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FLUID TRANSPORT PIPE JOINT 

BACKGROUND OF THE INVENTION 

5 1. FIELD OF THE INVENTION 

The present invention relates to a joint for a 

fluid transport pipe for use in e.g. connecting a 

fluid piping device such as a branch pipe or a sluice 

10 valve between opposed terminal ends of two fluid 

transport pipes so as to communicate with through 

bores defined in peripheral walls of the respective 

fluid transport pipes, and more particularly to a 

fluid transport pipe joint having a cylindrical 

15 connecting portion projecting from a body of the 

20 

joint. 

2\ DESCRIPTION OF THE RELATED ART 

A c.o.ri.ventional fluid transport pipe joint is 

shown in Fig. 17. As shown, this joint to be 

connected with a fluid transport pipe p includes three 

split joint members Bl, B2 and B3 to be fitted around 

a peripheral wall 50 of the fluid transport pipe P, 

25 with the split joint members Bl, B2 and B3 being 
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rigidly connected with each other by means of bolts 51 

and nuts 52. The first split joint member Bl opposed 

to a through bore 50a defined in the peripheral wall 

50 of the pipe integrally includes, as an integral 

5 projection, a cylindrical connecting portion 53 for 

communicating with .the through bore 50a in a direct.ion 

normal to an axis X of the fluid transport pipe P. 

Further, this cylindrical connecting portion 53 

.integrally includes, at a leading end thereof, a 

10 connecting flange 53A to which the above-mentioned 

fluid piping device such as a branch pipe or a sluice 

valve is to be connected. 

Each of the split connecting members Bl, B2 and 

B3 is engaged with and retained by an elastic sealing 

15 element 54 for fluid-tightly sealing a gap formed with 

the ·outer peripheral wall 50 of the pipe as well as 

the connecting portions between these split connecting 

members Bl, B2 and B3 adjacent in the peripheral 

direction of the pipe so as to prevent leakage of 

20 fluid from the through bore 50a. 

However, with this conventional pipe joint, the 

first split connecting member Bl and the cylindrical 

connecting member 53 are integrally formed by means of 

casting. Therefore, with occurrence of •n earthquake 
' 

25 or differential setting due to poor or soft ground, 
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the connection between the first split connecting 

member Bl and the cylindrical connecting portion 53 

may be subject to a significant external force (such 

as a bending moment} effective in a direction 

5 transverse to an axis Y of the cylindrical connecting 

portion 53 (a shearing direction), so that the 

connection may be broken or damaged. 

Then, in order to restrict the possibility ~f 

such damage or breakage in the connection due to an 

10 earthquake . or differential settlement, the 

construction of Fig. 17 provides that the connecting 

flange 53A of the cylindrical connecting portion 53 of 

the first split joint member Bl is fixedly connected, 

by means of bolts 55 and nuts 56, with a flexible 

15 joint C which is omni-directionally pivotable relative 

to the connecting flange 53A, i.e. to the joint member 

Bl. 

. Referring more particularly to this flexible 

joint C, this flexible joint C inc.ludes: a receiver 

20 pipe portion 57 having, at an end .thereof, a 

connecting flan~e 57A corresponding to and to be 

connected with the connecting flange 53A of the first 

split joint member Bl; and an inserting pipe member 58 

having a connecting flange 58A inserted into the 

25 receiver pipe portion 57 and having, at a distal.end 
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thereof, an inserting pipe portion 58B 

connected with the external piping device. 

to be 

The 

tnserting pipe portion 58B of the inserting pipe 

member 58 is formed as a partially spherical portion 

including a partially spherical, second sliding 

contact face 58a to Gome into slidable contact with a 

partially spherical, first sliding contact face 57a 

. formed in an.inner peripheral surface of the receiver 

pipe portion 57. Further, on the opening sid~ of the 

10 first sliding face 57a of the receiver pipe portion 

57, there are provided a·sliding contact guide member 

59 having a partially spherical third sliding face 59a 

for slidably and omni-directionally pivotably (i.e. 

flexibly), but not longitudinally slidably, guiding 

15 the inserting pipe portion 58B of the inserted 

inserting pipe member 58 along the first sliding 

contact face 57a of the receiver pipe portion 57, .and 

a\C-shaped stopper ring 60 fitted and retained within 

a "first annular groove 57b defined on the opening side 

20 of the first sliding face 57a so as to prevent, 

through contact,·inadvertent withdrawal of the sliding 

contact guide member 59 to the opening side. 

Further, an annular elastic sealing member 61 is 

fitted and retained within a second annular groove 57c 

25 defined also in the fir~t sliding contact face 57a of 



·-::: ... 
5 

the receiver pipe portion 57, so that the sealing 

member 61 is pressed against the second sliding 

contact f~ce 58a of the inserting pipe member 5&. 

Then, with the above-described construction 

5 connected with the flexible joint C, when a 

·significant exte.rnal force is exerted in the 

transverse direction (shearing direction) to the axis 

Y of the cyl~ndrical connecting portion 53 due to an 

earthquake or differential settlement in the poor 

10 ground, the receiver pipe portion 57 and the inserting 

pipe member 58 may flex three-dimensionally along the 

slidini contact faces 57a, 58a, 59~, thereby to reduce 

the external force component in the shearing direction 

effective on the connection between· the first split 

15 joint member Bl and the cylindrical connecting portion 

53. Accordingly, it is possible to restrict the 

possibility of breakage such as a crack or damage at 

this connection. 

However, according to the above construction, 

20 since the flexibie joint C having the receiver pipe 

portion 57 and the inserting pipe member 58.is rigidly 

connected with the cylindrical connecting portion 53 

of the first split joint member Bl, this necessarily 

extends the distance between the axis X of· the fluid 

25 transport pipe P and the distal connecting flange 58A 
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of the inserting pipe member 58. As a result, this 

construction will impose undesirable restriction on 

the arrangement of the external piping device such as 

a branch pipe or a sluice valve. The construction 

5 ·will further lead to complexity and enlargement of the 

pipe installing operation du·e to increase of the 

volume of the earth to be.dug at· the site of piping 

installation as well as to increase in the number of . . 

· ... 
components constituting the joint. These, as 

10 combined, result in undesirable increase of costs and 

the time period needed for the installation operation. 

The present invention ~ttends to the above-

described state of the art and its primary object is 

to prevent the breakage o;r damage at the connection 

15 between the first split joint member and the 

cylindrical connecting portion due to application of 

an external force effective in the shearing direction 

dhring occurrence of an earthquake or differential 

settlement, without imposing the undesirable 

20 limitations on the arrangement of other external 

piping device and with minimizing the costs and time 

period needed for the installin~ operation of the 

piping. 

25 SUMMARY OF THE INVENTION 
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For accomplishing the above-noted object, a fluid 

transport pipe joint, according to the features of the 

invention defined in the appended claim 1, comprises: 

a joint body to be connected to a fluid transport 

pipe, the joint. body including a cylindrical 

connecting portion projecting from the joint body; 

wherein, the cylindrical connecting portion 

includes a fixed cylindrical member formed integrally 

10 with the joint body and a movable cylindrical member 

fluid-tightly connectable to the fixed cylindrical 

member to be 

thereto. 

pivotable three-dimens.ionally relat.ive 

With the above construction, when a significant 

15 external force occurs in the transverse direction 

(shearing direction) relative to the axis of the 

cylindrical connecting portion due to occurrence of an 

e~rthquake or differential settlement in poor ground, 

the fixed cylindrical member formed integral with the 

20 joint body and the movable cylindrical member flex 

three-dimensionally relative to each other so as to 

reduce the force component effective on the connection 

between the joint body and the cylindrical connec~ing 

portion. Accordingly, it is possible to restrict the 

25 occurrence of breakage or damage at this connection. 
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Further, in comparison with the conventional 

construction using the flexible joint interconnecting 

the receiver pipe portion and the inserting pipe 

portion pivotably relative to each other. The above 

construction of the present invention may reduce the 

distance between tb,e axis of the fluid transport pipe 

and the distal end of the movable cylindrical member 

at least by an amount corresponding to the length of 

the receiver pipe portion. As a result, it . is also 

10 possible to reduce the volume of the earth to be dug: 

at the installment site as well as the number of the 

components constituting the entire joint. 

Consequently, it has become possibl,e to achieve the 

above-mentioned primary object of the invention, i.e. 

15 to prevent the breakage or damage at the connection 

between the first split joint member and the 

cylindrical connecting portion due to application of 

an external force effective in the shearing direction 

during occurrence of an earthquake or differential 

20 settlement, without imposing the undesirable 

limitations on the arrangement of other external 

piping device and with minimizing the costs and time 

period needed for the installing operation of the 

piping. 

25 According to one aspect of the invention, the 
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joint body includes a plurality of split joint members 

to be fixedly connected with each other around a 

peripheral wall of the fluid transport pipe, a first 

split joint member of the joint members being disposed 

5 in opposition to a through bore defin•d in the 

peripheral wall of the transport pipe, said first 

split joint member integrally f~rniing said fixed 

cylindrical member communicated with said through 

bore. 

10 With the above construction, the fixed 

cylindrical member is formed integral with one of the 

joint members split along the peripheral direction of 

the pipe. Then, in comparison e.g. with a further 

construction in which the joint body is formed of a 

15 tubular member, the operation for connecting the 

movable cylindrical member to the fixed cylindrical 

member may be easy, whereby the entire assembly 

operation of the joint may be effected simply and 

efficiently. 

20 According to a still further aspect of the 
.-

invent ion, the movable cylindrical member to be 

connected with the fixed cylindrical member defines, 

in an outer peripheral face thereof, a first sliding 

contact face having a partially spherical shape; the 

25 fixed cylindrical member defines,·· in an inner 
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peripheral face thereof, a second sliding contact face 

having a partially spherical shape for coming into 

slidable contact with the first sliding contact face; 

and stopper means is provided for preventing, through 

.contact, inadve~tent withdrawal of the movable 

cylindrical member .from the fixed cylindrical member, 

while allowing the movable cylindrical member to be 

pivotably fle~ed relative to the fixed cylindric~! 

member along the first and second sliding contact 

10 faces. 

With the above construction, when a significant 

external force in the transverse direction (shearing 

direction) relative to the axis of the cylindrical 

connecting portion due to occurrence of an earthquake 

15 or differential iettlement in poor ground, the fixed 

cylindrical member and the movable cylindrical member 

can smoothly flex three-dimensionally relative to each 

other along the partially spherical first and second 

sliding contact faces defined in the faces of these 

20 members contacting with each other. Therefore, even 

when such external force is -applied suddenly, the 

occurrence of breakage or damage at the connection 

between the first split joint member and the 

cylindrical connecting portion may be effectivelf 

25 restricted. 
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According to a· still further aspect of the 

invention, the ~ovable cylindrical member ha~ an axial 

length which is shorter than an inside diameter of the 

fixed cylindrical member; the movable cylindrical 

5 member has an ~ntire outer periphe.ral face 

constituting the. p.artially spherical first sliding 

contact face; the fixed cylindrical memQer defines, in 
. . 

an inner pe~ipheral face thereof, the partially 

spherical second sliding contact face rotatably 

10 engageable with the first sliding face of the movable 

cylindrical member; the stopper means is constituted 

from an opened peripheral edge of the fixed 

cylindrical member having an inside diameter which is 

shorter than a maximum diameter of the first sliding 

15 contact face of the movable cylindrical member; and 

the opened peripheral edge of the fixed cylindrical 

member defines a cutout portion for allowing insertion 

of the movable . cylindrical member toward the second 

sliding contact face only when the axis of the movable 

20 cylindrical member is oriented normal to the axis of 

the fixed cylindrical member and.allowing the movable 

cylindrical member to be pivoted until the axis of the 

inserted movable cylindrical member comes into 

register with the axis of the· fixed cylindricaf 

25 member. 
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With the above construction, through the cutout 

portion defined at the opened peripheral edge of the 

fixed cylindrical member, the movable cylindrical 

member is inserted with the axis thereof being 

oriented normal to the axis of the fixed cylindrical 

member; and then, .this inserted movable cylindrical 

member is pivoted until the axis thereof comes into 

register with the axis of the fixed cylindrical 

member. With these simple operations, a withdrawal 

10 displacement of the movable cylindrical member may be 

effectively prevented through contact with the opened 

peripheral edge of the fixed cylindrical member. 

Accordingly, the stopper means may be constructed 

simple. In addition, in the a::;sembled condition in 

15 which the movable cylindrical member is inserted into 

and connected with the fixed cylindrical member, the 

entire or almost entire movable cylindrical member is 

po.si tioned inside the fixed cylindrical member. So 

~hat, the distance between the through bore ·of the 

20 peripheral wall of the pipe and the distal end of the 

movable cylindrical member may be even shorter, 

thereby to provide greater freedom in the arrangement 

of the external piping device and also to further 

reduce the costs and time period n~eded for the pip~ 

25 installing operation. 
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According to a still further aspect of the 

invention, the first sliding contact face is defined 

at an axial end portion of the outer peripheral face 

of the movable cylindrical member; the inside diameter 

of the fixed cylindrical member is set so as to allow 

axial withdrawal o.f ·the movable cylindrical member 

oriented coaxially with the fixed cylindrical member; 

in the inner.peripheral face of the fixed cylindrical 

member and at a portion of the inner peripheral face 

10 co-extending from the second sliding contact face 

contacting the first sliding contact face of the 

movable cylindrical member, there are provided a 

sliding contact guide member having a partially 

spherical third sliding contact face for coming into 

15 slidable. contact with the first sliding contat face of 

the movable cylindrical member and a stopper member 

for preventing, through contact, displacement of the 

siiding contact guide member toward the opening; and 

said sliding contact guide member and said stopper 

20 member together constitute s~id stopper means. 

With the above construction, after the partially 

spherical first sliding contact face defined at the 

end of the movable cylindrical member is inserted 

along the axis of the fixed cylindrical member, th~ 

25 sliding contact guide member and the stopper member 
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are assembled with the portion adjacent the opening 

co-extending from the second sliding contact face of 

the fixed cylindrical member. With these, it is 

possible to prevent withdrawal displacement of the 

5 movable cylindrical member from the fixed cylindrical 

member while allowing the pivotal flexion between the 

fixed cylindrical member and the ·movable cylindrical 

member along the two sliding contact faces. 

Accordingly, the movable cylindrical member may 

10 have any desired shape at the other axial end thereof, 

which shape is su~table for connection of a particular 

external piping device. In this manner, this 

construction may provide even greater designing 

freedom, in comparison with the construction defined 

15 in the appended claim 4. Moreover, for disconnecting 

the movable cylindrical member from the fix~d 

cylindrical member·, this disconnecting operation is 

possible by removing the stopper member from the fixed 

cylindrical member, even with the movable cylindrical 

20 member kept connected with the external piping device. 

Hence, the manner of disco.nnecting operation may be 

freely chosen, depending on the particular operational 

requirements. 

According to a still further aspect of th~ 

25 invention, the joint further comprises releasable 
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tempo~ary fixing means for temporarily fixing the 

movaole cylindrical member to the fixed cylindrical 

member. 

With this construction, the fixed cylindrical 

member and the movable cylindrical member together 

constituting the . cylindrical connecting portion are 

rendered flexible three-dimensionally relative to each 

other. Furt~er, in connecting the external pipin' 

device to the movable cylindrical member, the movable 

10 cylindrical.member may be temporarily fixed to the 

fixed cylindrical member b~ means of the temporary 

fixing means. Therefore, it is not necessary to 

maintain, by e.g. a hand, the movable cylindrical 

member at the predetermined connecting posture, which 

15 member tends to incline downwards by the weight of its 

own. Thus, the connecting operation of the external 

piping device may be effected efficiently. 

Preferably, the temporary fixing means effects 

the temporarily fixing operation with the movable 

20 cylindrical member and the fixed cylindrical member 

being oriented coaxially or substantially coaxially. 

With the above construction, when the external 

piping device is connected to the movable cylindrical 

member temporarily fixed to the fixed cylindrica+ 

25 member, the movable cylindrical member and the fixed 
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cylindrical member are located at a center position in 

the pivotal flexion range at which position the axes 

of these member are aligned with each other. 

Therefore, it is not necessary to adjust the connected 

postures of the movable and fixed cylindrical members 

after the connecting operation of the external piping 

device. H~ncer the connecting operation of the 

external piping device may be effected further 

efficiently. 

According to a still further aspect of the 

invention, the temporary fixing means includes a screw 

member threaded to the fixed cylindrical member, the 

screw member being capable of pressing the first 

sliding contact face of t~e ~ovable cylindrical 

15 member, and a protector member interposed between a 

20 

leading end of the screw member and the first sliding 

contact face of the movable cylindrical member, the 

piotector member being softer than the first sliding 

contact face. 

With the above construction, while the movable 

cylindrical member and the fixed cylindrical member 

may be reliably and firmly temporarily fixed relative 

to each other by means of the screw member, it is also 

possible to restrict- damage to the first sliding fac~ 

25 of the movable cylindrical member. 
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According to a still further aspect of the 

invention, the temporary fixing means includes a screw 

member threaded to the fixed cylindrical member, the 

screw member being capable of pressing the first 

sliding contact face of the movable cylindrical 

member, and this screw member includes a breakable 

portion which is breakable, when subjected to an 

external· force tending to move the fixed cylindrical 

member and the movable cylindrical member relative to 

each other, so as to release the temporarily fixed 

condition between the movable cylindrical member and 

the fixed cylindrical member. 

With the above construction, even if a worker 

forgets to r~lease the temporarily fixed condition 

15 provided by the screw member after the external piping 

device is connected to the movable cylindrical member 

temporarily fixed to the fixed cylindrical member, 

with occurence and application of a significant 

external force to the screw member due to occurrence 

20 of an earthquake or differential settlement in the 

poor ground, this external force breaks the breakable 

portion of the screw member, thereby to automatically 

release the temporarily fixed condition of the movable 

cylindrical member relative to the fixed cylindrica~ 

25 member. 
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For this reason, the above construction can 

eliminate the necessity of the releasing operation of 

the screw member operated for the temporary fixing. 

Therefore, the connecting operation of the external 

piping device may be effected still more efficiently. 

According to. a sti~l further aspect of the 

invention, of the inner peripheral face·. of the movable 

cylindrical ~ember, at least a portion thereof co­

extending from the end on the side of the joint body 

10 is formed as a tapered face having a gradually 

increasing diameter towards the joint body; and this 

tapered face has a maximum inside diameter which is 

greater than the diameter of the through bore. 

With the above construction, when the movable 

15 cylindrical member is pivotably flexe~ relative to the 

fixed cylindric.al member, the end of the movable 

cylindrical member on the side of the joint body will 

no.t move at all or hardly move in the direction to 

reduce the cross sectional area of the fluid passage 

20 extending from the through bore to the movable 

cylindrical member. Accordingly, it becomes possible 

to restrict occurrence of pressure loss or turbulent. 

fluid flow between the fixed cylindrical member and 

the movable cylindrical member. 

25 Preferably, the protector member is constituted 
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by a portion of an elastic sealing member for fluid­

tightly sealing the gap formed between the opposed 

connected faces of the fixed cylindrical member and 

the movable cylindrical member. 

With the above construction; it is possible to 

restrict damage to.the first sliding contact face of 

the movable cylindrical member in the course of the 

temporary. fix.ing operation using the screw member. In 

addition, as a portion of the elastic sealing member 

10 is utilized also as the protector member, the number 

of the components may be reduced and eventually the 

assembly operation may be further facilitated. 

Further and other objects, features and effects of 

the invention will become more apparent from the 

15 following more detailed description of the embodiments 

of the invent.ion with reference to the accompanying 

drawings. 

~o 

BRIEF DESCRIPTION OF THE·DRAWINGS 

Fig. 1 is a side view of a fluid. transport pipe 

joint relating to a first preferred embodiment of the 

invention, 

Fig. 2 is a perspective view taken along a line 

25 II-II in Fig. 1, 
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Fig. 3 is a section view taken along a line III-

III in Fig. 1' 

Fig. 4 is a section view taken along a line IV-IV 

in Fig. 1 ' 

Fig. 5 is an enlarged section view taken along a 

line V-V in Fig. 1,. 

Fig. 6 is a partially cutaway side view showi"ng a 

bored condition, 

Fig. 7 is a partially cutaway side view showing a 

10 second embodiment of the invention, 

Fig. 8 is a rear view of a split joint member as 

viewed along a line VIII-VIII in Fig. 7, 

Fig. 9 is a section view showing principal 

portions of a movable cylindrical member illustrating 

15 an attaching operation thereof, 

Fig. 10 is an enlarged section view showing 

principal portions of a fluid transport pipe joint 

relating to a third embodiment of the ·invention, 

Fig. 11 is an enlarged section view showing 

20 principal portions of a fluid transport pipe joint 

relating to a fourth embodiment of the invention, 

25 

Fig. 12 is an enlarged section view showing 

·principal portions of a fluid transport pipe joint 

relating to a fifth embodiment of the invention, 

Fig. 13 is an enlarged section view showing 
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principal p9rtions of a fluid transport pipe joint 

relating to a sixth embodiment of the invention, 

Fig. 14 is an enlarged section view showing 

principal portions of a fluid transport pipe joint 

5 relating to a seventh embodiment of the invention, 

Fig. 15 is an overall section view showing a 

fluid transport . pipe joint relating to an eighth 

embodiment of the invention, 

Fig. 16 is a side view showing a split joint for 

10 a fluid transport pipe joint relating to a ninth 

embodiment, and 

15 

Fig. 17 is a section view showing a fluid 

transport pipe joint relating to the prior art as 

connected with a flexible joint member. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of a fluid transport pipe 

joint relating to the present invention will now be 

20 described in details with reference to the 

accompanying drawings. 

[first embodiment] 

25 A fluid tr~nsport pipe joint shown in Figs. 1 
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through 5 includes a joint body A made of cast iron to 

be connected with a fluid transport pipe P such as a 

water pipe formed of cast iron, and this joint body A 

includes three split joint members Bl, B2 and B3 

rigidly interconnected with each other around and 

along a peripheral wall i of the fluid transport pipe 

P {i.e. along the peripheral direction of the pipe). 

Of these split joint members, the fir~t split joint 

member Bl disposed in opposition to a through bore 2 

10 defined in the pipe peripheral wall 1 includes, as an 

15 

integral outer projection thereof, a cylindrical 

connecting portion 3 communicated with the through 

bore 2 in the horizontal direction normal to an axis X 

of the fluid transport pipe P. 

Each of the split joint members Bl, B2 and ·B3 

includes, at opposed peripheral ends thereof, there 

are formed, as integral radially outer projections,· 

cdnnecting flanges 6 to be rigidly connected with the 

adjacent connecting flanges 6 of the adjacent split 

20 · joint members by means of bolts 4 and nuts 5. At 

opposed ends of the respective split joint members Bl, 

B2, B3 in the direction of the axis X and at two 

positions spaced apart from each other in the 

peripheral direction, bolts 7 are threaded for 

25 maintaining the inner peripheral face of each split 
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Joint member Bl, B2, B3 and an outer peripheral face 

of the pipe peripheral wall 1 with a predetermined 

distance therebetween. Further, each of the split 

joint members Bl, B2, B3 defines a sealing groove 

within which there is fitted and retained an elastic 

sealing m~mber 8 made of synthetic rubber material 

(e.g. styrene-butadiene rubber) for fluid-tightly 

sealing the gap between the inner peripheral face of 

the respective split joint members Bl, B2, B3 and the 

10 outer peripheral face of the pipe peripheral wall 1 

and also the gap between the connecting flanges 6 of 

the peripherally adjacent and interconnected split 

joint members Bl, B2, B3, so as to prevent leakage of 

the fluid (e.g. tap water) from the through bore 2 to 

15 the outside. 

Between the inner peripheral faces of the split 

joint member Bl, B2, B3 and the outer peripheral face 

of the pipe peripheral wall 1, there is formed an 

annular space fluid-tightly (i.e. water-tightly) 

20 sealed by the elastic sealing members 8 and 

communicated with the through bore 2. Then,· when the 

fluid present inside the fluid transport pipe P flows 

into the annular space S through the through bore 2, 

an even pressure is applied to the inner faces of the 

25 respective split joint members Bl, B2, B3, wh~reby the 
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contact pressure to each.elastic sealing member 8 may 

be maintained substantially uniform. 

The cylindrical connecting . portion 3 includes a 

fixed cylindrical member 9 formed integral with the 

first split joint member Bl and a movable cylindrical 

member 10 formed of cast iron and three-dimensionally 

flexibly or pivotably connectable with the fixed 

cylindrical member 9. And, between the opposed 

connected faces of these fixed cylindrical member 9 

10 and movable cylindrical member 10, there is interposed 

. 15 

an elasti.c and annular sealing member 11 made of 

synthetic rubber material {e.g. styrene-butadiene 

rubber) for providing fluid or water-tightness 

there between •. 

More particularly, as shown in Fig. 5, the 

mova_ble cyli~drical member 10 includes an end portion 

lOA in the direction of the axis Y thereof and this 

portion lOA is formed as a partially spherical portion 

projecting o.utwards in the radial direction. Further, 

20 this partially spherical portion lOA defines, in an 

outer peripheral face thereof, a partially spherical 

first sliding contact face lOa which comes into 

sliding contact with a second sliding contact face 9a 

defined in an inner peripheral fac~ of the fixed 

25 cylindrical member 9. The fixed cylindrical member 9 
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has an inside diameter so determined as to allow. 

insertion and withdrawal of the spherical portion lOA 

of the movable cylindrical member 10 oriented coaxial 

with the axis Y of this fixed cylindrical member 9. 

Further, in th~ inner peripheral face of the 

fixed cylindrical member 9 and at a portion thereof 

adjacent the opening and co-extending from the second 

sliding contact face 9a coming into slidable contact 

with the first sliding contact face lOa of the movable 

10 cylindrical member 10, there are formed an annular 

sealing· groove 9b for retaining the elastic sealing 

member 11 and an annular groove 9c for engaging and 

retaining a C~shaped stopper member 13. Between the 

elastic sealing member 11 and the stopper member 13, 

15 there is interposed a sliding contact guide member 12 

formed of cast iron and defining a partially spherical 

third sliding contact face 12a which comes into 

slidable contact with the first sliding contact face 

lOa of the movable cylindrical member 10. 

20 The sliding contact guide member 12 and the 

stopper member 13 together constitute stopper means 14 

for preventing, through contact, withdrawal 

displacement of the movable cylindrical member 10 from 

the· fixed cylindrical member 9, while allowing th~ 

25 pivotal flexion of the movable cylindrical member· 10 
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relative to the fixed cylindrical member 9 along the 

sliding contact ~aces 9a, lOa, 12a. 

At the other end of the movable cylindri~al 

mem.ber 1.0 in the direction of the axis Y, there is 

integrally formed a co.nnecting flange lOB including a 

series of coaxially arranged connecting through holes 

lOb for use in connection of an external piping device 

such as a b:r;anch pipe or a sluice valve. Further, 

between the fixed cylindrical member 9 and the movable 

10 cylindrical member 10, there is releasably disposed a 

temporary fixing means 15 for temporarily fixing or 

temporarily fixing the movable cylindrical member 10 

to the fixed cylindrical member 9. 

This temporary fixing means 15 forms a first 

15 attac.hing hole 15a in each of connecting tongues 9A 

projecting from three peripheral positions of the 

outer peripheral face of the fixed cylindrical member 

9~ On the other hand, in the connecting flange lOB·of 

th~ movable cylindrical member 10 and at three 

20 peripheral positions thereof opposed to the first 

attaching holes 15a in the direction of the axis Y, 

there are formed second attaching holes 15b. Further, 

temporary fixi~g bolts 15A are inserted through the 

first and second attaching holes 15a, 15b opposed t<;> 

25 each other in the direction of the axis Y. With 
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these·, by tightening nuts 158 threaded on the leading 

threaded ends of the temporary fixing bolts 15A, the 

movable cylindrical member 10 and the fixed 

cylindrical member 9 may be temporarily fixed to each 

other·, with the axes thereof being substantially 

aligned with each o.ther. 

Then, after completion of the connecting 

operation of the external piping device to the 

connecting flange lOB of th~ movable cylindrical 

10 member ·10, the temporarily fixed condition realized by 

means of the temporary fixing bolts 15A and the nuts 

15B may be released. 

Incidentally, when the pipe joint of the. 

invention is installed with cutting off the water 

15 supply by operating a valve device disposed at a 

·predetermined position in the direction of the axis X 

of ~he fluid transport pipe P, the through bore 2 may 

b~ formed in the pipe peripheral wall 1 prior to this 

installment operation of the pipe joint. On the other 

20 hand, for forming the .through bore 2 without cutting 

off the supply of the fluid such as tap water, as 

illustrated in Fig. 6, first, the joint of the 

invention is installed at a predetermined position of 

the fluid transport pipe P; and then, ·one connectin~ 

25 flang.e 16A of a sluice valve device D, which is an 
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example of the external piping device, is rigidly 

connected, via bolts 22 and nuts 23, to the connecting 

flange lOB of the movable cylindrical me~ber 10. 

Further, to the other connecting flange 16B of this 

sluice valve device D, a connecting flange 19 of a 

boring device E having a rotary cutter 17 is rigidly 

connected via bolts 22 and nuts 23·. 

Under. the above condition, after a valve member 

18 of the sluice valve device D is opened, the rotary 

10 cuter 17 of the boring device E is driven to rotate 

and advanced toward the fluid transport pipe P, so as 

to define the through bore 2 in the pipe peripheral 

wall 1. 

After completion of the above boring operation, 

15 the rotary cutter 17 is rotatably retracted and the 

valve member 18 of the sluice valve device D is 

closed; and then the boring device E is detached and a 

branch pipe or the like, as a further example of the 

external piping device, may be connected to the other 

20 connecting flange 16B of the sluice valve device D. 

[second embodiment] 

A fluid transport pipe joint shown in Figs. 7 

25 through 9 includes a joint body A made of cast iron to· 
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be connected with a fluid transport pipe P such as a 

water pipe formed of cast iron, and this joint body A 

includes two split joint members Bl, B2 fitted around 

and along a peripheral wall 1 of the fluid transport 

pipe P (i.e. along the peripheral direction of the 

pipe). The split. joint members Bl, B2 are rigidly 

connected with each other,. by means of bolts 4 and 

nuts 5, in a direction normal to an axis X of the 

fluid transport pipe P. Of these split joint members, 

10 in an inner face of the first split joint member Bl 

disposed in opposition to a through bore 2 defined in 

the pipe peripheral wall 1, there is fitted and 

retained an elastic sealing member 8 made of synthetic 

rubber material (e.g. styrene-butadiene rubber) 

15 pressed against an outer peripheral face of the pipe 

peripheral wall in the vicinity of the peripheral edge 

of the through bore 2. The first split joint member 

Bl includes, as an integral outer projection thereof, 

a cylindrical connecting portion· 3 co~municated with 

20 the through bore 2 in the horizontal direction normal 

to the axis X of the fluid transport pipe P. 

The cylindrical connecting portion 3 includes a 

fixed cylindrical member 9 formed integral with the 

first split joint member Bl and a movable cylindrica~ 

.25 member 10 formed of cast iron and three-dimensionally 



- - ----------------.------

30 

flexibly or pivotably connectable with the fixed 

cylindrical member ·g. And, between the opposed 

connecte.d faces of these fixed cylindrical member 9 

and movable cylindrical member 10, there is interposed 

5 · an elastic and annular sealing member 11 made of 

synthetic rubber material (e.g. styrene-butadiene 

rubb~r) for providing fluid or water-tightness 

there between •. 

More particularly, the movable-cylindrical member 

10 10 has· a length along a pipe axis Y which length is 

shorter than an inside diameter o·f the fixed· 

cylindrical member 9. And, an entire outer peripheral 

face of this movable cylindrical member 10 constitutes 

a partially spherical first sliding contact face lOa. 

15 Whereas, the fixed cylindrical member 9 defines, in an 

inner peripheral face thereof, a partially spherical 

second sliding contact face 9a pivotably engageable 

with the first sliding contact face lOa of the movable 

cylindrical member 10. 

20 Further, there is provided a stopper means 14 for 

preventing, through contact, inadvertent withdrawal of 

the movable cylind
0

rical member 10 from the fixed 

cylindrical member 9, while allowing pivotal flexion 

of the movable cylindrical member 10 relative to the 

25 fixed cylindrical .member 10 along the two sliding 
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contact faces 9a, lOa. 

This stopper means 14 is constituted by an opened 

peripheral edge portion 9d of the fixed cylindrical.­

member 9, which edge portion has an inside diameter 

shorter than the maximum diameter of the first sliding 

contact face lOa of. the movable cylindrical member 10. 

The opened peripheral edge portion 9d ·of the 

fixed cylind~ical member 9 defines a cutout portion 9e 

which allows insertion of the movable cylindrical 

10 member 10 toward the second sl~ding contact face 9a 

only when the axis of the movable cylindrical member 

10 is oriented normal to the axis of the fixed 

cylindrical member 9 and which also allows pivotal 

flexion of the movable cylindrical member 10 until the 

15 axis of the inserted movable cylindrical member 10 

becomes aligned with the axis of the fixed cylindrical 

member 9. 

Further, between the fixed cylindrical member 9 

and the movable cylindrical member 10, there is 

20 releasably disposed a temporary fixing means 15 for 

temporarily fixing or temporarily fixing the movable 

cylindrical member 10 to the fixed cylindrical member 

9 under the above-mentioned condition where the axis 

of the movable cylindrical member 10 is aligned with 

25 the axis of the fixed cylindrical member 9. 
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Referring more particularly to this temporary 

fixing means 15, at each of three peripheral positions 

on the fixed cylindrical member 9, there is threaded a 

screw member (bolt) 15C pressable, from the outer 

5 radial direction, against the first sliding contact 

face lOa of the movable cylindrical member 10. On the 

other hand, at three positions in the first sliding 

contact face _lOa of the movable cylindrical member 10 

corresponding to the leading ends of the respective 

10 screw members 15C, engaging hole~ 15D ~re defined for 

allowing engagement of the leading ends of the 

respective screw members 15C. 

The inner peripheral face of the movable 

cylindrical member 10 includes an inner peripheral 

15 face portion lOd extending substantially half the the 

entire axial length of this member and extending from 

an axial end thereof on the side of the first split 

jd.int member Bl. This inner peripheral face portion 

lOd is formed as a tapered face portion having an 

20 increasing diameter toward the first split joint 

member Bl. Further, the maximum inside diameter of 

this tapered face portion lOd is set greater than the 

diameter of the.through bore 2. The· remaining portion 

of the inner peripheral .face of the movable 

25 cylindrical member 10, i.e. an inner peripheral face 
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portion lOe on the opposite side to the first split 

joint member B~, defines a female threaded' portion for 

allowing threaded engagement with a sluice valve 

device·D as an example of the external piping device. 

The above-mentioned maximum inside diameter of 

the tapered face p9rtion lOd is determined such that 

the axial end of the movable cylindrical member 10 on 

the side of the first split joint member·Bl will not 

reduce the cross sectional area of the fluid flow 

10 passage extending ·rrom the through bore 2 to the 

15 

movable cylindrical member 10 even when the movable 

cylindrical member 10 is pivotably flexed to its limit 

relative to the fixed cylindrical member 9 along the 

respective sliding contact faces 9a, lOa. 

[third embodiment] 

In the fluid transport pipe joint o.f the second 

embodiment, as shown in Fig. 10, .each of the plurality 

20 of screw members 15C constituting the temporary fixing 

means 15 defines an annular groove 20 extending 

axially beyond· a length corresponding to the gap 

between the second sliding contact face 9a of the 

fixed cylindrical member 9 and the first slidin~ 

25 contact face lOa of the movable cylindrical member .10. 
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This annular groove 20 constitutes a breakable portion 

which is breakable, when subjected to a significant 

external force tending to cause reLative movement 

between the fixed cylindrical member 9 and the movable 

cylindrical member 10, so as to release the. 

temporarily fixed c.ondition of the movable cylindrical 

member 10 relative to the fixed cylindrical member 9. 

The rest of the construction of this embodiment 

is identical to that of the second embodiment. 

10 Incidentally, in this third embodiment, the 

breakable portion 20 is constituted from the annular 

groove defined in the screw member 15C. Instead, this 

breakable portion 20 may be constituted by reducing 

the thickne.ss of a portion of the screw member 15C, or 

15 by forming a through hole or a cutout at a portion of 

the screw member 15C. 

In short, this breakable portion 20 may be 

c6nstituted in any convenient manner as long as it may 

be broken, when subjected to a significant external 

20 force tending to cause relative movement between the 

fixed cylindrical member 9 and the movable cylindrical 

member. 10, so as to release· the temporarily fixed 

condition of the movable cylindiical member 10 

relative to the fixed cylindrical member 9. 

25 
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[fourth embodiment] 

Fig. 11 shows an alternate embodiment of the 

temporary fixing means 15 provided in the fluid 

transport pipe joint of the second embodiment. In 

this, at each of three peripheral positions on the 

fixed cylindrical member 9, there is threaded a screw 

member (bolt) 15C pressable, from the outer radial 

direction, against the first sliding contact face lOa 

10 of the movable cylindrical member 10. Between the 

leading end of each screw member l 5C · and the first 

sliding contact face lOa of the movable cylindrical 

member 10, there is interposed an annular elastic 

packing element 21 made of synthetic rubber material 

15 as an example of a protector member softer. than the 

first sliding contact face lOa, with the packing 

element 21 being fitted on the first sliding contact 

face lOa. 

According to this embodiment, while the screw 

20 members 15C allow reliable temporary fixing between 

the movable cylindrical member 1o·and the fixed 

cylindrical member 9, it is also possible to restrict 

occurrence of damage to the first sliding contact face 

lOa of the movable cylindrical member 10. 

25 Moreover, the protector member 21 comprises -the 
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elastic member such as the elastic packing element 

described above. Thus, even if the worker forgets to 

release the temporarily fixed condition by operating 

the screw members 15C, when a significant external 

force is applied to the cylindrical connecting portion 

3 due to an earthqµake or differential settlement in 

the poor ground, ·this external force causes the 

movable cylindrical member 10 and the fixed 

cylindrical member 9 to be three-dimensionally flexed 

10 to each other via the first sliding contact face lOa 

and the second sliding contact face 9b defined in the 

respective contacting faces. 

For the above reason, the construction of th.is 

embodiment can eliminate the necessity of the 

15 releasing operation of the temporarily fixed condition 

of the temporarily fixed screw members 15C. 

Accordingly, the connecting operation of the external 

piping device may be carried out in a more efficient 

manner. 

20 The rest.of the construction of this embodiment 

is identical to the construction of the second 

embodiment. 

Incidentally, the protector member 21 may be 

formed of any other material such as. synthetic resin~ 

25 coppe~ or the like which material is softer than the 
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material forming the first sliding contact face lOa. 

[fifth embodiment] •·."':. . .-

Fig. 12 shows a further alternate embodiment of 

the temporary fixip.g means 15 provided in the fluid 

transport pipe joint of the second embodiment. In 

this, at each of three peripheral positions on the 

fixed cylindrical member 9, there is threaded a screw 

10 member (bolt) 15C pressable, from the outer radial 

direction, against the first sliding contact face lOa 

of the movable cylindrical member 10. Further, to the 

leading end of each screw member 15C, there is 

affixed, by any appropriate fixing means such as 

15 baking, a protector member 21 made of e.g. synthetic 

rubber material softer than the and the first sliding 

contact face lOa of the movable cylindrical member 10. 

Then, if the above protector member 21 comprises 

an elastic member such as the synthetic rubber 

20 material, the construction of this embodiment may 

achieve substantially the same effect as achieved by 

the construction of the forth embodiment described 

above._ 

The rest of the construction of this embodiment 

25 is identical to the construction of the second 
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embodiment. 

[sixth embodiment}. 

Fig. 13 shows a further alternate embodiment of 

the temporary fixi~g means 15 provided in the fluid 

tr•nsport pipe joint of the second embodiment. In 

this, at each of three peripheral positions on the 

fixed cylindrical member 9, there is threaded a screw 

10 member (bolt) 15C pressable, from the outer radial 

direction, against the first sliding contact face lOa 

of the movable cylindrical member 10. Further, 

·between the leading end of each screw member 15C and 

the first sliding contact face lOa of the movable 

15 cylindrical member 10, there is extended a portion lla 

of the elastic sealing member 11 for fluid-tightly 

sealing between the second sliding contact face 9a of 

the fixed cylindrical member 9 and the first sliding 

contact face lOa of the movable cylindrical member 10, 

20 so that this extending portion lla of the elastic 

sealing member 11 acts also as the protector member 21 

which is softer than the first sliding contact face 

lOa and which is interposed between the leading end of 

each screw member 15C and the first sliding contact 

25 face lOa.of the movable cylindrical member 10. 
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Then, if the above protector member 21· comprises 

an elastic member such as the synthetic rubber 

mat~rial, the constructioQ of this embodiment may 

achieve substantially the same effect as achieved by 

the construction of the forth embodiment described 

above. 

The rest of the construction of this embodiment 

is identical to the construction of the se6ond 

embodiment. 

[seventh embodiment] 

Fig. 14 shows a still further embodiment of the 

temporary fixing means 15 to be provided in the fluid 

transport pipe joint of the second embodiment. In 

this construction, an elastic member 21 made of a 

synthetic rubber material is inserted into the 

engaging hole 15D defined in the first sliding contact 

face lOa of the movable cylindrical member 10 for 

20 allowing insertion of the screw member (bolt) 15C. 

In the case of the construction of this seventh 

embodiment, in the course of the temporary ~i~ing 

operation, the elastic member 21 is compressed in 

association with the tightening operation of the screw 

25 member 15C, so that loosening of the screw member 15c 
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may be restricted by utilizing the elastic resilience 

of the compressed elastic member 21. 

The rest of the construction of this embodiment 

is identical to the construction of the second 

embodiment. 

Incidentally, the screw member 15C of this 

seventh embodiment may include the breakable portion 

20 of the same shape as disclosed in the third 

embodiment. 

(eighth embodiment] 

In a fluid transport pipe joint shown in Fig. 15, 

a joint body A made of cast iron to be connected with 

15 a fluid transport pipe P made of cast iron such as a 

water pipe, comprises a cylindrical member capable of 

coaxially interconnecting opposed ends of two fluid 

tr.ansport pipes P. From an intermediate· position of 

the outer peripheral face of this joint body A 

20 relative to the axis X, there is formed a 'cylindrical 

connecting portion 3 projecting outwards in the 

direction normal to the axis x. 

This cylindrical connectin~ portion 3 includes a 

fixed cylindrical member 9 formed integral with the 

25 joint body A and a movable cylindrical member. 10 
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formed of cast iron and connectable with the fixed 

cylindrical member 9 three-dimensionally flexibly 

relative thereto. Further? _be~ween the opposed 

contact faces of the fixed cylindrical member 9 and 

the movable cylindrical member 10, there is interposed 

an annular elast~c sealing member 11 made of a 

synthetic rubber material (e.g. styrene-butadiene 

rubber) for fluid-tightly sealing t~erebetweeg. 

More particularly, an end portion lOA of the 

10 movable cylindrical member 10 relative to the axis Y 

is formed as a partially spherical bulged portion 

extending radially outwards, so that an outer 

peripheral face of this spherical portion lOA provides 

a partially spherical first sliding contact face lOa 

15 for coming into slidable contact ~ith a partially 

spherical second sliding contact face 9a formed on the 

inner peripheral face of the fixed cylindrical member 

9~ The .inside diamete~ of the fixed cylindrical 

member 9 is determined so as to allow axial insertion 

20 .and withdrawal of the spherical portion lOA of the 

movable cylindrical member 10 aligned coaxially with 

the axis Y of the fixed cylindrical member 9. 

Further, in the inner peripheral face of the 

fixed cylindrical member 10, at a portion thereof on 

25 the side of the opening co-extending from the second 
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sliding contact face 9a for coming into sl idable 

contact with the first sliding contact face lOa of the 

movable cylindrical memb~r 10, there are. formed an 

annular sealing groove 9b for engaging and retaining 

the elastic sealing member 11 and an annular groove 9c 

for engaging and r~taining a C-shaped stopper member 

13. Moreover, between the elastic sealing member 11 

and the stopper member 13, there is interposed a 

sliding contact guide member 12 made of cast iron 

10 having a partially spherical third sliding contact 

face 12a for coming into slidable contact with the 

first sliding contact face lOa of the movable 

cylindrical member 10. 

The sliding contact gui·de member 12 and the 

19 stopper member 13 together constitute stopper means 14 

for preventing, through contact, inadvertent 

withdrawal of the movable cylindrical member 10 from 

the fixed cylindrical member 9, while allowing the 

pivotal flexion of the movable cylindrical member 10 

20 relative to the fixed cylindrical ·member 9 along the 

sliding contact faces 9a, lOa and 12a. 

25 

At the other end of the movable cylindrical 

member 10 relative to the axis Y, there is integrally 

formed a connecting flange lOB defining a plurality of 

coaxially arranged connecting through holes lOb for 
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use in connection of an external piping device. such as 

a branch pipe or a sluice valve. 

Further, though not shown but as the first 

embodiment (see Figs. 1 and 6), between the fixed 

cylindrical member 9 and the movable cylindrical 

member 10, there is releasably disposed a temporary 

fixing means 15 .for temporarily fixing the movable 

cylindrical member 10 to the fixed cylindrical member 

9, with the axes of these cylindrical members 9, 10 

10 being aligned or substantially aligned with each 

15 

other. 

[ninth embodiment] 

Fig. 16 shows a fluid transport pipe joint in 

which a joint body A made of cast iron to be connected 

to a fluid transport pipe .P such as a water pipe made 

of. cast iron is fixedly connected by means of a metal 

belt B4 fitted about and along the pipe peripheral 

20 wall 1 of the fluid transport pipe P. In this 

embodiment, the split type joint body of the foregoing 

embodiments is replaced by a simple belt member. The 

25 

rest of the construction is identical with that of the 

embo.diment 2 .. 
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[other embodiments] 

(1) The number of the cylindrical connecting 

portion 3 formed as a projection from the joint body A 

is not limited to one, but a plurality of the same may 

be provided. Fu~ther, this connecting cylindrical · 

portion 3 may be formed as a projection extending with 

an inclination relative to the axis X of the joint 

body A, so that this portion 3 extends in a direction 

10 transversing the axis X. 

Further, in · the first through seventh 

embodiments, the joint body A is constructed from 

three or two split joint members. Instead, this joint 

body may be constructed from more than four split 

15 joint members • 

. ( 2) In the first embodiment, at an intermediate 

p~rtion of the temporary fixing bolt 15A constituting 

the temporary fixing means 15, an annular groove 

20 (identical in shape to the annular groove 20 disclosed 

in the third embodiment) or a thin portion may be 

formed, so that this annular groove or thin portion 

may provide the breakable portion which is breakable, 

when subjected to a significant external force tendin~ 

25 to cause relative movement between the fixed 
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cylindrical member 9 and the movable cylindrical 

member 10,· so as to release the temporarily fixed 

condition of the movable cylindrical member 10 

relative to the fixed cylindrical member 9. 

(3) In the re~pective foregoing embodiments, the 

three-dimensionally flexible arrangement between the 

fixed cylindrical member 9 and the movable cylindrical 

member 10 is provided by the pivotal movement 
. . 

10 therebetween along the partially spherical sliding 

contact faces defined in the opposed contacting faces 

defined in these members · 9, 10. Instead, any other 

connecting arrangement may be employed, as long as it 

allows such three-dimensional flexion between the 

15 fixed cylindrical member 9 and the movable cylindrical 

member 10. 

(4) In the respective· foregoing embodiments, the 

fi_xed cylindrical member 9 and the movable cylindrical 

member 10 are rendered three-dimensionally flexible or 

20 pivotable, but not axially slidable relative to each 

other. Instead, the fixed cylindrical member 9 and 

the movable cylindrical member 10 may be connected to 

each other such that these members are not only .three-

dimensionally pivotable, but also axially slidable 

25 relative to each other within a predetermined range. 
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(5) In the respective foregoing embodiments, the 

connection between the fixed cylindrical member 9 and 

the movable cylindrical member 10 is done by inserting 

the latter into the former. An alternate arrangement 

5 is also conceivable in which the movable cylindrical 

member 10 is fitted outwardly on the fixed cylindrical 

member 9. 

(6) In the respective foregoing embodiments, the 

temporary fixing by the temporary fixing means 15 is 

10 effected at three positions. The number of these 

temporarily fixed positions is not limited thereto, 

but may vary as desired. 

· Further, instead of using the screw member 15C, 

the temporary fixing is also possible by using a 

15 rotary cam or a wedge. 

The invention may be embodied in other specific 

forms without departing from the spirit or essential 

ch.aracter~stics thereof. The present embodiments are 

therefore to be considered in all respects as 

20 illustrative and not restrictive, the scope of the 

invention being indicated by the appended claims 

rather than the foregoing description and all changes 

which come within the meaning and range of equivalency 

of the claims are therefore intended to be. embraced 
• 

25 therein. 
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What is claimed is: 

1. A fluid transport pipe joint comprising: 

a joint body to be connected to a fluid transport 

5 pipe, the joint body including a cylindrical 

connecting portion projecting from the joint body; 

wherein, the cylindrical· connecting_ portion 

includes a fixed cylindrical member formed integrally 

with the joint body and a movable cylindrical member 

10 fluid-tightly connectable to the fixed cylindrical 

member to be pivotable three-dimensionally relative 

thereto~ 

2. A fluid transport pipe joint according to claim 

15 , 
.L ' 

wherein said movable cylindrical member to be 

connected with said fixed cylindrical member defines, 

in an outer peripheral face thereof, a first sliding 

c6ntact face having a partially spherical shape; 

said fixed cylindrical member defines, in an 

20 inner.peripheral face thereof, a second sliding 

conta·ct ·face having a partially spherical. shape for 

coming into slidable contact with said first sliding 

contact face; and 

stopper means is.provided for preventing, through 

25 contac~, inadvertent withdrawal of said movable 
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cylindrical member from said fixed cylindrical member, 

while allowing said movable cylindrical member to be 

pivotably flexed rE;!lative to said fixed cylindrical 

member along said first and second sliding contact 

faces. 

3. A fluid transport pipe joint according to claim 

1, wherein said joint body includes a plurality of 

split joint members to be fixedly connected with each 

·10 other around a peripheral wall of the fluid.transport 

pipe, a first split joint member of said joint members 

being disposed in opposition to a through bore defined 

in the peripheral wall of the transport pipe, said 

first split joint member integrally forming said fixed 

15 cylindrical member communicated with said through 

bore. 

4~ A fluid transport pipe joint according to claim 

3,_wherein said movable cylindrical member to be 

20 connected with. said fixed cylindrical member defines, 

in an outer peripheral face thereof, a first sliding 

contact face having a partially spherical shape; 

said fixed cylindrical member defines, in an 

inner peripneral face thereof, a second sliding 

25 cont.act face having a partially spherical shape for 
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coming into slidable contact with said first sliding 

contact face; and 

stopper means is provid~d for preventirig, through 
• 

contact, inadvertent withdrawal of said movable 

5 cylindrical member from said fixed cylindrical member, 

while allowing said movable cylindrical member to be 

pi votably flexed relative to said fixed cylindrical 

member along said first and second sliding contact 

faces. 

10 

5. A fluid transport pipe joint according to claim 

4, wherein said movable cylindrical member has an 

axial length which is shorter than an inside diameter 

of said fixed cylindrical member; 

15 said movable cylindrical member has an entire 

outer peripheral face constituting said partially 

spherical first sliding contact face; 

said fixed cy-lindrical member defines, in an 

inner peripheral. face thereof, said partially 

20 spherical second sliding contact face rotatably 

engageable with the first sliding face of the movable 

cylindr~cal member; 

said stopper means is constituted from an opened 

peripheral edge of said fixed cylindrical member 

25 having an inside diameter which is shorter than a 
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maximum diameter of the first sliding contact face of 

the movable cylindrical member; and 

said opened peripheral edge of the fixed 

cylindrical member defines a cutout portion for 

5 · allowing insertion of the movable cylindrical member 

toward the second sliding contact face only when the 

axis of the movable cylindrical membe~ is oriented 

normal to the axis of the fixed cylindrical member and 

allowing the movable cylindrical member to be pivoted 

10 until the axis of the inserted movable £ylindrical 

member comes into register with the axis of the fixed 

cylindrical member. 

6. A fluid transport pipe joint according to claim 

15 4, wher~in said first sliding contact face is defined 

at an axial end portion of the outer peripheral face 

of the movable cylindrical member; the inside diameter 

of the fixed ~ylindrical member is set so as to allow 

axial withdrawal of the movable cylindrical member 

20 oriented coaxially with th~ fixed cylindrical member; 

in the inner peripheral face of the fixed 

cylindrical member ~nd at a portion· of the inner 

peripheral face co-extending from the second sliding 

contact face contacting the first sliding contact face 

25 of the movable cylindrical memb~r, there are provided 
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a sliding contact guide member having a partially 

spherical third sliding contact face for coming into 

slidable contact with the first sliding contact fac'e 

of the movable cylindr~cal member and a stopper member 

for preventing, through contact, displacement of the 

sliding contact guide member toward the opening; and 

said sliding contact guide member and said 

stopper member together constitute said stopper means. 

7. A fluid transport pipe joint according to claim 

1, further comprising releasable temporary fixing 

means for temporarily fixing the movable cylindrical 

member to the fixed cylindrical member. 

8. A fluid transport pipe joint according to claim 

7, wherein said te.mporary fixing means e,ffects the 

temporarily fixing operation with the movable 

cylindrical member and the fixed cylindrical member 

being oriented coaxially or substantially coaxially. 

9. A fluid transport pipe joint according to claim 

7, wherein said temporary fixing means includes· a 

screw member threaded to the fixed cylindrical member, 

the screw member being capable of pressing the 'first 

25 sliding contact face of the movable cylindrical 
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member, and a protector member interposed between a 

leading end of the screw member and the first sliding 

contact face of the movable cylindrical ·member, the 

protector member being softer than the first sliding 

5 contact face. 

10. A fluid transport pipe joint according to 
' 

claim 7, wherein said ~emporary fixing means includes 

a screw member threaded to the fixed cylindrical 

10 member, the screw member being capable of pressing the 

first sliding contact face of the movable cylindrical 

member, and said screw member includes a breakable 

portion which is breakable, when subjected to an 

external force tending to move the fixed cylindrical 

15 member and the movable cylindrical member relitive to 

each other, so as to release. the temporarily fixed 

condition between the movable cylindrical member _and 

the fixed cylindrical member. 

20 11. A fluid transport pipe joint according to 

claim 5, wherein of the inner peripheral face of the 

movable cylindrical member, at least a portion thereof 

co-extending from the end on the side of the joint 

·body is formed as a tapered face having a gradually 

25 increasing diameter towards the joint body.; and said 
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tapered face has a maximum inside diameter which is 

greater than the diameter of the through bore. 

12. A fluid transport pipe joint according to 

5 claim 9, wherein said protector member is constituted 

by a portion of an elastic sealing member for fluid-

tightly sealing the gap formed between the opposed 

connected faces of the fixed. cylindrical member and 

the movable cylindrical member. 

10 

13. A fluid transport pipe joint according to 

claim 1, wherein said joint body comprises a 

cylindrical member capable of coaxially inter-

connecting opposed ends of two fluid transport pipes; 

15 and 

said cylindrical connecting portion is formed at 

an intermediate portion in the oute~ peripheral face 

of said joint body relative to an axis thereof, with 

said cylindrical connecting portion projecting 

20 outwards in a direction normal to said axis. 


