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S
"SOCKET OF PIPE JOINT"“

The present invention relates to a pipe joint for
removabiy-coupling a socket and a plug by means of lock

balls provided in the socket by actuating an operating

‘sleeve.

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

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
lock ball receiving portion for preventing lock balls
from projecting eut 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, resulting

in a main factor of;fj*incregse iqythe manpfacturing
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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'manufactufing

5 cost, and dust, etc. is prevented from entéring'a
locking unit, thereby smoothing coupling/decoupling of
the socket. o

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

10 a socket body having a rear cylindér.portion
coupléd to an end portion of a fifst fluid pibe 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, pfovided 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 sbcket bod&_and having a valve seat

- formed on an inner périﬁheral surface oﬁfthe vaf@e@
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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;
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,

wherein the valve receiving_memﬂer, the valve body
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
sub-assembly is inserted in the rear Ey;inder 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 décreaSed. This assembly
work is suitable to automation. | .

It is preférable that the front cylinder portion
has an inner peripheral sﬁrface, an outer peripheral
surface, and a plurality of radially extending
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,
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the lock balls being allowed to érojéct out of thg 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 pértially-projectihg 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 actuétinggthe 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 stépped 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 por-

‘tion aqd 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
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situated in the release position. 1In 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
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.
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 raaially extending through-
holes from the inside of the front éylinder portion.

It is also preferable that thé front cylinder por-
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
radially inwards.in the lock positioq to partially pro-
ject the lock balls out of the inner éeripheral 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

projecting out of the inner peripheral surface of the

front cylinder portion, and a shoulder portion provided

between the lock ball pressing porti&n and the lock ball
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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
release portion when the operating sleeve is in the

release position. 1In this case, when the operating

sleeve of the lock mechanism is situqted 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 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:

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 coupled_to a socket shown

[
in FIG. 1.

An embodiment of the present invention will now be
described with reference to the éccompanying drawings.

In the figures, reference numeral 1 denotes a
SOcket'body. Numeral 2 denotes a froat cylinder portion

having lock balls 3 at a front portion thereof. An

~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 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 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
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 brovided with a large-
diameter projecting portion 8 for preventing removal of
the operating sleéve 4. It is desirable that each lock
ball engagement hole 7 have a taperiné shape so as to
pre#ent the lock ball 3 from entering the.inside of the
front cylinder portion 2.

The operating sleeve 4 provided on the oufer
periphery of the front cylinder portion 2 is movable
between a lock position where the sleeve 4 is moved for-
ward by the spring 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
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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. Thg'lock ball pressing
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
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-diamqtér projecting por-
tion 8 when the sleeve 4 is located in the lock posi- |
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 b;ll releaée portion
9, i.e. the front end of the operating sleeve 4, is not
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 yalve mechanism
inserted and fixed in the socket bod; 1. 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 1 by a rear end portion 14 of'tpe front
cylinder portion 2 and a stepped portion 15 formed on an
inner peripheral portion of the rear!cjlinder portion S
fitfed on the outer periphery of the front cylinder pof-
tion 2. Thus, the valve body 12 is positioned within
the socket body 1. 1In this case, the spring force of
the spring 6, provided between the operating sleeve 4
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. | ‘

After the valve receiving portion 13 is clamped and
fixed between the front cylinder portion 2 and rear
cylinder portion 5§, the rear cylindeé portion 5 is
caulked from the outsjide thereof, thereby fixing ﬁhe
rear cylinder portion § 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 por;
tion of the rear cylinder portion S. 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
rear cylinder portion 5§ 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.
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Numeral 17 denotes a seal ring fér 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 ;pring 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 pqrtioﬁ 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
£he valve body 12. The valve head 20 is provided with a
seal ring 23 which is put in and out of contaét with
é valve seat 21 formed on the inner periphery of the
valve receiving portion 13, thereby opening and closing
a fluid passagé 22. Numeral 24 denotes a passage hole
fbrmed 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 thé valve head 20 comes in
contact with the valvé seat 21 to.clqse 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 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
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 th; socket body 1.
When the valve body 12 is in the non-coupled position
(front pdéition), 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 ié determined in the |
following manner. when the plug 25 is coupled, the lock
ball feceiving portion 26 retreats afong with thé
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 Sody 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.

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 steel material in
order to maintain the durability. The lock ball
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 surface of the
plug 25. |

The socket of the pipe joint according to the above
embodiment is assembled in the following manner. The
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
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
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 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 cylinder portion 2 are
fixed and the valve receiving portion 13 is clamped.
The valve mechanism 11 méy first be inserted in the
front cylinder portion 2 and then fixed by the rear
cylinder pprtion 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 wifh
the valve receiving portion 13 interposed. At the same
time, the spring 6 for urging the operating sleeve 4
forwards is provided with a predeterniined spring force.
The rear cylinder portion 5 and front cflinder portion 2
are fixed by caulking the rear cylinaer portion 5 from
the ocutside 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
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. |

i

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 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

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
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7, and smooth coupling/decoupling betﬁeen the socket .

body 1 and plug 25 can be achieved.
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Claims: i
| 1. A socket of a pipe joint, s;id 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 cyiinder
portion, said socket body removably receiving a plug
coupled to an end portion of a second fluid pipe to be
coupled td 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 iﬂserted in
the socket body; and ! |

a lock mechanism, provided on the socket body, for
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
formed on an inngr periphe;al 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

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

—_—
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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 iﬁ said socket body.

2. The socket of the pipe joint according to
claim 1, whérein 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
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 portion, said operating
sleeve being movable between a lock éosition where the
lock balls partially projedting 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 élaim 1
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

A
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and the front cylinder portion in both directions alohg
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
the valve seat. '

4. The socket of the pipe joint according to
claim 2, further comprising a spring for urging the
operating sleeve to the iock positioﬂ; 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
recelving portion situated on the axially opposite side
to the valve head, said lock.bali 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 tﬁe valve seat, and
said lock ball receiving portion opening the radially
extending through-holes to allow projeétion 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, 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
: T

NNy IIILHHJTI
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claim 2, wherein said frbnt cylinder portion has a pro-
jection extending circumferentially at an end pértion
thereof which is axially opposite to the rear cylinder
portion, |

‘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
receiving the lock balls in the release position to pre-
vent 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 bail release portion and
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 thg operating sleeve is

in the release position.

8. A_socket of a pipe joint, substantially as

hereinbefore described with referencg fo the

accompanying drawings.

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

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 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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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 as a single

assembly capable of being inserted in said socket body.

.
\
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