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"SOCKET OF PIPE JOINT" 

The present invention relates to a pipe joint for 

removably coupling a socket and a plug by means of lock 

balls provided in the socket by actuating an operating 

5 sleeve. 

A great number of pipe joints comprising a"socket 

having lock balls, which are pressed or released by an 

operating sleeve, and a plug having engaging grooves 

in/from which the lock balls are engaged/disengaged have 

10 been manufactured and used. A socket having an operat­

ing sleeve and lock balls has a more complicated struc­

ture than a plug. In particular, a socket including a 

valve body has a further complicated structure and 

influences the manufacturing cost of ~he pipe joint. 

15 This type of conventional ·socket of a pipe joint 

generally includes a valve receiving portion fixed on 

the inner periphery of the socket, a valve body urged by 

a spring at the time of coupling to come into contact 

with a valve 'seat and to close a ~luid passage, and a 

20 lock ball receiving portion for preventing lock balls 

from projecting out of the inner peripheral surface of 

the socket. · These components are generally ·formed 

separately and not integrated (Jap. U.M. App~n. KOKAI 

No. 51-34023) ·• 

25 The assembly of the pipe joint having the above 

structure is time-consuming and trouble$ome, resulting 

in a main factor 
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cost. 

An object of the present invention is to provide a 

socket of a pipe joint wherein the assembly of the 

socket is made easier to decrease the manufacturing 

5 cost, and dust, etc. is prevented from entering a 

10 

i locking unit, thereby smoothin·g coupllng/decoupling of 

the socket. 

According to the present invention, there is pro­

vided a socket of a pipe joint, the socket having: 

a socket body having a rear cylinder portion 

coupled to an end portion of a first fluid pipe and a 

front cylinder portion connected to the rear cylinder 

por~ion, the socket body removably receiving a plug 

coupled to.an end portion of· a second fluid pipe to be 

15 coupled to the first fluid pipe; 

a valve mechanism provided within the socket body, 

normally situated in a closed positidn, and situated in 

an open position to allow passage of a fluid between the 

socket body and the plug when the.plug is inserted in 

20 the socket body; and 

25 

·a lock mechanism, provided on the socket body, for 

preventing removal of the plug from the socket body when 

the valve mechanism· is situated in th~ open position, 

the socket comprising: 

a hollow cylindrical valve receiving portion pro-

vided within the socket body and having_ a valve seat 
•. l •. 

formed on an inner p~d.pheral surface oi.' the vaive __ ':!e 



- 3 -

receiving portion; 

a valve body slidably situated within the valve 

receiving portion and having a valv.e pead cooperating 

with the valve seat to constitute the valve mechanism; 

5 and 

a spring, supported by the valve receiving portion, 

for urging the valve body in a direction to bring the 

valve head into contact with the valve seat, 
. I 

wherein the valve receiving_ member, the valve body 

10 and the spring are constructed as a single assembly 

capable of being inserted.in the socket body. 

When this socket of the pipe joint is assembled, 

the valve receiving portion, valve body and spring are 

first assembled as a single sub-assembiy. After the 

15 sub-assembly is inserted in the rear cylinder portion or 

front cylinder portion, the rear cylinder portion and 

front cylinder portion are fixed. to each other. 

Thereby, the assembly process of the socket of the pipe 

joint is simplified, the working efficiency is enhanced, 

20 and the manufact~ring cost is decrea$ed. This assembly 

work is suitable to automation. 

It is preferable that the front cylinder portion 

has an inner peripheral surface, an outer peripher~l 

surface, and a plurality of radially extending 

25 through-holes penetrating the inner peripheral surface 

and the outer peripheral surface, the; lock mechanism has 

a plurality of lock balls housed in the through-holes, 
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the lock balls being allowed to proj~ct out of the inner 

peripheral surface, and an operating sleeve mounted on 

the outer peripheral surface of the front cylinder por­

tion, the operating sleeve being movable between a lock· 

5 position where th~· lock balls partially-projecting out 
. 

of the inner peripheral surface of th~ front cylinder 

portion are held, and a release position where the lock 

balls are contained in the through-holes, the plug can 

be coupled to and decoupled from the socket body in the 

10 release position, and the plug is prevented from being 

decoupled in the lock position. Thereby, the plug can 

be easily released only by actuating1the operating 

sleeve. The plug can be locked by inserting it into the 

socket without actuating the sleeve. 

15 It is preferable that the rear cylinder portion has 

a stepped hole with a shoulder portion, the valve 

·receiving portion is positioned by t~e shoulder portion 

and the front cylinder portion in both directions along 

the axis of the valve receiving portion~ and the valve 

20 body is supported by the front cylinder portion in the 

position in which the valve head is put in contact with 

the valve seat. In this case, the valve receiving por­

tion and the valve body can easily b~ positioned. 

It is preferable that when the lock mechanism 

25 includes a spring for urging the operating sleeve to the 

lock position, the spring is provided with a predeter­

mined urging force when the operating sleeve (4) is 
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situated in the release position. In this case, the 

spring can be easily· positioned. 

It is preferable that the valve body has a lock 

ball receiving portion situated on·t~e axially opposite 

5 side to the valve head, the lock ball receiving portion 
. 

closing the radially extending through-holes on the 

inner peripheral side of the front cylinder portion when 

the valve head comes in contact with the valve seat, and 

·the lock ball receiving portion opening the radially 

10 extending through-holes to allow projection of the lock 

balls when the valve head moves away from the valve 

seat. When the plug is not coupled, dust, etc. is pre­

vented from entering the radially extending through­

holes from the inside of the front cylinder portion. 

15 It is also preferable that the front cylinder por-
1 

tion has a projection extending circumferentially at an 

end portion-thereof which is axially opposite to the 

rear cylinder portion, the operating sleeve has a lock 

ball pressing portion for pressing the lock balls 

20 -radially inwards in the lock positio~ to partially pro­

ject the lock balls out of the inner peripheral surface 

of the front cylinder portion, a lock ball release por­

tion for partially receiving the lock balls in the 

release position to prevent the lock balls from 

25 projecting out of the inner peripheral surface of the 

front cylinder portion, and a shoulder portion provided 
i between the lock ball pressing portion and the lock ball 
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release portion and engaged with the projection when the 

operating sleeve is situated in the lock position, and 

the lock ball release portion has such an axial length 

that part of the projection is .covered by the lock ball 

5 release portion when the operating sleeve is in the 

release position. In this case, when the operating 

sleeve of the lock mechanism is situated in the release 
I 

position, the two openings of each radially extending 

hole are closed, and no dust, etc. enters the radially 

10 extending holes. Thus, smooth coupling/decoupling of 

the plug is ensured. 

15 

20 

This invention can be more fully' understood from 

the following detailed description when taken in con­

j unction with the accompanying drawings, in which: 

FIG. l is a vertical cross-sectional view showing 

an embodiment of the present invention; and 

FIG. 2 is a vertical cross-sectional view showing 

the state in which a plug is coupled to a socket shown 

in FIG. l. 

An embodiment of the present invention will now be 

described with reference to the accompanying drawings. 

In the figures, reference numeral 1 denotes a 

socket body. Numeral 2 denotes a front cylinder portion 

having lock balls 3 at a front portion thereof. An 

25 operating sleeve 4 for operating the lock balls 3 is 

slidably fitted on an outer peripheral portion of the 

front cylinder portion 2. Numeral 5 denotes a rear 
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cylinder portion fitted on an outer peripheral portion 

of a rear part of the front cylinder portion 2. The 

rear cylinder portio~ s is fixed betw~en the front 

·cylinder portion 2 and the operating sleeve 4 with a 

s spring 6 interposed. The front cylinder portion 2 and 

rear cylinder portion 5 constitute the socket bo~y l. 

Lock ball engagement holes 7 are formed at a front 

end portion of the front cylinder portion 2. The lock 

balls 3 are loosely engaged in the lock ball.engagement 
10 holes 7 so that the balls 3 can project from and retreat 

! 
in the holes 7. In addition, the fro·nt end portion of 

the front cylinder portion 2 is provided with a large­
diameter projecting portion a for preventing removal of 
the operating sleeve 4. It is desirable that each lock 

15 ball engagement hole 7 have a tapering shape so as to 

prevent the lock ball 3 from entering the inside of the 
front cylinder portion 2. 

The operating sleeve 4 provided on the outer 

periphery of the front cylinder portion 2 is movable 

20 between a lock p~sition where the sleeve 4 i~ moved for­
ward by the spring 6 to press the lock balls 3 in the 
centripetal direction and a release position where the 

sl~eve 4 retreats against the force of the spring 6 to 

release and move the lock balls 3 in the centrifugal 
25 direction. The inner periphery of the operating sleeve 

4 includes a lock ball release portion 9 at its front 

portion and a lock ball pressing portion 10 at its rear 
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portion, which are continuous with each other. The lock 

ball release portion 9 has such an inside diameter that 

the pressing of the lock balls 3 is released and moved 

in the centrifugal direction. The· lock ball pressing 

5 portion 10 has such an inside diameter that the lock 

balls 3 are pressed in the centripetal direction. 

The inside diameter of the front end portion.of the 

operating sleeve 4, which constitutes the lock ball 

release portion 9, is substantially equal to the outside 

10 diameter of the large-diameter projecting portion 8 

formed at the front end of the front cylinder portion 2. 

The operating sleeve 4 includes a shoulder portion 4a 

which is engaged with the large-diam~ter projecting por­

tion a when the sleeve 4 is located in the lock posi-

15 tion. The lock ball release portion 9 is slidably 

engaged with the large-diameter projecting portion a. 
The length of the lock ball release p~rtion .9 is set 

such that the front end of the lock ball release portion 

9, i.e. the front end of the operating sleeve 4, is no~ 

20 axialy separated from the large-diameter projecting por­

tion 8 when the sleeve 4 is retreated, the lock balls 3 

located at the lock ball release portion 9 and the 

sleeve 4 is located in the release position. 

Reference numeral ll denotes a valve mechanism 
! 25 inserted and fixed in the socket body l. The valve 

mechanism 11 comprises a cylindrical valve receiving 

portion 13 and a valve body 12 slidably fitted on the 
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inner periphery of the valve receiving portion 13. The 

valve receiving portion 13 is clamped and fixed within 

the socket body l by a rear end portion 14 of the front 

cylinder portion 2 and a stepped portion 15 formed on an 

5 inner peripheral portion of the rear ,cylinder portion 5 
. 

fitted on the outer periphery of the front cylinder por-

tion 2. Thus, the valve body 12 is positioned within 

the socket body l. In this case, the spring force.of 

the spring 6, provided between the operating sleeve 4 

10 fitted on the outer periphery of the front cylinder por­

tion 2 and the rear cylinder portion 5, for urging the 

sleeve 4 forwards, is set at a predetermined value which 

is necessary and sufficient to move the sleeve 4 for­

wards. 

15 After the valve receiving po_rtion 13 is clamped and 

fixed between the front cylinder portion 2 and rear 
i 

cylinder portion 5, the· rear cylinder portion 5 is 

caulked from the outs~de thereof, thereby fixing the 

rear cylinder portion 5 and front. cylinder portion 2. A 

20 ·recess portion 1.6 is formed on the ou.ter periphery of 

the front cylinder portion 2 just below the caulked por­

tion of the rear cylinder portion 5. The caulked por­

tion of the rear cylinder portion 5 is put in the recess 

portion 16 of the front cylinder portion 2. Thus, the 

25 rear cylinder portion 5 and front cylinder portion 2 are 

firmly fixed. The rear cylinder portion 5 ~nd front 

cylinder portion 2 may be fixed by means of a screw. 
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' Numeral 17 denotes a seal ring for sealing between 

the rear cylinder portion 5 and valve receiving portion 

13. A spring 18 is fitted on the outer periphery of the 

valve body 12. The spring 18 is provided between the 

s valve body 12 and valve receiving portion 13 and urges 

the valve body 12 forwards relative to the valve 

receiving portion 13. A seal ring 19 is provided to 

hold and seal the valve body 12 and vialve receiving por­

tion 13. A valve head 20 is formed at the rear end of 

10 the valve body 12. The valve head 20 is provided with a 

seal ring 23 which is put in and out of contact with 

a valve seat 21 formed on the inner periphery of the 

valve receiving portion· 13, thereby opening and closing 

a fluid passage 22. NUmeral 24 denotes a passage hole 

15 formed in a rear cylindrical wall of the valve body 12. 

In the non-coupled state in which a plug 25 is not 

mounted in the socket body l, the valve body 12 is moved 
' forwards by the spring 18 and the valve head 20 comes in 

contact with the valve seat 21 to. close the fluid 
! 

20 passage. In the. coupled state in which the plug 25 is 

-mounted, a tip portion of the plug 25 inse~ted into the 

socket body l comes in contact with a tip portion of 

the valve body 12. The valve body 12:is.pushed by the 

plug 25 and retreats against the force of the spring 

25 18, so that the valve head 20 moves away from the valve 

seat 21 to open the fluid passage 22. 

Numeral 26 denotes a lock ball receiving portion 
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fitted so as to clamp a seal ring 27 provided at the 

front end portion of the valve body 12. The lock ball 

receiving portion 26 is slidably engaged with the inside 

of the front cylinder portion 2 of the socket ~ody l. 

5 When the valve body 12 is in the non-coupled position . 
(front position), the lock ball receiving portion 26 

receives the lock balls 3 on its outer periphery and 

prevents the lock balls 3 from projecting out of the 

inner periphery of the socket body l. The length of the 

10 lock ball receiving portion 26 is determined in the 

following manner. When the plug 25 is coupled, the lock 

ball r$Ceiving portion 26 retreats along With the 

retreating valve body 12 pushed by the plug 25 and is 

disengaged from the lock balls 3, so that the lock ball 

15 engagement holes 7 in which the lock balls 3 are engaged 

are completely opened. When the valve body 12 is 

located in the front position, i.e. when the plug 25 is 

in the non-coupleo state, the lock ball engagement holes 

7 are completely closed. 

20 In the embodiment, the valve receiving portion 13 

and valve body 12 are made of a resin material in order 

to reduce the manufacturing cost, and the lock ball 

receiving portion 26 is made of ·a st~el material in 

order to maintain the durability. The lock ball 

25 receiving portion 26 may be formed integral with the 

valve body 12. 

Reference numeral 28 denotes a lock ball engagement 
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groove formed in the outer peripheral surf ace of the 

plug 25. 

The socket of the pipe joint according to the above 
i embodiment is assembled in the following manner. The· 

5 valve mechanism 11 is constructed such that the valve 
body 12 having the lock ball receiving portion 26 at its 
front end portion is integrally fittea in the valve 
receiving portion 13 with the spring 18 interposed. The 
valve mechanism 11 is inserted into the rear cylinder 

10 portion s. In the state in which a rear stepped portion 
of the valve receiving portion 13 of the valve mechanism 
11 is put in contact with the stepped portion 15 formed 
on the inner peripheral surface of the rear cylinder 
portion 5, the lock balls 3 are loosely engaged in the 

15 lock ball engagement holes 7 formed at the front·end 
portion of the front cylinder portion 2. The operating 
sleeve 4 is fitted on the outer periphery of the front 
cylinder portion 2. The rear end portion 14 of the 
front cylinder portion 2 provided.with the spring 6 is 

20 inserted in the rear cylinder portion 5, and the rear 
end portion 14 of the front cylinder portion 2 is put in 
contact with the rear cylinder portion s. Thus, the 
rear cylinder portion 5 and front cylinder portion 2 are 
fixed and the valve receiving portion 13 is clamped. 

25 The valve mechanism ll may first be inserted in the 
front cylinder portion 2 and then fix~d by the rear 
cylinder portion 5. 
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Thereby, the valve receiving portion 13 is clamped 
and fixed by the rear cylinder portion 5 and front 
cylinder portion 2. The valve mechanism 11 is posi­
tioned, supported and fixed in the socket body 1 with 

s the valve receiving portion 13 interposed. At the same 
time, the spring 6 for urging the operating sleeve 4 

forwards is provided with a predetermined spring force. 
The rear cylinder portion s and front cylinder portion 2 
are fixed by caulking the rear cylind~r portion 5 from 

10 the outside thereof, so that the caulked portion of the 
rear cylinder portion 5 bites the outer periphery of the 
front cylinder portion 2. Since the recess portion 16 
is formed on the outer periphery of the front cylinder 
portion 2 just below the caulked portion of the rear 

15 cylinder portion 5, the caulked portion of the rear 
cylinder portion 5 is put in the recess portion 16 and 
the rear cylinder portion 5 and front cylinder portion 2 

are firmly fixed. 

In the socket of the pipe joint assembled as 
20 described above, when the plug 25 is not coupled to the 

socket body 1, both the lock ball release portion 9 of 
operating sleeve 4 and the lock ball receiving portion 
26 for supporting the lock balls 3 close the outer and 
inner openings of the lock ball engagement holes 7 

25 formed in the front cy1inder portion 2. Thus, ·when the 
plug 25 is in the non-coupled position, dust, etc. is 
prevented from entering the lock ball engag~ment holes 
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I 

7, and smooth coupling/decoupling between the socket. 

body l and plug 25 can be achieved. 
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Claims: 
i l. A socket of a pipe joint, sald socket having: 

a socket body having a rear cyli~der portion 
' 

coupled to an end portion of a first fluid pipe and a 
5 front cylinder portion connected to the rear cylinder 

portion, said socket body removably receiving a plug 
coupled to an end portion of a second fluid pipe to be 
coupled to the first fluid pipe; 

a valve mechanism provided within the socket body, 
10 normally situated in a closed position, and situated in 

an open position to allow passage of a fluid between the 
socket body and the plug when the plug is inserted in 
the socket body; and 

a lock mechanism, provided on the socket body, for 
15 preventing removal of the plug from the socket body when 

the valve mechanism is situated in the open position, 
said socket comprising: 

a hollow cylindrical valve receiving portion pro­
vided within the socket body and having a valve seat 

20 formed on an inner peripheral surface of the valve 
receiving portion; 

a valve body slidably situated within the valve 
receiving portion and having a valve head cooperating 
with the valve seat to constitute the, valve mechanism; 

25 and 

a spring supported by the valve ~eceiving portion, 
for urging the valve body in a direction to bring the 

111111111111111111111111 111111 
* C L M S * 
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valve head into contact with the valve seat, 

wherein said valve receiving member, said valve 
body and said spring are constructed as a single 
assembly capable of being inserted in said socket body. 

I 

2. The socket of the pipe joint according to 
claim l, wherein said front cylinder portion has an 
inner peripheral surface, an outer peripheral surface, 
and a plurality of radially extending through-holes 
penetrating the inner peripheral surface and the outer 

10 peripheral surface, 

said lock mechanism has a plurality of lock balls 
housed in the through-holes, the lock balls being 
allowed to project out of said inner peripheral surface, 
and an operating sleeve mounted on the outer peripheral 

15 surface of the front cylinder portion, said operating 
I sleeve being movable between a lock position where the 

lock balls partially projecting out ot the inner 
peripheral surf ace of the front cylinder portion are 
held, and a release position wher~ the.lock balls are 

20 contained in the through-holes, 

said plug can be coupled to and decoupled from the 
socket body in the release position, and the plug is 
prevented from being decoupled in the lock position. 

3. The socket of the pipe joint according to claim 1 
25 or claim 2, wherein said rear cylinder portion has a 

stepped hole with a shoulder portion, said valve 
receiving portion is positioned by tHe shoulder portion 

I 1111111 111111111111111111 1111 
* C l M S * 
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and the front cylinder portion in both directions along 
the axis of the valve receiving portion, and said valve 
body is supported by said front cylinder portion in the 
position.in which the valve head is put in contact with 

s the valve seat. 

4. The socket of the pipe joint according to 

claim 2, further comprising a spring for urging the 
I operating sleeve to the lock position, said-spring being 

provided with a predeter~ined urging force when. the 
10 operating sleeve is situated in the release position. 

s·. The socket of the pipe joint according to claim 2 
or claim 4, wherein said valve body has a iock ball 

receiv.ing portion situated on the axially opposite side 
to the valve head, said lock ball receiving portion 

15 closing the radially extending through-holes on the 

inner peripheral side of the front cylinder portion when 
the valve head comes in contact with the valve seat, and 
said lock ball receiving portion opening the radially 
extending through-holes to allow projiection of the lock 

20 balls when the valve head moves away =from the valve 
seat. 

6. The socket of the pipe joint according to 

claim 5, wherein said lock ball receiving portion has an 
inner perip~eral surface which is put in contact with an 

25 outer peripheral surface of the plug when the plug is 
received in the socket body. 

7. The socket of the pipe joint according to 

I If lllll llllll lllll l/11111 1111 
C L N S * 
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claim 2, wherein said front cylinder portion has a pro­
jection extending circum~erentially at an end portion 
thereof which is axially opposite to the rear cylinder 
portion, 

said operating sleeve has a lock ball pressing por­
tion for pressing the lock balls radially inwards in the 
lock position to partially project the lock balls out of 
the inner peripheral surface of the front cylinder por­
tion, a lock ball release portion for partially 

10 receiving the lock balls in the release position to pre-
vent the lock balls from projecting dut of the inner 
peripheral surface of the front cylinder portion, and a 
shoulder portion provided between said lock ball 
pressing portion and said lock ball release portion and 

15 engaged with said projection when the operating sleeve 
is situated in the. lock position, and 

said lock ball release portion has such an axial 
length that part of the projection is covered by the · 
lock ball release portion when the operating sleeve is 

20 in the release position. 

a. A socket of a pipe joint~ substantially as 
hereinbefore described with referenc~ to the 
accompanying drawings. 

I 11111111111111111111111 II 1111 
* C L M S * 
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9. A pipe coupling comprising a plug and a socket, 
said socket having a socket body havin1 a rear cylinder 
portion coupled to an end portion of a;first fluid pipe 
and a front cylinder portion connected to the rear 

cylinder portion, and the plug being coupled to an end 
portion of a second fluid pipe to be coupled to the 

first fluid pipe, the socket body removably receiving 

the plug; 

said socket comprising: 

a valve mechanism provided within the socket body, 
normally situated in a closed position, and situated in 
an open position to allow passage of a fluid between the 
socket body and the plug when the plug is inserted in 

i 

the socket body; 

a lock mechanism, provided on the socket body, for 
preventing removal of the plug from the socket body when 
the valve mechanism is situated in the open position; 

a hollow cylindrical valve receiving portion 

provided within the socket body an~ having a valve seat 
formed on an inner peripheral surface of the valve 
receiving portion; 

a valve body slidably situated within the valve 
receiving portion and having a valve head cooperating 
with the valve seat to constitute the valve mechanism; 
and 

I If Ill~ 1111~ 11~1 lm!l I/ ~II 
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a spring supported by the valve receiving portion, 

for urging the valve body in a direction to bring the 

valve head into contact with the valve seat, 

wherein said valve receiving member, said valve 

body and said spring are constructed a~ a singl_e ,. 
assembly capable of being inserted in said' socket body. 

,. 

;· 111111111111111111111111111111 
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