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relates to a tubing joint. Many types of tubing joints arfeogsed for
connecting tubes -with pressure equi pnents. A conventional tubing
.joint 100, which has been widely wused, is showmn in Fig. 6: a front
sectional view Constitution of the conyentional tubing joint 100 will be
explained wwth reference to Fig. 6. A cylindrical joint proper 102
has a screw section 104, which is provided to a left end section, and
which is capable of fixing the tubing joint 100 to a pressure equi pnment
(not shown). The joint proper 102 i STUBKNG bJOXNFting, so it is
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The present invention relates to a tubing joint.

Many types of tubing joints are used for connécting tubes
with pressure equipments. |

A conventional tubing joint 100, which has been widely
used, is shown in Fig. 6: a front sectional view. Constitution
of the conventional tubing joint 100 will be explained with
reference to Fig. 6.

A cylindrical joint proper 102 has a screw section 104,
which is provided to a left end section, and which is capable
of fixing the tubing joint 100 to a pressure equipment (not
shown). The joint proper 102 is made by cutting, so it is
generally made of a metal whose cutting machinability is high,
e.g., brass.

A left end section of a guide cylinder section 106 is
inserted in a right end.secfion of the joint proper 102, and
fixed therein by caulking. The guide cylinder section 106 is
also made of the metal whose cutting machinability is high,
e.g., brass.

A ring stopper 108 is also made of the metal whose
cutting machinability is high, e.g., brass. The stopper 108 is
fixed in the left end section of the guide cylinder section
106 by caulking.

A release cylinder 110 is made of a plastic. The release
cylinder 110 is slidably fitted in the right end section of
the guide cylinder éection 106, and capable of moving in the
axial direction.

A ring claw 112 is made of a thin (about 0.2 mm) metal



generatly nmade of a metal whose cutting machinability is high, e.g., brass.
A left end section of a guide cylinder section 106 is inserted in a right
end section of the joint proper 102, and fixed therein by caul king. The
gui de cylinder section 106 is also made of the netal whose cutting
machinability is high, e.g., brass. A ring stopper 108 is al so nade
of the nmetal whose cutting -machinability is high, e.g., brass. The stopper
108 is fixed in the left end section of the guide cylinder section 106 by
caul ki ng. A rel ease cylinder 110 is nade of a plastic. The rel ease
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cylinder section 106, and capable of noving in the axial direction.

A ring cl aing zliaw ddde isf proviided apouthe right wddse of the stopper
108, in the guide cylinder section 106.

As shown in Fig. 7, the ring claw 112 has a plurality of
v-shaped outer notch sections 113, which are radially formed
from the outer edge toward a center, and a plurality of inner
notch sections 115, which are radially formed from an inner
edge toward the outer edge. The outer notch sections 113 and
the inner notch sections 115 are alternately arranged, in the
circumferential direction, to form the ring claw 112 into a
zigzag ring shape. An outer edge of the ring claw 112 is bent
in the direction of tube-insertion (leftward) and held in a
ring groove 106a formed in the guide cylinder section 106 (see
Fig.8). The inner edge of the ring claﬁ 112 is capable of
biting an outer circumferential face of a tube 130 (see Fig.
8) ,which has been inserted in the joint proper 102, to
prevent the tube 130 from moving in the direction of
tube-draw (rightward).

When the release cylinder 110 is pushed into the guide
cylinder section 106, the inner edge of the ring claw 112 is
pushed toward the stopper 108 by an inner end of the release
cylinder 110, so that the inner edge of the ring claw 112
releases thé tube 130. By releasing the tube 130, the tube
130 can be pulled out from the tubing Jjoint 100.

A seal ring 116, which is made of rubber, tightly
contacts the outer circumferential face of the tube 130 so as
to prevent fluid from leaking therefrom.

However, the conventional tubing joint 100 has a

following disadvantage.



pkate,ze.g., phosphor bronze, having enough elasticity. The ring claw 112
is provided, on the right side of the stopper 108, in the guide cylinder
section 106. As shown in Fig. 7, the ring claw 112 has a plurality of
V-shaped outer notch sections 113, which are radially forned fromthe outer
edge toward a center, and a plurality ofginner notch sections 115, which -
are radially formed froman inner edge toward the outer edge. The outer
notch sections 113 and the inner notch sections 115 are alternately
arranged, in the circunferential direction, to formthe ring claw 112 into
a zigzag ringWheappreasurized édyddofist hatriodgcedainto? the pdastie t he

direction of tube-insertion ﬁleftmard) and held in a ring grqove 106a
fornmed i ntuke d300@high has p&hached ooty Pgﬁssﬂﬁ§ié%ﬂép of the
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130, external force from the tube 130, whose magnitude
continuously changes, always works to the inner edge of the
ring claw 112. Namely, the inner edge of the ring claw 112
is always moved in the direction of an arrow X (see Fig. 8).

On the other hand, the outer edge of the ring claw 112
contacts an inner face of the ring groove 106a of the guide
cylinder section 106, so its movement is limited. With this
structure, the V-shaped spaces or the V-shaped outer notch
sections 113 are opened and closed when the inner edge of the
ring claw 112 is moved in the direction of the arrow X.

If a specific V-shaped outer notch section 113 is opened
and closed, stress concentration is repeated in the specific
outer notch section 113, so that cracks 114 is made.in parts
corresponding to innermost parts of the specific outer notch
section 113 (see Fig. 7). Then the ring claw 112 will be
broken along the cracks 114.

An object of the present invention is to provide a tubing
joint having a long span of life, in which stress
concentration can be avoided even if external force from the
tube repeatedly works to the ring claw.

To achieve the object, the tubing joint of the present
invention comprises:

a joint proper being formed into a cylindrical shape;

a ring claw being made of an elastic plate material, an-



cyl i nder section 106, the inner edge of the ring claw 112 is pushed toward
the stopper 108 by an inner end of the release cylinder 110, so that the

i nner edge of the ring claw 112 rel eases the tube 130. By releasing the
tube 130, the tube 130 can be pulled out fromthe tubing joint 100. A
seal ring 116, which is nmade of rubber, tjghtly contacts the outer
circunferential face of the tube 130 so aS to prevent fluid from| eaking

t herefrom However, the conventional tubing joint 100 has a foll ow ng
di sadvant age. - 3 When

pressuri zedutket édge oft theucdthg rilaw beiplgadent irulhel 3l rnedtdlorhaf been
attached to the pressure equi pnent, outer dianeter of the tube 130 is
changed acdtubei-igsertdomnagad beinguheldr dosar eingy griemvs Hprmed finithe
pressure in the tube 130, external force fromthe tubhe 130, whose
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sections, which are radially formed from the outer edge toward
a center, and a plurality of inner notch sections, which are
radially formed from an inner edge toward the outer edge, the
outer notch sections and the inner notch sections being
alternately arranged to form the ring claw into a zigzag ring
shape, wherein the inner edge of the ring claw is capable of
biting an outer circumferential face of a tube, which has been
inserted in the joint proper, to prevent the tube from moving
~in the direction of tube-draw; and ‘

a release cylinder being provided in the joint proper and
being capable of sliding in the axial direction, the release
cylinder being capable of pushing the inner edge of the ring
claw to release the tube,

characterized in, _

that the ring claw, which is formed into the zigzag ring
shape, has:

a plurality of outer ring sections;

a plurality of inner ring sections, each of which
is provided between adjacent outer ring sections; and

a plurélity of commecting sections, eéch of which
connects an end of the inner ring section with an end of the
outer ring section, which corresponds to the end of the inner
ring section; _ |

that the outer notch sections are substantially formed
into a U-shape, and

that inner edges of adjacent connecting sections, which



ring clkaw 112. Nanmely, the inner edge of the ring claw 112 is always noved
in the direction of an arrow X (see Fig. 8). On the other hand, the
outer edge of the ring claw 112 contacts an inner face of the ring groove
106a of the guide cylinder section 106, so its novenent is limted. Wth
this structure, the V-shaped spaces or Qpe V-shaped outer .notch sections
113 are opened and cl osed when the i nner 'edge of the ring claw 112 is
noved in the direction of the arrow X If a specific V-shaped outer
notch section 113 is opened and closed, stress concentration is repeated

i n the spemutuallgufacenahdhfeemt eachllU3shapetihanteranbtchléectiondeaire
parts corresponding to innernost parts of the specific outer notch section
113 (see FagrangedTpswaihelrand sbbetaniailly perpbndienlarofig the oniels
114. An object of the_present invention is. to provide a tubing
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In the present invention, the inner edges of the adjacent
. connecting sections, which mutually face and form each
U-shaped outer notch section, are arranged.parallel and
substantially perpendicular to the outer edge of the ring
claw. So external force, which is caused by pressure change in
the tube, is vertically transmitted to the ring groove via the
connecting sections and the outer ring sections, so that the
external force does not act the force opening and closing the
U-shaped outer notch sections. With this étructure, the stress
concentration in the connecting sections can be prevented, and
the span of life of the ring claw or the tubing joint can be
outstandingly extended. _

Each connecting section may have a part of substantially
fixed width. By the fixed width part, the stress concentration
can be effectively avoided, and the span of life can be
further extended.

The positions of bending the outer edge of the
ring claw may be located along a virtual circular line
connecting innermost parts of the inner notch sections.

The joint proper may include: a cylindrical base section;
and a guide cylinder section whose one end is connected with
one end of the cylindrical bése section, wherein the ring claw
is provided in the guide cylinder section, the release
cylinder is slidably fitted in the other end of the guide
cylinder section, and the guide cylinder.section and the

release cylinder are made by drawing metal materials. In the



concerdration can be avoided even if external force fromthe tube
repeatedly works to the ring claw. To achi eve the object, the tubing
joint of the present invention conprises: a joint proper being
formed into a cylindrical shape; a ring claw being nade of an elastic
plate material, an out er edgeﬁof the ring claw being bent in the
direction of tube-insertion and being held in a ring groove fornmed in the
joint proper, thering claw having a plurality of outer notch sections,
which are radially forned fromthe outer edge toward a center, and a
pluralitycaise rifemakingh theciguikde, cytliickear seckdioal land dheed-dlremmean i nner
edge toward the outer edge, the outer notch sections and the inner notch
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ring shape, wherein the |nner ge of the rlng c i s capabl e biting an
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The release cylinder may have a plurality of engage
holes, which are formed in an outer circumferential face of an
inner part and arranged in the circumferential direction, and
each of which is elongated in the axial direction; the guide
cylinder section may have a plurality of engage pieces, which
are extended radially inward, and which are capable of
réspectively engaging with the engage holes so as to limit the
axial movement of the release cylinder.

Further, the engage pieces may be tongue pieces, which
are formed by cutting parts of the other end of the guide
cylinder section and bending radially inward.

The one end of the guide cylinder section may be formed
into a large diameter section, which is capable of covering
over the one end of the base section, and the outer edge of
the ring claw may be held in the ring groove, which is formed
between one end face of the base section and an inner face of

the large diameter section of the guide cylindrical section.

An embodiment of the present invention will now be
described by way of examples and with reference to the
accompanying drawings, in which: |

Fig. 1 is a side sectional view of a tubing joint of the

embodiment of the present invention;

Fig. 2 is a exploded perspective view of the tubing joint

shown in Fig. 1;



I ns the «direction of tube-draw, and a rel ease cylinder bei ng provi ded
in the joint proper and being capable of sliding in the axial direction,
the rel ease cylinder being capable of pushing the inner edge of the ring

claw to rel ease the tube, characterized in, that the ring claw,
which is formed into the zigzag ring shapg, has: a plurality of
outer ring sections; a plurality of inner ring sections, each of
whi ch is provi ded between adjacent outer ring sections; and a

plurality of connecting sections, each of which connects an end of the

i nner ring sect Fag.wiX Asam Exonsf vilew offt er ringg cdeat isbrownwiine rigor desponds
to the end of the inner ring section, that the outer not ch sections
are substanti al Ej9rofndd PnEgckionslapdevwataken along 3 ﬁ@ﬁ Erfednoffig.
adj acent cgnnecting sections, which 5
nmutual ly face and form each U—shaped outer notch section, are arranged

paral l'el and sulgiant 3l ¥ PR ephdrgd r\;1‘aer.«im6tf_erthre_ ring claw;
Fig. 6 is a side sectional view of the conventional
tubing joint;
Fig. 7 is a front view of the conventional ring claw; and
Fig. 8 is a partial sectional view in the vicinity of the

ring claw shown in Fig. 7.

The preferred embodiment of the present invention will
now be described in detail with reference to the accompanying
drawings.

Firstly, constitution of a tubing joint 10 will be
explained with reference to Figs. 1-4.

A base section 12 is formed into a cylindrical shape. A
screw section 14, which is capable of screwing with a pressure
equipment (not shown) to fix the tubing joint 10 thereto, is
forﬁed on an outer circumferential face of a left end section
of the base section 12. There is formed a circular groove 16
on an outer circumferential face of a right end section of the
base section 12. The base section is ﬁade by cutting, so it is
generally made of a metal whose cutting machinability is high,
e.g., brass. Note that, the right end section of the base
section 12, with which a guide cylinder section 18 (described
later) is connected, may be a plastic cylinder.

The guide cylinder section 18 is made by drawing a
stainless steel plate. One end section (a left end secéion in

Figs. 1 and 2) of the guide cylinder section 18 is a large



edge of the ring claw In the present invention, the inner edges of

t he adj acent connecting sections, which nmutually face and form each
U-shaped outer notch section, are arranged parallel and substantially
perpendi cular to the outer edge of the ring claw. So external force, which
I s caused by pressure change in the tubg, is vertically transmtted to the
ring groove via the connecting sections and the outer ring sections, so
that the external force does not act the force opening and closing the

U shaped outer notch sections. Wth this structure, the stress

concent r adimmetert Eeadone @0 ngidedt iiencapab llee gff fidittied) samt cavexrisgpn of
life of the ring claw or the tubing joint can be outstandingly extended.
Each connememdheauter miyrqmfereniaal dacsutedi e atight fendkedeagtdian By
the fixed 'qéaa art, the stre cqQncentratjon an he effective]y avoi ded,
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bendi ng trfifnaﬁ¥éﬁﬂg¥%fgc€§“inward to fit in the circular groove 16 of
the base section 12, on an inner circumferential face of the
large diameter section 20. The circular projection 22 runs
round the inner circumferential face, but a plurality of
projections may be forﬁed and arranged, in the circumferehtial
direction, on the immner circumferential face. The right end
section of the base section 12 is press fitted into the large
diameter section 20 to connect the base section 12 with the
guide cylinder section 18.

On the other hand, there is formed engage pieces 24,
which are extended radially inward, in the other end section
(a right end section in Figs. 1 and 2) of the guide cylinder
section 18. The engage pieces 24 are formed by: cutting parts
of the other end sectioh to make a plurality of tongue pieces;
and bending left ends of the tongue pieces radially inward. In
the present embodiment, the engage pieces 24 are formed by
cutting the parts of the other end section in a U-shape so as
to form the engage pieces 24 into rectangular shape, but they
maybe formed into other shapes: triangular shape, half circle
shape, etc.. Free ends of the engagé pieces 24 are capable of
elastically moving with an arc track.

The base section 12 and the gﬁide cylinder section 18
constitute a joint proper 11 in the present embodiment.

A release cylinder 26 is made by drawing a stainless
steel plate. Outer diameter of the release cylinder 26 is

slightly shorter than inner diameter of the right end section



reng ckaw may be | ocated along a virtual circular Iine - connecting

I nnernost parts of the inner notch sections. The joint proper nmay
include: a cylindrical base section; and a guide cylinder section whose one
end is connected with one end of the cylindrical base section, wherein the
ring claw is provided in the guide cyligder section, the release cylinder
is slidably fitted in the other end of the guide cylinder section, and the
gui de cylinder section and the release cylinder are made by draw ng netal
materials. In the _ 6 case of making
t he gui de afyltihmlaguishe téyli ratelr tsectisiredd®. EHe noeledse dryplimier h26 nes al
materials, they can be nmade in a shorter tinme than the case of making the
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direction therein. The release cylinder 26 has a plurality of
engage holes 28, whiéh afe formed in an outer circumferential
face of a part in the guide cylinder section 18 and which are
arranged in the circumferential direction. Number of the
engage holes 28 is equal to that of the engage pieces 24. Each
engage hole 28 is arranged to respectively engage with the
engage pieces 24. The engage holes 28 are elongatea in the
axial direction. There is formed a flange section 26a at right
end of the release cylinder 26. |

To fit the release cylinder 26 into the guide cylinder
section 26, the release cylinder 26 is inserted into the guide
cylinder section 18 from its right side. When the the releaSe
cylinder 26 is inserted thereinto, the left end section of the
releaée cylinder 26 moves the free ends of the engage pieces
26 radially outward against their elasticity. When the release
cylinder 26 is fufther inserted into the guide cylinder
section 18 and the engage holes reach the free ends of the
engage pieces 24, the engage pieces 24, which have been
elastically moved radially outward, respectively engage with
the engage holes 28 by their own elasticity. By engaging the
engage pieces 24 with the engage holes 28, the release
cylinder 26 can be securely held in the guide cylinder section
18. Since the engage holes 28 are elongated in the axial
direction, the axial movement of the release cjlinder 26 is
limited to the longitudinal length of the engage holes 28.
Note that, the engage holes may be provided in the guide



I mner part and arranged in the circunferential direction, and each of which
Is elongated in the axial direction; the guide cylinder section may have a
plurality of engage pieces, which are extended radially inward, and which
are capabl e of respectively engaging with the engage holes so as to limt

the axi al novenment of the rel ease cylipdgr. Further, the engage pieces
may be tongue pieces, which are formed by cutting parts of the other end of
t he gui de cylinder section and bending radially inward. The one end of

t he guide cylinder section may be formed into a | arge dianeter section

whi ch is capbindenfsecviesn B cvestedd abelendcenjagdepbases s2¢fitdme and t he

outer edge of the ring claw nmay be held in the ring groove, which is fornmed
bet ween orkelkealé azel bidenhc2haray have dtharengage rinkecedeewldich hbs| ar ge
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stainless steel. The ring claw 112 is made by: forming a
plurality of outer notch sections 113, which are radially
formed from the outer edge toward a center, and a plurality of
inner notch sections 115, which are radially formed from an
inner edge toward the outer edge. The outer notch sections 113
and the inner notch sections 115 are alternately arranged to
form the ring claw 112 into a zigzag ring~shape. By forming
into the zigzag ring shape, the ring claw 112 has: a plurality
of outer ring sections 117; a plurality of inner ring sections
119, each of which is provided between adjacent outer ring
sections 117; and a plurality of connecting sections 120, each
of which connects an end of the inner ring section 119 with an
end of the outer ring section 117, which corresponds to said
end of the inner ring section 119. In the present invention,
the outer notch sections 113 are substantially formed into the
U-shape, so that inner edges 120a of adjacent connecting
sections 120, which mutually face and form each U-shaped outer
notch section 113, are arranged parallel and substantially
perpendicular to the outer edge A of the ring claw 112. Note
that, connecting portions between each outer ring section 117
and each connecting section 120 are made round corners.

Preferably, each connecting section 120 has a part 120b,

which has substantially fixed width (see Fig. 5). Further, it
is preferable to make the fixed width part 120b as long as



7x = Fig. 3is afront viewof aring claw showm in Fig. 1; Fig.

4 is a sectional viewtaken along a line B-Bin Fig. 3; Fig. 5is a
partial enlarged view of the ring claw, Fig. 6 is a side sectiona
view of the conventional tubing joint; Fig. 7 is a front view of the
conventional ring claw, and Fi g. g is a partial sectional viewin the
vicinity of the ring claw shown in Fig. 7. The preferred enbodi nent .
of the present invention will now be described in detail with reference to

t he acconpanying draw ngs. Firstly, constitution of a tubing joint

10 wi || beosmidla.ned with reference.to Figs. 1-4. A base section 12

is fornmed into a cylindrical shape. A screw section 14, which is capable
of screw ng wi A PPesadges of the outer ring sections 117, which have

prescribed width, are bent in the direction of tube-insertion
or axially inward (see Fig. 4). As clearly shown in Fig. 3,
positions C of bending the outer edge of the outer ring
sectionsll?7 are preferably 1ocated along a virtual circular
line connecting innermost parts of the inner notch sections
115.

The outer edges, which have been bent, of the ring claw
112 are held in a ring groove 30, which is formed between a
right end face of the base section 12 (or a right end face of
a stopper 32) and an inner end face of the large diameter
section 20.

The stopper 32 is formed into a tapered ring. The stopper
32 is also made by drawing a stainless steel plate. An outer
edge of the stopper 32 is pinched by the right end face of the
base section 12 and the inner end face of the large diameter
section 20, so that it is fixed in the guide cylinder section
18. when the inner edge (the inner ring sections 119) of the
ring claw 112 is pushed axially inward by the end of the
release cylinder 26, the inner ring sections 119 or the
connecting sections 120 contact a right end face of the
stopper 32. By the contact, deformation of the connecting
sections 120 are limited so as not to deform beyond their
elastic limit. Inner diameter of the stopper 32 is gradually
made shorter toward the direction of the insertion of the
release cylinder 26.

There is provided an elastic seal ring 36, which is made

of synthetic rubber, between a first step section 34, which is



equi prent (not shown) to fix the tubing joint 10 thereto, is formed on an
outer circunferential face of a left end section of the base section 12.
There is formed a circular groove 16 on an outer circunferential face of a
right end section of the base section 12. The base section is nmade by
cutting, so it is generally nmade of a al whose cutting machinability is
high, e.g., brass. Note that, the right 'end section of the base section
12, with which a guide cylinder section 18 (described later) is connected,
may be a plastic cylinder. The gui de cylinder section 18 is made . by
drawi ng a fermedl énstheebhspl sketione 1@ndndethieoBtoppleef B2end section in
Figs. 1 and 2) of the guide cylinder section 18 is a large
8 In the tubing joint 10 having above described

constitution, a tube 38 is inserted into the joint proper 11

via the release cylinder 26. The tube 38 pushes to move the

inner ring sections 110 of the ring claw 112 radially outward

against the elasticity of the connecting sections 120. The

tube 38 is inserted until its front end contacts a second step

section 40 in the base section 12.

While the insertion of the tube 38, since the outer edge
or the outer ring sections 117 of the ring claw 112 are bent
inward, the outer edge or the outer ring sections 117 contact
an inner face of the ring groove 30. By the contact, the ring
claw 112 is not moved inward together with the tube 38. Since
the inner ring sections 119 of the ring claw 112 diagonally
contact an outer circumferential face of the tube 38, edges of
the inner ring sections 119 bite the outer circumferential
face of the tube 38 when the tube 38 is pulled axially
outward, so that the tube 38 is securely held in the tubing
joint 10. _

In the case that pressurized fluid is introduced into the
tube 38, and outer diameter of the tube 38 is changed by
changing the fluid pressure.

In this case, the inner ring sections 119 and the
connecting sections 120 are repeatedly bent in the direction
of the arrow X shown in Fig. 8 by external force from the tube
38 as well as the conventional tubing joint, which has been
explained with reference to Fig. 8.

When the inner ring sections 119 and the connecting

sections 120 are bent, force from the sections 119 and 120



di anmeter section 20, which is capable of fitting and covering over the
outer circunferential face of the right end section of the base section
12. There is formed a circular projection 22, which projects inward to fit
in the circular groove 16 of the base section 12, on an inner
circunferential face of the I|arge diaqugr section 20. The circular
projection 22 runs round the inner circunferential face, but a plurality
of projections may be formed and arranged, in the circunferenti al
direction, on the inner circunferential face. The right end section of the
base secti bha&esi thpr edgeki bfetthenbatebe riiaggsectianst ¢17seatiooth20ihaer
connect the base section 12 with the guide cylinder section 18. On
the ot her hage, ofh&he ringogwredvengdlge pi eces 24, which are extended .
radially inward, in the other end_section_(a right  end section in Figs.

and 2) gf the gkPdtheyrcrpyentienali sangsclawe asgdgsciyibedsaboverethsr ned

: i e,other end_secti.on to ke_a plural of tonque
gyécggFtlngue%Etﬁotgk %gctgons are formed into gﬁe V—sﬁape wh&%h is made

broader toward outside, so the V-shaped outer notch sections
are opened and closed when the edges of the outer ring
sections are repeatedly biased onto the inner face of the ring
groove.

On the other hand, in the present embodiment, the outer
notch sections 113 are substantially formed into the U-shape,
and the inner edges 120a of the adjacent connecting sections
120, which mutually face and form each U-shaped outer notch
section 113, are arranged parallel and substantially
perpendicular to the outer edge of the ring claw 112. With
this structure, the external force Y (see Fig. 5) working to
the ring groove 30 via the connecting sections 120 and the
outer ring sections 117 is perpendicularly directed with
respect to contact points in the ring groove 30, so that the
external force does not open and close the U-shaped outer
notch sections 113. Without opening and closing the U-shaped
outer notch sections 113, the stress concentration, which
breaks the ring claw of the conventional tubing joint, can be
avoided. _

A rupture test, whose conditions were harder than those
according to Japan Industrial Standard, was executed with the
conventional ring claw and the ring claw 112 of the present
embodiment. The conventional claw was broken until external
force was applied about 500,000 times. On the other hand, the

ring claw 112 of the present embodiment was not broken in



and bernding left ends of the tongue pieces radially inward. In the present
enbodi nent, the engage pieces 24 are forned by cutting the parts of the

ot her end section in a U shape so as to formthe engage pieces 24 into
rectangul ar shape, but they naybe forned into other shapes: triangul ar
shape, half circle shape, etc.. Free ﬁ” s of the engage pieces 24 are
capable of elastically noving with an*ar’c track. The base section 12
and the guide cylinder section 18 constitute a joint proper 11 in the
present enbodi nent. A release cylinder 26 is made by drawing a

stai nl ess spitgl of! applyingethdi exttenadf foheermbeasthay! 1 pded,Q60i s

slightly shorter than inner dianmeter of the right end section
9 times. So the ring claw 112 of the present embodiment has
outstanding durability.

Note that, by employing the fixed width sections 120b in
the connecting sections 120, the force from the inner ring
sections 119 is not divided, so the stress concentration can
be avoided more effectively. Namely, the durability can be
further improved.

To detach the tube 38 from the tubing joint 10, the
release cylinder 26 is moved axially inward (leftward) to
move the inner ring sections 119 of the ring claw 112, so that
the edges of the inner ring sections 119 release the tube 38.
By releasing the tube 38, the tube 38 can be pulled out from
the tubing joint 10.

Forming the guide cylinder section 18 and the release
cylinder 26 by drawing the metal plates, they can be made in
sﬁorter time than the case of making them by cutting. By the
drawing, materials which is difficult to cut, e.g., stainless
steel, can be employed, so that rusting in the sliding members
(the guide cylinder section 18 and the release cylinder 26),
which are apt to rust, can be prevented. Without rusting, the
life span of the tubing joint 10 can be extended.

In the present invention, the joint proper 11 need not
have two members: the base section 12 and the guide cylinder
section 18, so.the two members may be integrally formed as
well as the conventional tubing joint.

The invention may be embodied in other specific forms
without departing the spirit or essential characteristics

thereof. The present embodiment is therefore to be considered



of * t he gui de cylinder section 18. The release cylinder 26 is inserted in
the right end section of the guide cylinder section 18, and it is capable
of sliding in the axial direction therein. The rel ease cylinder 26 has a
plurality of engage holes 28, which are formed in an outer circunferenti al
face of a part in the guide cylinder se¥t50n 18 and which are arranged in
the circunferential direction. Nunber of the engage holes 28 is equal to
that of the engage pieces 24. Each engage hole 28 is arranged to
respectively engage with the enga%e pi eces 24. The engage holes 28 are

el ongat ed AR ﬁllg rgppgctsi peciildns I‘h@weu anflonwtd restiricgs vesc tthen s2opeat
right end he,rel ease cyli nder To_ fit the rel ease cylinder 26
into the g8%d5 LPNgREion.beilpg 29d1Fﬁ§eﬂeb¥a§bec?PPﬁQéled2@lﬁgmsng‘@ftﬁled‘ |

into the g nder section. 18 from,its rig Wien t he the
rel ease % ?Rdgyygb ?ofﬁggﬁpgdd?ﬁSFéPFFBH fhe Pé# gﬁﬂg§§cﬁﬁéﬁhopomﬁe
w1th1n the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.



rel easer cylinder 26 noves the free ends of the engage pieces 26 radially
outward against their elasticity. Wien the release cylinder 26 is further
inserted into the guide cylinder section 18 and the engage hol es reach the
free ends of the engage pieces 24, the engage pieces 24, which have been

el astically noved radially outward, respegtively engage—mrth——the—eﬁgage—
hol es 28 by their own elasticity. By engagi ng the engzﬂmmmﬁml Il m“‘:
t he engage holes 28, the release cylinder 26 can be s I I

gui de cylinder section 18. Since the engage hol es 28 are eFongatted s n»the
axial - direction, the axial novenent ofLAAMSrel ease cylinder 26 is limted
to the longitudinal |ength of the engage hol es 28. Note that, the
engage hol es may be provided in the guide :
10 1. A tubing joint (10),

comprising:

a joint proper (11) being formed into a cylindrical
shape; |

a ring claw (112) being made of an elastic plate
material, an outer edge of said ring claw (112) being bent
in the direction of tube-insertion and being held in a
ring groove (30) formed in said joint proper (11), said
ring claw (112) having a plurality of outer notch sections
(113), which are radially formed from the outer edge
toward a center, and a plurality of inner notch sections
(115), which are radially formed from an inner edge toward
the outer edge, the outer notch sections (113) and the
inner notch sections (115) being alternately arranged to
form said ring claw (112) into a zigzag ring shape,
wherein the inner edge of said ring claw (112) is capable
of biting an outer circumferential face of a tube (38),
which has been inserted in said joint proper (11), to
prevent the tube (38) from moving in the direction of
tube-draw; and

a release cylinder (26) being provided in said joint
proper (11) and being capable of sliding in the axial
direction, said release cylinder (26) being capable of
pushing the innér edge of said ring claw (112) to release
the tube (38),

characterized in,

that said ring claw (112), which is formed into the



cylinder section 18 instead of the engage pieces 24; the release cylinder
26 may have the engage pieces, which is capable of engaging with said

engage hol es. Aring claw 112 is shown in Figss—3-and 4 The ring

claw 112 is nmade of a netal ring plate, e.g., stainl The ring
claw 112 is made by: forming a plurality ef outer | jﬂﬂﬂw .I"c”! JHMS
which are radially formed fromthe outer edge tomar

plurality of inner notch sections 115, which are radially forned fr'om an

i nner edge toward the outer edge. The outer notch sections 113 and the

i nner notch sexitgzas Hilty wheape t damtel y arranged to formthe ring claw 112

into a zigzag ring shape. By formng into the zjigzag ring sha the ring
claw 112 has: a pluralityd ‘%}Tﬁ]eTrtYﬁf{J s d?ﬂsng_lsiec@?}?%r%{) 1 of inner

ring sections 119, each of w@; provi ded between acen er_ri,ng
sections 117; and a plurdti Jc%rfé‘ﬁt}rr%erse‘ari‘%rﬁe‘i NP * V\‘)Fﬁ"élh

connect s an enge Qfnf P |0IBLor A St AR5 BEDD, Blnd Nee O She 11 1O

section 117, corres e'rnner ring |on
I n the present¢jpyentden, the outer notch sections 113 are substantlally
formed into the U-shape, so that inner edges 120a of adjacent connecting

sections 120, which nutuad |yldreki tancof odsmeseti ng sde@etons!t €120p) céach

section 113, are arranged parallel and substantially perpendicular to the
outer edge A off twhich cpmients 2 ¢wd eof heaid commectring peectibes bbl%ken
each outer ring section 117 and each connecting section 120 are nmade round
cor ners. wiih aaneyd efictrkdmieedr nglrecteehi a0l hbé) a Wakeh 120b,

whi ch has substantially_fixed width (sge F Further, it is erabl e
to make the fiSQEFeRRRIIBAS BOERE P5 AL infer rind Section (P8}

that the outer notch sections (113) are substantially
formed into a U-shape, and

that inner edges (120a) of adjacent connecting
sections (120), which mutually face and form each
U-shaped outer notch section (113), are arranged parallel
and substantially perpendicular to the outer edge (A) of
said ring claw (112). |

2. The tubing joint (10) according to claim 1,
wherein each comnnecting section (120) has a part

(120b) of substantially fixed width.

3. The tubing joint (10) according to claim 1 or 2,
wherein positions (C) of bending the outer edge of
said ring claw (112) are located along a virtual circular
line connecting innermost parts of the inner notch

sections (115).

4. + The tubing joint (10) according to claim 1, 2 or 3,

wherein said joint proper (11) includes:



possi bt e. An outer edges of the outer ring sections 117, which have
prescribed width, are bent in the direction of tube-insertion or axially
inward (see Fig. 4). As clearly shown in Fig. 3, positions C of bending the
outer edge of the outer ring sections 117 are preferably | ocated along a
virtual circular line connecting innermpsg parts of the inner notch
sections 115. The outer edges, which have been bent, of the ring claw
112 are held in a ring groove 30, which is forned between a right end face
of the base section 12 (or a right end face of a stopper 32) and an inner
end face of the |arge di anetyrirshridaln Ise sectilie Stdppend?2 is fornmed
into a tapered ring. The stopper 32 is_also made by draw ng a stain]ess
steel plate. An outer edde Bildecligyirg section hse rene jepd khd
face of the base section 12 and the,inper end face. of t | arge di aneter
section 20, scf:cfrmﬁc“'r?é)i ]tf?lh&‘?‘:?l‘?f‘q tfétng'iﬂ < Jr%c%ﬁg?fi‘%ﬁ SEELYRN t he
I nner edge (tr%%é ner ring sections 119) of the ring claw 112 i s pushed
axially inward ypthe end of the release cylinder 26, the inner ring

sections 119 or thqvmﬁgtg%ﬂ?spﬁ;' leﬁav}Zg_EﬁﬂtfgtP@o§iM ghdsfipge of the
stopper 32. By the contact, defornation of the connecting
guide cylinder section (18),
wherein said release cylinder (26) is slidably fitted
in the other end of said guide cylinder section (18), and
wherein said guide cylinder section (18) and said

release cylinder (26) are made by drawing metal materials.

5. The tubing joint (10) according to claim 1, 2, 3 or 4,

wherein said release cylinder (26) has a plurality of
engage holes (28), which are formed in an outer
circumferential face of an inner part and arranged in the
circumferential direction, and each of which is elongated
in the axial direction, and

wherein said guide cylinder section (18) has a
plurality of engage pieces (24), which are extended
radially inward, and which are capable of respectively
engaging with the engage holes (28) so as to limit the

axial movement of said release cylinder (26).

6. The tubing joint (10) according to claim 5,
wherein said engage pieces are tongue pieces (24),
which are formed by cutting parts of the other end of said

guide cylinder section (18) and bending radially inward.

7. The tubing joint (10) according to claim 1, 2, 3, 4,



sections 120 are limted so as not to deform beyond their elastic limt.
I nner dianeter of the stopper 32 is gradually nmade shorter toward the

direction of the inserti he rel ease cylinder 26. There is
provi ded an el ﬁlﬁl m \ﬂmﬂ 6, which is made of synthetic rubber,
between a firs , Whichisg g

12 forned in the base section 12 and the stopper 32. In the tubing
joint 10 having above described constitution, a tube 38 is inserted into

t he j oi nt iwoper 11 via the rel ease cylinder 26. The tube 38 pushes to nove
the inner ¥iow &ections 110 of the r|ng claw 112 radi ally outward agai nst

the elasticity of the connecting sect 120, The, tube 38 is inserted
until its front endFRiRtihe N sq ps%lé‘cteilyfﬂqa:elrwlnﬂr@ RREER i on

12. Wi | e the . n rtlo of, the tube si,nce th out er ,edge or the
outer ring secti nslS_L dFHé'“_rq %%?‘%ﬁtee%e?ﬁ ¥R PrEhe Dt er

o ove. 35“53%%3%10%%%?@&"%?# *?Eiﬁ?é“séﬁ%%?éfnéveﬁi ot e

with the tube @) Sidgu® the inner r|ng sections 119 of the ring claw 112
di agonal |y contact an outer circunferential face of the tube 38, edges of
wherein the outer edge of said ring claw (112) is

held in the ring groove (30), which is formed between one
end face of said base section (12) and an inner face of
the large diameter section of said guide cylindrical

section (18).



the inner ring sections 119 bite the outer circunferential face of the tube
38 when the tube 38 is pulled axially outward, so that the tube 38 is

securely held in the tubing joint 10. In the case that pressurized
fluid is introduced into the tube 38, and outer dianmeter of the tube 38 is
changed by changing the fluid pressureg In this case, the inner ring

sections 119 and the connecting sections 120 are repeatedly bent in the
direction of the arrow X shown in Fig. 8 by external force fromthe tube 38
as well as the conventional tubing joint, which has been explained with
reference to Fig. 8. When the | n@BSTRAQT sections 119 and the
connecting sections 120 are bent, force fromthe sections 119 and 120

13  biases the edges of the outer TUENGatENhs 117 onto the inner face
of the ring groove 30. In the conventional ring claw, as described
above, the outer notch sections are fornmed into the V-shape which is nade

An object of the present invention is to provide a tubing

joint (10) having a long span of life, in which stress
concentration can be avoided even if external force from the
tube repeatedly works to the ring claw (112). In the tubing
joint (105 of the present invention, the ring claw (112) is
formed into a zigzag shape with outer notch sections (113) and
inner notch sections (115). The ring claw (112) has: a
plurality of outer ring sections (117); a plurality of inner
ring sections (119), each of which is provided between
adjacent outer ring sections (117); and a plurality of
connecting sections (120), each of which connects an end of
the inner ring section (119) with an end of the outer ring
section (117). The outer notch sections (113) are |
substantially formed into a U-shape, and inner edges (120a) of
adjacent connecting sections (120), which mutually face and
form each U-shaped outer notch section (113), are arranged
parallel and substantially perpendicular to the outer edge (A)
of the ring claw-(llz).

FIG.5



broader* toward outside, so the V-shaped outer notch secti;ugL_ngL£§§¥¥§i1ﬁr
and cl osed when the edges of the outer ring sections are repeatedly bias
onto the inner face of the ring groove. On the ot Héis Sheariths Becel REfiRed
present enbodi nent, the outer notch sections 113 are subs i _ d
into the U-shape, and the inner edges 120a of the adjace MH"F
sections 120, which nutually face and form each U shaped outer -
section 113, are arranged parallel and substantially perpendicular to the
outer edge of the ring claw 112. Wth this structure, the external force Y
(see Fig. 5 working to the ring groove 30 via the connecting sections 120
and the outer ring sections 117 is perpendicularly directed with respect
to contact points in the ring groove 30, so that the external force does
not open and cl ose the U shaped . outer notch sections 113. Wthout opening
and closing the U shaped outer notch sections 113, the stress
concentration, which breaks the ring claw of the conventional tubing
joint, can be

FIG.1
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avoi ded. A rupture test, whose conditions were harder than those
according to Japan Industrial Standard, was execut ed—wth—the—conventional
ring claw and the ring claw 112 of the present enbod+£§§¥a

The
conventional claw was broken until external force was la ©0, 000
IR
not broken in 14 | yi ng

times. On the other hand, the ring claw 112 of the pr

the external force nore than 1,000,000 tines. So the ring claw 112 of the
present enbodi ment has outstanding durability. Note that, by enpl oying
the fixed width sections 120b in the connecting sections 120, the force
fromthe inner ring sectionsgll9 is not divided, so the stress
concentration can be avoigedNnore effectively. Nanely, the durability can
be further inproved. NTg/ detach the tube 38 fromthe tubing joint 10,

t he N :
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REPLACED




rel ease cylinder 26 is noved axially inward (leftward) to nove the inner
ring sections 119 of the ring claw 112, so that the erlgstecpHast B ring
~ sections 119 rel ease the tube 38. By releasing the tub 38 can
be pulled out fromthe tubing joint 10. Form ng t iiMmder

" section 18 and the release cylinder 26 by draw ng the plates, they
can be nmade in shorter tine than the case of making them by cutting. By the
drawi ng, materials which is difficult to cut, e.g., stainless steel, can be
enpl oyed, so that rusting in the sliding nenbers (the guide cylinder
section 18 and the rel ease cylinder 26), which are apt to rust, can be
prevented. Wthout r iy 6, e life span of the tubing joint 10 can be
ext ended. In th pE?invention, the joint proper 11 need not have
two menbers: the base section 12 and tgq gui de cylinder ggotion 18, so the
two nenbers may be integrally forned a |1 as the conv i onal tubing
joint. The invention may be enbgg §d1bp oi r specific forns wthout
~departing the spirit or essential charadteri st ffﬁ” f. The present
enbodi nent is therefore to be considefe
15 in all respects as illustrativel and ri ofqzve, the scope

C ]Z_ q\gy

“THIS SHEET HAS BEEN
REPLACED

w,



of "'the T nvention being indicated by the appended clains rather than by the
foregoing description and all changes which conme within t '

range of equivalency of the clains are therefore intendedr$§§d%gﬂgq£&ﬁfep ;
Replace

t her ei n. o . 16
CLAI V5 A tubing joint (10), conpri si ng: Hum“mumﬁﬂ F
(11) being fornmed into a cylindrical shape; aringc g

made of an elastic plate material, an outer edge of said ring claw (112)
bei ng bent - _

FIGS 120b 120b A
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106a
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inthe direction of tube-insertion and being held in a i “groove (30)

formed in said joint proper (11), said ring claw (112) hq*kggd&h@Bum Iﬂi
of outer notch sections (113), which are radially forned \.
edge toward a center, and a plurality of inner notch secti BME

which are radially formed froman inner edge toward the ou

outer notch sections (113) and the inner notch sections (115) being
alternately arranged to formsaid ring claw (112) into a zigzag ring
shape, wherein the inner edge of said ring claw (112) is capable of
biting an outer circunferential face of a tube (38), which has been
inserted in said joint proper (11), to prevent the tube (38) from noving

in the direction of tube-draw, and a rel ease cylinder (26) being
provided in said joint proper (1i¥nbnd bei ng capable of sliding in the
axial direction, said rel ease cylihder (26) fﬁing capabl e of
108 106
104 110

FIG .6
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: ' A0a942 =4
pushing the inner edge of said ring claw (112) to release the types(38),

- characterized in, that said ring claw (112), which is fornmed into the
* zigzag ring shape, has: a plurality of outer ring sections
(117); a plurality of inner ring section of
whi ch is provi ded between adjacent -outer ring sections ggﬁﬁEMﬁﬁiggﬂﬂﬂf
a plurality of connecting sections (12Q), each of which connects an Ad
of said inner ring section (119) wWTh an end of saifl pugé& DECHgI&eck ijon
(117), which

FIG .1
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gor?esponds to the end of said inner ring section (119),
outer notch sections (113) are substantially formed 4

nmutual Iy face and form each U shaped outer notch seg
arranged parall el and substantially perpendicul ar tg
of said ring claw (112). 2. The tubing joint |(
claim1l, wherei n each connecti g section (120)

100 GBS woRS°

has_a part

that the

o (I ——are

(120b) of substantially fixed w dth. 3. The tubitng joint (10)

+-nto-a-llshape . al
PBLACEMENTAGHEET

that i nner edges (120a) of adjacent connecting sect i|RE
ti

(

(0]

nd

)

according to claim1 or 2, wherei n positions (:Cy—of—endng—ti
out er edge of said ringeclaw (112) are | ocated along a virtual
circul ar | i ne conneaki ny i nnernost parts of the inner notch

sections (115). N

FIG.2
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4. " The tubing joint (10) according to claim11, 2 or 3,

swherein said joint proper (11) includes:

18 a cylindrical base section (12); and REPLACEMENT S}EET
gui de cylinder section (18) whose one end is connect Wi th one end qf
sai d cylindrical base section (18), wherei n saj d r@6PeC BR6( 112)
Is provided in said gui de cylinder sgction (18), wherein said f
rel ease cylinder (26) is slidably fitted in the other{ end of said guidg
cylinder section (18), and wherein said guide c |

(18) and said rel ease cylinder (26) are nade by draw ng netal

mat eri al s. 5. P}Fﬁu g joint (10) according to claiml, 2, 3 or
4, wherein sai I e cylinder (26) has a plurality of

engage holes (28), which aré formed in gfizouter - 12

120 ] 120 447
120

113
1202 “ [/

/
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_cifcunferential face of an inner part and arranged in the
~circunferential direction, and each of which is el ongateg

di rection, and wherein said guide cylinder sectRERLAEEyﬂﬁggg

plurality of engage pieces (24), which are extended
and which are capabl e of respectively engagi ng wt
(28) so as to limt the axi al novengnt of said rel
6. The tubing joint (10) accordingto claimb5,
engage pi eces are tongue pieces (24), which are f

e

Pk

R

rladi al Iy 1| nward,
h tihe PET 99kes

eaqe C$P?nder.(26).

1
VITCT TT 1T Sdl

orrped by cutting

d

parts of the other end of said gui de cylinder section (18) and bendi ng

radially inward. 7.

3, 4, 19 6, wherein the one end

cyl i nder section ﬁt; ES 120b 1
' 117

120
120a

113 |-
120a I- -
,) Y
117 ".b

; 115
\ 119
115
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106

of said guide
20b A
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The tubing joint (10) according to claiml, 2,




(({8) Is formed into a |l arge dianeter section, which is - ‘capable of

covering over the one end of said base section (12), ang—————wherein—
the outer edge of said ring claw (112) is held in the riREPGACEMENT3SNEET
which is formed between one end face of said base secti ¢nf(Tr2y—amd—am
I nner face of the large dianeter section of said guide ¢yli hegl
section (18). 5 BCH bEe 1996
100
104 w 102 408 106
110
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