer 

peripheral face of the second· connector pipe 16. This 
. ,_ . 

attaching groo,·e 5 has an axial length al-ong the 

5 cylinder axis X shorter than an axial length of an 

annular restricting groove 4 defined at an 

intermediate portion in the cylinder axis direction X 

of the inner peripheral face of the spherical ring 

memb"er 15. To each of these attaching grooves 5, 

10 there is detachablr attached a retaining member 6 

which is made of stainless steel and which is radially 

flexible. This retaining member 6 is brought into 

face contact with an end face 4a, 4d of the 

restricting groove 4 in the cylinder axis direction X, 

15 so as to restrict range of relative movement between 

the spherical ring member 15 and the second connector 

pipe 16 in the direction of cylinder axis X. And, a 

m~tually opposing radial distance between the outer 

peripheral face of the second connector pipe 16 and 

20 the inner peripheral face 4b of the restricting groove 

4 is designed so as to allow insertion and withdrawal 

of the retaining member 6. In other words, an annular 

space for allowing insertion/withdrawal of the 

retaining member 6 is formed between the opposing 

25 faces, i.e. between the outer peripheral face of the 
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second connector pipe 2 and the inner peripheral face 

4b of the restricting groove 4. 

As shown in Figs. 5{a), 5(b), there is formed a 

radial-expansion restricting portion 7. When an 

external force in the withdrawing direction generated 

in association with an earthquake or differential 

settlement is applied to the flexible pipe connector 

to cause the retaining member 6 fitted to the 

attaching groove 5 of the second connector pipe 16 to 

10 come into contact, along the cylinder axis X, against 

the end face 4a of the restricting groove 4 located on 

the side of the entrance opening (a) of the spherical 

ring member 15 (i.e. the side for allowing insertion 

of the second connector pipe 16), the radial-expansion 

15 restricting . portion 7 functions to prevent, through 

contact, withdrawal of this restricting member 6 from 

the attaching groove 5 in the direction of cylinder 

a:x'.·is X. When the external force due ·to an earthquake 

or differential settlement is applied to the flexible 

20 pipe connector to cause the spherical ring member 15 

and the second connector pipe 16 to move relative to 

each other beyond a predetermined movement range, the 

retaining member 6 fitted to the attaching groove 5 of 

the second connector pipe 16 comes into face contact 

25 with the other end face 4d of the restricting groove 4 
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of the spherical ring ~ember 15 along the direction of 

the cylinder axis. 

Each of the radial-expansion restricting portion 

7 is constructed from a radial-expansion restricting 

5 face 7a formed adjacent one end of the inner 

peripheral face 4b of the restricting groove 4 in the 

vicinity of the auter peripheral face 6a of the 

retaining member 6 when contacting the end face 4a of 

the restricting groove 4. The outer peripheral face 

-10 6a of the retaining member 6 and the radial-expansion 

restricting" face 7a are respectively formed parallel 

with or substantially parallel with the cylinder axis 

x. 

Furt.her, each of the end face 6c 9f the retaining 

15 member 6 in the direction of cylinder axis X and the 

opposed end faces 4a, 4d of the restricting groove 4 

in the direction of cylinder axis X is fo.rmed as a 

flat face extending normal or substantially normal to 

the cylinder axis X. Of the inner peripheral face 4b 

20 of the restricting groove 4, a border portion 4c 

extending continuously from the each radial-expansion 

restricting face 7a is formed as a tapered face. 

An annular seal retaining groove 19 is formed 

adjacent each of opposed ends, in the direction of the 

25 eyllnder axis X, in the inner peripheral face of the 
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spherical ring member 15. This seal retaining groove 

19 retains a third elastic sealing material 18 made of 

synthetic rubber material (e.g. styrene-butadiene 

rubber) for sealing between the inner peripheral face 

of the spherical ring member and the outer peripheral 

face of the second connector pipe 16. The inner 

peripheral face 17a of the spherical pipe portion 17A 

of the third connector pipe 17 defines an annular seal 

retaining groove 21. This seal retaining groove 21 

10 retains a fourth elastic sealing· material 20 made of 

synthetic rubber material (e.g. styrene-butadiene 

rubber) for sealing between the inner peripheral face 

of the third connector pipe· and the outer peripheral 

face 15a of the spherical ring member 15. Further, _a 

15 connector flange 17C is formed integrally with an end 

of the straight pipe portion 17B of the third 

connector pipe 17. This connector flange 17C includes 

a\plurality of connecting through holes 17b coaxially 

arranged for fixedly connecting a certain external 

20 piping device P such as a fluid transport pipe (e.g. 

water pipe) or a sluice valve by means of bolts and 

nuts. 

25 

The outer peripheral face of the second connector 

pipe 16 includes, adjacent the leading end thereof, a 

tapered face 16a adapted for guiding the retaining 
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member 6 while radially expanding it; The retaining 

member 6 is constructed as a C-shaped ring member 

having one peripheral pbrtion thereof cutaway, and at 

opposed fi:-ee ends of this C-shaped there at·e formed 

radial-expansion operating holes for allowing elastic 

radial expansion of the retaining member 6 by some 

appropriate tool. 

In operation, when the spherical ring members 15 

and the second connector pipe 16 which are un-

10 withdrawably connected to each other via the retaining 

members 6 are subjected to an external force in the 

withdrawing direction due to an earthquake or 

differential settlement, these spherical ring members 

15 and the second connector pipe 16 respectively move 

15 relative to each other to the limit within the movable 

range defined by the le·ngth of the restricting groove 

4, and the retaining member 6 fitted to the attaching 

gr,oove 5 of the second connector pipe 16 comes into 

contact, along the direction of cylinder axis, 

20 against the one end face 4a of the restricting groove 

4 located on the side of the entrance opening (a) of 

the spherical ring member 15. 

In the course of the above, the portion of the 

retaining member 6 contacting against the one end face 

25 4a of the restricting groo,·e 4 of the spherical ri.ng 
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member 15 and the further portion of the r~taining 

member 6 contacting against the end face of the 

attachjng groove 5 of the second connector pipe 16 are 

radially displaced relatin:~ to each other. Further, 

the respective end faces 4a, 6c of the restricting 

groove 4 and the retaining member 6 ~re formed as flat 

faces extending substantially normal to the cylinder 

axis X. Thus, the retaining member 6 is twisted and 

pivoted in a direction where a diagonal direction of a 

10 cross section of this retaining -member 6 is aligned 

with the cylinder radial direction, with using the 

portion of the retaining member 6 contacting the end 

face 4a of the restricting groove 4 of the spherical 

ring member 15 and the further portion of the 

15 retaining member 6 contacting the end face of the 

attaching groove 5 of the second connector pipe 16 as 

reaction points for the pivotal movement. In the 

co.urse of this twisting pivotal movement, the 

retaining member 6 comes into contact with the radial-

20 expansion restricting face 7a, whereby the retaining 

membe·r 6 may be reliably prevented from being 

withdrawn from the attaching groove 5. 

Further, even if subjected to such withdrawing 

external force of a significant magnitude under the 

25 above condition, as long as the sum of the amount of 
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the radially outward elastic deformation of the 

portion of the spherical ring member on the side of 

the entrance opening (a) thereof and the radially 

inward elastic deformation of the inserted portion of 

the second connector pipe 16 does not exceed the 

length of the diagonal line of the cross section of 

the retaining member 6, the retention condition 

between the spherical ring members 15 and the second 

connector pipe 16 is not released. 

When an external bending moment or shearing force 

is applied due to an earthquake or differential 

settlement in a direction transversing the cylinder 

axis X, by a relative sliding movement between the 

outer peripheral face 15a of the spherical ring member 

15 15 and the inner peripheral face 17a of the spherical 

pipe portion 17A of the third connector pipe 17 along 

their spherical configurations, the spherical ring 

m~mber 15 and the third connector pipe 17 may be 

flexed relative to each other, thereby to restrict 

20 damage to the flexible pipe connector. 

[third embodiment] 

In the first embodiment described hereinbefore, 

25 each of the outer peripheral face 6a of the retaining 
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member 6 and the radial-expansion restricting face 7a 

is formed as a flat face extending parallel with or 

substantially parallel with the cylinder axis· X. 

Instead, as shown in Figs. G(a) and (b), each of at 

least a portion of the outer peripheral face 6a of the 

retaining member 6 and the radial-expansion 

restricting face 7a may be formed as a tapered face 

gradually reduced in diameter toward the entrance 

opening (a) of the first connector pipe 1 (i.e. the 

10 side for allowing insertion of the second connector 

15 

pipe 2) to come into contact with or come close to the 

outer peripheral face ~a of the retaining member 6 

when contacting the end face 4a of the restricting 

groove 4. 

The rest of the construction is the same as the 

first embodiment and identical components are denoted 

with identical reference marks or numerals and will 

n~t be described. 

Incidentally, each of at least a portion of the 

20 outer peripheral face 6a of the retaining member 6 and 

25 

the radial-expansion restricting face 7a described in 

the second embodiment may be formed as a tapered face 

gradually reduced in diameter toward the entrance 

opening of the spherical ring member 15 (i.e. the side 

for alJ owing insertion of the second connector pipe 

• 
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16) to come into contact with or come close to the 

outer peripheral face 6a of the retaining member 6 

contacting the end face 4a of the restricting groove 

4. 

[fourth embodiment] 

In the first embodiment described above, the 

radial-expansion restricting portion 7 is constructed 

10 from the radial-expansion restricting face 7a formed 

at one end of the inner peripheral face 4b of the 

restricting groove 4 in the vicinity of the outer 

peripheral face 6a of the retaining member 6 

contacting the one end face 4a of the restricting 

15 groove 4. Instead, as shown in Figs. 7(a), (b) and 

Fig. 8, the radial-expansion restricting portion 7 may 

be constructed from a r'adial-expansion restricting 

f~ce 7a of the inner peripheral face of the 

restricting member 7A formed of stainless steel 

20 engaged and retained at one end of the inner 

peripheral face 4b of the restricting groove 4 for 

coming into contact with or coming closer to the outer 

peripheral face 6a of the retaining member 6 when 

contacting the one end face 4a of the restricting 

25 groove 4. 
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The restricting member 7A is comprised of an 

annular ring member having one ~eripheral portion 

thereof cutaway and this member 7A is capable of 

elastic deformation (bending deformation) radially 

inwards (radially reducing direction) and is engaged 

and retained, under the radially reduced condition, 

at the one end of the inner peripheral face 4b of the 

restricting groove 4. 

At each free peripheral. end of the restricting 

10 member 7A, there is defined a radial-reduction 

15 

operating hole 7b for allowing this restricting member 

7A to effect the radially reducing elastic deformation 

(bending deformation) by means of some appropriate 

tool. 

The rest of the construction is the same as the 

first embodiment and identical components are denoted 

with identical reference marks or numerals and will 

ndt be described. 

Incidentally, the radial-expansion restricting 

20 face 7a described in the second embodiment, like the 

25 

above-described arrangement, may be constructed from a 

radial-expansion restricting face 7a of the inner 

peripheral face of the restricting member 7A formed of 

stainless steel engaged and retained at one end of the 

inner peripheral face 4b of the restr.icting groove 4 
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for coming into contact with or coming closer to the 

outer peripheral face 6a of the retaining member 6 

when contacting the one end face 4a of the restricting 

groove 4. 

[tifth embodiment] 

Fig. 9 shows a construction in which a portion of 

the first connector pipe 1 described in the first 

embodiment is modified for improvement. Namely, in 

this first connector pipe 1, a portion lA thereof 

located at an intermediate position of the restricting 

groove 4 in the direction of cylinder axis X is formed 

as a radially bulging portion. 

With this construction of the fifth embodiment, 

in assembling this flexible pipe connector, when the 

straight pipe portion 2B of the second connector pipe 

2 ~is inserted into the first connector pipe 1 to bring 

the leading end of the straight pipe portion 2B of the 

20 second connector pipe 2 to the bulging portion lA of 

the first connector pipe 1, there is created a large 

annular space between the end side of the outer 

peripheral face of the straight pipe portion 2B of the 

second connector pipe 2 and the axially intermediate 

25 poition of the inner peripheral face 4b of the 
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restricting groove 4. Accordingly, through this large 

annular space, the radially expanded retaining member 

6 may be readily ~nserted from the leading end of the 

straight pipe portion 28 to the attaching groove 5 of 

the second connector pipe 2. 

The rest of the construction is the same as the 

first embodiment and identical components are denoted 

with identical reference marks or numerals and will 

not be described. 

{sixth embodiment] 

Figs. lO(a) and (b) show improvement of the 

flexible pipe connector described in the second 

15 embodiment. In this, the radial-expansion.restrictin~ 

portion 7 is provided.- This portion 7 prevents the 

restricting member 6 from being withdrawn from the 

a~taching groove 5 when an extetnal force in the 

withdrawing direction is applied to the flexible pipe 

20 connector due to an earthquake or differential 

settlement to cause the restricting member 6 fitted to 

the attaching groove 5 of the second connector pipe 16 

to come into contact, along the direction of cylinder 

axis X, with the one end face 4a of the· restricting 

25 groove 4 located on the side of the entrance opening 



5 

39 

{a) of the spherical ring member 15. Further, another 

radial-expansion resiricting portion 7 is provided to 

the other end face 4d of the restricting groove 4 of 

the spherical ring member 15. This restricting 

portion 7 prevents the retaining member 6 from being 

withdrawn from the attaching groove 5 when an external 

force in the withdrawing direction is applied to the 

flexible pipe connector due to an earthquake or 

differential settlement to cause the restricting 

10 member 6 fitted to the attaching groove 5 of the 

second connector pipe 16 to come into face contact, 

along the direction of cylinder axis X, with the other 

end face 4d of the restricting groove 4 of the 

spherical rin& member 15. 

15 The radial-expansion restricting portions 7 

constructed respectively from the radial-expansion 

restricting faces 7a formed at the opposed ends of the 

i~ner peripheral face 4b of the restricting groove 4 

in the vicinity of the outer peripheral face 6a of the 

20 retaining member 6 contacting the end faces 4a, 4d of 

the restricting groove 4. 

The rest of the construction is the same as the 

second embodiment and identical components are denoted 

with identical reference marks or numerals· and will 

25 not be described. 
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[seventh embodiment] 

In the foregoing respective embodiments, each of 

the end face 4a of the restricting groove 4 and the 

end face 6c of the retaining member 6 is formed as a 

face extending normal or substantially normal to the 

cylinder axis X. . Instead, as shown in Fig. 11, at 

least a portion of the contacting faces, i.e. of the 

10 end face 4a of the restricting groove 4 of the first 

cylindrical member A (i.e. the first connector pipe 1 

or the spherical .ring member 15) and the ~nd face 6c 

of the retaining member 6 fitted to the attaching 

groove 5 of the second cylindrical member B (i.e. the 

15 second connector pipe 2 or 16) may be formed as a 

tapered face extending radially outwards as 

approaching the entrance opening (a) of the first 

cylindrical member A. 

The rest of the ~onstruction is the same as the 

20 foregoing respective embodiments and identical 

components are denoted with identical reference marks 

or numerals and will riot be described. 

[other embodiments] 

25 
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(1) In the foregoing respective embodiments, the 

radial-expansion restricting portion 7 is constructed 

from a radial-expansion restricting face extending 

continuously in the peripheral direction. ··rnstead., 

this portion 7 may be constructed from a plurality of 

discrete projections spaced apart from each other in 

the peripheral direction. 

In short, the specific shape of the radial­

expansion restricting portion 7 is not limited to 

10 those described above as long as this portion can 

prevent the restricting member 6 from being withdrawn 

from the attaching groove 5 when this restricting 

member 6 fitted to the attaching groove 5 of the 

second cylindrical member B comes into contact, along 

15 the direction of cylinder axis X, with the one end 

face 4a of the restricting groove 4 located on the 

side of the entrance opening (a) of the first 

cylindrical member A. 

20 ( 2 ) In the fourth embodiment described 

hereinbefore, the restricting member 7A is engaged and 

retained at the one end of the inner peripheral face 

4b of the restricting groove 4 by utilizing the 

elastic resilience in the radially expanding direction 

25 of the restricting member 7A per se which is being 
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reduced radially. Instead, this restricting member 

7A may be fixed to the one end of the inner peripheral 

face 4b of the restricting groove 4 by using a certain 

appropriate fi~ing means. 

In case the restricting mefuber 7A is fixed by 

means of such appropriatP fixing means as bolts or 

welding, this restricting member 7A may be comprised 

of an an~ular ring member or of a plurality of 

discret.~ restricting elements slit apart from each 

10 other in the peripheral direction. 

(3) In the foregoing respective embodiments, the 

flexible pipe connector is provided as an assembly of 

three components, i.e. the first cylindrical member A, 

15 the second cylindrical member B and the third 

cylindrical member C. However, the spirit o"f ·the 

present invention may be applied also to a different 

t~pe of flexible pipe connector comprised of an 

assembly of two components, i.e. the first cylindrical 

20 member A and the second cylindrical member B. 

(4) In the foregoing first through sixth 

embodiments, each of the end face 4a of the 

restricting groove 4 and the end face 6c of the 

25 retaining member 6 is formed as a face extending 
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normal or substantially normal to the cylinder axis X. 

Instead, only mutual contacting portions of the end 

face 4a of the restricting member 4 and the end face 

6c of the ee ta in i ng member 6 may be formed 

respectively as such face extending normal or 

substantially normal to the cylinder axis X. · 

The invention may be embodied in other specific 

forms without depar~i~g from the spirit or essential 

10 characteristics thereof. The present embodiments are 

therefore to be considered in all respects as 

illustrative and not restrictive, the scope of the 

invention being indicated by the appended claims 

rather than the foregoing description and all changes 

15 

20 

25 

which come within the meaning and range of equivalency 

of the claims are therefore intended to be embraced 

therein. 
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What is claimed is: 

1. A flexible pipe connector having: 

a first cylindrical member (A); 

5 a second cylindrical member ( B) to be inserted 

into the first cylindrical member (A); 

characterized by 

an annular restricting groove ( 4) defined in an 

inner peripheral face of the first cylindrical member 

10 (A); 

an annular attaching groove ·(5) defined in ~n 

outer peripheral face of the second cylindrical member 

(B) and having a shorter length than the restricting 

groove (4) in a direction of cylinder axis (X); 

15 a retaining member ( 6) radially expandably and 

detachably fitted to the attaching groove (5)···for 

coming into contact with an end face of the 

re~tricting groove (4) in the cylinder axis (X) 

direction so as to restrict range of relative movement 

20 between the first and second cylindrical members (A, 

B) in the cylinder axis (X) direction; 

the outer peripheral face of the second 

cylindrical member (B) and the inner peripheral face 

of the first cylindrical member (A) being provided 

25 with a radial opposing distance therebetween 

111111111111111111111111111111 
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determined so as to allow insertion and withdrawal of 

the retaining member (6); 

a radial-expansion restricting portion ( 7) for 

preventing, through contact, 
........ 

a radially outward 

5 withdrawing movement of the retaining member (6} from 

the attaching groove (5) when the retaining member (6) 

comes into contact, along the direction of the 

cylinder axis (X), against ,an end face ( 4a l of the 

restricting groove (4) located on the side of an 

10 entrance opening of the first cylindrical member (A); 

at least mutually contacting portions 

respectively of the end face (4a) of the restricting 

groove (4) and an end face (6c) of the retaining 

member (6) being formed as faces extending 

15 substantially normal to the cylinder axis ( X) or 

tapered faces extending radially outward as 

approaching the entrance opening of the first 

cylindrical member (A). 

20 2. A flexible pipe connector as defined in claim 1, 

characterized in that 

said radial-expansion restricting portion (7) 

comprises a radial-expansion restricting face (7a) 

formed at an end of an inner peripheral face (4b) of 

25 the restricting groove (4) in such a manner as to come 

11111111 1111111111111111111111 
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into contact with or come closer to the outer 

peripheral face (6a) of the retaining member (6) 

contacting against the end face (4a) of the 

restricting groove (4). 

5 

3. A flexible pipe connector as defined in claim 1, 

characterized in that 

said radial-expansion restricting portion (7) 

comprises a radial-expansion restricting face (7a) of 

10 a restricting member (7A) engaged and retained at one 

end of the inner peripheral face (4b) of the 

restricting groove ( 4) in such a manner as to come 

into contact with or come closer to the outer 

peripheral face ( 6a) of the retaining member ( 6) 

15 contacting against the end face (4a) of the 

restricting groove (4). 

4; A flexible pipe connector as defined in claim 2 

or 3, 

20 characterized in that 

said outer peripheral face (6a) of the retaining 

member ( 6) and the radial-expansion restricting face 

(7a) are formed respectively as a tapered face 

gradually reduced in the radial direction as 

25 approaching the entrance opening of the first 

· 11111111111111 11111 1111111 1111 
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cylindrical member (A). 

5. A flexible pipe connector as defined in claim 3, 

characterized in that 

5 said restricting member (7A) is capable of 

radially inward bending deformation and this 

restricting member (7A) is engaged and retained, under 

a radially reduced condition, at the one end of the 

inner peripheral face (4d) of the restricting groove 

10 ( 4 ) • 

6. A flexible pipe connector as defined in any one 

of claims 1 through 5, 

characterized in that 

15 an intermediate portion ( lA) of the restricting 

groove (4)of the first cylindrical member (A) relative 

to the cylinder axis (X) is formed as a radially 

bulging portion. 

20 7. A flexible pipe connector as defined in claim 

1 , 

characterized in that 

the first cylindrical member (A) comprises a 

spherical -ring member made ( 15) of case iron, the 

25 second cylindrical member ( B) comprises a second 

111111111111111111111111111111 
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c·onnector pipe ( 16) in the form of a straight pipe 

made of cast iron, the first cylindrical member (A) 

being slidably inserted into each of opposed ends of 

the second connector pipe (16), a partially spherical 

5 inner face ( 17a) formed at one end of a third 

connector pipe (17) as a third cylindrical member (C) 

being fitted on an outer peripheral face (15a) of the 

spherical ring member (15) to be slidable relative 

thereto along the partial spherical shape thereof. 

10 

8. A flexible pipe connector as defined in claim 

1' 

characterized in that 

the radial expansion restricting portion (7) 

15 comprises a radial expansion restricting face (7a) 

formed adjacent one end of the inner peripheral face 

(4b) of the restricting groove (4) in the vicinity of 

t~e outer peripheral face (6a) of the retaining member 

(6) when contacting the end faces (4a, 4d) of the 

20 restricting groove (4), the outer outer peripheral 

face (6a) of the retaining member (6) and the radial-

expansion restricting face (7a) being respective1y 

formed parallel with or substantially parallel with 

the cylinder axis (X). 

25 
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9. A flexible pipe connector as defined in claim 

1 ' 

characterized in that 

at least mutually contacting portions 

5 respectively of the end face (4a) of the restricting 

groove (4) of the first cylindrical member (A) and the 

end. face ( 6c) of the retaining member { 6) fitted to 

the attaching groove (5) of the second cylindrical 

member (B) are formed as tapered faces extending 

10 radially. outward as approaching the entrance opening 

of the first cylindrical member (A}. 

10. A flexible pipe connector as defined in claim 

1, 

15 characterized in that 

a partial spherical face (2a) formed at one end 

of the second cylindrical member {B) is inserted into 

ea~h of opposed ends of the first cylindrical member 

{A) to be slidable relative thereto in a direction of 

20 cylinder axis (X), a partially spherical inner face 

(3a) formed at one end of a third cylindrical member 

(C) being fitted on an outer peripheral. face (2a) of a 

spherical pipe portion (2A) of the second cylindrical 

member (B). 

25 
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