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BACKGROUND OF THE INVENTION Rrmp copy

The present invention relates to a tube joint, more
precisely relates to a tube joint comprising a joint prdper,
a collet having engage pieces, each of which has a nail
section capable of biting a tube, and an elastic ring capable
of sealing a space between the joint proper and the tube.

Many types of tube joints for connecting tubes have been
provided. One of conventional tube joints is shown in Fig. 6.

A joint proper 80 has a connecting mouth into which a
tube 42 will be inserted. A ring collet 82 is inserted in the
connecting mouth of the joint proper 80. The collet 82 is
capable of moving in the axial direction. The collet 82 is
basically formed into a cylindrical shape into which the tube
42 can be inserted. An inner part of the collet 82 is divided
into a plurality of engage pieces 86 in the circumferential
direction. There is provided a nail section 84 on an inner
face of each engage piece 86. The collet 82 has a tapered face
88 whose diameter is made greater toward an inner part. The
tapered face 88 is capable of contacting an inner wall of the
joint proper 80. With the tapered face 88, when the collet 82
is pulled axially outward or towafd the connecting mouth of
the joint proper 10, front end sectioﬁs of.the éngagé piedééﬁh'
86 are bent radially inward with the ﬁovement of:the cbllet ‘

82, so that the nail sections 84 bitg'an outer circumferential

.face of the tube 42, which has been inserted in the collet 82

and the joint proper 80 There are bored through—holes 90,

which conrespond to the front ends of the engage pleces 86 and
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‘of sealing a space between the joint proper and the tube. Many
types of tube joints for connecting tubes have been provi ded. One of
conventional tube joints is shown in Fig. 6. A joint proper 80 has
a connecting nouth into which a tube 42 will be inserted. A ring collet

82 is inser wdchn alree madec AIRF MG uti 0f diheedttidt df ARy & 1ethes2,

collet 82 is capable of noving in the axial direction. The collet 82 is
basi cal |y fdmmtdhe riodrd pudpedr i8h! ThHeape drd Comesh griejdatisd] secdZ oran e
i nserted. An inner part of the collet 82 is divided into a plurality of
engage pi ecen 8&adm enigags mueder@int iBdch puijeshdedmectiore 94 iy Shitdesl a
nail section 84 on an inner face of each engage piece 86. The collet 82

has a taperd® fach thrgmghrdd &fi%heien $hmwoldatad? iomrshed axisdly
Poi nit pr oper BT ansch S ke AHEdE o, SSH T B4 e leasgs the tube 42

and to pull out the tube 42 from the joint proper 80, the
projected sections 94 are bent radially outward by inner
projected sections 92 of the through-holes 90, so that the
engage pieces 86 are also bent radially outward.

Engage steps 96 are also formed in each engage piece 86.
The engaging steps 96 are capable of engaging with each inner
face 90a of the through-hole 90, so that the movement of the
collet 82 can be limited. By limiting the movement of the
collet 82, the collet 82 can be kept in the joint proper 80.

Note that, a screw section 98 is formed on the left side
of the joint proper 80 so as to connect the joint proper 80
with an external unit, e.g., a pressurizing unit. An elastic
ring 99 is made of rubber. The elastic ring 99 is tightly
fitted the outer circumferential face of the tube 42 and the
inner face of the joint proper 80 sc as to prevent a fluid
leakage from a space therebetween.

In the conventional tube joint, the tube 42 is held in
the joint proper 80 by the stepé of: inserting the tube 42
into the joint proper 80; and pulling the tube 42 axially outw
ard together with the collet 82, By.pulling the tube 42
outward, the nail sections 84 bite the outer face of the tube
42, so that the tube 42 is held in the joint proper 80. Note
that, wpen fluid pressure in the joint proper 80 is increased,

the elastic ring 99 is pushed axially outward by the fluid
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gs.pﬁrled axially outward or toward the connecting nouth of t he j oi nt

proper 10, front end sections of the engage pieces 86 are bent radially
inward with the novenent of the collet 82, so that the nail sections 84
bite an outer circunferenti al face of the tube 42, which has been

i nserted i npresaiuntd ets@Xhat e ¢hestiod ntimy Pere&d. pddtese e dorbst 82
t hr ough- hol es 90, whi ch correspond to the front ends of the engage

pi eces 86 amkially outward. 2

On the other hand, the engage pieces 86 can be bent
radially outward by pushing the collet 82 axially inward, so
that the tube can be released from the nail sections 84 and it
can be pulled out from the joint proper 80.

However, in the conventional tube joint, structures of
the joint proper 80 and the collet 82 are complex. Thus, in
the case of making the tube joint by resin molding, structures
of dies for molding must be complex, and it is difficult to
make the dies. Further, with the complex structures, drawing
and cutting metal materials, e.g., stainless steel, to make
the tube joint is substantially impossible.

The axial movement of the collet 82 outward is limited by
engaging the engage steps 96 with the inner faces 90a of the
through-holes 90, but the engage pieces 86 are free, so that
the nail sections 84 bite the tube 42 too much in some cases.
If the nail sections 84 deeply bite the tube 42, the tube 42
is deformed axially inward, so that fluid leakage is caused
and flow resistance in the tube 42 is increased. Further, if
the tube 42 is deformed too much, the tube 42 drew easily
together with the collet 82.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a tube
joint, which is capable of properly limiting the degree of
biting a tube.

To achieve the object, the tube joint of the present

invention comprises:
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whi ch ‘are made long in the axial direction of the collet 82, in the joint
proper 80. There are forned projected sections 94 on each engage piece 86.
Each projected section 94 is fitted in each through-hole 90. \Wen the
collet 82 is pushed axially inward so as to make the nail sections 84

rel ease the tubea4doimid proped |inhd whiecl weube foaymHbed jsErtedyr oper 80,
the projected sections 94 are bent radially outward by inner projected

sections 92 of t lBe coidelghaisieS gmeddntimia iy irsinjapd mheges 86 are addso

bent radially oytward, Engage steps 96 are also fornmed in each engage
pi ece 86. section of the colle S%einglinserted in the joint proper asgin

inner section and being capable of moving in the axial
direction, the inner section of the collet being divided into
a plurality of engage pieces in the circumferential direction,
each the engage piece has a nail section capable of biting an
outer face of the tube,which has been inserted through the
collet;

an inner tapered face section being formed on an inner
wall of the joint proper, diameter of the inner tapered face
section being made greater toward an inner part thereof, where
by the inner tapered face section is capable of contacting the
engage pieces and reducing diameter of the inner section of
the collet when the collet is pulled axially outward;

an elastic ring being provided in the joint proper, the
elastic ring being capable of sealing a space between an inner
face of the joint proper and the outer face of the tube, which
has been inserted in the joint proper, the elastic ring being
capable of moving axially outward with rising fluid pressure
in the joint proper; and

a tapered ring through which the tube is inserted, the
tapered ring being provided between the collet and the elastic
ring in the joint proper and capable of moving in the axial
direction, the tapered ring has an outer tapered face section,
which is faced the inner tapered face section and whose
diameter is made greater toward an inner part with tapered
angle wider than that of the inner tapered face section,

whereby the tapered ring is capable of bending the engage
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“The enhgagi ng steps 96 are capabl e of engaging with each inner face 90a of
the through-hole 90, so that the novenent of the <collet 82 can be limted.
By limting the novenent of the <collet 82, the collet 82 can be kept in
the joint proper 80. Note that, a screw section 98 is fornmed on the

| eft side

ofi éides jraidita ldiyopertwird when tithee @uldast tilke gushed pooiRerl B0

with an external unit, e.g., a pressurizing unit. An elastic ring 99 is
made of rubbewarthend deriding rithedSame triaglitd WMy fiinwagd twherodther collet is
circunferential face of the tube 42 and the inner face of the joint proper
80 so as toDwldwshaxdally putward.

The tube joint may further comprise an engage section
being formed on the imner wall of the joint proper, the engage
section being capable of contacting an outer edge of the
tapered ring so as to limit the movement of the tapered ring,
whereby the axial movement of the collet caused by the elastic
ring is limited, so that the inward-bend of the engage pieces
can be limited.

In the tube joint, the tapered ring may be made by
drawing a metal material to form an extended section, which is
extended axially outward from an outer circumferential edge,
the extended section is capable of contacting the engage
section.

In the tube joint, the tapered ring may have an inner
stopper section, which is formed on an inner edge of the outer
tapered face section, the inner stopper section is capable of
contacting the engage pieces so as to limit the inward-bend of
the engage pieces.

In the tube joint, the joint proper may comprises: a
first cylindrical section having a screw section capable of
connecting with an external member; and a second cylindrical
section having the inner tapered face section. The first
cylindrical section may have a sleeve section, which is
axially extended from one end, the sleeve section is provided
on the opposite side of the screw section,wherein the second
cylindrical section is connected with the first cylindrical

section by covering the sleeve section with the second

This Sheet Has Been IITlaced

: L




'Leékaée froma space therebetween. In the conventional tube joint,
the tube 42 is held in the joint proper 80 by the steps of: inserting the

t ube 42

into the joint proper 80; and pulling the tube 42 axially outw

ard together with the collet 82. By pulling the tube 42 outward, the nai
sections 84 dyktimdtiecalutsgctiare, ofheein ubee tfpesed tivang s ehicleid? is

held in the joint proper 80. Note that, when fluid pressure in the joint
proper 80 i Lanalayndy mowing dimsthe axinl odirechiemedisprovidedtbetwedy

the fluid

an end face of the sleeve section and the inner wall of the
second cylindrical section, and wherein the elastic ring is
provided in a large diameter section of the first cylindrical
section, which is formed on the open end side.

In the tube joint, the first cylindrical section and the
second cylindrical section may be made of metal materials, and
wherein the first cylindrical section and the second
cylindrical section are connected by covering the first
cylindrical section.with the second cylindrical section.

In the tube joint, the Jjoint proper may be capable of
connecting with an external member by covering the external
member.

In the tube joint, the second cylindrical section may be
madelby drawing a metal material.

In the tube joint of the present invention, the collet
has nail sections capable of biting the outer face of the
tube, the joint proper bends the nail sectioné to bite the
tube, the elastic ring is capable of sealing the tube and
moving in the axialldirection, and the tapered ring has the
outer tapered face section for releasing the tube from the
nail sections. As described above, the functions for attaching
and detaching the tube are properly assigned to some members,
so that the structures of the members can be simpler. With the
simpler structures, the tube joint can be made easily, and a
metal material, which is formed by drawing, can be used. And,
since the tapered ring has the immer stopper section, the

radially-inward movement of the nail sections can be properly
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3 “'pressure, so that the elastic ring 99 too pushes the collet 82
axi al ly outward. On the other hand, the engage pieces 86 can be bent
radially outward by pushing the collet 82 axially inward, so that the tube
can be released fromthe nail sections 84 and it

limited without a complex structure. By limiting the movement

of the nail sections, the deformation of the tube can be

prevented.

BRTEF DESCRIPTION OF THE DRAWINGS

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

Fig. 1 is a sectional view of the tube joint of First
Frbodiment;

Fig. 2 is an exploded perspective view of the tube joint
shown in Fig. 1;

Fig. 3 is an explanation view showing the action of the
collet;

Fig. 4 is an sectional view of the tube joint of Second
Embodiment;

Fig. 5 is an exploded perspective view of the tube joint
shown in Fig. 4; and

Fig. 6 is a sectional view of the conventional tube

joint.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will now
be described in detail with reference to the accompanying
drawings.
(First Embodiment)

Fig. 1 is a sectional view of the tube joint of the
First Embodiment, in which the upper side of a center line

shows a state of inserting no tube; the lower side of the
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éah be pull ed out fromthe joint proper 80. However, in the
conventional tube joint, structures of the joint proper 80 and the collet
82 are conplex. Thus, in the case of nmaking the tube joint by resin

nol di ng,

structures of dies for nolding nust be complex, and it is

difficult tcentske ltine dilesws Furdttere off tindduwet ooy ekulsé I Ueidis €3, 1 6ravi ng
and cutting netal materials, e.g., stainless steel, to nake the tube joint
i s subst ant ie¥plodedhasvisgective vidhe i tnhenmﬁntofshdsmmhllﬁthZl

outward is limted by

A joint proper 10 comprises a first cylindrical section
12 and a second cylindrical section 14. A fluid path 16 is
axially formed from one end to the other end of the joint
proper 10.

In Fig. 1, there is formed a screw section (a male screw
section) 18 for connecting the joint proper 10 to an external
unit, e.g., a pressurizing unit, on an outer circumferential
face of a left end section of the first cylindrical section
12. And there is formed a sleeve section 20 in a right end
section of the first cylindrical section 12. There is formed a
circumferential groove 22 on an outer circumferential face of
the sleeve section 20. Note that, a part between the screw
section 18 and the sleeve section 20 is a hexagonal bolt head
24. Diameter of the fluid path 16 is changed in three parts;
there is formed a first step face 26 and a second step face 28
in the fluid path 16.

In the present embodiment, the first cylindrical section
12 is made of a metal material, which has been machined by
cutting. Brass, which can be easily cut, and stainless steel,
which has corrosion resistance, etc. may be employed as the
metal material. Further, plastics having enough strength may
be used, too.

There is formed a cover section 30, which is capable of
covering over the sleeve section 20, in the left end section
of the second cylindrical section 14. There is formed a
circumferential projection 32, which is capable of fitting in

the c1rcumferent1al groove 22 of the first cyllndrlcal sectlon
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'engagfng t he engage steps 96 with the inner faces 90a of the through-holes
90, but the engage pieces 86 are free, so that the nail sections 84 bite
the tube 42 too much in sone cases. |If the nail sections 84 deeply bite
the tube 42, the tube 42 is deformed axially inward, so that fluid | eakage
s caused a8d bhownr éanstrandecumfierentibd £ades dfhdheasederdWdditdion i30.
the tube 42 is deforned too nmuch, the tube 42 drew easily together with
t he col | et 3R. theSpwweRytOBnbER LiENT B circumferential groove 22 and
the circumferential projection 32 are continuously formed on
the circumferential faces, but they may be partially formed in
the circumferential direction. The first cylindrical section
12 and the second cylindrical section 14 are connected by
press fitting the sleeve section 20 of the first cylindrical
section 12 in the cover section 30 of the second cylindrical
section 14.

There is formed an inner tapered face section 40 on the
inner face of the second cylindrical section 14. Diameter of
the inner tapered section 40 is made greater toward an inner

" part (leftward in Fig. 1). When a collet34, which will be
described later, is pulled axially outward (rightward in Fig.
1), the inner tapered face section 40 contacts an inner
section 36 of the collet 34 and reduce diameter of the inner
section 36. On the other hand, the inner tapered face section
40 allows the inner section 36 to extend its diameter when the
collet 34 is pushed axially inward (leftward in Fig. 1).

In the present embodiment, the second cylindrical section
is made of a metal material, e.g., stainless steel, which has
been machined by drawing. As shown in Fig. 1, inner diameter
of the second cylindrical section 14 is made greater leftward.
With this shape, it can be easily made by press-drawing, so
that manufacturing cost can be reduced.

The collet 34 has a substantially cylindrical shape
through which a tube 42 can be inserted. The inner section 36
of the collet 34 is inserted in the joint proper 10. The

collet 34, which has fitted in the joint proper 10, is capable
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An.oﬁfect of the present invention is to provide a tube joint, whichis
capabl e of properly limting the degree of biting a tube. To achi eve
the object, the tube joint of the present invention conprises:

4 of moving in the axial direction. The inher section 36 is
divided into a plurality of engage pieces 38 in the
circumferential direction. Each engage piece 38 has a nail
section 46, which is capable of biting the outer face of the
tube 42, on its inner face.

The nail sections 46 hold the tube 42 in the joint proper
10 by biting the outer face. As shown in Fig. 2, the nail
sections 46 are formed into arc shapes along the outer face of
the tube 42, and their front chips are made sharp. End
sections 48 of the engage pieces 38 are extended radially
outward with respect to rear sections 50 thereof. Rear faces
of the end sections 48 are formed into slopes 52, which face
the inner tapered face section 40. End faces 48a of the end
sections 48 are extended axially inward from the nail sections
46. Further there is formed a contact face 58 (see Fig. 3),
which is capable of contacting an outer tapered face section
56 of a tapered ring 54 (described later), in each end section
48.

The collet 34 is fitted in the joint proper 10 by
inserting the imner section 36 thereinto. The collet 34 is
‘held in the joint proper 10 by the elasticity of the engage
pieces 38. Namely, the inner section 36 can be inserted into
the second cylindrical section 14 when the engage sections 38
are bent radially inward by an opening section 60 of the
second cylindrical section 14. And the collet 34 is fitted in
the joint proper 10 when the end sections 48 corréspond to the
inner tapered face section 40 and the engage sections 38 are
moved radially outward by their own elasticity.

Note that, in the present embodiment, the inner section
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‘g joi'nt proper into which a tube can be inserted; a col l et being
formed into a cylindrical shape, a one end section of the collet being
inserted in the joint proper as an inner section and being capabl e of
noving in the axial direction, the inner section of the collet being

di vi ded i nt 36 dslegully dnfvni“ghgmtpmes:m émgage plecesn’ 28 ehiithe
direction, each the engage piece has a nail section capable of biting an

outer face sfinqEfensntialk Hirecticm. iAndrardoutenued t$ect o | of ; the
collet 34 is formed into a flange 62.

The engage pieces 38, the flange 62, etc. of the collet
34 are integrally formed in one body, so the collet 34 may be
integrally made of plastics or metal materials. In the case of
plastic material, fiber-reinforced plastics having enough
strength and durability, which are capable of properly biting
the tube 42 so as to hold the tube 42, can be employed.
Further, the nail sections 48 made of a metal material may be
molded in the plastic collet 34. As shown in Fig. 2, the
structure of the collet 34 is simpler than that of the
conventional collet, so that the collet 34 can be easily made
of metal materials. Note that, the first cylindrical section
12 and the second cylindrical section 14 too may be integrally
made of plastics as well as the collet 34. Further, the first
cylindrical section 12 and the second cylindrical section 14
may be made integrally.

An elastic ring 64 is made of synthetic rubber, etc. and
fitted in the joint proper 10 so as to seal a space between
the inner. face of the joint proper 10 and the outer face of
the tube 42. When fluid pressure in the joint proper 10 is
increased, the elastic ring 64 is biased and moved axially
outward (rightward in Fig. 1). The elastic ring 64 is
assembled in the joint proﬁer 10 when the first cylindrical
section 12 and the second cylindrical section 14 are
connected. In the present embodiment, the elastic ring 64 is

fitted in a large diameter section 66 of the first cylindrical

. “’ﬁﬁ'iiﬂ‘i‘iinﬁﬁi“ ﬁTill

section 12.




an inher tapered face section being formed on an inner wall of the joint
proper, dianmeter of the inner tapered face section being made greater
toward an inner part thereof, where by the inner tapered face section is
capabl e of contacting the engage pieces and reducing dianmeter of the inner

section of the @id dapdreni thimg @4 els igrouldad Fodwddy i et 34 afd
elastic ring being provided in the joint proper, the elastic ring being

capabl e of $dwl ielgstispaimghd@dvedhertdperesd tiane B idhedmibie BOPRIviang

the outer face of the tube, which has been inserted in the joint proper,

the el astic it fpepaxigl direction, and the tube 42 is inserted there-
through. The tapered ring 54 has the outer tapered face
section 56, which faces the inner tapered face section 40 and
whose outer diameter is made greater toward an inner part
(leftward in Fig. 1) with tapered angle with respect to the
center line of Fig. 1 wider than that of the inner tapered
face section 40. The outer tapered face section 56 is capable
of contacting the end sections 48 of the engage pieces 38 and
bending the engage pieces 38 radially outward when the collet
34 is pushed axially inward. On the other hand, the outer
tapered face section 56 is capable of pinching the end
sections 48 of the engage pieces 38 with the inner tapered
face section 40 and bending the engage pieces 38 radially
inward when the collet 34 is moved axially outward by the
elastic ring 64.

To limit the inward-bend of the engage pieces 38, the
tapered ring 54 has an inner stopper section 68, which is
formed on an inner edge of the outer tapered face section 56.
The inner stopper section 68 is capable of contacting the
engage pieces 38, which have been been inward with prescribed
bending length. The inner stopper section 68 is axially
extended rightward in Fig. 1.

Outer diameter of the inner stopper section 68 is
designed to coincide with the minimum diameter of the engage
sections 38, and it is preferably designed considering an
allowable error of the tube size.

In the present embodiment, the tapered ring 54 is made of
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gapabl e of moving axially outward with rising fluid pressure in the joint
proper; and a tapered ring through which the tube is inserted, the
tapered ring being provided between the collet and the elastic ring in the
joint proper and capable of npving in the axial direction, the Fapergd
ring has an amekalk aplatel, felech dras dpeen whachined f by epréss-draeing apet ed
face section and whos di ter_is Wﬁ%ﬁ greater toward an inner part with

tapered angl@MiRferadafahiatY ofNg r Ehpcrarered erkagt Hbinay wiernade
the tapered orf %ésﬁ:lcé? atlszlveir?g; ek’ﬁggéﬁ'gsépgnge{ﬁ azgr?d durability.

Successively, functions of the tube joint will be
explained.

The tube 42 is inserted into the joint proper 10 from the
collet 34 side. The tube 42 elastically bends the engage
pieces 38 of the collet 34 radially outward. The tube 42 is
inserted into the joint proper 10 until a front end of the
tube 42 reaches the first step face 26 of the first
cylindrical section 12, then the tube 42 is slightly pulled
backward so as to hold the tube 42 in the joint proper 10.
Namely, upon pulling the tube 42 backward, the collet 34 is
moved axially outward (backward) together with the tube 42,
so that the end sections 48 of the collet 34 are guided by the
inner tapered face section 40 and the engage pieces 38 are
bent radially inward. By bending the the engage pieces 38
inward, the nail sections 46 bite the outer face of the tube
42, so that the tube 42 is held in the tube joint.

With rising fluid pressure in the joint proper 10, the
elastic ring 64 is biased and moved axially outward (rightward
in Fig. 1), so that the elastic ring 64 pushes and moves the
tapered ring 54 in the same direction. By moving the tapered
ring 54 in said direction, the end sections 48 of the engage
pieces 38 are pinched between the outer tapered face section
56 and the inner tapered face section 40. Force working to the
end sections 48 is shown by vector arrows in Fig. 3, so that
the end sections 48 are slid to bend radially inward. Namely,

counter force working to the end sections 48, which have been
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5 pi eces radially outward when the collet is pushed axially inward and
bending the sane radially inward when the collet is pulled axially
out war d. The tube joint may further conprise an engage section being
formed on the inner wall of the joint proper, the engage

pinched between the inner tapered facé section 40 and the

outer tapered face section 56, is shown by counter force F1
working to the outer tapered face section 56 and counter force
F2 working to the inner tapered face section 40. The force F1
is equal to the force F2. Force F4, which is divided force of
the force F2 and which is parallel to the inner tapered face
section 40, is greater than force F3, which is divided force
of the force F1 and which is parallel to the outer tapered
face section 56. Force F5, which is divided force of the force
F4 and which is parallel to the force F3, is obviously greater
than the force F3. Therefore, the engage pieces 38 are moved
axially outward along the inmer tapered face section 40 and
simultaneously bent radially inward when the elastic ring 64
is moved axially outward, so that the nail sections 46 of the
engage pieces 38 bite the outer face of the tube 42 to hold
the tube 42 in the Jjoint proper 10. The above described
function is caused by: working the force Fl and F2 in the
axial direction; and designing that the diameter of the outer
tapered face section 56 is made greater toward the inner part
with the tapered angle wider than that of the inner tapered
face section 40.

The end sections 48 of the engage pieces 38, which are
bent inward, contact the inner stopper section 68, which is
extended axially outward (rightward in Fig. 1) from the inner
edge of the outer tapered face section 56, so that the
inward-bend of the engage pieces 38 is limited.

By limiting the inward-bend of the engage pieces 38, the
deformation of the tube 42 can be limited in prescribed

amount, so that leaking the fluid and incfeasing the fluid
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{§ect?bn bei ng capabl e of contacting an outer edge of the tapered ring so

as tolimt the novenent of the tapered ring, whereby the axial ‘novenent

of the collet caused by the elastic ring is |limted, so that the

I nwar d- bend of the engage pieces can be limted. In the tube joint,

t he taper ed rasigtamecd d e hyuba rdidvican degimdventtet duttthdoy byn

ext ended section, which is extended axially outward from an outer

ci rcunf er entliiaii tddgp the hovetdrived et titm ergagpaiieces Ibnttaws imgeh he

engage Secﬁifg;eter reduction of the engage pieces 38 and too much biting
the tube 42 by the nail sections 46 can be prevented, so that
detaching the tube 42 and the collet 34 from the joint proper
10 can be prevented.

To release the tube 42 from the joint proper 10, the
collet 34 is pushed into the joint proper 10. By pushing the
collet 34, the contact faces 58 of the end sections 48 of the
engage pieces 38 contact the outer tapered face section 56 of
the tapered ring 54, so that the engage pieces 38 are bent
radially outward. By bending the engage pieces 38 outward, the
nail sections 46 release the outer face of the tube 42, so
that the tube 42 can be solely pulled out from the joint
proper 10.

(Second Embodiment)

Second Embodiment will be explained with reference to
Figs. 4 and 5. Note that, the members explained in the First
Embodiment are assigned the same numerals and the explanation
will be omitted.

In the Second Embodiment, an engage section 72 in a
second cylindrical section 70 and a shape of the tapered ring
74 are different from the First Fmbodiment.

The engage section 72 is formed like_a step on an inner
wall of the second cylindrical section 70 of the joint proper
10. When an outer edge 76 of a tapered ring 54 contacts the
engage section 72, the movement of the tapered ring 54 in the

direction of pulling the tube 42 (rightward in Fig. 4) can be

limited. With this structure, even if the tapered ring 74 is
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In the tube joint, the tapered ring may have an inner stopper section,
which is formed on an inner edge of the outer tapered face section, the
i nner stopper section is capable of contacting the engage pieces so as to
limt the inward-bend of the engage pieces. In the tube joint, the
j oi nt pr operpushed dyprihee movendritr sif diie rerastaile seimg @ end rthe sl et
section capable of connecting with an external nenber; and a second
cylindrical 3edts pushed hy tite itaperedpamgl Hacdhe movementheoff i trhss
Cylindricalé%??généin?g'Y?giél&¥(33”3fﬁ?ﬁiéghtﬁgﬂégbéﬁznt of the collet
34, too much inward-bend of the engage pieces 38 can be
prevented.

In the present embodiment, the tapered ring 74 is made of
a metal material, which is machined by drawing. The outer edge
76 of the tapered ring 74 is extended in the direction of
pulling the tube 42 (rightward in Fig. 4) as an extended
‘section. By forming the extended section, deformation of the
tapered ring 74 can be prevented, and the axial movement of
the tapered ring 74 in the direction of pulling the tube 42
can be securely limited.

Note that, there is formed a step section 78 in a right
end section of the second cylindrical section 70, so that
detaching the collet 34 from the joint proper 10 can be
prevented.

Two embodiments, each of which has unique structures for
limiting the inward-bend of the engage pieces, have been
described above. The tube joint may have the structures of the
both embodiments.

The tube joints of the embodiments have the screw
sections 18 for connecting with external unit, e.g., a
pressurizing unit, but the present invention may be used for
various tube joints for tube-to-tube connecting, e.g., an
elbow type, a T-type, a Y-type. Size, shapes, number of the
engage pieces or the nail sections, etc. may be optionally

changed on the basis of usage of the tube joint.
The second cylindrical section 14 or 70, the collet 34,
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axi al'ly extended fromone end, the sleeve section is provided on the
opposite side of the screw section, wherein the second cylindrical section
is connected with the first cylindrical section by covering the sleeve
section with the second cylindrical section, wherein the tapered

ring, which the tapered ring 54 or 74, and the elastic ring 64 may be
assembled in one set. In this case, the set can be connected
with an external sleeve like member by press fit, caulking,
etc. as the tube joint of the present invention.

The invention may be embodied in other specific forms
without departing from the spirit or essential characteristics
thereof. The present embodiments are therefore to be considered
in all respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims rather
than by the foregoing description and all changes which come
within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.
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'éabaBTe of noving in the axial direction, is provided between _an end face
of the sleeve section and the inner wall of the second cylindrical

section, and wherein the elastic ring is provided in a | HagBeereReplaced
section of the first cylindrical section, which is forneqL u Iﬁﬂ d
si de. In the tube joint, the firstcogrMedrical secti

second cylindrical section may be nade of netal materials, and wherern the

first cylindrical section and the second. cylindrical section are connected
by covering tfe first

In a tube joint comprising:
a joint proper (10) into which a tube (42) can be
inserted;

a collet (34) being formed into a cylindrical shape,
a one end section (36) of said collet (34) being inserted
in said joint proper (10) as an inner section and being
capable of moving in the axial direction, the inner
section (36) of said collet (34) being divided into a
plurality of engage pieces (38) in the circumferential
direction, each the engage piece (38) has é nail section
(46) capable of biting an outer face of said tube (42),
which has been inserted through said collet (34); and

an elastic ring (64) being provided in said joint
proper (10), said elastic ring (64) being capable of
sealing a space between an inner face of said joint proper
(10) and the outer face of said tube (42?, which has been
inserted in said joint proper (10), said elastic ring (64)
being capable of moving axially outward with rising fluid
pressure in said joint proper (10),

wherein the improvement comprises:

an inner tapered face section (40) being formed on an
inner wall of said joint proper (10), diameter of said
inner tapered face section (40) being made greater toward
an inner part thereof, whereby said inner tapered face
section (40) is capable of contacting the engage pieces
(38) and reducing diameter of the inner section (36) of

said collet (34) when said collet (34) is pulled axially

I




‘¢yfiﬁdrical section with the second cylindrical section. This Shelt Hal Bech 80Saced

joint, the joint proper nmay be capable of connecting with a

menber . by covering the external nenber. In the tube Lgd ’ ,ll I"

second cylindrical section nay be nmade by drawi ng a netal _ s

In the tube joi npubkhat@e gr&sent invention, the collet has nail sections

capabl e of biting the outer face of the tube, the joint proper bends the

nai| sections to biteathepetrederihge(S4astheonghowhschapablietaheseabngst he

t ube and
inserted, said tapered ring (54) being provided between
said collet (34) and said elastic ring (64) in said joint
proper (10) and capable of moving in the axial direction,
said tapered ring (54) has an outer tapered face section
(56), which is faced said inner tapered face section (40)
and whose diameter is made greater toward an inmer part
with tapered angle wider than that of said inner tapered
face section (40), whereby said tapered ring (54) is
capable of bending the engage pieces (38) radially outward
by contacting front ends (48) of the engage pieces(38)
when said collet (34) is pushed axially inward, and said
tapered ring (54) is capable of bending the same radially
inward by ﬁinching the engage pieces (38) between said
inner tapered face section (40) and the outer tapered face
section (56) when said collet (34) is pulled axially .

outward.

2. The tube joint according to Claim 1,

further comprising an engage section (72) being
formed on the inner wall of said joint proper (10), said
engage section (72i being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of the engage pieces (38)

can be limited.
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:anTﬁg in the axial direction, and the tapered ring has th d
face section for releasing the tube fromthe nail section
above, the functions for attaching and detaching the tube
assigned to sone nmenbers, so that the structures of the nenbers can be
sinpler. WthBihe sirfhertube ujdimesactbedingetpoChaimah be Ppde easily,
and a netal material, which is forned by drawi ng, can be used. And, since
the tapered ring has wheréimesasd opgpersdécring, (54 hasdial iynénvetcpper
novenent of the nail sections can be properlg
section (68), which is formed on an inner edge of the
outer tapered face section (56), said inner stopper
section (68) is capable of contacting the engage pieces
(38) so as to limit the inward-bend of the engage pieces

(38).

4. The tube joint according to Claim 1, 2 or 3,

further comprising an engage section (72) being
formed on the inner wall of said joint proper (10), said
engage section (72) being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of the engage pieces (38)

can be limited.

5. The tube joint according to Claim 2, 3 or 4,
wherein said tapered ring (74) is made by drawing a
metal material to form an extended section (76), which is
extended axially outward from an outer circumferential
edge, said extended section (76) is capable of contacting

said engage section (72).

6. The tube joint according to Claim 1, 2, 3, 4 or 5,
wherein said joint proper (10) comprises:
a first cylindrical section (12) having a screw

section (18) capable of connecting with an external

[T —




7 | “Timted without a conplex structure. By limting the anenent of the

nai | sections, the deformation of the tube can be preventedT’Sﬁ‘ ﬂchluai
DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the present | !m‘
now be described by way of exanples and with reference to be

member; and

a second cylindrical section (14) having said inner

tapered face section (40).

7. The tube joint according to Claim 6,

wherein said first cylindrical section (12) has a
sleeve section (20), which is axially extended from one
end, the sleeve section (20) is provided on the opposite
side of the screw section (18),

wherein said second cylindrical section (14) is
connected with said first cylindrical section (12) by
covering the sleeve section (20) with said second
cylindrical section (14).

wherein said tapered ring (54), which is capable of
moving in the axial direction, is provide between an end
face of the sleeve section (20) and the inner wall of said
second cylindrical section (14), and

wherein said elastic ring (64) is provided in a large
diameter section of said first cylindrical section (12),

which is formed on the open end side.

8. The tube joint according to Claim 7,
wherein said first cylindrical section (12) and said
second cylindrical section (14) are made of metal
materials, and
wherein said first cylindrical section (12) and said
second cylindrical section (14) are connected by covering
said first cylindrical section (12) with said second

cylindrical section (14).
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-accompanyi ng drawi ngs, in which: Fig. 1 is a sectiona

tube joint of First Enbodinent; Fig. 2 is an expl oded

view of the tube joint shown in Fig. 1; Fig. 3 is an explanation
view show ng the action of the collet; Fig. 4 is an sectional view

of the tube j®jnt of Meeonibe Ejibvint neatording to one of preceding Claims,

wherein said joint proper (10) is capable of
connecting with an external member by covering the

external member.

10. The tube joint according to Claim 8 or 9,

wherein said second cylindrical section (14) is made

by drawing a metal material.

L
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Fig. 5 is an expl oded perspective view of the tube joint shown in Fig. 4

ahd

Fig. 6 is a sectional view of the conventional tube joint.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
enbodi ments of the present invention will now be described in detail wth
reference to the acconpanying draw ngs.ABSTRAGE Enbodi nent)

An object of the present invention is to provide a tube
joint, which is capable of properly limiting the degree of
biting a tube (42). In the tube joint of the present
invention, an inner section (36) of a collet (34) is divided
into a plurality of engage pieces (38), each of which has a
nail section (46) capable of biting the tube (42). An inner
tapered face section (40) is formed on an inner wall of a
joint proper (10). Diameter of the inner tapered face section
(40) is made greater toward an inmer part. The inner tapered
face section (40) is capable of reducing diameter of the
engage pieces (38) when the collet (34) is pulled outward. An
elastic ring (64) is capable of moving outward with rising
fluid pressure in the joint proper (10). A tapered ring (54)
is capable of bending the engage pieces (38) radially
outward when the collet (34) is pushed axially inward and
bending the same radially inward when the collet (34) is

pulled axially outward.

This Sheet Has Been Reilaced
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Fig. 1 is a sectional view of the tube joint of the First Enbodinment, in
whi ch the upper side of a center line shows a state of mserﬁ,;sggketr}gsb&gg

1
the | ower side of the ﬂmmlﬂmwed

shows a state of inserting a tube. Fig. 2 is an expl oded pers
of the tube joint shown in Fig. 1.
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A joint proper 10 conprises a first cylindrical section 12 and a second
cylindrical section 14. Afluid path 16 is axially formedfromone end to
the other end of the joint proper 10. In Fig. Jmis 5R6M6s BSnk a
screw section (a male screw section) 18 for connectin per 10
to an external wunit, e.g., a pressurizing unit, on ani mnumuﬁi“
circunferential face of a left end section of the fir I

section 12. And there is fornmed a sleeve section 20 in a right end ‘

FIG.2




sectsion of the first cylindrical section 12. There is formed a

circunferential groove 22 on an outer circunferential face of the sleeve
section 20. Note that, a part between the screw section 18 and the sl eeve
section 20 is a hexagonal bolt head 24. Dianeter of the fluid path 16 is

changed in three parts; there is formed a first step facggs4R..a4Rd 2 325904
step face 28 ﬁp

in the fluid path 16. In the present e |
first cylindrical section 12 is made of a netal material, mg’u
machi ned by cutting. Brass, which can be easily cut, and

n
I




~whi gh has corrosion resistance, etc. may be enployed as the netal
waterial. Further, plastics having enough strength may be used, too.

There is formed a cover section 30, which is capable of CDM£Mmd|ax&wﬁ haeed
sl eeve section 20, in the left end section of the second c
section 14. There is formed a circunferential projection 3
capable of fitting in the circunferential groove 22 of the

cylindrical section

FIG..4 .
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12 __on an . inner circunferential face of the EﬁmgprgggkﬁgnréﬂEpT$ng§ﬁ§
e

they may.
cyllndrl

P Drawing(s) : paged ....... to paged ....... '

nf tifal y b r

o e AR T P L L g
%sﬁﬁdt‘bh abégédf.gr.mslgh g Lhe Jeiteunferenty ﬁ § Jfa & p
ﬁ,‘?sgt | oBage%!Z agaqo pagedsggond cylindriga gGL ac pdw d%;zo)nﬁae%

------------------

‘g Abstract  : paged ....... to paged ... .A|TUBE JOINT| DATE OF RECEIPT.26APRIE
H

BACKGROUND OF THE INVENTION

The present invention relates to a tube joint, more
. precisely relates to.a tube joint comprising a joint proper,
a collet having engage pieces, each of which has a nail
section capable of biting a tube, aﬁd an elastic ring capable
of sealing a spaée between the joint proper and the tube.

Many types of tube joints for connecting tubes have been
provided. One of conventional tube joints is shown in Fig. 6.

A joint proper 80 has a connecting mouth into which a
tube 42 will be inserted. A ring collet 82 is inserted in the
connecting mouth of the joint proper 80. The collet 82 is
capable 6f moving in the axial direction. The collet 82 is
basically formed into a cylindrical shape into which the tube
42 can be inserted. An inner part of the collet 8§ is divided.
into a plurality of engage pieces 86 in the circumferential
direction. There is provided a nail section 84 on an inner
face of each engage piece 86. The collet 82 has a tapered face_.
88 whose diameter is made greater toward an inner part. The
tapered face 88 is capable of contacting an inner wall of the
joint proper 80. With the tapered face 88, when the collet 82
is pulled axially outward or toward ﬁhe connecting mouth of
the joint proper 10, front end sectidﬂé of the engage pieces
86 are bent radially inward with the.movement of the collet
82, so that the nail sections 84 bite an outer circumferential
face of the tuﬁe 42, which has been inserted in the collet 82
and the joint proper 80. There are bored through-holes 90,

which correspond to the front ends of the engage pieces 86 and
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press fitting the sleeve section 20 of the first cylindrical section 12 in
the cover section 30 of the second cylindrical section 14. There is
formed an inner tapered face section 40 on the inner face of the second
cylindrical section 14. Dianeter of th& inner tapered section 40 is nade
greater toward an inner part (leftward in Fig. 1). Wen a collet34, which
wll be described later, is pulled axially outward (rightward in Fig. 1),
the inner tapered face section 40 contacts an inner 'section 36 of the

col l et 34 ambirbdate waderleng dm tthe axaal direction of the collet 82,

in the'joint proper 80. Theré are formed projected sections 94
on each engage piece 86. Each projected section 94 is fitted
in.each through-hole 90. When the collet 82 is pushed axially
inward so as to make the nail sections 84 release the tube 42
and to pull out the tube 42 from the joint proper 80, the
projected sections 94 are bent radially outward by inner
projected sections 92 of the through-holes 90, so tha£ the
engage pieces 86 are also bent radially outward.

Engage steps 96 are also formed.in each engage piece 86.
The engaging steps 96 are capable of engaging with each inner
face 90a of the through-hole 90, so that the movement of the
collet 82 can be limited. By limiting the movement of the
collet 82, the collet 82 can be kept in the joint proper 80.

Note that, a screw section 98 is formed on the left side
of the joint proper 80 so as to connect the joinﬁlproper 80
with an external unit, e.g., a pressurizing unit. An elastic
ring 99 is made of rubber. The elastic ring 99 is tightly
fitted the outer circumferential face of the_fube 42 ahd thé, 
inner face of the joint proper 80 so as to p?eVent a fluid
leakage from a space therebetween.

In the conventional tube joint, the tube 42 is held in
the joint proper 80 by the steps of: inserting the tube 42
into the joiht proper 80; and pulling the tube 42 axially outw
ard together with the collet 82. By pulling the tube 42
outward, the nail sections 84 bite the outer face of the tube
42, so that the tube 42 is held in the joint proper 80. Note
that, when fluid pressure in the joint proper 80 is increased,

the elastic ring 99 is pushed axially outward by the fluid
This is the replacement sheet
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section 36. On the other hand, the inner tapered face section 40 allows
the inner section 36 to extend its dianeter when the collet 34 is pushed
aXially inward (leftward i-n Fig. 1). In the present enbodi nent, the
second cylindrical section is nmade of & netal nmaterial, e.g., stainless
steel, which has been machined by drawing. As shown in Fig. 1, inner
dianeter of the second cylindrical section 14 is nade greater |eftward.
Wth this shape, it can be easily nade by press-drawi ng, so that

manuf acturi ng cost can be redyced. '
: p%essure, S0 éiat éhe elastic ring 99 too pushes the collet 82

axially outward.

On the other hand, the engage pieces 86 can be bent
radially outward by pushing the collet 82 axially inward, so
that the tube can be released from the nail sections 84 and it
can be pulled out from the joint proper 80.

However, in the conventional tube joint, structures of
the joint proper 80 and the collet 82 are complex. Thus, in
the case of making the tube joint by resin molding, structures
of dies for molding must be complex, and it is difficult to
make the dies. Further, with the complex structures, drawing
and cutting metal materials, e.g., stainless steel, to make
the tube joint is substantially impossible.

The axial movement of the collet 82 outward is limited by
engaging the engage steps 96 with the inner faces 90a of the
through~holes 90, but the engage pieces 86 are free, so that
the nail sections 84 bite the tube.42 too much in some cases.
If the nail sections 84 deeply bite the tube 42, the tube 42
is deformed axially inward,.so that fluid leakage is caused
and flow resistance in the tube 42 is increased. Further, if
the tube 42 is defofﬁed too much, the tube 42 drew easily
together with the collet 82.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a tube
joint, which is capable of properly limiting the degree of
biting a tube.

To achieve the object, the tube joint of the present

invention comprises:
Thig is the replacement sheet
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The collet 34 has a substantially cylindrical shape through which a tube
42 can be inserted. The inner section 36 of the collet 34 is inserted in
tfie joint proper 10. The <collet 34, which has fitted in the joint proper
10, is capable 4 10 of nmoving in the
axial direction. The inner section 36 i~s- ' _

a joint proper into which a tube can be inserted;

a collet being forme& into a cylindrical shape, a one end
section of the collet being inserted in the joint proper as an
inner section and being capable of moving in the axial
direction, the inner section of the collet being divided into
a plurality of engage pieces in the circumferential direction,
each the engage piece has a nail section capable of biting an
outer face of the tube,which has been inserted through the
collet;

an inner tapered face section being formed on an inner
wall of the joint proper, diameter of the inner tapered face
section being made greater toward an inner part thereof, where
by the inner tapered face section is capable of contacting the
engage pieces and reducing diameter of the inner section of
the collet when the collet is pulled axially outward;

an elastic ring being provided in the jointibroper, the
elastic ring being capable of sealing a space between an inner
face of the joint proper and the outer face of the tube, which
has been inserted in the joint proper, the elastic ring being
capable of moving axially outward with rising fluid pressure
in the joint proper; and

a tapered ring through which the tube is inserted, the
tapered ring being provided between the collet and the elastic
ring in the joint proper and capable of moving in the axial
direction, the tapefed ring has an outer tapered face section,
which is faced the inner tapered face section and whose
diameter is made greater toward an inner part with tapered
angle wider than that of the inner tapered face section,

whereby the tapered ring is capable of bending the engage
This is the replacement sheet
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divided into a plurality of engage pieces 38 in the circunferenti al

direction. Each engage piece 38 has a nail section 46, which is capabl e of
biting the outer face of the tube 42, on its inner face. The nai
sections 46 hold the tube 42 in the joi:t proper 10 by biting the outer
face. As shown in Fig. 2, the nail setTions 46 are forned into arc shapes

along the outer face of the tube 42, and their front chips are nade sharp.
End sections 48 of the engage pieces 38 are extended radially, outward
with respectPiesessadiaddyonstward nehenitherapllegcds pushed axially

inward and bending the same radially inward when the collet is
pulled axially outward.

The tube joint may fqrther comprise an engage section
being formed on the inner wall of the joint proper, the engage
section being capable of contacting an outer edge of the
tapered ring so as to limit the movement of the tapered ring,
whereby the axial movement of the collet caused by the elastic
ring is limited, so that the inward-bend of the engage pieces
can be limited.

In the tube joint, the tapered ring may be made by
drawing a metal material to form an extended section, which is
extended axially outward from an outer circumferential edge,
the extended section is capable of contacting the engage
section. | |

In the tube joint, the tapered ring may have an inner
stopper section, which is formed on an inner edge of the outer
tapered face section, the inner stopper section is capable of
contacting the engage pieces so as to limit the inward-bend of
the engage pieces.

In the tube joint, the joint proper may comprises: a
first cylindrical section having a screw section capable of
connecting with an external member; and a second cylindrical
section having the inner tapered face section. The first
cylindrical section may have a sleeve section, which is
axially extended from one end, the sleeve section is provided
on the opposite side of the screw section;wherein the second
cylindrical section is connected with.the first cylindrical

section by covering the sleeve section with the second

This is the replacement sheet
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of the end sections 48 are forned into slopes 52, which face the inner
tapered face section 40. End faces 48a of the end sections 48 are extended
aXially inward fromthe nail sections 46. Further there is forned a
contact face 58 (see Fig. 3), which isecapable of contacting an outer
tapered face section 56 of a tapered fing 54 (described later), in each
end section 48. The collet 34 is fitted in the joint proper 10 by
inserting the inner section 36 thereinto. The collet 34 is

cylindrical section, wherein the tapered ring, which is

capable of moving in the axial direction, is provided between
an end face of the sleeve section and the inner wall of the
second cylindrical section, and wherein the elastic ring is
provided in a lafge diameter section of the first cylindrical
section, which is formed on the open end side.

In the tube joint, the first cylindrical section and the
second cylindrical section may be made of metal materials, and
wherein the first cylindrical section and the second |
cylindrical section are connected by covering the first
cylindrical section with the second cylindrical section.

In the tube joint, the joint proper may be capable of
connecting with an externgl member by covering the external
member .

In the tube joint, the second cylindrical section may be
made by drawing a metal material. |

In the tube joint of thé present invention, the collet
has nail sections capable of biting the outer face of the
tube, the joint proper bends the nail sections to bite the
tube, the elastic ring is capable of sealing the tube and
moving in the axial direction, and the tapered ring has the
outer tapered face section for releasing the tube from the
nail sections. As described above, the functions for attaching
and detaching the tube are properly assigned to some members,
so that the structures of the members can be simpler. With the
Simpler structures, the tube joint can be made easily, and a
metal material, which is formed by drawing, can be used. And,
since the tapered ring has the inner stopper section, the

radially-inward movement of the nail sections can be properly
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held in the joint proper 10 by the elasticity of the engage pieces 38.
Nanmely, the inner section 36 can be inserted into the second cylindrical
séction 14 when the engage sections 38 are bent radially inward by an
openi ng section 60 of the second cylingrical section 14. And the collet 34
is fitted in the joint proper 10 when-the end sections 48 correspond to
the inner tapered face section 40 and the engage sections 38 are noved
radially outward by their own elasticity. Note that, in the present
enbodi ment , linétednwitheut jacomplex structure. By limiting the movement
of the nail sections, the deformation of the tube can be

prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 1 is a sectional view of the tube joint of First
Embodiment;

Fig. 2 is an exploded perspective view of the tube joint
shown in Fig. 1;

Fig. 3 is an explanation view showing the action of the
collet;

Fig. 4 is an sectional view of the tube joint of Second

. Embodiment;

Fig. 5 is an exploded perspective view of the tube joint
shown in Fig. 4; and

Fig. 6 is a sectional view of the conventional tube

joint.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will now
be described in detail with reference to the accompanying
drawings. | |
(First Embodiment)

Fig. 1 is a sectional view of the tube joint of the
First Embodiment, in which the upper side of a center line

shows a state of inserting no tube; the lower side of the
This is the replacement sheet
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36 is equally divided into six engage pieces 38 in the circunferential
direction. And an outer end section of the collet 34 is forned into a
frange 62. The engage pieces 38, the flange 62, etc. of the collet 34
are integrally forned in one body, so tée collet 34 may be integrally nade
of plastics or netal materials. In the Tase of

center line shows a state of inserting a tube. Fig. 2 is an
exploded perspective view of the tube joint shown in Fig. 1.

A joint proper 10 comprises a first cylindrical section
12 and a second cylindrical section 14. A fluid path 16 is
axially formed from one end to the other end of the joint
proper 10.

In Fig. 1, there is formed a screw section (a male screw
section) 18 for éonnecting the joint proper 10 to an external
unit, e.g., a pressurizing unit, on an outer circumferential
face of a left end section of the first cylindrical section
12. And there is formed a sleeve section 20 in a right end
section of the first cylindrical section 12. There is formed a
cifcumferential groove 22 on an outer circumferential face of
the sleeve section 20. Note that, a part between the screw
section 18 and the sleeve section 20 is a hexagonal bolt head
24. Diameter of the fluid path 16 is changed in three parts;
there is formed a first step face 26 and a second step face 28
in the fluid path 16.

In the present embodiment, the first cylindrical section
12 is made of a metal material, which has been machined by
cutting. Brass, which can be eaéily cut, and stainless steel,
which has corrosion.resistance, etc. may be employed as the
metal material. Further, plastics having enough strength may
be used, too. |

There is formed a cover section 30, which is capable of
covering over the sleeve section 20, in the left end section
of the second cylindrical section 14. There is formed a
circumferential projection 32, which is capable of fitting in

the circumferential groove 22 of the first cylindrical section
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plastic material, fiber-reinforced plastics having enough strength and
durability, which are capable of properly biting the tube 42 so as to hold
t Ae tube 42, can be enployed. Further, the nail sections 48 made of a
netal material nmay be nolded in the pl@astic collet 34. As shown in Fig. 2,
the structure of the collet 34 is si er than that of the conventi onal
collet, so that the collet 34 can be easily made of netal materials. Note
that, the first cylindrical section 12 and the second cylindrical section

14 too may : ;&g;teahahhxefméfr&‘inﬂﬁeﬂﬂi%% Fackeblr fRet BEvEP d&lti¥h 30.

Furt her, the
In the present embodiment, the circumferential groove 22 and

the circumferential projection 32 are continuously formed on
the circumferential faces, but they may be partially formed in
the circumferential direction. The first cylindrical section
12 and the second cylindrical section 14 are connected by
press fitting the sleeve section 20 of the first cylindrical
section 12 in the cover section 30 of the second cylindrical
section 14.

There is formed an inner tapered face section 40 on the
inner face of the second cylindrical section 14. Diameter of
the inner tapered section 40 is made greater toward an inner
part (leftward in Fig. 1). When a collet34, which will be
described later, is pulled axially outward (rightward in Fig.
1), the inner tapered face section 40 contacts an inner
section 36 of the collet 34 and reduce diameter 6f the inner
section 36. On the other hand, the inner tapered face section
40 allows the inner section 36 to extend its diameter when the
collet 34 is pushed axially inward (leftward in Fig. 1).

In the preseht embodiment, the second cylindrical section
is made of a metal material, e.g., stainless steel, which has
been machined by drawing. As shown in Fig. 1, inner diameter
of the second cylindrical section 14 is made greater leftward.
With this shape, it can be easily méde by press-drawing, so
that manufacturing cost can be reduced.

The collet 34 has a substantially cylindrical shape
through which a tube 42 can be inserted. The inner section 36
of the collet 34 is inserted in the joint proper 10. The
collet 34, which has fitted in the joint proper 10, is capable
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cylindrical section 12 and the second cylindrical section 14 may be nade

I ntegrally. An elastic ring 64 is made of synthetic rubber, etc. and
firtted in the joint proper 10 so as to seal a space between the inner face
of the joint proper 10 and the outer fagce of the tube 42. Wen fluid
pressure in the joint proper 10 is inc¥eased, the elastic ring 64 is

bi ased and noved axially outward (rightward in Fig. 1). The elastic ring
64 is assenbled in the joint proper 10 when the first cylindrical section

12 and the sgceReity iAdtheahxHELdidRect od.e TheohRAekedect fon B6 prsLsent
enbodi nent, the elastic ring 64 is
divided into a plurality of engage pieces 38 in the
circunferential direction. Each engage piece 38 has a nail
section 46, which is capable of biting the outer face of the
tube 42, on its inner face.

The nail sections 46 hold the tﬁbe 42 in the joint propef
10 by biting the.outer face. As shown in Fig. 2, the nail
sections 46 are formed into arc shapes along the outer face of
the tube 42, and their front chips are made sharp. End
sections 48 of the engage pieces 38 are extended radially
outward with respect to rear sections 50 thereof. Rear faces
of the end sections 48 are formed into slopes 52, which face
the inner tapered face section 40. End faces 48a of the end
sections 48 are extended axially inward from the nail sections
46. Further there is formed a contact face 58 (see Fig. 3),
which is capable of contacting an outer tapered face section
56 of a tapered ring 54 (described later), in each end section
48.

The collet 34 is fitted in the joint proper 10 by
inserting the inner section 36 thereinto. The collet 34 is
held in the joint proper 10 by the elasticity of the engage
pieces 38. Namely, the inner section 36 can be inserted into
the second cylindrical section 14 when the engage sections 38
are bent radially inward by an opening section 60 of the
second cylindrical section 14. And the collet 34 is fitted in
the joint proper'lo'ﬁhen the end sections 48 correspond to the
inner tapefed face section 40 and the engage sections 38 are
moved radially outward by their own elasticity.

Note that, in'the present embodiment, the inner section
This is the replacement sheet
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fitted in a large dianeter section 66 of the first cylindrical section 12.
12 The tapered ring 54 is provided between the collet 34 and the
efastic ring 64. The tapered ring 54 is capable of nmoving in the axial
direction, and the tube 42 is inserted {pere- through. The tapered ring 54
has the outer tapered face —

36 is equally divided intoc six engage pieces 38 in thé
circumferential direction. And an outer ena section of the
collet 34 is formed into a flange 62.

The engage pieces 38, the flange 62, etc. of the collet
34 are integrally formed in one body, so the collet 34 may Be
integrally made of plastics or metal materials. In the case of
plastic material, fiber-reinforcea plastics having enough
strength and durability, which are capable of properly biting
the tube 42 so as to hold the tube 42, can be employed.
Further, the nail sections 48 made of a metal material may be
molded in the plastic collet 34. As shown in Fig. 2, the
structure of the collet 34 is simpler than that of the
conventional collet, so that the collet 34 can be easily made
of metal materials. Note that, the first cylindrical section
12 and the second cylindrical section 14 too may be integrally
made of plastics as well as the collet 34. Furthef, the first
cylindrical section 12 and the second cylindrical section 14
may be made integrally.

An elastic ring 64 is made of synthetic rubber, etc. and
fitted in the joint proper 10 so as to seal a space between
the inner face of the joint proper 10 and the outer face of
the tube 42. When fiuid pressure in the joint proper 10 is
increased, the elastic ring 64 is biased and moved axially
outward (rightward in Fig. 1). The elastic ring 64 is
assembled in the joint proper 10 when the first cylindrical
section 12 and the second cylindrical section 14 are
connected. In the present embodiment, the elastic ring 64 is
fitted in a large diameter section 66 of the first cylindrical

section 12.
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section 56, which faces the inner tapered face section 40 and whose outer
dianeter is made greater toward an inner part (leftward in Fig. 1) with
tapered angle with respect to the center line of Fig. 1 wider than that of
the inner tapered face section 40. Thaz2outer tapered face section 56 is
capabl e of contacting the end sections ™48 of the engage pieces 38 and
bendi ng the engage pieces 38 radially outward when the collet 34 is pushed
axially inward. On the other hand, the outer, tapered face section 56 is

capabl e of pinchiThg tRpessd siegivhsuprevided begugenpthec2obketyii ande

| nner taperggmaelastic ring 64. The tapered ring 54 is capable of moving
in the axial direction, and the tube 42 is inserted there-
through. The tapered ring 54 has the outer tapered face
section 56, which faces the inner tapered face section 40 and
whose outer diameter is made greater toward an inner part
(leftward in Fig. 1) with tapered angle with respect to the
center line of Fig. 1 wider than that of the inner tapered
face section 40. The outef tapered face section 56 is capable
of contacting the end sections 48 of the engage pieces 38 and
bending the engage pieces 38 radially outward when the collet
34 is pushed axially inward. On the other hand, the outer
tapered.facé section 56 is capable of pinching the end
sections 48 of the engage pieces 38 with the inner tapered
face section 40 and bending the engage pieces 38 radially
inward when the collet 34 is moved axially outwara by the
elastic ring 64.

To limit the inward-bend of the engage pieces 38, the
tapered ring 54 has an inner stoppér section 68, which is
formed on an inner edge of the outer tapered face section 56.
The inner stopper section 68 is capable of contacting the
engage pieces 38, which have been been inward with prescribed
bending length. The inner stopper section 68 is axially
extended rightward in Fig. 1. |

Outer diameter of the inner stopper section 68 is
designed to coincide with the minimuﬁ diameter of the engage
sections 38, and it is preferabiy designed considering an
allowable error bf the tube size.

In the present embodiment, the tapered ring 54 is made of
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face section 40 and bending the engage pieces 38 radially inward when the
collet 34 is noved axially outward by the elastic ring 64. To limt
t he i nward-bend of the engage pieces 38, _the tapered ring 54 has an inner
section 68, which is forned onlﬁn i nner edge of the outer tapered

st opper

face section 56.

The i nner stopper section 68 is capable of contacting the

engage pi eces 38, which have been been inward with prescribed bendi ng

1

|enoth. The,l gk o pBpe! Rl 305 Baeh BNCALLI B SR G 71

Cu?er

Inner s sect
can be made easily. Note that, the tapered ring 54 may be made

of plastics having enough strength and durability.

Successively, functions of the tube joint will be
explained.

The tube 42 is inserted into the joint proper 10 from the
collet 34 side. The tube 42 elastically bends the engage
pieces 38 of the collet 34 radially outward. The tube 42 is
inserted into the joint proper 10 until a front end of the
tube 42 reaches the first step face 26 of the first
cylindrical section 12, then the tube 42 is slightly pulled
backward so as to hold the tube 42 in the ﬁoint proper 10.
Namely, upon pulling the tube 42 backward, the collet 34 is
moved axially outward (backward) together with the tube 42,
so that the end sections 48 of the collet 34 are guided by the
inner tapered face section 40 and the engage piecés 38 are
bent radially inward. By bending the the engage pieces 38
inward, the nail sections 46 bite the outer face of the tube
42, so that the tube 42 is held in the tube joint.

With rising fluid pressure in the joint proper 10, the
elastic ring-64 is biased and moved axially outward (rightward
in Fig. 1), so that the elastic ring 64 pushes and moves the
tapered ring 54 in the same direction. By moving the tapered
ring 54 in said direction, the end sections 48 of the engage
pieces 38 are pinched between the outer tapered face section
56 and the inner tapered face section 40. Force working to the
end sections 48 is shown by vector arrows in Fig. 3, so that
the end sections 48 are slid to bend radially inward. Namely,

counter force working to the end sections 48, which have been
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designed to coincide with the m ninum di aneter of the engage sections 38,
and it is preferably designed considering an allowable error of the tube
si ze. In the present enbodinment, the tapered ring 54 is nade of

13 a netal plate, which has been maghi ned by press-drawing, it

pinched between the inner tapered face section 40 and the
outer tapered face section 56, is shown by counter force F1
working to the outer tapered face section 56 and counter force

' F2 working to the inner tapered face section 40. The force F1
is equal to the force F2. Fdrce F4, which is divided force of
the force F2 and which is parallel to the inner tapered face
section 40, is greafer than force F3, which is divided force
of the force F1 and which is parallei to the outer tapered
face section 56. Force F5, which is divided force of the force
F4 and which ié parallel to the force F3, is obviously greater
than the force F3. Therefore, the engage pieces 38 are moved
axially outward along the inner tapered face section 40 and
simultaneously bent radially inward when the elastic ring 64
is moved axially outward, so that the nail sections 46 of the
engage pieces 38 bite the outer face of the tube 42 to hold
the tube 42 in the joint proper 10. The above deécribed
function is caused by: working the force F1 and F2 in the
axial direction; and designing that the diameter of the outer
tapered face section 56 is made greater toward the inner part
with the tapered angle wider than that of the inner tapered
face section 40;

The ena sections 48 of the engage pieces 38, which are
bent inward, contact the inner stopper section 68, which is
extended axially outward (rightward in Fig. 1) from the inner
edge of the outer tapered face section 56, so that the
inward-bend of the engage pieces 38 is limited.

By limiting the inward-bend of the engage pieces 38, the
deformation of the tube 42 can be limited in prescribed

amount, so that leaking the fluid and increasing the fluid
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can be made easily. Note that, the tapered ring 54 may be made of plastics
havi ng enough strength and durability. Successi vely, functions of the
t-ube joint will be explained. The tube 42 is inserted into the joint
proper 10 fromthe «collet 34 side. ThéEiube 42 el astically bends the
engage pieces 38 of the collet 34 radially outward. The tube 42 is
inserted into the joint proper 10 until a front end of the tube 42 reaches

the first step face 26 of  the fi ' ' '
42 is sli gmqs&sﬂ:@qc@d inothe Eublerii caC lblendprr!e(‘:laélntseg(.:t !E‘S?tl]igr,tl?fn the tube

limiting the inward-bend of Lhe engage pieces 38, too much
diameter reduction of the engage pieces 38 and too much biting
the tube 42 by the nail sections 46 can be prevented, so that
detaching the tube 42 and the collet 34 from the joint proper
10 can be prevented.
To release the tube 42 from the joint proper 10, the
collet 34 is pushed into the joint proper 10. By pushing the
collet 34, the contact faces 58 of the end sections 48 of the
engage pieces 38 contact the outer tapered face section 56 of
the tapered ring 54, so that the engage pieces 38 are bent
.radially outward. By bending the engage pieces 38 outward,: the
nail sections 46 release the outer face of the tube 42, so
that the tube 42 can be solely pﬁlled out from the joint
proper 10. _ .
(Second Embodiment)

Second Embodiment will be explained with reference to
Figs. 4 and 5. Note that, the members explained in the First
Embodiment are assigned the same numerals and the explanation
will be omitted.

In the Second Embodiment, an engage section 72 in a
second cylindricai section 70 and a shape of the tapered ring
74 are different from the First Embodiment.

The engage section 72 is formed like a step on an inner
wall of the second cylindrical section 70 of the joint proper
10. when an outer edge 76 of a tapered ring 54 contacts the
engage section 72, the movement of the tapered ring 54 in the
direction of pulling the tube 42 (rightward in Fig. 4) can be
limited. With this structure, even if the tapered ring 74 is
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backward so as to hold the tube 42 in the joint proper 10. Nanely, upon
pul ling the tube 42 backward, the collet 34 is noved axially outward
(Backward) together with the tube 42, so that the end sections 48 of the
collet 34 are guided by the inner tapeaed face section 40 and the engage
pi eces 38 are bent radially inward. By™@ending the the engage pieces 38

i nwar d,

the nail sections 46 bite the outer face of the tube 42, so that

the tube 42 is held in the tube joint. Wth rising fluid pressure in
the joint ppushedlby the movement of the elastic ring 64 and the collet

34 is pushed by the tapered ring 74, the movement of the
collet 34 is.limited. By limiting the movement of the collet
34, too much inward-bend of the engage pieces 38 can be
prevenfed. |

In the present embodiment, the tapered ring 74 is made of
a metal material, which is machined by drawing. The outer edge
76 of the tapered ring 74 is extended in the direction of
pulling the tube 42 (rightward in Fig. 4) as an extended
section. By forming the extended section, deformation of the
tapered ring 74 can be prevented, and the axial movement of
the tapered ring 74 in the direction of pulling the tube 42
can be securely limited.

Note that, there is formed a step Sedtion 78 in a right
end section of the second cylindrical section 70, so that
detaching the collet 34 from the joint proper 10 can be
prevented.

Two embodimenﬁs, each of which.has unique structures for
limiting the inward-bend of the engage pieces, have been
described above. The tube joint maf have the structures of the
both embodiments.

The tube joints of the embodiments have the screw
sections 18 for connecting with external unit, e.g., a
pressurizing unit, but the presént invention may be used for
various.tube joints for tube-to-tube commecting, e.g., an
elbow type, a T-type, a Y-type. Size, shapes, number of the
engage pieces or the nail sections, etc. may be optionally
changed on the basis of usage of the tube joint.

The second cylindrical section 14 or 70, the collet 34,
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elastic ring 64 is biased and noved axially outward (rightward in Fig. 1),
so that the elastic ring 64 pushes and noves the tapered ring 54 in the
same direction. By noving the tapered ring 54°in said direction, the end
sections 48 of the engage pieces 38 ary pi nched between the outer tapered
face section 56 and the inner tapered-face section 40. Force working to
the end sections 48 is shown by vector arrows in Fig. 3, so that the end
sections 48 are slid to bend radially inward. Nanely, counter force

wor ki ng to i teipbred trings 548or Wil ¢ haldhithdbesdrastic ring 64 may be

assembled in one set. In this case, the set can be connected
with an external sleeve like member by press fit, caulking,
etc. as the tube joint of the present-invention.

The invention may be embodied in other specific forms
without departing from the spirit or essential characteristics
thereof . The present embodiments are therefore to be considered
in all respects'as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims rather
than by the foregoing description and all changes which come
within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.
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14 pi nched between the inner tapered face section 40 and the outer
tapered face section 56, is shown by counter force F1 working.to the outer
t-apered face section 56 and counter force F2 working to_the inner tapered

face section 40. The force Fl1 is equal 1go the force F2. i3 Sheetitas Bech Restackds
di vi ded force of — | ’ ” ,' mﬂ' 'm

CLAIMS

1. In a tube joint comprising:

a joint proper (10) into which a tube (42) can be
inserted;

a collet (34) being formed into a cylindrical shape,
a one end section (36) of said collet (34) being inserted
in said joint proper (10) as an inher section and being
capable of moving in the axial direction, the inner
section (36) of said collet (34) being divided into a
plurality of engage pieces (38) in the circumferential
direction, each the engage piece (38) has a nail section
(46) capablé of biting an outer face of said tube (42),
which has been inserted through said collet (34); and

an elastic ring (64) being providgd in said joint
proper (10), said elastic ring (64) being capable of
sealing a space'between an inner face of said joint proper
(10) and the outer face of said tube (42), which has been
inserted in said joint proper (10), said elastic ring (64)
being capable of moving axially outward with rising fluid
pressure in said jqint proper (10),

wherein the improvement comprises:

an inner tapered face section (40) being formed on an
inner wall of said joint proper (10), diameter of said
inner tapered face section (40) being made greater towa;d
an inner part thereof, whereby said inner tapered face
section (40) is capable of contacting the engage pieces
(38) and reducing diameter of the inner section (36) of

said collet (34) when said collet (34) is pulled axially
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t he forfe F2handfmhich Is parallel to the inner tapered face ~section 40,

Is greater than force F3, which is divided force of the f

s parallel to the outer tapered face section 56. Force g@k@ﬁx %&QRMﬂmmy
divided force of the force F4 and whiglg is parallel to th Lﬁﬂ
obviously greater than the force F3. ¥#akerefore, the engag

noved axially outward along the inner tapered face section 40 and

simul taneously bent radially inward when the elastic ring 64 is noved
axi al l'y outwar dySatdatarddre nail sections 46 of the engage pieces 38 bite

the outer face of the tube 42 to hold

a tapered ring (54) through which said tube (42) is
inserted, said tapered ring (54) being provided between
said collet (34) and said elastic ring (64) in said joint
proper (10) and capable of moving in the axial direction,
said tapered ring (54) has an outer tapered face section
(56), which is faced said inner tapered face section (40)
and whose diameter is made greater toward an inner part
with tapered angle wider than that of said inner tapered
face section (40), whereby said tapered ring (54) is
capable of bending the engage pieces (38) radially outward
by contacting front ends (48) of the engage pieces(38)
when said collet (34) is pushed axially inward, and said
tapered ring (54) is capable of bending the same radially
inward by pinching the engage pieces (38) between said
inner tapered face section (40) and the outef.tapered face
section (56) when said collet (34) is pulled axially
outward. .

2. The tube joint according to Claim 1,

further cgmprising an engage section (72) being
formed on the inner wall of said joint proper'(lo), said
engage section (72) being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of the engage pieces (38)

can be limited.
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“the tube 42 in the joint proper 10. The above described “function ts- caused
by: working the force F1 and F2 in the axial direction; ﬂﬂg%ggﬁggﬁmpg

_the diameter of the outer tapered face section 56 is nade
the inner part wth the tapered angl eow der than that of ed
face section 40. The end sections 48 of the engage p
are bent inward, contact the inner stopper section 68, mhlch S extended
axially outward (rightward in Fig. 1) fromthe_inner
3. The tube joint according to Claim 1 or 2,
wherein said tapered ring (54) has an inner stopper
section (68), which is formed on an inner edge of the
outer tapered face section (56), said inner stopper
section (68) is capable of contacting the engage pieces
(38) so as to limit the inward-bend of the engage pieces

(38).

4. The tube joint according to Claim 1, 2 or 3,

further comprising an engage section (72) being
formed on the inner wall of said joint proper (10), said
engage section (72) being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of the engage-pieces (38)

can be limited.

5. The tube joint according to Claim 2, 3 or 4,
wherein said tapered ring (74) is made by drawing a
metal material to form an extended section (76), which is
extended axially outward from an outer circumferential
edge, said extended section (76) is capable of contacting

said engage section (72).

6. The tube joint according to Claim 1, 2, 3, 4 or 5,
wherein said joint proper (10) comprises:
a first cylindrical section (12) having a screw

section (18) capable of connecting with an external

———— This is the replacement skeet
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edge of the outer tapered face section 56, so that the inward-bend of the
engage pieces 38 is |limted. By limting the inward-bend of the.
engage pieces 38, the deformation of the tube 42 can be limted in
prescri bed amount, so that |eaking the2iluid and increasing Wﬁsmﬁ@i

; - Wi

a second cylindrical section (14) having said inner

member; and
tapered face section (40).

7. The tube joint according to Claim 6,

wherein said first cylindrical section (12) has a
sleeve section (20), which is axially extended from one
end, the sleeve section (20) is provided on the opposite
side of the screw section (18),

wherein said second cylindrical section (14) is
connected with said first cylindrical section (12) by
covering the sleeve section (20) with said second
cylindrical section (14).

wherein said taéered ring (54), which is capable of
moving in the axial direction, is provide between aﬁ end
face of the sleeve section (20) and the inner wall of said
second cylindrical section (14), and

" wherein said elastic ring (64) is provided in a large

diameter section of said first cylindriéal section (12),

which is formed on the open end side.

8. The tube joint according to Claim 7,
wherein said first cylindrical section (12) and said
. second cylindrical section (14) are made of metal

materials, and

wherein said first cylindridal section (12) and said
second cylindrical section (14) are connected by covering
said first cylindrical section (12) with said second
cylindrical section (14).

i
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engage pi eces 38 and too nuch biting the tube 42 by the nai

can be prevented, so that detaching thg tube 42 and the coI
10 can be prevent ed. —~T0 rel ease the tube 42 fron1the

joint proper 10, the <collet 34 is pushed into the joint proper 10. By
pushing the collet 34, the contact faces 58 of the end sections 48 of the
engage pi eced. 38 coriiasttublee joihtr aceped g fta e af @veseding Claims,

wherein said joint proper (10) is capable of

resistance in the tube 42 can be prevented. Further, n the N
| nwar d- bend of the engage pieces 38, too nuch di arreter re m‘m laced

j oi nt proper

connecting with an external member by covering the

external member.

10. The tube joint according to Claim 8 or 9,

wherein said second cylindrical section (14) is made

by drawing a metal material.

A v e
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the tapered ring 54, so that the engage pieces 38 are bent radially
outward. By bending the engage pieces 38 outward, the nail sections 46
fel ease the outer face of the tube 42, so that the tube 42 can be solely
pulled out fromthe joint proper 10. (Second Enbodi nent) Second
Enbodi ment will be explained with referedce to Figs. 4 and 5. Note that,
the menmbers explained in the First Enbodinent are assigned the sane
nunerals and the explanation will be omtted. In the Second

Enbodi nent, an engage section 72 in a second cylindrical section 70 and a
shape of the tapered ring

FIG A )
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74 are different fromthe First Enbodi nment. The engage section 72 is

formed Iike a step on an inner wall of the second cylindrical section 70 of
the joint proper 10. When an outer edge 76 of a tapered ring 54 contacts

t he engage section 72, the novenent of 2the tapered ring 54 in the

direction of pulling the tube 42 (rightward in Fig. 4) can be limted. Wth
this structure, even if the tdpered ring 74 is '

16
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pushed by the novenent of the elastic ring 64 and the collet 34 is pushed
by the tapered ring 74, the novenent of the <collet 34 is |imted. By
timting the novenent of the collet 34, too much inward-bend of the engage
pi eces 38 can be prevented. In ;Ef present enbodi nent, the tapered
ring 74 is made of a nmetal material, ich is machined by drawi ng. The
outer edge 76 of the tapered ring 74 is extended in the direction of
pulling the tube 42 (rightward in Fig. 4) as an extended

FIG.3

56

48a

Th%istherephc&men!shma

Date: 72 6 APR 1056



“section. By formng the extended section, deformation of the tapered ring
74 can be prevented, and the axial novenent of- the tapered ring 74 in the
~direction of pulling the tube 42 can be securely |inmted. Not e t hat,
there is fornmed a step section 78 in a right end section of the second
cylindrical section 70, so that detachifag the collet 34 fromthe joint
proper 10 can be ' prevented. Two enbodi nents, each of which has

uni que structures for

r172 70

42
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limting the inward-bend of the engage pi eces, have been described above.
The tube joint may have the structures of the both enbodi nents. The
“tube joints of the enbodi ments have the screw sections 18 for connecting

with external unit, e.g., a pressurizigng unit, but the present invention

may be used for various tube joints for tube-to-tube connecting, e.g., an
el bow type, a T-type, a Y-type. Size, shapes, nunber of the engage pieces
or the nail sections, etc. nay be optionally changed on the basis of usage
of the tube joint.
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° The second cylindrical section 14 or 70, the collet 34,
17 the tapered ring 54 or 74, and the elastic ring 64 may be assenbled

.in one set. In this case, the set can be connected wth an external sleeve
| i ke menber by press fit, caulking, 6
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etc. as the tube joint of the present invention. The invention may be
enbodi ed in other specific forms w thout departing fromthe spirit or
‘essential characteristics thereof. The present enbodi ments are therefore
to be considered in all respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended clains rather than
by the foregoing description and all changes which conme wthin the neaning
and range of equival ency of the cl AiTHBEa¥@INT; herefore intended to be
enbraced therein.

ABSTRACT

An object of the present invention is to provide a tube
joint, which is capable of properly limiting the degree of
biting a tube (42). In the tube joint of the present
invention, an inner section (36) of a collet (34) is divided
into a plurality of engage pieces (38), each of which has a
nail section (46) capable of biting the tube (42). An inner
tapered face section {(40) is formed on an inner wall of a
joint proper (10). Diameter of the inner tapered face section
(40) is made greater toward an inner part. The inner tapered
face section (40) is capable of reducing diameter of the
engage pieces (38) when the collet (34) is pulled outward. An
elaséic ring (64) is capable of moving outward with rising
fluid'pressure in the joint proper (10). A tapered ring (54)
is capable of bending the engage pieces (38) radiélly
outward when the collet (34) is pushed axially inward and
bending the same radlally inward when the collet (34) is

pulled axially outward.
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comprising:
a joint proper (10) into which a tube (42) can be
inserted;

a collet (34) being formed into a cylindrical shape,
one end section (36) of said collet (34) being inserted in
said joint proper (10) as an inner section and being
capable of moving in the axial direction, the inner section
(36) of said collet (34) being divided into a plurality of
engage pieces (38) in the circumferential direction, each
engage piece (38) having a nail section (46) capable of
biting an outer face of said tube (42), which has been
inserted through said collet (34);

an inner tapered face section (40) being formed on an
inner wall of said joint proper (10), diameter of said
inner tapered face section (40) being made greater toward

an inner part thereof, whereby said inmer tapered face

section (40) contacts the engage pieces (38) and reducing

diameter of the inner section (36) of said collet (34) when

said collet (34) is pulled axially outwardly;

an elastic ring (64) being érovided in said joint
proper (10), said elastic ring (64) being capable of
sealing a space between an inner face of said joint proper
(10) and the outer face of said tube-(42);.whiéh has_géen'
inserted in said joint proper (ld), said elastic ring (64) .

being capable of moving axially éutwérdly with rising fluid

I
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a joint proper (10) into which a tube (42) can be inserted; ela q
(34) being fornmed into a cylindrical shape, one end sectloﬂ@ n ¥ i
collet (34) being inserted in said joint proper (10) as an i

and being capable of noving in the axi-allSdi-ection, the inne

of said collet (34) being divided into a plurality of engage pleces (38) |n
t he circunf erprdsalrdi irecsaid, jebeh mropee Pl@ke 488) having a nail section
(46) capable of biting an outer face of said tube(42), which has been

i nserted through saithpatédtring)(34) thmugl‘nrmhlq:lapmw fubbe 642)ib:m (40)
being formed on an inner wal|l of said joint proper (10), dianmeter of said

i nner t aper edinseretedbeotsaid (Fagened ngingded ‘bf&ﬁhl’ligtbweﬁtﬂ%ﬁ] betweemar t

t hereof, whereby_said inner tapered face sectlon (40Qﬁgonta0ts t he engage
pi eces (38) aRid ctriclely P bheard %alff %Jelesu Y3 saidajeinbl | et

(34) when said &g)elll 169 na's lﬁ’;ﬁ,i Xn',&',i O;{thx e g:ual direction,

said tapered ring (54) having a tapered face section (56),

which faces said inner tapered face section (40) and whose
diameter is made greater toward an inner part with a
tapered angle wider than that of said inner tapered face
section (40), whereby said tapered ring (54) bends the
engage pieces (38) radially outwardly when said collet
{(34) is pushed axially inwardly, and bends the same
radially inwardly when said collet (34) is moved axially

outwardly.

2. The tube joint according to Claim 1,

further comprising an engage section (72) being
formed on the inner wall of said joint proper (10), said
engage section (72) being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of thé'éngage pieces (38)

can be limited.

3. The tube joint according to Claim 1 or 2,
wherein said tapered ring (54) has an inner stopper
section (68), which is formed on an inner edge of the

outer tapered face sectlon (56), said inner stopper
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-19- an elastic ring (64) being provided in said joint proper (10)
said elastic ring (64) being capable of sealing a space bédii %mBﬁm
face of said joint proper (10) and the outer face of said t
has been inserted in said joint proper @DO), said elastic r
capable of noving axially outwardly with rising fluid pressure |n sal
joint proper (10); and

section (68) is capable of contacting the engage pieces

(38) so as to limit the inward-bend of the engage pieces
(38).

4. The tube Jjoint according to Claim 1, 2 or 3,

further comprising an engage section (72) being
formed on the inner wall of said joint proper (10), said
engage section (72) being capable of contacting an outer
edge of said tapered ring (54) so as to limit the movement
of said tapered ring (54), whereby the axial movement of
said collet (34) caused by said elastic ring (64) is
limited, so that the inward-bend of the engage pieces (38)

can be limited.

5. The tube joint according to Claim 2, 3 or 4,
wherein said tapered ring (74) is made by drawing a
metal material to form an extended section (76), which is
extended axially outward from an outer circumferential
edge, said extended section (76) is capable of contacting

said engage section (72).

6. The tube joint according to Claim 1, 2, 3, 4 or 5,
wherein said joint proper (10) comprises:

a first cylindrical section (12) having a screw
section (18) capable of connecting with an external
member; and

a second cylindrical section (14) having said inner

tapered face section (40).

This is the replacement shest

A O 4R PR ates 3 1 JAN 1957



a tapered ring (54) through which said tube (42) is inserted, said tapered
ring (54) being provided between said collet (34) and said &iaW@meﬂﬁeﬂiced
il

(64) in said joint proper (10) and capable of noving in the Elmm”l“j
|

direction, said tapered ring (54) havin@®la + apered face sect !
faces said inner tapered face section (40) and whose dianeter 1's nade

greater topard an Theetulpar joimt haccdpdemigdtanQleimi dgr than that of said
i nner tapered face section ?40), whereby said tapered ring (54) bends the

engage pi eces (38)wherkth | yabdit fibrsit yeyhiend shcall coédtion 34)2) shpsished
axially inwardly, and bends the same radially inwardly when said collet
(34) is novedsheéwe | sectiomr 62§), whichihis eaxiazhly exbendedrfnom(&de has an
i nner stopper section (68), which is formed on an inner edge of the outer
tapered face ertiithe (shyeveasectierr (28 bpberprecided ¢wsthesopppabte of
contacting the, nggge pi eces (38) so as ig limt the inward-bend of the
wherein said second cylindrical section (14) is
comnected with said first cylindrical section (12) by
covering the sleeve section (20) with said second
cylindrical section (14).
wherein said tapered ring (54), which is capable of
moving in the axial direction, is provide between an end
face of the sleeve section (20) and the inner wall of said
second cylindrical section (14), and
wherein said elastic ring (64) is provided in a large
diameter section of said first cylindrical section (12),

which is formed on the open end side.

8. The tube joint according to Claim 7,
wherein said first cylindrical section (12) and said
second cylindrical section (14) are made of metal
materials, and
wherein said first cylindrical section (12) and said
second cylindrical section (14) are connected by covering
said first cylindrical section (12) with said second
cylindrical section (14).
9. The tube joint according to one of preceding Claims,
wherein said joint proper (10) is capable of
connecting with an external member by covering the

external member.
This is the replacement ahyet
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-20 - 2. The tube joint according to claim1, furtmﬁggﬁamﬁgsahn hmd
an engage section (72) being fornmed on the inner wall of sai dJ “l @n

(10), said engage section (72) being capable of contacting an
said tapered ring (54) so as to limt-tR22 Aovenent of said ta
(54), whereby the axial novenent of said collet (34) caused by said elastic

rin 64) is limted, so that the i nward-bend of the, en e pieces (38) can
be Igi En t?é@_ The tube joint according to ColalmeB o:gqjg, P (38)

wherein said second cylindrical section (14) is made

by drawing a metal material.

e
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3. The tube joint according to claim1l1 or 2, wher ei n sai Pﬂ%! i T
(74) is made by drawing a netal material to forman extendedﬁ‘;@?ﬁﬁon 1‘7&& E
which is -extended axially outward froman outer circunferential edge,

sai d extended section (76) is capable of contacting said engage section

(72). - 4. The tube joint according to claiml1,_ 2 or 3 wher-etf
said joint proper (10) conprises: a first cWﬁHﬂdﬁﬂﬁ@ﬂWEé%ﬁggﬁ (1§
havi ng a screw section (18) capabl e of connectim | 'pﬁmmgeébr.{- 49 pag Py
menber; and a second cylindrical section (ﬂé%ﬁﬁi&ﬂ ng;mgﬁﬁnuﬁﬂéﬁ%@d ----
tapered face section (40). 5. The tube joi n{ @qGeeHig :t;mgedai.-rﬁ)z&aged -----
‘wherein said first cylindrical section (12) hasiasshim@wer :peged...to paged .....
-18- )
~&-~F
DATE OF RECEIPT /225077
CLAIMS ' '
1. A tube joint,
comprising:
a joint proper (10} into which a tube (42) can be
inserted;

a collet (34) being formed into a cylindrical shape,
one end section(36) of said collet (34) being inserted in Said
joint proper (10) as an inner section and being capable of
moving in the axial direction, the inner section (36) of said
collet (34) being divided into a plurality of engage pieces
(38) in the circumferential direction, each engage piece (38)
having a nail section (46) capable of biting an outer face of
said tube(42), which has been inserted through said collet
(34);

an inner tapered face section (40) being formed on an
inner wall of said joint proper (10), diameter of said inner
" tapered face section (40) being_madelgreater toward an inner
part thereof, whereby said inner tapered face section (40)
contacts the engage pieces (38) and reducing diameter of the
inner section (36) of said collet (34) whsn said collet (34)

is pulled axially outwardly;

This is the reptacement sheet.
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-21 - section (20), which is axially extended from one LﬁUENE@ﬁéSHgET
section (20) is provided an the opposite side of the s w section (18),
wherei n said second cylindrical section (14) is connected with said first
cylindrical section (12) by covering the sleeve section (20) with said
second eylindrical section (14), wherein said tapered ring (54),
which is capable of moving in the axial ~-di%ection, is provided between an
end face of the sleeve section (20) and the inner wall of said second
an elastic ring (64) being provided in said joint proper
(10}, said elastic ring (64) being capable of sealing a space
between an inner face of said joint proper (10) and the outer
face of said tube (42), which has been inserted in said joint
proper (10), said elastic ring (64) being capable of moving
axially outwardly with rising fluid pressure in said joint
proper (10): and

a tapered ring (54) through which said tube (42) is
inserted, said tapered ring (54) being provided betwéen said
collet (34) and said elastic ring (64) in said joint proper
(10) and capable of moving in the axial direction, said
tapered ring (54) having a tapered face section (56), which
faces said inner tapered face section (40) and whose diameter
is made greater toward an inner part with a tapered angle
wider than that of said inner tapered face section (40),
whereby said tapered ring (54) bends the engage pieces (38)
radially outwardly when said collet (34) is pushed axially
inwardly, and bends the same radially inwardly when said
collet (34) is moved axially outwardly.

wherein said tapered ring (54) has an inner stopper
section (68), which is formed on an inner edge of the outer
tapered face section (56), said inner stopper section (68) is
capable of contacting the engage pieces (38) so as to limit
the inward-bend of the engage pieces (38).

" This is the replacement sheet
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cylindrical section (14), and wherein said elastic ring (64) is
provided in a |large dianeter section of said first(nMREmeﬁEMBﬁbéHEET
*(12), which is formed on the open end side. 6. The tube joint according
to claimb5, - wherein said first cylindrical section (12) and said
second cylindrical section (14) are nade of nmetal materials, and
wherein said first cylindrical section £20)-and said second cylindrica
section (14) are connected by covering said first cylindrical section (12)
with said second cylindrical section (14). 7. The tube joint according
to one of preceding clains, wherein said joint proper (10) is capable
of connecti2g wi Theahubet dodnt accending duwveriaifthe external menber
further comprising an engage section (72) being formed
on the inner wall of said joint proper (10), said engage
section (72) being capable of contacting an outer edge of_said
tapered ring (54) so as to limit the movement of said tapered
ring (54), whereby the axial movement of said collet (34)
caused by said elastic ring (64) is limited, so that the

inward-bend of the engage pieces (38) can be limited.

3. The tube joint according to claim 1 or 2,

wherein said tapered ring‘(74) is made by drawing a
metal material to form an extended section (76), which is

 extended axially outward from an outer circumferential edge,
said extended section (76) is capable of contacting said

engage section (?2).

4. The tube joint according to claim 1, 2 or 3,

wherein said joint proper (10) comprises:

a first cylindrical section (12) having a screw section
(18) capable of comnecting with an external member; and

a second cylindrical section (14) having said inner

tapered face section (40).
5. The tube joint according to claim 4,

wherein said first cylindrical section (12) has a sleeve

- Trws 18 the repiacement sheet
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8. The tube joint according to claim6 or 7, TWEHEEKH said
t Ewﬁﬂewial.

second cylindrical section (14) is nmade by draw ng any

-21 -

section (20), which is axially extended from one end, the

‘sleeve section (20) is provided on the opposite side of the

screw section (18),

wherein said second cylindrical section (14) is
connected with said first cylindrical section (12) by covering
the sleeve section (20) with said second cylindrical section
(14),

wherein said tapered ring (54), which is capable of
woving in the axial direction, is provided between an end face
of the sleeve section (20) and the inner wall of said second
cylindrical section (14), and

wherein said elastic ring (64) is provided in a large

diameter section of said first cylindrical section (12), which

~ is formed on the open end side.

6. The tube joint according to claim 5,
wherein said first cylindrical section (12) and said
second cylindrical section (14) are made of metal materials,
and ‘
wherein said first cylindrical section (12) and said
second cylindrical section (14) are connected by covering said
first cylindrical section (12) with said second cylindrical

section (14).

7. The tube joint according to one of preceding claims,
wherein said joint proper (10) is capable of connecting

with an external member by covering the external member.

R R A A
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‘ 3; The tube joint according to claim 6 or 7,
wherein said second cylindrical section (14) is made by

drawing a metal material.
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