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<ET & PIPE & e present invention re ornt for
refrovably coupling a socket and a plug by mean$ of HERUAGEBIS'J* Edw deosg
t he socket by actuating an operating sl eeve. Ajgre nunber of p| dn ......
conprising a socket having | ock balls, which a serntien * B?getdef\ %8&%
operating sleeve, and a plug having engagi.ng gneGrn(EN/ f:iPagh -0H°ﬁﬁ% ﬁék
bal I s are engaged/ di sengaged have been manuf : aCt'ﬂifBﬂa @g,u%gged ,smmgged .......

having an operating sleeve and | ock balls has conp f? gbqﬁgaure
than a plug. In particular, a socket |nclud|ng Jbﬁ “fyrther

conplicated structure and infl uer§RSker 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 balle are engaged/disengaged have

10 been manufactured and used. A socket having an operat-
ing sleeve and lock balls has a more complicated struc-
tu;e than a plug. 1In particular, a socket including a
valve body has a further complicated structure and
influences the.manufacturing cost of the pipe joint.

15 This type of conventional 'socket of a pipe jeint
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 fluid passage, and a

20 lock ball receiving portion for preventing lock balls
from projecting eut of the innef peripheral surface of
the socket. These components are generally formed
separately and not integrated (Jap. U.M. Appln. KOKAI
No. 51-34023). :

25 | _ The assembly of the pipe joint having the above

structure is time-consuming and troublesome, resulting

in a main factor of%”:%increase iq}the manyfacturing
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the.manuf acturing cost of the pipe joint. This type of conventi onal socket

of> a pipe joint generally includes a valve receiving portion fixed on the

|nner peri phery of the socket, a valve body urged by a spring at the tine
couplT heeoHtsoamRenla@dcont act with a valve seat and to close a fluid

passage receiving portion for preventing |lock balls from
projectin ner peripheral surdace of the socket. These
conmponent s are genera y formed separately and not integrated (Jap. U M

Appl n. KOKAlI No. 51- 34023). The assenbly of the pipe joint having the above
structure is time-consum ng and troubl esone, resulting in a main factor of
an increase in a¢detmanufacturing 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
locking unit, thefeby smoothing coupling/decoupling of
the socket. o

According to the present invention, there is pro-
vided a socket of a pipe joint, the socket having:

10 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
portion, 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 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

20 the socket body:.and

-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,

the socket comprising:

25 a hollow cylindrical valve receiving portion pro-
vided within the sccket body_and having a valve seat

- formed on an inner periﬁheral surface oﬁfthe vafée@



An object of the present invention is to provide a socket of a pipe joint

mh%reln Fe assenbly of the socket 2 is made easier to decrease the
manuf act Uk emma cédust, etc. is prevented fromentering a | ocking
unit, thei coupllng/decoupling of the socket. According to the
present i is provided a socket of a pipe joint cConprising: a

socket body haV|ng a r ar cylinder portiongcoupled to an end portion of a
first fluid pipe and a front
receiving portion;

a valve body slidably situated within the valve
receiving portion and having a valve 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 héad into contact with the valve seat,

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-assembly. After the

15 sub-assembly is inserted in the rear ;ylinder portion or
front_cylinde; portion, the rear cylinder portion and
front.cylinder portion_ére 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 manufacturing cost is decreased. This assembly

~ work is suitable to automation. | | ,

It is preferable that the front cylinder portion
has an inner peripheral surface, an outer peripheral
surface, and a plurality of radially extending

25 through-holes penetrating the inner peripheral surface
énd the outer peripheral surface, the lock mechanism has

a plurality of lock balls housed in the through-holes,



cylinder portion prepared separately fromthe rear cylindrical portion, the
socket body rennvab+y—+eee#V|ng a plug coupled to an end portion of a

second f Iy} Qﬁﬂ coupled to the first fluid pipe; a valve mechani sm
provi ded WH m, body, normal ly situated in a closed position,
t

and situa
socket bod

p05|t|on to all ow passage of -a fluid between the
when the plug is gnserted in the socket body; a

| ock mechani sm provided on the socket body, for preventing renoval of the
plug fromthe socket body when the valve nechanismis situated in the open
position, a subassembly fornming part of the valve nmgchani sm

10

.15

20

25

the lock balls being allowed to project 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
position where the lock balls pertially-projecting out
of the inner peripheral surface of the 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

release position, and the plug is prevented from being
decoupled in the lock position. Thereby, the.plug can
.be easily released only by actueting!tﬁe operating
sleeve. The plug can be locked by inserting it into the
socket without actuating the sleeve.

It is preferable that the rear cylinder portion has
a stepped hole with a shoulder portion, the valve
recelving portion is positioned by the shoulder portion
and the front cylinder portion in both directions along
the axis of the valve receiving portion, and the valve
body is supported by the front cylinder portion in the
position in which the valve head is put in contact &ith
the valve seat. In this case, the valve receiving por-
tion and the valve body can easily be positioned.

It is preferable that when the iock mechanism
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



and réceivabl e within the socket body as a unitary subassenbly including
(i) a hollow cylindrical valve receiving nmenber provided wthin the socket

body ariisiSheet ag Bee: leged seat fornmed on an inner peripheral surface of the
val ve re (ii) a valve body slidably situated within the-
val ve re

and having a val ve head cooperable with the val ve
seat, and (I11) a spring supported by the walve receiving nenber, for
urging the valve body in a direction to bring the valve head into contact .
with the val ve seat; and neans for connecting the front cylindrical portion
to the rear cylindrical portion with the valve receiving
situated in the release position. In this case, the

'spring can be easily positioned.

It is préferable that the valve body has a lock
ball receiving portion situated on the axially opposite

5 side to the valve head, the lock ball receiving poftion

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 vélve 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 éylinder portion.

15 It is also preferable that thé front cylinder por-
tion has a projection extending circﬁmferentially at an
end portion thereof which is akially 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 positioq 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 positioh to prevent the lock balls from

25 projecting out of the inner peripheral surface of the
'front cylinder portion, and a shoulder portion provided

between the lock ball pressing portién and the lock ball



3 nmenmber held therebetween after the subassenbly has been received within
‘the socket—body thereby | ocating the valve body in a predeternm ned position
rel ative.{.0oq ebﬁ{ﬁﬂ&k&ﬂﬁ@}’dy. When this socket of the pipe joint is

assenbl ed, ei ving portion, valve body and spring are first
assenbl ed “‘

gle . sub-assenbly. After the sub-assenbly is
I nserted i ar cylinder portion or-fgoat cylinder portion, the rear

cylinder portion and front cylinder portion are fixed to each other.
Ther eby,

release portion and engaged with the brojection when the
operating sleeve is situated in the lock position, and
the lock ball release portion has such an akial length
that part of the projection is covered by the lock ball
5 release portion when the operating sleeve is in the
release position. 1In this case,lwhen the operating
sléeve of the lock mechanism is situated in the re}ease
position, the two openings of each rédially extending
hole are closed, and no dust, etc. enters the radially
10 extending holes. Thus, smooth coupling/decoupling of
the plug is ensured.
This invention can be more fully;underStood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:
15 FIG. 1 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 couﬁled to a socket shown
in FIG. 1. | _
20 An embodiment of the present invention will now be
described with reference to the éccompanying drawingsf
In the figures, reference numeral 1 denotes a
SOCket'body. Numeral 2 denotes a front cylinder portion
having lock balls 3 at a ffont portion thereocf. 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



the assembl y_process of the-soeket of the pipe joint is sinplified, the

and the manufacturing cost is decreased.

wot ki ng efficiency is enhanc d,d . .

Thi s assenbly ta NE to automation. It is preferable that the
front cylinder nner peripheral surface, an outer peripheral
surface, and a IMihadi al | y extendi ng t hrough-hol es penetrating

the inner peripheral surface and the outerqperipheral surface, the |ock
mechani smhas a plurality of lock balls housed in the through-holes, the
lock balls being allowed to project out of the inner peripheral surface,
and an operating sleeve nmounted on the outer peripheral surface of the
front cylinder pplinder pbetion fitted on an outer peripheral portion

of a rear part of the front cylinder portion 2. The
rear cylinder portion 5 is fixed betwgen the front
“cylindér.portion 2 and the operating sleeve 4 with a
5 spring 6 interposed. The front cylinder portion 2 and
rear.cylinder pértion 5 constitute the socket body 1.
| 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. 1In addition, the frgnt end portion of
the front cylinder portion 2 is frovided with a large-
diameter projecting portion 8 for preventing removal of
the operating sleéve 4. It is desirable that each lock
15 ball engagement hole 7 have a taperiné shape so as to
prevent the lock ball 3 from entering the inside of the
front cylinder portion 2.
The operating sleeve 4.prov1ded on the ouﬁer
periphery of the front cylinder portion 2 is movable
20 between a lock ppéition where the sleeve 4 is moved for-
ward by the spring 6 to press thé lock balls 3 ip the
centripetal direction and a release ﬂosition where the
Sleeve 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



operating sl eeve being novabl e between a | ock position where the lock balls
partially prejectingout of the inner peripheral surface of the front
cyli-nder portjon are held, and a rel ease position where the |ock balls are

contained in LHREEE, the plug can be coupled to and decoupl ed
fromthe sockei j el ease position, and the plug is prevented
from bei ng dec | ock position. _Thereby, the plug can be easily

rel eased only by actuating the operating sPeéeve. The pl ug 4

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 ceniripetal'direction.

The ihside 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 shduldgr portion 4a
which is engaged with the large-diamqter projecting por-
tion 8 when the sleeve ¢ is located in the lock posi-

15 tion. The lock ball release portion 9 is slidably
engaged with the large-diameter projecting portion 8.
The length of the lock ball release portion 9 is set
such that the front end of the lock béll releaée portion
9, 1.e. the front end of the operating sleeve 4, is not

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 11 denotes a valve mechanism

25 inserted and fixed in the socket bodf 1. The valve
mechanism 11 comprises a cylindriqal valve receiving

portion 13 and a valve body 12 slidably fitted on the



can be | ocked by inserting it-=- into the socket w thout actuating the
skeeve. |t i ShipsHeehaBlLr hat the rear cylinder portion has a stepped hole

with a shoul dZ Muﬂ a1 ve recei vi ng portion is positioned by the
shoul der porti q”'iﬂ nt cylinder portion in both directions along
the axis of t I ng portion, and the valve body is supported by
the front cylinder portion in the positiongis which the valve head is put
in contact with the valve seat. In this case, the valve receiving portion
and the valve body can easily by positioned. It is preferable that when the
O S et periphory Of the Valve recesving poction 13. The

valve receiving portion 13 is clamped and fixed within

the socket body 1 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!c911nder portion 5

fitﬁed on the outer periphery of the-front cylinder pof-

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

the socket body 1. 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 predeterminéd value which
is necessary and sufficient to move the sleeve 4 for-
wards. _

15 After the valve receiving portion 13 is clamped and
fixed between the front cylinder portion 2 and rear
cylinder portion 5, the rear cylinde£ portion 5 is
caulked from the outside thereof, thereby fixing ﬁhe
rear cylinder portion 5 and front cylinder portion 2. A

20 recess portion 16 is formed on the ou;er 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 § and-froht cylinder portion 2 are

firmly fixed. The rear cylinder portion 5 and front

cylinder portion 2 may be fixed by means of a screw.



| ock * posttiom, the Spring S provi ded dmﬁth ] a p{edeterninfd
urgi ng fape ating sleeve is situated in the rel ease position.
Ingt h?s gi;h?s%hm B HedfR ﬁ@égan bg easily positioned. It is preferable that

t he val ve %B!m mj‘grm ball receiving portion situated on the axially
opposite si e head, the lock ball receiving, portion closing
the radially extending through-holes on Lgf i nner peripheral side of the
front cylinder portion when the valve hea %ones in contact with the val ve
seat, and the lock ball receiving portion opening the radially

extendi ng through-holes to allow projection of the lock balls when the
val ve head noves awayumépsl!i'® déh¥€eScalseal ring for sealing between

the rear cylinder portion S 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
5 valve body 12 and valve receiving portion 13 and urges
the valve body 12 forwards relative to the valve
receiving pqrtiod 13. A seal rihg 19 is provided to
hola and seal the valve body 12 and valve 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
é 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 fSrmed 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 1, the valve body 12 is mbved
forwards by the spring 18'and the valve head 20 comes in
contact with the valvé seat 21 to.clqse the fluid
20 passage. In the coupled state in which the plug 25 is
mounted, a tip portion of the plug 25 inserted into the
socket body 1 comes in contact with a tip portion of
the valve body 12. The valve body 12.is.pushed by the
plug 25 and rétreats 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



When the plug i's hot coupled-—dust, etc. is prevented fromentering the
radi al |y ext emgi shdetiHas BdgRedMRles fromthe inside of the front cylinder

portion. able that the front cylinder portion has a
proj ection extgmuﬁulmjﬂnﬂ rentially at an end portion thereof which is
axi al l'y opposi cylinder portion, the operating sleeve has a
lock ball pressing portion for pressing Lheylock balls radially inwards in
the | ock position to partially project the [ock balls out of the inner

peri pher al |
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 th; socket body 1.

5 When the valve body 12 is in the non-coupled position
(front poéition), 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 1. The length of the

10 lock.ball receiving portion 26 15 determined in the |
following manner. Wwhen the plug 25'1s:coupled, the lock
ball feceiving portion 26 retreats aiong with thé
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 Eody 12 is
located in the front position, i.e. when the plug 25 is
in the non-coupled 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 stéel 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



surface of —the—front—eyHnder—portion, a | ock ball rel ease portion for
partially r%gis}{gepﬁaétggmi‘ eﬁﬁ&dbal |s in the rel ease position to prevent the

| ock balls fr jout of the inner peripheral surface of the front
cyl i nder portﬂﬂlﬂﬂ”ﬁ uI der portion provided between the |ock ball
pressi ng port ¥ck ball release portion and engaged with the
projection when the operating sleeve is sil2ated in the | ock position, and
the 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 in the releage position. In this case, when the operating sl eeve
of the lock necheRR¥En E%’-’fg?@uh%e*ah? rO¢her reeetBleral surface of the

plug 25.
The socket of the pipe joint according to the above
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 fitted in the valve
receiving portion 13 with the spring 18 interposed. The
valve mechanism 11 is inserted into the rear cylinder
10 portion 5. In the state in which a rear stepped portibn
of the vaive 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 cyli@der portion 2 is put in
contact with the rear cylinder portion 5. Thus, the
rear cylinder portion 5 and front éylinder portion 2 are
fixed and the valve receiving portion 13 is clamped.
25 The valve mechanism 11 may first be inserted in the

front cylinder portion 2 and then fixed by the rear
cylinder portion 5.



aﬁll ext endi ng hol es. Thus, snooth
ggugrfhg/gégo Iug Ys ensured. This invention can be nore
fully underst Ilomnng detail ed description when taken in I
conjunction wth the acconpanylng drawi ngs, in which: FIG 1 is a verL:g? ,
cross-sectional view show ng an enbodi nent ;qf _the present invention;
is a vertical cross-sectional view showing the state in which a plug is
coupled to a socket shown in FIG 1; and

p05|t|on th%]ﬁ eni ngs of each radially extending hole are closed, and

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 wiﬁh

S the valve receiving portion 13 interposed. At the same
time, the spring 6 for urging the operating sleeve 4
forwards ié provided with a predeterniined spring force.
The rear cylinder portion 5 and front cjlinder portion 2
are fixed by caulking the rear cylinéer 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 S, the caulked portion of the rear
cylinder portion S5 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 bali reiease 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 cylinder portion 2. Thus, when the
plug 25 is in the non-coupled position, dust, etc. is

prevented from entering the lock ball engagement holes



6 FIG 3 is a vertical cross-sectional view showing the subassenbly forning

part of the Th;srﬁwdlmemenaé ldetdSS. 1 and 2. An enbodi nent of the present
i nvention mnl ibed with reference to the acconpanying
drawi ngs. In ef erence nuneral 1 denotes a socket body.
Nuneral 2 denotes a front cylinder portion having |ock balls 3 at a front
portion thereof. An operating sleeve 4 forigperating the lock balls 3 is-
slidably fitted on an outer peripheral portion of the front

7, and smooth coupling/decoupling bet%een the socket .
body 1 and plug 25 can be achieved.




cyl i nder ﬁgrrraﬁ_§~_Nﬁﬁ§Tar“5-denotes a rear cylinder portion fitted on an
outer perip B&ﬂmk egd rear part of the front cylinder portion 2

The rear cyli |s fi xed between the front cylinder portion 2
and the oper mnth a spring 6 interposed. The front cylinder
portion 2 and rear c portron 5 constitute the socket body 1. Lock
bal I engagenent holes 7 are formed at a frgst.end portion of the front
cylinder portion 2. The lock balls 3 are |oosely engaged in the |ock bal
engagenment holes 7 so that the balls 3 can project fromand retreat in the
holes 7. In addrtron the front end portion of the front cylinder portion
2 is provrdedc Q}mﬁ a large

l. A socket of a pipe joint, sa&d socket having:

a socket body having a rear cylinder portion
coupled to an end portion of a first fluid pipe and a

5 front cylinder portion connected to the rear cyiinder
portion, said socket body removably receiving a plug
coupled to an end portion of & second fluid pipe to be
coupled td 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 iﬁserted in
the socket body; and !

a lock mechanism, provided on the socket body, for

15' preventing removal of the plug from tﬁe 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 ,

@ spring supported by the valve receiving portion,

for urging the valve body in a direction to bring the

A i



di anet er pfﬁr@ﬁ%#ﬁg—p@#%+9n—8 for preventing renoval of the operating

sl'eeve 4. | able t hat each lock ball engagement hole 7 have a
t aperi ng sha ent the lock ball 3 fromentering the inside of
t he front cy H n 7 The operating sleeve 4 provided on

the outer front cylinder portion 2 is novable between a
| ock p05|t|on where the sleeve 4 is noved-fgrward by the spring 6 to press
the lock balls 3 in the

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 iq said socket body.
5 2. The socket of the pipe joint according to
claim 1, wherein said front cylinder portion has an
inner pefipheral 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 oﬁerating
sleeve being movable between a lock ﬁosition where the
lock balls partially projecting out of the inner
peripheral surface of the front cylinder portion are
held, and a release position where 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. '_I"he socket of the pipe joint according to claim 1
25 or claim 2, wherein said rear cylinder pbr£ion has a
stepped hole with a shoulder portion, said valve
'receiving portion is positioned by tHe shoulder portion

-
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centripetal direction and a rel ease position where the sleeve 4 retreats
agai nst the—fUrEéfBT—Tﬁg_gﬁFTﬁg 6 to rel ease and nove the lock balls 3 in
the centrif uggls shief B&BeaRepiddad | nner periphery of the operating sleeve 4

i ncludes a 1oc portion 9 at its front portion and a |ock bal
pressi ng portiBlﬁﬂH‘“M\‘ ear portion, which are continuous with each
other. The |oc el'ease portion 9 haslsuch an inside diameter that the
pressing of the lock balls 3 is released and noved in the centrifugal
direction. The lock ball pressing portion 10 has such an inside dianeter

essed in the centripetal direction. The inside
it or of Ct helid e Frpd G indar action 14 both directions atong

the axis of the valve receiving portion, and said valve

body is supported by said front cylinder portion in the

pdsition.in which the valve head is put in contact with
5 the valve seat. | |

4. The socket of the pipe joint according to
claim 2, further comprising a spring for urgihg the
operating sleeve to the iock positioﬂ, said spring being
provided with a predetermined urging force when the

10 operating sleeve is situated in the release position.

5. The socket of the pipe joint according to claim 2
or claim 4, wherein said valve body has a lock ball
receiving portion situated on the axially opposite side
to the valve heéd, said lock'bali 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 tﬁe valve seat, and
said lock ball receiving portion opening the radially
extending through-holes to allow projeétion 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 peripheral 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
—_—
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operati ng sl eeve4,—which-constitutes the lock ball release portion 9, is

y | Bhi { he outside dianmeter of the | arge-di aneter .
BES?E?P}%@M§MEQQH§%eH Y: d at the front end of the front cylinder portion
2. The ope I i ncludes a shoul der portion 4a which is engaged
with the | : projecting portion 8 when the sleeve 4 is located
in the lock position. The | ock ball rel edsé portion 9 is slidably engaged

i [ ' i N [ ! : k bal |
with the |arge-dianeter projecting portion 8. The Iength of the |Ioc
rel ease port?on 9 is set such that the front end of the |l ock ball rel ease

portion 9, i.e.clBgmf 29nkherdifl sk #PBhE! LPYiAHEEY Bottibh AR %%5@JJ/
separated fromthe | arge-di aneter projecting _
jection extending circumferentially at an end portion
thereof which is axially opposite to the rear cylinder
portion, | |
5 said operatihg 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 cylindér 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 Jgt of the inner
peripheral surface of the front cylinaer portion, ahd-a
shoulder portion provided between said lock ball
pressing portion and said lock bail 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
;ock ball release portion when thg operating sleeve is
20 in the release position.
8. A sockef of a pipe joint, substaptially as
hereinbefore described with reference to the

accompanying drawings.

_—

A 0



portion 8 when the sleeve 4 is retreated, the I ock balls 8 3 located at
the | ock batt—Telease portion 9 and the sleeve 4 is located in the rel ease
posi tion. Re&ﬁggﬁg¢hpg§gk_|m4ﬂ denotes a val ve mechanisminserted and fixed

in the socket | ve mechani sm 11 conprises a cylindrical valve
recei vi ng por tfi al ve body 1%_ Ildably fitted on the inner
peri phery of t 13. The val ve receiving portion 13

i s clanped and flxed mnthln

ving portio

9. A pipe coupling comprising a plug and a socket,
said socket having a socket body having a rear cylinder
portion coupled to an end,portion of aifirst £luid pipe
and a front cylinder portion connecied 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 plugiis inserted in
the socket body;

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

a hollow cylindrical valﬁe receiving portion
provided within the socket body and having a valve seat
formed on an inner peripheral surface of the valve
receiving portionf

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

and

\
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t he Sbckef‘bbdy*i—by—a—fea%—end portion 14 of the front cylinder portion 2
and a st eppags ek hsqil 11§e fag%rred on an inner peripheral portion of the rear
e

cyl i nder por the outer periphery of the front

cyl i nder porluﬁn lthe val ve body 12 is positioned within the socket
body 1. Int . pring force_ofjgthe spring 6, provided between
the operating sleeve 4 fitted on the outer periphery of the front cylinder
portion 2 and the rear cylinder portion 5, for urging the sleeve 4
forwards, is set at a predeterm ned value which is necessary and sufficient

to nove the sleeve & $primg dsuppbiesd tHe ad Wea 196 B edd 'y B LWt idn ) S
cl anped and fixed between the front cylinder portion 2 and Tear .
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 as a single
o

‘assembly capable of being inserted in said’ socket body.

\
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i i i | i i is c from the outside
cylifder portion 5, the rear cylinder portion 5 is caul ked th
t%ereof ?herebv fixing the rear cylinder portion 5‘and front cylinder
portion 2. A recess portion 16 is formed on the outer periphery of the

front Thi (Replaged 2 j ust bel ow the caul ked portion of the rear
cyl i nde he caul ked portion of the rear cylinder portion 5 is
put in tion 16 of the front &YylTnder portion 2. Thus, the

rear cylinder portion 5 and front cylinder portion 2 are firmy fixed. The
rear 9

~Abstract of the Disclosure

"SOCKET OF PIPE JOINT"
A socket of a pipe joint has a socket body (1),
coupled to an end portion of a first fluid pipe, for-

5 removably receiving a plug (25) coupled to an end por-
tion of a second fluid pipe to be coupled to the first
fluid pipe, a valve mechanism (11) provided within the
socket body and situated in an open pbsiticn to allow
passage of a fluid between the socket body (1) and the

10 plugl(25) when the plug (25) is inserted in the socket
body (i), and a lock mechanism ka, 4) for preventing
removal of the plug (25) from the socket body (1) when
the valve mechanism (11) is situated in the open posi- .
tion. A hollow cylindrical valve receiving pdrtion (13)

15 having a valve seat (21) formed on an inner peripheral
surface of the valve receiving portion (13), a valve
body (12) slidably situated within the valve‘receiving
portion (13) and having a valve head (20) cooperating
with the valve seat (21) to consgitute the valve mecha-

20 nism (11), and. a spring (18j, supporged by fhe valve
receiving portidn (13), fdr urging the valve body (12)
in a direction to bring the valve head (20) into contact
with the valve seat (21) are constructed as a single

assembly capable of being inserted in the socket body
25 (1).
Fig. 2



cyl.inder portion 5 and front cylinder portion 2 may be fixed by neans of a
SCrew. TNBmﬂ&ﬁHmiﬁe Rigs a seal ring for sealing between the rear cylinder

portlon ce|V|ng portion 333 A spring 18 is fitted on the
out er val ve body 12. The spring 18 is provided between the
val ve bo e receiving portion 13 and urges the valve body 12

f orwar ds relatlve to the valve receiving portion 13. A seal ring 19 is
provided to hold and seal the valve body 12 and val ve receiving portion 13.
A valve head 20 is forned at the rear end of the valve body 12. The val ve
head 20 is provided with a seal ring 23 which is put in and out of contact

wth a valve 16 26 4‘07 9
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seat 21 formed on the inner peri phery of the valve receiving portion. .
13, thereby opening and cIOS|ng a fluid passage 22. Nune 2 e$HEE
passage hole forned in a rear. cylindrical wall of the va Lﬁtﬁﬁq%mf 1
non- coupl ed state in which a’ plug 25 is not mount &d i n t he|socket body 1
the valve body 12 is noved forwards by the spring 18 and|the ¢@JIUNIFad bo
comes in contact mnth t he valve seat 21 cl ose the fluild{passage. |n e

coupl ed st atg 25 PBSTRATedFig-119 portli on of the plug 2%

i nserted |nt i comes in contact with a tiip poriiop—eé—itte

&ss&ﬁé]quﬂoypf&e ﬁﬂgr 25 and retreats

L)
10O, SO €

A socket of pipe joint has a socket body 1
comprising a rear cylindrical portion 5, a front
cylindrical portion 2 provided on the front end thereof
with lock balls 3, and a lock ball operating sleeve 4
provided on the outer periphery of the front

cylindrical portion A cylindrical valve receiving

portion 13 having a valve seat 21 formed on the inner

periphery thereof is provided in the socket body 1. A

valve mechanism 11 having a valve head 20 formed on the

front end thereof is inserted in the valve receiving

Portion so that the valve head is seated on the wvalve

- seat by a spring 18 to effect sealing between the valve

head and the valve seat. A seal ring 23 is provided on
‘the valve head 20 to prevent the valve head from being
pulled off from the valve receiving portion 13.

D




e 1 20 ACEMENREIEEIRd  SG
the val ve head 20 noves away fromthe val ve sea’l 1¥ G
passage 22. Nuneral 26 denotes a |ock _ ball rece (fimmﬂommiad b 3)@:35@8}

to clanp a seal

ring 27 provided at the 10 fyr poripagmi i F&e‘;@d I?~

val ve body 12. The lock ball receiving portion |2 a‘&hgﬁabpygsa g,e ad@d
the inside of the front cylinder portion 2 of th sﬂra'et bogygel.....\ cf% .....
val ve body 12 is in the non-coupl ed positi onl.'.(f ront positi on) the

receiving portion 26 _DATE OF RECEIPT. th}

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

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
been manufactured and used. A socket having an operating
sleeve and lock balls has a more complicated structure
than a plug. In par;:icular, a socket including a valve
body has a fur;ther complicated structure and influences

the manufacturing cost of the Pipe joint.

This type of conventional socket of a pipe 3joint
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 fluid passage, and a 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. Appln. KOKAI No. 51-34023).

The_ assembly of the pipe joint having the above
structure is time-consuming and troublesome r resulting in

a main factor of an increase in the manufacturing cost.

An object of the present invention is to provide a

socket of a pipe joint wherein the assembly of the socket

This is the replacement sheet
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‘receives the lock balls 3 on its outer periphery and prevents the |ock
balls 3 fromprojecting out of the inner periphery of the socket body 1.
The length of the lock ball receiving portion 26 is determined in the
foll owi ng manner. When the plug 25 is coupled, the |lock ball receiving
portion 26 retreats along with the retreating val ve body 12 pushed by the
plug 25 and is di sengaged fromthe | ock bal s 3, so that the | ock bal
engagenent holes 7 in which the lock balls 3 are engaged are conpletely

opened. Wen t % bggy. s | ed ing.the fraq Qsition, i.e. when
the plug 25 ishll?sn t égnon-clo%%l (ka-% sc?eg‘%[ee,a?%et*'gc%nﬁrﬁa%\%rign&eﬁfsﬁm &t
are conpl etely dussedete. is prevented from entering a locking unit,

thereby smoothing coupling/decoupling of the socket.

According to the present invention, there is provided a
socket of a pipe joint comprising:

a socket body having a rear cylinder portion coupled
to an end portion of a first fluid pipe and a front
cylinder portion ~prepared separately from the rear
cylindrical portion, the 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,
normally éitﬁated 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; |

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 subassembly forming part of the valve mechanism
and receivabie within the socket body as a unitary
subassembly including (i) a hollow cylindrical valve
receiving member provided within the socket body and
having a valve seat formed on an inner peripheral surface
of the valve receiving member, (ii) a valve body slidably
situated. within the valve receiving member and having a
valve head dooperable with the valve seat, and (iii) a
spring supported by the valve receiving member, for
urging the valve body in a direction to bring the wvalve
head into contact with the valve seat; and

means for connecting the front cylindrical portion

to the rear cylindrical portion with the valve receiving

This is the replacement sheet
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i1n the enbodi nent, the valve receiving portion 13 and val ve body 12 are
made of a resin material in order to reduce the manufacturing cost, and the
| ock ball receiving portion 26 is made of a steel material in order to
maintain the durability. The lock ball receiving portion 26 may be forned
integral with the valve body 12. Reference nuneral 28 denotes a | ock bal
engagenent groove fornmed in the outer peripﬁbral surface of the plug 25.
The socket of the pipe joint according to the above enbodi nent is assenbl ed

In the ol low ngeiRaRCHe1H N MSe TRELE LT i COUBLLUSHEE, YL 1HaL,
received within the socket body thereby locating the
valve body in a predetermined . position ' relative to 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-assembly. After the .
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, and the
manufacturing cost _is- decreased. This assembly work is

suitable to automation.

It is preferable that the 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
periphei'al surface, the lock mechanism has a plurality of
lock balls housed in the through-holes, the lock balls
being allowed to project out of the inner peripheral
surface, and an operating sleeve mounted on the outer
peripheral surface of the front cylinder portion, the
operating sleeve being movable between a 1lock position .
where the lock balls partially projecting out of the
inner peripheral sﬁrface of the 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 release
position, and the plug is prevented from being decoupled
in the 1lock position. Thereby, the plug can be .easily

released only by actuating the operaf:ing sleeve. The plug

This is the replacement sheet



‘body 12 having the Iock ball receiving portion 26 at its front end portion
is integrally fitted in the valve receiving portion 13 with the spring 18
i nt erposed. The valve nechanism 11 is inserted into the rear cylinder
portion 5. In the state in which a rear stepped portion of the valve
receiving portion 13 of the valve nmechanism 11 is put in contact with the
st epped portion 15 formed on the inner perLﬁheraI surface. of the rear
cylinder portion 5, the lock balls 3 are |oosely engaged in the | ock bal

engagenent hol ez 4 hr "Bdoply G UL &G POELT QR LS ThRRb S0 O¥SEe
portion 2. The operating
actuating the sleeve.

It is preferable that the rear cylinder portion has
a stepped hole with a shoulder portion, the valve
receiving portion is positioned by the shoulder portion
and the front cylinder portion in both directions along
the axis of the valve receiving portion, and the valve
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 portion

and the valve body can easily by positioned.

It is preferable that when the 1lock mechanism
includes a spring for urging the operating sleeve to the
lock position, the spring is provided with a
predetermined urging force when the operating sleeve is
situated in the rélease position. In this case, the

spring can be easily positioned.

It is preférable that the valve body has a lock ball
receiving portion situated on the axially opposite side
to the valve head, the 1lock ball receiving portion
closing the radially extending through-holes on fhe 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
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 prevented
from entering the radially extending through—holes from

the inside of the front cylinder portion.

This is the replacement sheet
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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 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 5. Thus, the rear cylinder portlon 5 and front cylinder
portion 2 are fixed and the val ve rece|V|ng_port|on 13 is clanped. The

val ve nechanism 11 nay first be inserted in the front cyllnder portion 2

and then fixed by th £ ear i nder rti 5. . Thereby, the valve receiving
portion 13 is clanpe tand® f|§£5°bypf eF@ﬁEecprﬁ er t EFPE arykimgdar

cylinder portiopoZtidhehwsl & perehastibhlleiteriitid | 80f8umferentially 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 1lock balls
radially inwards in the 1lock . position to partially
project the lock balls out of the inner peripheral
surface of the front cylinder portion, a 1lock ball
release portion for partially receiving the lock balls in
the release position to prevent the lock balls from
projecting out of the inner peripheral surface of the
front cylinder portion, and a shoulder portion provided
between the lock ball pressing portion and the lock ball
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
release portion when the operating sleeve is in the
release position. In this case, when the operating sleeve
of the 1lock .mechanism is situated in the release
position, the two openings of each radially extending
hole are closed, and no dust, etc. enters the radially
extending holes. Thus, smooth coupling/decoupling of the

rlug is ensured.

This invention can be more fully understood from the
following detailed description. when taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a vertical cross-sectional view showing an
embodiment of the present invention; '

FIG.. 2 is a vertical cross-sectional view showing
the state in which a plug is coupled to a socket shown in

FIG. 1; and

This is the replacement sheet.
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supported and fixed in the socket body 1 with the valve receiving portion
13 interposed. At the sane time, the spring 6 for urging the operating
sleeve 4 forwards is provided with a predeterm ned, spring force. The rear
cylinder portion 5 and front cylinder portion 2 are fixed by caul king the
rear cylinder portion 5 fromthe outside thereof, so that the caul ked
portion of the rear cylinder portion 5 bi teL.t he outer peri phery of the

front cylinder 12 portion 2. Since the recess portion 16 is formed on

the FIG. 3 is a vertical cross-sectional view showing
the subassembly forming part of the embodiment of FIGS. 1
and 2.

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. Numéral 2 denotes a front cylinder portion having
lock balls 3 at a front portion thereof. An operating
sleeve _4 for operating the 1lock balls 3 is slidably
fitted on an outer periphéral portion of the front
cylinder portion 2. Numeral 5 denotes a rear cylinder
portion fitted on an outer peripheral portion of a rear
part of the front cylinder portion 2. .The rear cylinder
portion 5 is fixed between the front cylinder portion 2
and the operating sleeve 4 with a spring 6 interposed.
The front cylinder portion 2 and rear cylinder portion 5

constitute the socket body 1.

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
holes 7 so that the balls 3 caﬁ project from and retreat
in the holes 7. In addition, the front end portion of the
front cylinder portion 2 is provided with a large
diameter projecting portion 8 for. preventing removal of
the operating sleeve 4. It is desirable that each lock
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.

This is the replaeement sheet
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outer periphery of the front cylinder portion 2 just below the caul ked
portion of the rear 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 firmy fixed. In the socket of
the pipe joint assenbled as descri bed aboveL7 when the plug 25 is not
coupled to the socket body 1, both the |ockzball release portion 9 of
operating sleeve 4 and the |ock ball receiving portion 26 for supporting

the lock balls 3 cl t he _outer _and i.nner opgeni ngs o he | ock bal
engaggﬁentahofes g ?gﬁﬁedopﬁ%?ﬁénproﬁﬁqﬁﬁ%|1 r %#Y+%ﬂé2.°?hu§PﬁMmﬂP??ﬁ

plug. 25 is in tperiphecpuPd thesi front duslinddE. portilcayent edsf mable
between a lock position where the sleeve 4 is moved
forward by the _spriﬁg 6 to press the lock balls 3 in the
centripetal direction and a release position where the
sleeve 4 retreats against the force | of the spring 6 to
release and move the lock balls 3 in the centrifugal
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
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 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 1lock ball
release portion 9, is substantially equal to the outside
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-diameter projecting
portion 8 when the sleeve 4 is located in the 1lock
position. The 1lock ball release portion- 9 is slidably
engaged with the large-diameter projecting portion 8. .The
length of the lock ball release portion 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 not
axially separated from the large-diameter projecting

portion 8 when the sleeve 4 is retreated, the lock balls

This ie the raplacement sheei
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entering the lock ball engagenent holes 7, and snooth coupling/ decoupling
bet ween the socket body 1 and plug 25 can be achi eved. 1. A socket
of a pipe joint conprising: a socket body having a rear cylinder portion
coupled to an end portion of a first fluid pipe and a front cylinder
portion prepared separately fromsaid rear cylindrical portion, said socket
body renovably receiving a plug coupled to end portion of a second fluid
pi pe to be coupled to the first fluid pipe;

3 located at the lock ball release portion 9 and the

sleeve 4 is located in the release position.

Reference numeral 11 denotes a valve mechanism
inserted and fixed in the socket body 1. The valve
mechanism 11 comprises a cylindrical valve receiving
portion 13 and a valve body 12 slidably fitted on the
inner periphery of the valve receiving portion 13. The
valve receiving portion 13 is clamped and fixed within
the socket body 1 by a rear end portion 14 of the front
cylinder portion 2 and a stepped pdrtion 15 formed on an
inner peripheral portion of the rear cylinder portion 5
fitted on the outer periphery of the front cylinder
portion 2. Thus, the valve body 12 is positioned within
the socket body 1. In this case, the spring force of the
spring 6, provided between the operating sleeve 4 fitted
on the outer periphery of the front cylinder portion 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 forwards.

After the ﬁalve receiving portion 13 is clamped and
fixed between the front cylinder portion 2 and rear
cylinder portion 5, the rear cylinder portion 5 is
caulked from the outside thereof, thereby fixing the rear
cylinder portion 5 and front cylinder portion 2. A recess
portion 16 is formed on the outer periphery of the front
cylinder portion 2 just below the caulked portion of the
rear cylinder portion 5. The caulked portion of the rear
cylinder portion 5 is put in the recess portion 16 of the
frént cylinder portion 2. Thus, the rear cylinder portion

5 and front cylinder portion 2 are firmly fixed. The rear

TmsmmemMmmmwnﬂmm
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a val ve nechani sm provided within said socket body, normally situated in a
closed position, and situated in an open position to allow passage of a
fl.uid between said socket body and said plug -when said plug is inserted in
sai d socket body; a |ock mechani sm provided on said socket body, for
preventing renoval of said plug fromsaid socket body. when said val ve
mechanismis situated in said open positionﬁla subassenbly form ng part of
sai d val ve nechani sm and recei vabl e within said socket body as a unitary

subassenbly i ncl ollo ndr i cal receivi nmber
provi ded wit hi n"k}g%uﬂ%eg’ ‘%‘? gl %‘Sf Eioie! iinGerForelsh B iy be
fixed by means of a screw.

Numeral 17 denotes a seal ring for sealing between
the rear cylinder portion 5 and valfe receiving portion
13. A spring 18 is fitted on the outer periphery.of the
valve body 12. The spring 18 is provided between the
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 valve receiving portion
13. A valve head 20 is formed at the rear end of 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 innerl periphery of the valve
receiving portion 13, thereby opening and closing a fluid
passage 22. Numeral 24 denotes a passage hole 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 1, 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
passage. In the coupled state in which the plug 25 is
mounted, a tip portion of the plug 25 inserted into the
socket body 1 comes in.contact with a ﬁip portion of the
valve body 12. The valve body 12 is pushed by the plug 25
and retreats against the force of the spring 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

fitted so as to clamp a seal ring 27 provided at the

This is the raplacement she_et
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havi‘ng a valve seat forned on an inner peripheral surface of said valve
receiving member, (ii) a valve body slidably situated within said valve
recei ving menber and having a valve head cooperable with said valve seat,
and (iii) a spring supported by said valve receiving nenber, for urging
said valve body in a direction to bring said valve head into contact with
sai d val ve seat; and neans for connecting sBd front cyl indrical portion to
said rear cylindrical portion wth said valve recei \é! ng Lnenbe_rdhel d
t herebet ween afLer sai d subassenbly has been_received within the sai
socket body t he EB?E en&sporélon o€1the valve body 12. The lock ball
receiving portion 26 is slidably engaged with the inside
of the front cylinder portion 2 of the socket body 1.
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 1. The length of the
lock ball receiving portion 26 is determined in the
following manner. When the plug 25 is coupled, the lock
ball receiving 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
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 rlug 25 is in the
non-coupled state, the lock ball engagement holes 7 are

completely closed.

In the embodiment, the wvalve 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 steel material in order
to maintain the durability. The 1lock ball receiving

portion 26 may be formed. integral with the vé.lve body .12.

Reference numeral 28 denotes a lock ball engagement

groove formed in the outer peripheral surface of the plug
25.

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

valve mechanigm 11 is constructed such that the valve
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1ocating said valve body in a predetermned position relative to said
socket body. 2. The socket of the pipe joint according to claim 1,
wherein said front cylinder portion has an inner peripheral surface, an
outer peripheral surface, and a plurality of radially extending

t hrough-hol es penetrating the inner peripheral surface and the outer

peri pheral surface, said | ock nechanisn1has}j;plural|ty of lock balls
housed in the through-holes, the |ock balls being allowed to project out of

;2L?pL2PS{ peri%@%&@&éﬂgi&%ﬁa @Qg fgcﬁpgéﬁﬁ'g%ciﬁggﬁg'Eﬂﬁﬁfﬁ#cgktgg ggger

front end portion is integrally fitted in the valve
. receiving portion 13 withlthe spring 18 interposed. The
valve mechanism 11 is inserted into the rear cylinder
portion 5. In the state in which a reaf 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
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 inserted
in the rear dylinder portion 5, and the rear end portion
14 of the front cylinder portion 2 is put in contact with
the rear cylinder portion 5. Thus, the rear cylinder
portion 5 and front cylinder portioﬁ 2 are fixed and the
valve receiving portion 13 is clamped. The valve

mechanism 11 may first be inserted in the front cylinder

portion 2 and then fixed by the rear cylinder portion 5.

Thereby, the valve receiving portion 13 is clamped
and fiied by the rear cylinder portion 5 and front
cylinder portion 2. The valve mechanism ‘11 is pbsitioned,
supported and fixed in the socket body 1 with 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 5 and front cylinder portion 2 are fixed
by caulking the rear cylinder portion 5 from the outside
thereof, so that the.caulked portion of the rear cylinder
portion 5 bites the outer periphery of the front cylinder
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-surface of the front cylinder portion, said operating sleeve being novable
between a | ock position where the lock balls partially projecting out
of the inner peripheral surface of the front cylinder portion are held,
and a rel ease position where the lock balls are contained in the

t hrough-hol es, said plug can be coupled to and decoupled fromthe socket
body in the rel ease position, and the plug &3 prevented from bei ng .
decoupled in the |l ock position. 3. The socket of the pipe joint according

hol e with ‘a  ERETLEE ZocfiTen thehFaearh nided vi ot fodbumes on the
positioned by tbet&l&OUbdﬁipﬁéﬂrl @Y the front cylinder portion 2 just
' below the caulked portion of the rear 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
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 formed in
the front cylinder portion 2. Thus, when the prlug 25 is
in the non-coupled position, dust, etc. is prevented from
entering the lock ball engagement holes 7, and smooth
coupling/decoupling between the socket 'body 1 and plug 25

can be achieved.

This is the replacement sheet

Date: 14 MAY 1997



fahd .t he fronmt——cytinder—portt+on in both directions along the axis of the

val ve recei BN aid valve body is supported by said front
ViERg: Peen K& gce§| on in which the valve head is put in contact

cyl i nder port (

with the val VH mlﬂr : The socket of t ing to
claim2, furt MHM a spring for urginglit A Bt A% BEEMeye to the
| ock position, said spring being provided w pre EBEAFR d urging force

when t he operating

Claims:
1. A socket of a pipe joint comprising:

a socket body having a rear cylinder portion coupled
to an end portion of a first fluid pipe and a front
cylinder portion prepared separately from said rear
cylindrical portion, said socket body removably receiving
a plug coﬁpled to an end portion of a second fluid pipe
to be coupled to the first fluid pipe;

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

a lock mechanism, provided on said socket body, for
preventing removal of séid plug from said socket body .
when said wvalve mechanism is situated in éaid open
position,

a subaésembly forming part of said valve mechanism
and receivable within said socket body as a wunitary
subassembly including (i) a hollow cylindrical valve
receiving member provided within said socket body and
having a valve seat formed on an inner peripheral surface
of said wvalve feceiving member, (ii) a valve body
slidably situated within said valve recéiving member and
having a valve head cooperable with said valve seat, and
(iii) a spring supported by said valve receiving member,
for urging said valve body in a direction to bring said
valve head into contact with said valve seat; and

means for connécting said ff@nt cylindrical portion
to said rear <cylindrical portion with  said valve
receiving member held therebetween after said subassembly

has been received within the said socket body thereby
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slee&e I s—situated 1n the rel ease position. 5. The socket of the pipe
j oi nt aCCOﬁﬁHSthtHQsB“de@R aedor Claim4, wherein said valve body has a I ock

bal | receivi uat ed on the axially opposit = -

head, said lﬂ ﬂ”‘ VI ng portion closing the rad arHugz SEHEEE TASIBEEN l

t hr ough- hol r peripheral side of the fronf| cyl |BEI!€§:AQ?Ei?t i on

when the val ve head comes in contact with tR4 valve seat; —and sard 1 OCK

ball receiving portion opening the radially eﬁtendlng t hrough-holes to
I oj ectio b he va ve head noves

ol v booi IloQ:fattjjﬁ?oc%g&dofa.lr£ ﬁ{&hego ? REE F&Fﬁﬁ‘l \éYacPQ?ht5°n

val ve seat. 6. 0 0|nt
wher ei n sai d | oslelladiitver dloelswmgqm@ldelmbohlgs an

2. The socket of the pipe joint according to claim
1, 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
peripheral surfage,

said lock mechanism ﬁas a pluraiity 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
surface of the front cylinder portion, said operating
sleeve being movable between a lock position where the
lock balls partially projecting out of the inner
peripheral surface of the front cylinder portion are
held, and a release position where the lock balls are
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 or claim 2 + Wherein said rear cylinder portion has a
‘stepped hole with a shoulder portion, said  valve
receiving member is positioned by the shoulder portion
and the front cylinder portion in both directions along
the axis of the valve receiving member, and said valve
body is supported by said front cylinder portion in the

This is the raplacement shoet o H*”I’!l Ill’!’ "l[l ”’!’ ” I!’I .
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e which is put in contact with an outer peripheral

surfag@ mhen the plug is received in the socket body. The
socket ﬁﬁa ﬁﬁnt according to claim 2, “he[ElIL—“ - ity $yl i nder
portlo tion extendi ng C|rcunferent|Y_ oorklon

t hereo aIIy opposite to the rear cyf TBh

oper at i ng sleeve has a | ock ball pressing |o= '
balls radially inwards in the |ock position to pa |aIIy proj ect the |ock
ball s out of the inner peripheral surface of the front cylinder portion, a
| ock ball release portion for partially

4. The socket of the pipe joint according to claim

2, further comprising a spring. for urging the operating
sleeve to the lock position, said spring being provided
with a predetermined urging force when the operating

sleeve is situated in the release position.

5. The socket of the pipe joint according to claim
2 or claim 4, wherein said valve body has a lock ball
receiving portion situated on the axially opposite side
to the valwve head; said 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 said
lock ball receiving portion opening 'thé radially
extending through-holes to allow projection of the lock

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

6. The socket of the pipe joint according to
claim 5, whereiﬁ said lock ball receiving portion has an
inner peripheral surface which is put in contact with an
outer peripheral surface of the plug. when the plug is

received in the socket body.

7. The socket of the pipe joint éccording to claim
2, wherein said front cylinder portion has a projection
extending circumferentially at an end portion thereof
which is axially opposite to the rear cylinder portion,

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

portion, a 1lock ball release portidn for partially
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-rece|V|ng the lock balls in the rel ease position to prevent the | ock balls
fron1pr ecethe i nner peripheral surface of the front cylinder
portion, Bﬂ mll r portion provided between . E(,aqs_
portion baII rel ease portion and en

when t he operatlng sleeve is situated in the |ock

ball rel ease portion has such an axi al Iendﬂ% that part of the project!on
is covered by the lock ball release portion when the operating sleeve is in

the rel ease po$£éééqbing the lock balls in the release position to

" prevent the lock balls from projecting out 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 engaged
with said .projection when thg operating sleeve is
situated in the lock position, and

said 1lock '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 in the

release position.

8. The socket of a pipe joint according to claim
1, wherein said lock mechanism comprises said Ifront
cylindrical portion having lock ball engagement holes
formed therein, lock balls disposed in said lock ball
engagement holes and movable radially of said front
cylindrical portion between a first position in which
said lock balls project inward from the inner.periphéral
wall of said front cylindrical portion and a second
position in which said lock balls retfact into said lock
ball engagement  holes, and 1lock ball setting means
provided on said front cylindrical portion, for
selectively setting said 1lock balls in said first
position_ and said second position, and wherein said
subassembly includes a cylindrical lock ball receiving
portion integrally formed on the front end of said vaive
mechanism, for engaging and setting said lock balls in
said closed position and for being disengaged from said
lock balls when said valve mechanism ié | in said open
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8. ket qf e joint according to claim1, wherein said |ock
ThAShaneL e q{C lac§§| g eront cylindrical portion having | ock ball

. mechan

engageﬂﬂm, mﬂ) ﬂ med therein, |ock balls di fsposed in said | Q_(_:_I_<___tg_<'_;1_l__l__.
engage novabl e rad| ally of said front [ i
betgwgen a first position in which said |ock balls pr JT&$SHE‘§\BH‘ om flhe

i nner peripheral wall of said front cylindr | portjion arﬁﬁﬁ_&u
position in which said lock balls retract into sald al'T engagenent

hol es, and | ock ball gsettjn aps 7] Lt yl i ndr I
portion, for selectively gégsl ngug ébl ocg'p% fsf' ?aluc? fa}r}it p%%?’lf?gn
and said secondspédi sosketarhaving ean sogkeét body hav:.ng a rear cylinder

portion coupled tp an end portion of a fJ.rst 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 bet_:ween the
socket body and the plug when the plug is inserted in 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 and having a valve seat
formed on an inner peripheral surface of the valve
receiving portion;

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

a spring supported by the wvalve receiving portion,
for urging the valve body in a direction to bring the
valve head into contact with the valve seat R

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.

e mcomsarsost [N
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Ssubassenbly includes a cylindrical |ock ball receiving portion integrally
formed on the front end of said valve nechanism for engaging and setting
said lock balls in said closed position and for being di sengaged. from said
| ock balls when said val ve nechanismis in said open position. 9. . A
pi pe coupling conprising a plug and a S cket, said socket. having a socket
body having a rear cylinder portion coupted to an end portion of a first
fluid pipe and a front cylinder portion connected to the rear
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ctylinder 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 renovably
recei ving the plug; said socket conprising: a valve nmechani sm provi ded

wi thin the socket body, normally situated in a closed position, and
situated in an open position to allow sage of a fluid between the socket
body and the plug when the plug is ins d in the socket body; a |ock
mechani sm provided on the socket body, for preventing renoval of the plug
fromthe socket body when the valve nechanismis situated in the open
position; a hollow cylindrical valve receiving portion
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".pI‘OV‘I ded W|th| n the socket body and havi ng a val ve seat forrred on an inner
peri pheral surface of t Iving portige hdab'l"gé‘_‘
", . --\a-/ a:.l..— .S ‘:h-.e.a-:d

situated W|th|n_t i ving portion and g a ,.':?“'s.'—\-fs
cooperating with M’E @m constitute the val: ve Trechani s :"éh_gi_
spring supported by t IVI ng portiory 4 & 2, ng'thE VAIvES Sgs

in a direction to bring the val ve head | nt 0 160 Wi't'h' 't he  val ve s #48%

wherein said val ve receiving nmenber, said vatv tﬂ)d\}’ Brd saird: spri ngkaﬁ?éi """

constructed as a single assenbly capable of beijpg inserted in sai ﬁm%
DATE OF Ry ..

body. Claims: |
1. A socket of a pipe joint comprising:

"a socket body having a rear cylinder portion coupled
to an end portion of a first fluid pipe and a front
cylindef portion prepared separately from said rear
cylindrical 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 said socket body,
normally situated in a closed position, and situated in
an open position to allow passage of a fluid between said
socket body and said plug when said plug is inserted in
said socket body: '

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

a subassembly forming part of said valve mechanism
and receivable within said socket body as a unitary
subassembly including (i) a hollow cylindrical valve
receiving member provided within said ‘'socket body and
having a valve seat formed on an inner peripheral surface
of said valve receiving member, (ii) a valve body
slidably situated within said valve receiving member and
having a valve head cooperable with said valve seat, and
(iii) a spring supported by said valve receiving member,
for urging said valve body in a direction to bring said
valve head into contact with said valve seat; and

means-fot connecting said front cylindrical portion
to said rear cylindrical portion with ' said valve
receiving member held therebetween after said subassembly

has been received within the said socket body thereby
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locating said valve body in a predetermined positien

relative to said socket body.

2. The socket of the pipe joint according to claim
1, wherein said front 'cylinder portion has an inner
peripheral surface, an outer peripheral surface,
and a: plurality of radially éxtending through-holes
penetrating the inner peripheral surface and the outer
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
surface of the front cylinder portipn, said operating
sleeve being movable between a lock position where t;he
lock balls partially 'projecting out of the inner
peripheral surface of the front cylinder portion are
held, and a -release position where the lock balls are
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 or claim 2, wherein said rear cylinder portion has a
stepped hole with a shoulder portion, said valve
receiving member is positioned by the shoulder portion
and the front cylinder portion in both directions along
the axis of the valve receiving member, and séid valve
body is 'supported by said front cylinder portion in the
position in which the valve head is put in contact with

the valve seat.
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4. The socket of the pipe joint according to claim
2, further comprising a spring. for urging the operating
sleeve to the lock position, said spring being provided
with a predetermined urging force when the operating
sleeve is situated in the release position.

5. The sbcket of the pipe joint according to claim
2 or claim 4, wherein 'said valve body has a lock ball
receiving portion s:.tuated on the axially opposite s::.de _
to the valve head said 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 sa:.d
lock ball receiving portion opening the radially
extending through-holes to allow pProjection of the lock
balls when the valve head moves away from the valve seat.

6. 'l‘he~ socket of the pipe joint according to
claim 5, wherein said lock ball receiving portion has an
inner peripheral surface which is put in contact with an
outer peripheral surface of the plug when the plug is

received in the socket body.

7. The socket of. the pipe joint according to claim
2, wherein said front cylinder portion has a projection
extending circumferentially at an end portion thereof
which is axially opposite to the rear cylinder portion,

said operatir_xg sleeve has a 1lock ball pressing
portion 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

portion, a lock ball release portion for partially
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receiving the lock. balls in the release position to
prevent the lock balls from projecting out 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 engaged
with said projéction 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 in the

release position.

8. The socket of a pipe joint according to claim
1, wherein said 1lock mechanism cémprises said front
cylindrical portion having lock ball engagement holes
formed therein, lock balls disposed in said lock ball
engageﬁent holes and movable radially of said front
cylindrical portion between a first position in which
said lock balls project inward from the inner peripheral
wall of said front cylindrical portion and a second
position in which said iock balls retract into said lock
ball engagement holes, and lock ball setting means
provided on said front cylindrical portion, for
selectively setting said lock balls in said first
position and said second ‘'position, and wherein said
subassembly includes a cylindrical lock ball receiving
portion integrally formed on the front end of said valve
medhaniéﬁ, for _engaging and setting sald lock balls in
sald closed posztxon and for being dlsengaged from said
lock balls when said valve mechanism is in said open

position.



