DESCRIPTION

Title of the Invention: PIPE JOINT

Technical Field

The present invention relates to a pipe joint, and more
particularly to a pipe joint suitable for applications where
an extremely high degree of cleanliness is required such as

semiconductor manufacturing field.

Background Art

Conventionally, as a pilipe Jjoint suitable for
applications where an extremely high degree of cleanliness is
required such as semiconductor manufacturing field, there has
been known a pipe joint which includes: a pair of pipe-shaped
joint members respectively having fluid passages which are
communicated with each other; and a circular annular gasket
interposed between abutting end surfaces of both joint members,
wherein the joint members are joined to each other by a male
threaded member formed on one of these joint members and a
female threaded member formed on the other of these joint

members (patent literature 1).
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Summary of Invention
Technical Problem

In the above-mentioned conventional pipe joint, at the
time of threadedly engaging the male threaded member and the
female threaded member with each other, there exists a
possibility that fine particles are generated. 1In this case,
the fine particles enter the inside of the fluid passages thus
giving rise to a possibility that a high degree of cleanliness
cannot be ensured.

It is an object of the present invention to provide a
pipe joint which can prevent fine particles generated from
entering the inside of a fluid passage at the time of threadedly
engaging a male threaded member and a female threaded member
with each other thus maintaining a high degree of cleanliness.
Solution to Problem

The present invention is directed to a pipe joint which
includes: a pair of pipe-shaped joint members; and a circular
annular gasket which 1s interposed between abutting end
surfaces of both joint members, wherein the joint members are
joined to each other by a male threaded member formed on one
of ﬁhe joint members and a female threaded member formed on
the other of the joint members, wherein a cover portion which
covers outer peripheral surfaces of abutting portions of both

joint members is formed on the male threaded member.




At the time of threadedly engaging the male threaded
member and the female threaded member with each other, there
exists a possibility that fine particles are generated.
However, due to the formation of the cover portion which covers
the outer peripheral surfaces of the abutting portions of both
joint members on the male threaded member, it is possible to
prevent the fine particles from entering into the inside of
a fluid passage thus maintaining a high degree of cleanliness.

It is preferable that the respective joint members have
the same shape, each joint member is constituted of a circular
cylindrical sleeve body whose inner periphery forms a fluid
passage and a flange which is integrally formed with an abutting
end portion of the sleeve body, the sleeve bodies face each
other in an opposed manner with a gasket interposed
therebetween, and the abutting end surfaces of the flanges
project from the sleeve bodies and face each other in an opposed
manner with an excessive fastening preventing gap formed
therebetween.

In making the sleeves abut to each other with the gasket
interposed therebetween, when a distance between the abutting
end surfaces of the sleeves is equal to a width of the gasket
in size, a possibility that fine particles enter the fluid
passage is increased. However, by making the flanges face each
other in an opposed manner with the excessive fastening

preventing gap formed therebetween, it is possible to acquire



the duplicate fine particle intrusion preventing mechanism in
combination with the cover portion of the male threaded member.
By setting the excessive fastening preventing gap such that
the gap becomes substantially zero when proper fastening is
performed and a resistance to the fastening is increased when
the further fastening is performed, the fine particle
intrusion preventing mechanism can contribute not only to the
prevention of the fine particle intrusion but also to the
prevention of the excessive fastening.
Advantageous Effects of Invention

According to the pipe joint of the present invention,
the cover portion which covers the outer peripheral surfaces
of the abutting portions of both joint members is formed on
the male threaded member and hence, it is possible to prevent
fine particles which may be generated at the time of threadedly
engaging the male threaded member and the female threaded
member with each other from entering into the inside of the

fluid passage thus maintaining a high degree of cleanliness.

Brief Description of Drawings
[Fig. 1]

Fig. 1 is a longitudinal cross-sectional view showing
one embodiment of a pipe joint according to the present
invention.

[Fig. 2]



Fig. 2 is a perspective view showing a male threaded
member used in the pipe joint according to the present

invention.

Reference Signs List

(1): pipe joint

(2), (3): joint member

(4) : gasket

(6): male threaded member
(7): female threaded member

(16) : cover portion

Description of Embodiments

An embodiment of the present invention is explained
hereinafter by reference to drawings. In the explanation made
hereinafter, left and right sides in Fig. 1 are assumed as left
and right sides of a pipe Jjoint.

Fig. 1 shows a first embodiment of a pipe joint according
to the present invention. As shown in Fig. 1, a pipe joint
(1) includes: first and second pipe-shaped joint members (2),
(3) respectively having fluid passages which are communicated
with each other; a circular annular gasket (4) which 1is
interposed between both joint members (2), (3); a retainer (5)
which holds the gasket (4) and is held by the first joint member

{(2); an approximately circular cylindrical male threaded




member (6) which is fitted on the first joint member (2); and
an approximately circular cylindrical female threaded member
(7) which is fitted on the second joint member (3).

Each of the respective joint members (2), (3) is
constituted of a circular cylindrical sleeve body (11), (13)
whose inner periphery forms a fluid passage, and a flange (12),
(14) which is integrally formed with an abutting end portion
of the sleeve body (11), (13). The joint members (2), (3) have
the same shape.

The gasket (4) is made of metal such as a nickel alloy,
and is plastically deformed between abutting end surfaces of
both joint members (2), (3) thus obtaining sealing property.
An annular gasket pressing projection (l1lla), (13a) is formed
on an abutting end surface of the sleeve body (11), (13) of
the joint member (2), (3). An inner diameter of the gasket
(4) is set equal to inner diameters of the respective joint
members (2), (3).

A large-diameter portion (4a) having an outer diameter
larger than outer diameters of other portions and an inner
diameter equal to inner diameters of other portions is formed
on a right end portion of the gasket (4) so that the gasket
(4) is formed into a shape having a smooth inner peripheral
surface and a stepped outer peripheral surface. A
large-diameter portion (5a) corresponding to the

large-diameter portion (4a) of the gasket (4) is formed on an



inner peripheral surface of the retainer (5) so that the
retainer (5) is formed into a shape having a stepped inner
peripheral surface corresponding to the stepped outer
peripheral surface of the gasket (4). The gasket (4) and the
retainer (5) are fitted to each other such that the
large-diameter portion (4a) of the gasket (4) is accommodated
in the large-diameter portion (5a) of the retainer (5).

The sleeve bodies (11), (13) face each other in an opposed
manner with the gasket (4) interposed therebetween, and
abutting end surfaces of the flanges (12), (14) project from
the sleeve bodies (11), (13) and are made to face each other
in an opposed manner with an excessive fastening preventing
gap (G) formed therebetween. Recessed portions (12a), (l4a)
for accommodating the retainer (5) are formed on the abutting
end surfaces of the flanges (12), (14) respectively.

The retainer (5) is fitted in the recessed portions (l12a),
(l1l4a) of the flanges (12), (14) while holding the gasket (4),
while the retainer (5) is held by the first joint member (2)
by means of a snap ring (8) which is formed by forming a
metal-made wire material having a circular cross section into
a C shape.

As also shown in Fig. 2, the male threaded member (6)
includes: a circular cylindrical body (15); a circular
cylindrical cover portion (16) which projects rightward (in

the axial direction) from a right end surface (an abutting end



surface) of the body (15) and covers outer peripheral surfaces
of the abutting portions of both joint members (2}, (3); amale
threaded portion (17) which is formed on an outer periphery
of a right end portion (an abutting end portion) of the body
(15); and a hexagonal engaging portion (18) which is formed
on an outer periphery of a left end portion (an end portion
on a side opposite to the abutting end portion) of the body
(15). Themale threaded member (6) is fitted on the first joint
member (2) from a left side, and a right surface of the body
(15) of the male threaded member (6) is brought into contact
with a left surface of the flange (12) of the first joint member
(2) from a left side.

The female threaded member (7) is a member referred to
as a cap nut, and is fitted on the second joint member (3) from
a right side. A female threaded portion (7a) which is
threadedly engaged with the male threaded portion (17) of the
male threaded member (6) is formed on an inner periphery of
a left end portion of the female threaded member (7). An
inwardly extending flange (7b) is formed on a right end portion
of the female threaded member (7), and the inwardly extending
flange (7b) is fitted on the periphery of the sleeve body (13)
of the second joint member (3), and is brought into contact
with a right surface of the flange (12) of the second joint
member (3) from a right side.

An inner diameter of the cover portion (16) of the male



threaded member (6) is set slightly larger than an outer
diameter of the flanges (12) of the first and second joint
members (2), (3), and an outer diameter of the cover portion
(16) is set slightly smaller than an inner diameter of the
female threaded member (7).

A washer (9) for preventing the co-rotation is interposed
between the flange (14) of the second joint member (3) and the
inwardly extending flange (7a) of the female threaded member
(7).

Fig. 1 shows a state where the male threaded member (6)
and the female threaded member (7) are fastened to each other
by a hand (a state before the male threaded member (6) and the
female threaded member (7) are completely fastened to each
other), wherein distal ends of the gasket pressing projections
(11a), (12a) are brought into contact with the gasket (4).
Thereafter, when the male threaded member (6) and the female
threaded member (7) are properly fastened to each other (with
a predetermined torque value or a predetermined nut rotation
amount), the gasket pressing projections (lla), (13a) bite
into both surfaces of the gasket (4) and hence, high sealing
property can be ensured and, at the same time, portions of the
respective sleeve bodies (11), (13) where the gasket pressing
projections (lla), (13a) are not formed are brought into close
contact with the both surfaces of the gasket (4) over the whole

surface and hence, the sealing property can be further




enhanced.

At this stage, although the excessive fastening
preventing gap (G) formed between the abutting end surfaces
of the flanges (12), (14) becomes small, the slight gap (G)
is still maintained. The excessive fastening preventing gap
(@) is set such that the gap (G) becomes approximately 0 when
proper fastening is performed. In a proper fastening state,
the abutting end surfaces of the flanges (12), (14) are
configured not to apply a force to each other or not to apply
a large force to each other. When the fastening is further
performed from such a state, the excessive fastening
preventing gap (G) takes a negative value and hence, the
abutting end surfaces of the flanges (12), (14) apply a force
to each other so that a resistance to the fastening is increased
whereby excessive fastening can be prevented.

At the time of threadedly engaging the male threaded
member (6) and the female threaded member (7) with each other,
there exists a possibility that fine particles are generated.
In making the sleeve bodies (11), (13) abut each other with
the gasket (4) interposed therebetween, when a distance
between the abutting end surfaces of the sleeve bodies (11),
(13) is equal to a width of the gasket (4), a possibility that
fine particles enter the fluid passages formed in the inside
of the sleeve bodies (11), (13) is increased. According to

the pipe joint (1) of the present invention, the flanges (12),
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(14) are arranged to face each other in an opposed manner with
the excessive fastening preventing gap (G) formed therebetween,
and the slight excessive fastening preventing gap (G) is closed
by the cover portion (16) of the male threaded member (6) and
hence, the mechanism which prevents the intrusion doubly can
be constituted thus remarkably decreasing a possibility that

fine particles enter the fluid passages.

Industrial Applicability

According to the pipe joint of the present invention,
i1t 1s possible to prevent fine particles generated when the
male threaded member and the female threaded member are
threadedly engaged with each other from entering the fluid
passage and hence, by applying the pipe joint of the present
invention to various kinds of applications where a high degree
of cleanliness is required, the pipe joint can contribute to

ensure a high degree of cleanliness.
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CLAIMS

[Claim 1]

A pipe joint comprising: a pair of pipe-shaped joint
members respectively having fluid passages which are
communicated with each other; and a circular annular gasket
which is interposed between abutting end surfaces of both joint
members, wherein the joint members are joined to each other
by a male threaded member formed on one of the joint members
and a female threaded member formed on the other of the joint
members, wherein

a cover portion which covers outer peripheral surfaces
of abutting portions of both joint members is formed on the

male threaded member.
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