»TUBE CONNECTI ON STRUCTURE TECHNI CAL FI ELD The present invention relates
to a tube connection structure which is used for dissipating static
electricity generated fromfriction against a fluid or powder passing

t hrough the inside thereof or an external and an object, in
such as a hose or a tube, for exanple. BACKGROUND [ 0002] M\“‘ﬁ\m“\mmm“\ed
art, as the type of the aforenentioned tube connection struc \ ere is
a structure in which a hose with a conductive wre exp0§g(Lon4h§§9éi3f%ace-‘

of the hose is fitted into aT%%%(?ﬁgpg‘f"f&ll S@%B‘E‘T Ecoi | -shaped netallic

ground menber is fitted into a connection portiron between the netal pipe
and the hbBeHMNGAL §HphIhd menber is brought into contact with the metal pipe
and the cpgeyctive wire on the surface of the hose, and whereby the
conductive $Bre of the hose is electricallﬁ%connect d.to the metal pipe

t hrough t he @7 BIFRT MREGBE™ Teptes R ASHRS COPRRSUIRRDEE LW Achs 478 ifded state
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through the inside thereof or an external and an object, in a tube body such as a hose or
a tube, for example.

BACKGROUND

[0002]

In the related art, as the type of the aforementioned tube connection structure, there
is a structure in which a hose with a conductive wire exposed on the surface of the hose
is fitted into a grounded metal pipe, a coil-shaped metallic ground member is fitted into
a connection portion between the metal pipe and the hose, the ground member is
brought into contact with the metal pipe and the conductive wire on the surface of the
hose, and whereby the conductive wire of the hose is electrically connected to the metal
pipe through the ground member. Therefore, the hose enters a grounded state (refer to,
for example, Japanese Patent Publication 2002-5372).
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SUMMARY OF THE INVENTION T
TECHNICAL PROBLEM
[0004]

However, in such a tube connection structure of the related art, pulling-out of the

hose with respect to the metal pipe is restricted by a clamping force of the ground
member. However, the restricting force is weak, and thus if an external force acts on
the hose in a direction to be extracted from the metal pipe in a hose connection state or
the pressure (internal pressure) of a fluid or the like passing through the inside of the
hose rises, there is a concern that the hose may pulled out from the métal pipe.
Therefore, there is a problem in that a fluid or the like leaks or a connection state
cannot be maintained over a long period of time.  Therefore, it is conceivable that a
clamping band is mounted on a connection portion between the metal pipe and the hose
from the outside and pulling-out of the hose fitted into the metal pipe is prevented by
clamping using the clamping band. However, since clamping work of the hose by the

ground member and clamping work of the hose using the clamping band are performed
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matters being caught, then the conductive wire gets cut easily, and some of cut and
separated conductive wires fall on the conductive wire or float in air.  Therefore, since
there is also a rare possibility that some of the separated conductive wires may be
mixed in with other things such as a product being manufactured, in the industry such
as a food. factory or a pharmaceuticai factory, in particular, where the handling with
mixing of foreign matters into a product is difficult, a hose in which a conductive wire is
exposed on the outer circumference surface of a hose main body cannot be used and
static electricity prevention measures are troublesome.

[0005]

The present invention has a task to handle with such a problem and has an object to
perform ground connection of a tube body while reliably connecting the tube body by a
tube joint, or the like.

SOLUTION TO PROBLEM
[0006]

In order to achieve such an object, according to an aspect of the present invention,
there is provided a tube connection structure including: a tube body with a conductive
part provided on an outer surface in an axial direction; a tube joint to which one end
portion of the tube body is detachably connected; and a ground member which makes
the conductive part and the tube joint electrically communicate with each other, in
which the tube joint has a nipple which is provided so as to oppose an inner surface of
the tube body, a clamp member which is provided to compress an inserting space of the
tube body put therebetween in a radial direction with respect to an outer circumference
surface of the nipple, and a connecting part which is made of a conductive material and
mounted so as to electrically communicate with other equipment, and the ground
member is disposed over the conductive part and the connecting part so as to
electrically communicate with each of the conductive part and the connecting part.
ADVANTAGEOUS EFFECT
[0007]

According to the present invention having the above-described features, since the



*sepdrately, depending on a worker, there is a risk of forgetting any one of
the work to clanp the hose by the ground nenber and the work to clanp the
hose using the clanping band, and thus there is a problem of poor safety.
Further, in the hose, a conductive wire is wound on the surface of a hose
mai n body and a reinforcing nenber nmade of hard resin is spirally wound
out si de the conductive wire. However, since the conductive wire is disposed
to be exposed on the outer circunference surface of the hose main body, if
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embodiment of the present invention and shows a state after connection of the tube

body with the tube joint.

Figs. 5A and 5B are explanatory diagrams showing the overall configuration of a
tube connection structure according to another embodiment of the present invention,
wherein Fig. 5A is a longitudinal cross-sectional front view showing a state after
connection of the tube body with the tube joint, and Fig. 5B is a perspective view of a
ground member (a clip).

DETAILED DESCRIPTION OF EMBODIMENTS
[0009]

Hereinafter, an embodiment of the present invention will be described in detail
based on the drawings. A tube connection structure A according to the embodiment of
the present invention includes, as main constituent elements, a tube body 10 with a
conductive part 11 provided on an outer surface 10a in an axial direction, a tube joint 20
to which one end portion of the tube body 10 is detachably connected, and a ground
member 30 which makes the conductive part 11 and the tube joint 20 electrically



sground menber is disposed over the connecting part of the tube joint nade
of a conductive material and the conductive part of the tube body so as to
el ectrically comrunicate with each of the connecting part and the
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connecting the tube, F ody usin Ehe t % BRI EF DESCRI PTI ON OF THE
DRAW NGS {ig)icate Wit o T@“gPlg%Q W& Btory diagrams showing the

overal | cwatelguration of a tube connection structure according to an

embodi ment ‘ﬁle flﬁ')? bQ({yeﬁ)EiQtfoxl &Xﬁﬁfe' Qﬂmsemﬁfb@oﬁ" tl'x:é 19ke, Jvﬁ&ch% ﬁolh&ﬂ%uﬁé‘dl nal
cross-secti ona ront view show ng a state before connection of a tube

body, andsaf ynthele resingsuch ﬁ"ngP&ldth?é’lde dProREe el 1 DI mAPHHSUE 8w showi ng a
st at e aft g@licone et orohafrublites, aubd @ iHpdferuhlé thaa thetdngerjsorfate. 10kiagd a2 1S an

expl oded %rxs ﬁ&:é tﬁh X\ébe ﬂat Fi As a%?{ac?‘c%galﬁﬁlglo%@tt%e%og% ?@E@Qsésaofpart ially

cut - anay ron Vi ew the ove configuration a tube connection
st r uct ur ecxERisEhoN {n@l&‘hé{\ﬁé@ arfpial rﬁﬁ’rﬁ‘{rc‘@fh"?%’é usgdain sthich 3 FeEYITIBR and
shows a siataoahbh@® of GarNGatHe00 r&in SR ab hllﬂfbnﬂﬂdtielw&la ikl gfilaleat, f@i Nt .

Fig. 4is an xplan or Ion i tudinal cross-s ctlona front
Vi ew) sho%‘ar‘fﬁ’ ¢ I%mS%‘ifs s¥’lrdfcl,yagfrlleg]ugi‘ 9°BA o?ter 5altyu’b con Hre“f:rﬁ AL lrh ucture
accor di ngategramspithey seawittodisnanant, of onakee. pr Eurther, dlthppgh itonnatsbovghiows a st ate

after conprClhwiegOhs dddene Upﬁnﬂlé)qyls\élls'b Rodsiife ﬁol-ﬂ@@a]laﬁiuﬁﬁted hosefth @faidddA and 5B
are expl apat or g of, .a tube

grang. show eral | at i Q
connect i oA} H“J&}tli}‘r plé‘g%’@f 6‘|O°ﬁ§ sg‘t?ﬁeaﬁéf Bﬁ‘r‘?E‘F reéﬁb‘afaﬁ%%#f{’%ﬂngt H'éeaB) Bsent
I nvent i onspivdilgrariad bétgeerbdh ¢18erdayepngd hodimalayer okish sedgtdreprakntfaront vi ew
ShO\M ng aoﬂqﬂg % s%ir‘é?fenﬁ%éﬁeigsé QinFO(?lient}Rge)tlI'ljQﬁlCQQQlely%ﬁa?e& na?nf&l&h%l J Oi nt ’ and

Fig. BB is perspectl ve view of a ground nenber (a c LED
DESCRI PTI oytena! pogers spaistic resin or meta and having a rectangular cross- sectlonal

shape or the like and a linear reinforcing material having a circular cross-sectional
shape or the like are spirally wound and integrated as intermediate layers, a hose
having a single-layer structure, or the like.

[o011]

It is preferable that the conductive part 11 be made of a material having excellent
electric conductivity, such as conductive carbon or metal, for example, and disposed so
as to be integrated with the tube body 10 by b'eing fixed in the axial direction of the tube
body 10 along the outer surface 10a of the tube body 10.  As a specific example of the
conductive part 11, in the examples shown in Figs. 1A to 5B, a band shape body 12 in
which a conductive material such as conductive carbon is mixed in synthetic resin such
as polyurethane or vinyl chloride, for example, is integrally fixed to the outer surface
10a of the tube body 10 over the entire length in the axial direction of the tube body 10
by a common fixing method such as welding or adhesion. ~ Further, as another
example, it is also possible to mold the band shape body 12 made of synthetic resin with
a conductive material such as conductive carbon mixed therein along the outer surface
10a of the tube body 10 by co-extrusion.

[0012]

The tube joint 20, a portion or the entirety of a constituent member of which is
formed of a conductive material, has a nipple 21 which is provided so as to oppose the
inner surface 10b of the tube body 10, a clamp member 22 which is provided so as to

perform compression with respect to the outer circumference surface of the nipple 21



[ 0009] Herei nafter, an enbodi nent of the present invention wll be
described in detail based on the drawi ngs. A tube connection structure A
according to the enbodi nent of the present invention includes, as main
constituent elenents, a tube body 10 with a conductive part 11 provided on
an outer surface 10a in an axial direction, a tube joint 20 to which one
end portion of the tube body 10 is detachably connected, and a ground
menber 30 which makes the conductive part 11 and the tube joint 20
electrlcall communi cate with ea h of her, owmn in Fig 1A to 5B.
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body 10 bgm ]?er%ﬁan t %,!In(l)nrzar dlamoe%ezr]of the tube body 10 by performing press work or other
molding processing on a plate material made of a deformable conductive material such
as stainless steel, for example. In addition, it is preferable that a concave-convex
portion for pulling-out prevention 21a which is opposed to an inner surface 10b in one
end portion of the tube body 10 be formed on the outer circumference surface of the
nipple 21. In the examples shown in Figs. 1A to 5B, it is preferable to form an
annular concave portion at an intermediate position in the axial direction of the outer
circumference surface of the nipple 21, as the concave-convex portion for pulling-out
prevention 21a.  Further, although it is not shown in the drawings as another
example, it is also possible to form the concave-convex portion for pulling-out prevention
21a into the form of a bamboo shoot in which an annular concave portion and an

annular convex portion are alternately continuous, at an intermediate position in the



s The'tube joint 20, a portion or the entirety of a constituent menber of
which is forned of a conductive material, has a nipple 21 which is provided
so as to oppose the inner surface 10b of the tube body 10, a clanp nenber
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In the examples shown in Figs. 1A to 5B, an external thread is engraved as the

connecting part 23 and is made so as to be screwed into an internal thread (not shown)
engraved in the inner circumference surface of the tube connection port.  Further,
although it is not shown in the drawings as another example, in a case where an
external thread is engraved in the outer circumference surface of the tube connection
port, an internal thread corresponding thereto is engraved, or a change into a structure

different from the threaded cylinder, or the like is possible.



*The'clanp nmenber 22 is fornmed into a substantially cylindrical shape having
an i nner dianeter larger than the outer dianeter of the tube body 10 by
using a conductive material such as netal, for exanple, or a non-conductive
material such as a hard synthetic resin and is supported so as to be able
to reciprocate in the axial direction of the nipple 21 with respect to the
ni ppl e 21 side through slide nmeans 22a. The cl anp nenber 22 has the

di aneter contraction neans 22b on the surface which is opposed to the outer
circunferﬁnce surface of the nipple 21, and the dianeter contraction neans
22b perf oS pressing in the radial direction toward the inserting space
20s for t heTheudﬂeevbad;e fdkin dayintoLi dhdbtaniaBghhdridal dHage h.x{nag aoutect i on with
respect t h ntraction
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n
tube body® iepegeméahﬁ%geéé%fp?%w RRT 2 AP RHESE i FRETH P S Her cof by ¢ he

t aper ed sumtmctéonsieformntjorathetdot adiiane tiecuncfereheeasirfacn24md e X2k 24il8d t hus one
end porti i £ Phd DB kiRP Gt 2loaNd the

cl anp ngl%ugxh 15!8%0&99:% 9pé%ﬁhe Eﬂéﬁﬁgg{hﬁ%ggﬁgﬁ %0%3 Is a nelnbgr tvvh?ch is
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23 1s connegledito i ﬁ&aﬁttﬂg C1eSAURIE DL p WS S0, g&k YorkBE2600RERLI NY part 23
or a portion or thé ube ] ol nt 3 groun e
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body 10. P th(}eformag% BOTHBR AP i nFerdheyi glthopglpitds ’é‘i—f‘\?é‘“’?ﬂmﬁgg dawings 28t j ¢
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expansi on aalraﬂdl%hoﬁ 6 the 616618 23 1Ith BrmiaNBd ckfaadiap ies nehi-Bidk ekiapefsudhee t ube
body 10 at th ﬁlﬂE of diameter contraction. As a specific exanple of the
el astic déFBfﬁﬁ’P%n portion 24b, a configuration is made such that dianeter
expansi on or dianeter contraction is snoothly perforned by elastic
deformati on to expand and contract insthe radial direction by formng a
cutout portion such as a slot, a slit, or a dent at a portion in the axial
direction of the sleeve 24, and a configuration is nmade such that the
entirety of the sleeve 24 is defornmed so as to be contracted in dianeter by
the tapered surface serving as the diameter contraction neans 22b by the
rel ative approach novenent of the clanp nenber 22 with respect to the
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‘It i's preferable that on the inner circunference surface 24a of the sleeve
24, an elastically deformabl e annul ar seal nenber 24c such as an O-ring,
for exanple, be provided to protrude toward the inserting space 20s for the
tube body 10. The seal nmenber 24c is formed into an annul ar shape by using
a conpressively deformable material such as rubber, for exanple, as shown
in Fig. 2, and an outer peripheral portion thereof is inmmovably disposed in
a fitted manner or the like with respect to a nounting concave portion 24d
which is %or d in the inner circunference surface 24a of the sleeve 24,
wher eby a ner peripheral end of the seal menber 24c is positioned so as
t o protrudelttiop@fedatiihithadut e istrrfcacentbmcosurtaie 2¢adfehddebye 20.anl n addi ti on
e 2 Pr ehSL AR Padiiatabt: N AP ELa steg]%&nwse (& SU0HBE Tollaldife hPAI MEMDET

24c be forne curved in a substantia arcuate cross-sectional shape
and a con@avlée‘b'fodﬁvtéu‘%fcfpt"?@rf@!{@e‘itwg6P%ﬁ|2ehf°éth§v9§t’q kdydRd déessated portion
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gi ven mh|3ﬁ3¢§h$$6WFaéd bet ween the nipple 21 and the clanp nenber 22 so as
to opposelcamgl conme into contact with the conductive part 11 of the tube
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exanpl e oProvided g e)ewawwetﬁo@rlsﬂtsent %en&qurﬁf @it*(k&é%t?%eﬁa pomtRep§RtGiadehe | i ke
can be gi yeiconlthdERe lnS;tdifa@W}d@ﬁs§ﬁbvﬁEde@awpl@$ﬁnﬁﬂhd tmrﬁedy mmhenIbact W th

the cl anp, ongc% an 2t%e cc{n u%tav% COhH%?eckncall ca:brngmt}lca(%es wit eot g u?)%geé t O t [ 00201

Therefore Hecot e connectron structure he
embodi menthreggh the gméwbﬁh%ﬁﬁ thp congeeteng Hah@@ydhﬁpdsm’émﬁémw i s di sposed

over the gRAMECEI REr RRcbndB3ti®f pdrhi€l ﬁﬂéﬁﬁed & tht 02Rr BRERe 0ba & tRONMYCE i Ve
mat eri al End t he conductive

I ube 10.s0 as to
el ect ri caP?y 10GRMIPE CREEHRE P t&é(?‘rltt%SFukteH‘e‘mi:%%sf‘?eaé ?‘? %édﬁ%ﬁl]ty CHIMERGAeHe
conduct i veithanth dlhe @wductivk psttdfl iaod Heeohmdctng yart 83.gebres edsedvhfreoas 4 ri cti on
agai nst aaﬁelcﬂfchﬁﬁplpgmg ErRAT HeRfbet 56, %tggtotltheméxﬁear% i0f cctnaectwe be body 10 or

an extern and an objecf, the static_electricity ng rontthe conducti ve
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Further, in a case where, as the conductive part 11, the band shape body 12
made of a conductive material is fixeg to and integrated with the outer
surface 10a of the tube body 10 in the axial direction of the tube body 10,
t he band shape body 12 nmade of a conductive material is not easily cut
unlike a wire, and thus even if a worker or the |like touches the band shape
body 12, there is no concern that a portion thereof may be damaged and
separated. Therefore, it is possible to reliably prevent the conductive
part 11 from be separated. As a result |n conparlson mnth the related art

o o o .



EMBCDI MENT 1 [0022] Enbodi nent 1 shows a case where the ground nmenmber 30 is
the sl eeve 24 nade of a conductive material, which is provided as a
portion of the constituent nenber of the tube joint 20, the inner
circunference surface 24a of the sleeve 24 is disposed to oppose the outer
surface 10a of the tube body 10, and thus at the time of the connection of
the tube body 10 with the tube joint 20 by an operation of the clanp nenber
22, the inner circunference surface 24a of the sleeve 24 is brought into

contact with fhe conduc 1 of the tybe body. .1 the sl eeve 24
is di spos%(ﬂaﬂtip %Edteffr\gf*% tﬁ‘?ﬁ%%ﬁﬂﬁﬁﬁﬂ"@ﬁtﬁ‘%?ﬁr ¥’r‘?ég) %?fn&?{’?oﬁ& part 23,
as shown ami d5mg8nto]:¢hta(ftBl,1tlﬂﬂle|clﬁmplnmendlidﬂz pahtheicpnducgesmrofl Eplpoiberent 1, as
a materiaj 40foformng the clanp nenber 22, it is not limted to a

conductive material such as netal and it is possible to formthe clanp
menber 22[0%0 usi ng a non-conductive material such as hard synthetic resin.
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struct ur eslectfle;@zaqnerate&rfﬁ@n fréftion aganTt 2pbg o wider w%ﬁlé@ hpyap theinsis into a

t ubul ar sslaa@nrba\bbaygmorlaareg@&nﬂlaam Bljedt aws td@hdtichRip@ert]l anhthushe

connectin Fart 2§ tweenft r}%w%lc(flkthg'stdﬁc ncttlt:ll e‘égx%es'arhslerﬂlél' on direction N
in the ni g‘i% it ?‘lxc? T8 °tohinectt Bt Rt RS B RGE SVE mater i al
such as nedrdie préntedxanpl e, or is for med separately fromany one or both of
t he ni ppl go2d) and the connecting part 23 and is int egr ally nounted on the

Gl B0t ri cal | bR at EPGL R hECBRRBEET g AP o ert bggp Badd of

a conductive material is fixed to and integrated with the outer surface 10a of the tube

%Ctlc?n ag%ms alﬂm

body 10 in the axial direction of the tube body 10, the band shape body 12 made of a
conductive material is not easily cut unlike a wire, and thus even if a worker or the like
touches the band shape body .12, there is no concern that a portion thereof may be
damaged and separated. = Therefore, it is possible to reliably prevent the conductive
part 11 from be separated.  As a result, in comparison with the related art in which a
conductive wire is disposed to be exposed on the outer circumference surface of a hose
main body, there is no concern that some of cut and separated conductive wires may be
mixed in a product such as foodstuff or medicine, and thus a use is possible particularly
even in the industry such as food industry or pharmaceutical industry, in which
handling with the mixing of foreign matter into a product is difficult, and sufficient
static electricity prevention measures is attained.  Next, each example of the present
invention will be described based on the drawings.

EMBODIMENT 1
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Embodiment 1 shows a case where the ground member 30 is the sleeve 24 made of a



‘In tthe exanple shown in Figs. 1A 1B, and 2, a tool engagenent portion 25a
with NAthich a tool (not shown) such as a spanner or a wench, for exanple,
i s engaged, the abutnent portion 25b which is opposed to the |eading end
surface 10d of the tube body 10, and a male thread portion 25c configuring
a portion of the slide nmeans 22a of the «clanp nenber 22 are integrally
formed at the joint nmain body 25. The clanp nenber 22 is a nut with a
femal e thread portion engraved therein as the sli de rreans 22a, and the
female thre ortion.i crewed into the | e thr [ 5c of the
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tube body 1 heatlir)\ %2 f g the1 out etné rface g@ t he tube body
10 into a° h‘ e %“ ?%@ X3RR P OR G B HSEPITAY Y %ﬁ@nﬁ)‘n “shown)
and bri ngbetd of tre diyand2 sdralpbe bodycth2 partt28 and it iatsgraliytoounkee codhenipglgr f ace 10a
of the tul@?omgxeo&@c@ﬁgomt idﬂ%ebaﬁytb%glgme@@laé £A1RAdailP For¥uiEAS $itA MEans

(not shown) such as a roller and at the sanme tine, pressing the band shape
body 12 wiB4CoBPRSHBHPIALE pressure. [0028]
[0025] '

In the example shown in Figs. 1A, 1B, and 2, a tool engagement portion 25a with
which a tool (not shown) such as a spanner or a wrench, for example, is engaged, the
abutment portion 25b which is opposed to the leading end surface 10d of the tube body

10, and a male thread portion 25c¢ configuring a portion of the slide means 22a of the

10



*According to the tube connection structure A related to Enbodi nent 1 of the
present invention, the sleeve 24 serving as the ground nenber 30 is
defornmed so as to be contracted in dianeter due to the novenent of the
clanp nenber 22 with respect to the nipple 21 and thus the inner
circunference surface 24a thereof is brought into contact with the
conductive part 11 of the tube body 10, whereby static electricity
generated in the tube body 10 flows to the connecting part 23 through the
conductlve part 11 and the s e e 24 servin ar,Qu menber 30 and is
grounded. 19THR FSPOPR22 37R EFEETALY m%‘ﬁ%tat £y "?:’Hﬁ?’ 4 hZ% ’@b iMe to

si mul t anemesbar 326 f ontnwithe f@maméuedmrwn Qﬂgeavmdlldeer@odyﬂﬂ@(}shﬂ@mteh@ t ube joi nt
20 and t h@laggrQ&"%g' all Pﬁeéd‘ﬁ?ﬁtl&pg¥cr@9ed %o the %é"ﬁﬁ'ead‘ ﬂ&rt@&l@)@%f #en with the

related art In hose by ground nepber and

cl anpi ng iRBY Ayt b‘élyl?és‘éhelﬁ%liy g QaE‘Pé‘FFﬁ'?lﬁ@2%’érfﬂp%ﬁr@d§%ﬁ%\F°alFél ¥ ¥Berformed, in
the pres ef&:lpww@nh LI bxid) dgBetph @B&bofavithasbmtato e ke mep]fe at hpacetagingl gr ound
performan(():eer 10 OQ&ecﬁ)ect edberrezgardl ess of a person's connection work

experi enc® i Aprov in“safety is attained. [0029] In particul ar,
in a caseQﬂh@re the clarrp menber 22 is supported so as to be able to

reci procat eThéh, ilihe@¥draple GhdwaCiniFags. YA LIB, éﬁ‘&@&ﬁ& pieBs §16e BB ibmoeitzﬂ)ly the press
sl eeve 26 |s r Eat abl Erow ded .on ths{;: r C|1rcum‘e %ftht he cl anp
menber 22PT¥H %8’6? t‘|c){5‘8 T RN aﬁeo & THeP g°al 1”ter "€ontraction
means 22boitsr fignméaterea stlﬁe:elomersleever%nf’éheane@ sipgrd 2Cia tbé illukieatsdess sl eeve

26. The pEﬁ%ﬁ)leSls?(ﬁ'ﬁl%d 260 'a%umzhﬁ{aﬁ& @ﬁgld'n@alréﬁgber 10k 8l QRubY dfdnigdd onal
resistance wth the outer surface 10a of the ttltﬁlg @ody 1%%gg?rdl ess of the

rotating BBERHRIRBRGRAEHED & PR ASTERHET d9melgy 0 he tapered
surface sasing Agomsondhi@ive ntut@iad suchousthaat éyinthietiveets ad@bn the infkwer | nner
cireunt er gnce, rShdeaG i &l imli6r AleGFSersd SN, %ﬁvﬁl Sl G &LABh{-AldoY Provi ded

al ong the outer circunference surtace o eeve 24 and deforns the

sl eeve 24mspnsak@biipfopyaed apd ploibe edter pirqimprsberon the teadige Ayl §de int2 i s possi bl e
to snoot hhMed@@ﬁBﬁHo@Rdﬂ@ﬁ’&Eeﬁhse@ﬁéﬁ diatib®N mithd@itér dinoiusferdige t;macslaeeve 24 by
t he rotat erat f t 2. Therefore is an
advant age %0%3? Piver g&i fq%ge ee(Ei tgggrefs Sﬁgesvle g%ésnscgp(frge% RE% 1ot Qt%li ﬁtg operation
of the cl aﬁv;prmrmerth@@bamel@@mdy@ttloeﬁ‘l wokkthefelampemembrr 280th2 l4Blivgan be

easily peEﬁ@fnﬂ@ﬂcucuEMk MENTireetib® Q}?}Q)]ﬂte the kG EARRHbBRLctidn I\aﬁhﬁﬂikwn in Fig.

3, a confi ion in.which e gr.oun ring 27
made of a g‘lﬁ’ﬁ%tf(?tﬂi“:\/lgq‘r%%?'il%ﬂ 0% \Rgf}i?ﬁr?s§ ”%?‘f?\erjl%d%gangﬁé’ Orqm %ulengt he
const i t uemndwamd tHeenseofing s*mecdiﬂséorjtbe titbe 26y Keit foermnd. t hé‘heloahtpg pentiorr 22 nade
of a Cond%é 6f‘€ﬁe ﬁa%gsesﬁée@é z@ﬂﬁatta g ShEEUS s%éln%%gﬁa&fw1ﬁ) RO A A G Ve

mat eri al , portion of ring bent and, di sposed so as to
oppose théz‘b(tftﬂéﬁ’d%’ﬁli’ @a@éeq%?avvbfre?héccww taélb?ym%meahﬂl the t‘tbﬁénSFWPé‘ of the

connect i oalr@d‘tlohmeoﬂtuéo@albpd:)émwrm the thp@red bilrach edrhing 20 thpydianeteper at i on of
the clanp 22 ion of [ into

cont act vmc?rﬁratc & EEHE e azz ?éteeﬁresg Sli&lvré%fe tlw]%{éﬂ)cfiubﬂhggééz Jdé l(rﬂoclﬂg‘]e%ot her
portion oﬂeﬁmngmﬁlﬁﬁe P4 srps27 be eongflagisd sediamgten and ‘tslcéléle’ﬁfi pygfipy of

comuni catge Mbé Bodiy @ i£ Rt i@n RBE $lec?d 21 BAOHBMigde2c] anp menber 22 made of
a conductlv terial and the joint main body 25 is different fromthat in
Enbodi rrent[ hown in Figs. 1A 1B, and 2. O her configurations are the
sane as t hodeadditiGniae therebe¢ baly Acwwpiiahrdiigrred Hoke mbBe ofgydthRtic Tsmtinj s,

Embodi m3mwh?chucﬁgiseﬂd}l%n%lvﬁ?evﬁ)c%éc}{%cgemgoﬁ@an{bgﬂ sepgwetiby g waat.erial, rather
than the sl eeve made of a conductl ve ITB.%EI’I al use nt 1, and

uses the aea%ﬁursear@éfflﬁwaﬁae?&eofafm% Ao AR RE RS § Flbod[Yd&ﬁlﬁl ® The

tubul ar ricoigudiive garf Orgyeddddheretn inubssdatdi@tdion, fys.iaubé baly isvajp abn whi ch a
| eadi ng en ontion .2 [

appr oxi mat’ }gﬁ Qantdﬁggpsea{)r?é}a é%gg%n%gﬁ Orqﬁﬁ‘fﬁﬂt r#n?g u%‘%gﬁ%ﬁeav@hlt?gfé " %t#’ét er of
the tube Mgrwr_i@u@w candyggee @n@np@r ﬁa@wlezrﬁxqﬁ*aféergﬁl ig ffrraed gp HheendiFe which i s
appr oxi mitsﬁiafycetlﬂe wS@ARir@&tidnBere bR bt 8 baxt®h &f thefwid theligbiaois mmla 1132 by
using a conductiv material el asti i.al direction,
such as n@? a}nceforﬁle)étxgaerfaar sur ac ({ftlcn;ea%aar.ﬁséesga ng)oga?% IS s%ucé% ﬁlleso%geupported SO as
to be imovable in the axial dlrectlon of the nipple 21 with respect to the
i nner circunference surface of the clanmp nmenber 22, whereby the inner
circunference surface of the | eading end portion 27a is disposed so as to
oppose and cones into contact with the conductive part 11 of the tube body
10.



*[0032] In the exanple shown in Fig. 3, the |eading end portion 27a of
the tubular ring 27 is forned so as to have an inner dianeter slightly
smal l er than the outer dianmeter of the tube body 10, and a plurality of
slots (slits) linearly extending in the axial direction froma | eading end
edge of the tubular ring 27 is cut out and formed in the circunferenti al
direction, whereby the | eading end portion 27a of the tubular ring 27 can
be snmoothly deformed so as to be expanded and contracted in dianmeter. In

addition, a,guide portio 7¢c which is gradually expandedq,. i he .radi al
di recti ons‘{r@%&}gﬂ of the ‘i“hﬁp?dg'r}% bS%%téqﬁaéldtqﬂeZ“?%%’g OPrE g‘l”r %CSgoﬁ&r&é%ﬁbSn Nis
formed at bddyaoligacdibagd ehwge pp htatong sddaneatfing hycheatibg maans (notgh@¥n) ander eby

accordi ngbﬁ&giﬁ@&leibgﬁc?éﬁakgﬂod}fmtim C&RQ& v@@lq.‘l{e gnge} il i.@i cjf E!?eechBé FHdysSpace
20s, the leadin d surface 10d snpothly passe through vvlthouh EEI ng

en

caught , ah¥alereihghegtsd prd Rirlef po7HoR &Y RIEFOIBEFS PUSPTEY SBheAFaiided i n

di anet er agCaute Bgnd Ome Redstigehd baord shhpd ody t 21béthppyopiidte passdutehus t he i nner
ci rcunf ergﬁgg surface of the leading end portion 27a is reliably brought
into contact with the conductive part 11 of the tube body 10. The base end
portion 27bAefordingtothptybgrcortepigorpsprycturppyelpted t%@fﬂxk@@we{lhﬁofﬁhﬁ@%em

ci r]g:urrf er ?ﬁ@lﬁ:i&l;lﬂ'fe%@e%v@i4 deb@ng hatHp oAl @fender 0 d@f@emwgo@rﬁ t6bé cunf er ence
surface o e _press_s| eeve so as to. be . immovahl e in..the tube.,insertion
di rection® ftra tﬁg ! lémle%ég‘r‘%'ﬁ%g%ﬁo‘beﬁetn% 8%962?13[“5?1’1(? % erezégvﬁ}t éesﬁ?#l?? e 27¢ are
f or med t onipelel$drind ithusethe fnmenicitanderoses-sytfate 29n aherst apleronghd mefo céndadt] ange

portion 246hQhe {RBuGvE@RRtTRBPEE ¥ Yol 0, AvHeRRH sRGic eREkrRfty LoR-RaSH end
portion 27b. Further, alth ugh it.isn ad;1i anot her

. ot. sho in the draw
B A A Nl R TR
possi bl e slaeh 2dsesigpornhé pgubhmehbbssBiend ipgotnded. 2 7hesfort fthereubpan ar ri ng 27

Wi thout t Q&Vaﬂ%&%’é t%léascilﬁlg\ﬁgssﬁ)@e t%%uﬂﬁlﬁn@gusrlmr}%% %h@&)‘;hl&:@i'z)ﬁ .b%e gl?tp, bgtiy t he

tubular rin 1 I nner circunference surface of the clanp nmenber 22,
or bendi nd0 Hride teheriping2® #nd the geAvRE oEhE tHRSPELHH: 2748 ARFUEHS GBPHEBor ti on
27c into &ithubstantd althywhicheRmpaigossk SELhisobab gsdimpenen]H2033] According

to the tube connectLom, slLucture, uLekal ed L0, EInadiarnly 8 6L e, pr esent
I nvention, {nﬁe tU_ uf’ar rrng %a/ SePVI ng as the grd’J’n nenper 8 cones Into
cont act winvhntidre hisbpdesstievesiggande penforyfanchand groendmsaiprmancg gan ko t he novenent

of t he_ C! R c1eE U&%E‘dlgs%p% b&rsSLSRARLCtEO whikCexPérdHc& add im@Hateridhyisn St ati C
el ectri C|t%fetg,enerate in the tube body 10 flows to the connecting part 23

t hrough t RN ¥ PfYe part 11, the tubular ring 27 serving as the ground
menber 30joo2be clanp menber 22, and the joint main body 25 and i s grounded.

Therefore, tlgggﬁichﬁr,%aggs\ém%ekﬁﬁltp thdmbes 2@%%%bpclrﬁedts9_a§ :‘cdmél doingousl y
performthe connection of the tube 0 the tube j%%nt 20 and the

ground of IRFREORHHE tB‘bEI’S}alld('}r,ec‘gcf“rﬁ”[‘}éFeng%¥ E’#%&é? 1, he PEGISEISPYENGTS 3 [ 0034]
rotatably provided on the inner circumference of the clamp member 22, and the tapered
surface serving as the diameter contraction means 22b is formed on the inner
circumference surface of the press sleeve 26.  The press sleeve 26 is maintained in
non-rotation by frictional resistance with the outer surface 10a of the tube body 10
regardless of the rotating operation of the clamp member 22. At the same time, the
tapered surface serving as the diameter contraction means 22b in the inner
circumference surface of the press sleeve 26 is circumferentially provided along the
outer circumference surface of the sleeve 24 and deforms the sleeve 24 so as to be
contracted in diameter.  Accordingly, it is possible to smoothly perform diameter
contraction without twisting the sleeve 24 by the rotating operation of the clamp
member 22. Therefore, there is an advantage that there is no feeling of resistance to
the rotating operation of the clamp member 22 and connection work of the tube body 10

can be easily performed.
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‘I'n Enbodi nent 3, as shown in Fig. 4, a configuration in which the ground
menber 30 is the press sleeve 26 nade of a conductive material, which is
provi ded, as a portion of the constituent nenber of the tube joint 20,
bet ween the clanp nenber 22 nmade of a conductive material and the sleeve 24
made of a non-conductive material, the inner circunference surface of a
portion of the press sleeve 26 is disposed so as to oppose the outer
surface 10a of the tube body 10, and at the tinme of the connection of the
tube body 0 he tube joint 20 by an operation of the clanp nmenber

t he |ﬁﬁé¥1¥ﬁ¢§Lﬁference surface of a portion of the press sleeve 26 is
brought i odolcont act with the conductive part 11 of the tube body 10 and
the outer cif Eiﬁ%ﬁﬁﬁﬁl&@ a§HﬁJm%ﬁ F‘?é st D&k %&%ﬁoé neﬁﬂlg}é&% g'réunqlrﬁ&ﬁose?d SO as to

electrically comunicate wt connec t hrough t cl anp
menber 223%igdhe B%bu&lré%&u&%deef w'éww maﬁﬁ%rlatl H@lf}bismovh%ﬂna%wt% is
di f f er ent of theBarishitident i elnbdrad thvanbe jhins BOMRtWdan Eh@amyd AembBy; 2R adeof aOX her

g‘r’lgf Izgu[rﬂ‘t(%n(aﬂcsuv%{??n%gr 5 a%é‘”i?ess"i‘eeve QIPSede (g%aEn%?l‘%o oﬁx‘%ﬁve matse?lgm ﬁo%mglé)%zuc tllAvelB’

mat eri al , thegupgpr ltlhe?fiﬁl’qentﬂnééweoszd swme opfosg themthy stifges 1Rapiehe ttbeused i n
Enbodi menbodl, 10256 44988 tifb8f (He 360 eBIRINIE EheXdbeTBslS 10fwith the BebeGsihyveo wpat eri al .

00351 The pres eve 26.i n Enbodi ne
L obetant i & PR Rt ae TREBE" 16 Anion obihe thbi 24 Ll PRPBROE s ur f ace 260
further orentére withgte rrgdestte pardliohthe ttlrcbotlppe petithe wtfeapert®epf/ibag as t he

di amet er %Hﬂlia{r%ltg'z@ns JIE&Q&H YA tM&tﬁ&uk @Mu&bﬁ@%ﬁrthmn‘ﬁ@cd %pQRI%OX' mat el y
the sane as or smal l er than the outer djaneter. of e tube body

10, by usHgueR téaﬁlaaletnil%beﬁa% Bt o candiistivgmategipl @gé%JO@t%%B?i’é’tsze car bon
or the I I kealiffaremt fxent that 1SR AboRinegt I @6WA in Bigs.dl A 0RHIELA. vOtmt eri al such as

metal gorff§ SUBROLL €6k éagne%fe; th Qb 3t Egbgc}lWeBJ‘]z%@B%&%}]gfsollé g Gledp member

22, vvh ere e i nner circunference surface grlend side is
di sposed @ 2t Rrpbodipprad @ vaertbe sleevei Zttmendeshe et cmdtlﬁwwetereﬂd@ 've part 11

of the tubenhadyledR. 24[&@1361 a conduétrvetnnee@ia@m i@ FskdWindn 1 Fir@. uséds thkhe 1 nner

circunfer gnce u?e%tfe?ﬁ? 26b on uctllvg%% %end side of the press sleeve 26 is
formed to° epapprOX| mte'fy atche sanme as Ille outer diameter of the tube body

10, and al@gdilde portion 26¢c which is gradually expanded in the radial
direction tQwakehudhrFideeatis e%e&m&a glﬁ)sia%awmnaﬁé@gﬁap@nn @hlcggtion Nis

f ormed on tge inner circu nce surfgtp:?gn vgul eadi ng end edge thereof,
wher eby alf@BPEiCRGPTEOR RER § Eeé hasgn igper blb’d)?plir@’”ln}?ﬁ}y f P fserting
space 20sas brireighdnshailpr einoh theiphiac diabdthr sfhetieypoprsGasi 4 brseugh wi t hout
bei ng Caugé’&fuon%ﬁh&é% ot} id M w Gk ﬁ%ﬁ%&%ay%ﬂxﬁ Jaﬂn%%s%ﬁ@mﬁé!r t he | eadi ng

end si de re I ab ¥ cones |1 nto contact he conducti ve g 1 of the
t ube body dipmetqrgf thsslamppembaygh hytusing arrgpducHysumateriat ¢lestigal quﬂjmég eanot her

exanpl e, @& &baﬁkﬁalahheﬂioﬂ, badh s @dal for &taenpild, bbid tHeaagdle rXARME2TbSs al SO

possi bl e such formng the inn cihhounferenge sunface.26b on.the | eading
end side olfppoﬁgésor%ssts ee\()/‘éab%én%e Ldal 1regaon O?gh ht' ? ple‘%f rest‘han t he outer
di amet er #fe ipher qm@ef@b@@?sw@ce Pﬁ)theelﬁeplmﬁn@eeéﬁtvet@rehmthwrmhe conductive part

11 of t Pecﬁramem@tysulﬁlcer &lehelhding OFd foRfidH MG i&dispakd 80asRObhoaNami CP ]
i . menBEas R apE L e e SR o b O ehbodi ment 1 or
Enbodi nen{0032]
In the example shown in Fig. 3, the leading end portion 27a of the tubular ring 27 is

formed so as to have an inner diameter slightly smaller than the outer diameter of the

tube body 10, and a plurality of slots (slits) linearly extending in the axial direction from

a leading end edge of the tubular ring 27 is cut out and formed in the circumferential

direction, whereby the leading end portion 27a of the tubular ring 27 can be smoothly

deformed so as to be expanded and contracted in diameter. In addition, a guide

portion 27¢ which is gradually expanded in the radial direction toward a direction
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-[0037] According to the tube connection structure Arelated to
Enbodiinent 3 of the present invention, the press sleeve 26 nade of a
conductive material, which serves as the ground nenber 30, cones into
contact with the conductive part 11 of the tube body 10 due to the novenent
of the clanp nenber 22 with respect to the nipple 21, and thus static
electricity generated in the tube body 10 flows to the connecting part 23

t hrough the conductive part 11, the press sl eeve 26 made of a conductive

material, which serves as the gr nd rre 22, and
the j oi nt RPRFIIF e HPeIBseRiny &“@9 P‘egBﬁh«?g e?‘ﬁ%‘?rggr? g? rT‘;E%édvant age
that it i Subphassmblze \td&rsayrmd:otranemleynspﬁwh@f thetthlee lpdpri@oitb &re of t he tube

body 10 t t oy 08 oulQeinsi Mi | ar t
Eﬁbg g mn&s&%ﬁfﬁ%ﬁ@lz%%b 12%16%;!%1(3]%@%9{09@%%0&'& rge Ee Em%ia}bgﬂ% m“nji@. nglF Imgsar 5AO

and 5B, acaught patitheteubls Pioﬁ“\ﬂf?l‘&ﬁ defpamgd # Ao he FRaPdesoinidiangter ¢l i p 31 mmde
of a condugebidvgy ttrxameemeahon yhhe fubk Sodr Wy hstethus elpanadradirpuhfepmct berficeibe j oi nt

20, the c| il tple igea%hng ﬁe Bcfr 1on %? n]g re héx%lgoolil'glg%xt §nlé£ Lo%%ect %&'Qt% tﬁg cotnﬁgctllvg ?grtbOdy 10,

and a porfich 6 to co
the cl anplhefitherubp dodraide oThe:baeemkr@r*iweWM ghei tabulalamlg %& lstpﬁeh%q me of t he
connect i OBet@feerI ﬁlh% 1ﬁdéb&ra&ﬁyreil;& swrﬂatb dthee dabe njeﬁib@zt 222&1dtwe &Etef)pel’ ation of

the clanmp ne he .i.nner | reunf er ence P31 cones
into cont S& rt'e’f’lc"’tsllf ‘Efo(ﬁ&tfc‘i”ﬁfe“' eﬁ?aergg Tfscg? %m? glee tuﬁ mser “& portion

of the cl djzecditnNs and gpdedihesmdasrtion 28h end thecg&idepoUmmrm A latfzefplenw tphe t he
connect i ngepak an gRub AP tibgl @ﬁ?m@m %€ pbRig 20f ofancandpct i ve

material and the joint main is different Enbodi nent 1
shown in Fiegder %AgroniBleaQH‘é ene °‘%¥‘ﬁ ?Sefﬁﬂp?r&ﬁ}‘g{?}? Eu’é?p%r gﬂ@“éléﬁés those in
Enbodi menshdvrsih @iaddamidel e@&not’h&; exhBipleandhade of 30 3YHn that m‘lﬁheﬂhﬂsurpteal is forned

by bendi ng¥amopne %%lljs%\tﬁhysﬁhg?&ﬁr g}{m tﬂ§ b?sereg& 9!)111\641 Q?bv\%fftﬁ uﬁ?&%‘iﬂ? n% and has

a ring por a ring sh I's apgroxwrately
the sane 8&%wahowthehrepssleayn PP éy ﬁ%lnaﬁleth?eemﬁtww %I‘r]?é’f gte typulenng the body

10, al ongtd tne ek e&cmﬁemum& dfthd hemp weebbozhy olkbndadina fdrivieathet er mi nal
portion 3 ext endi n aX| Lrech app mrenber 22 al ong

b th
t he i nner " W’éﬁﬁ?@?r@ﬁg ESE PR Fp?rﬁlémclcmgoasur’rfg)tantlggy and the ring

porti on 3tasi-schonahtlmdeal ong t he outer surface 10a of the tube body 10 such
that the igyagr circunference surface thereof is opposed to and conmes into

contact with t h con@uct | ve art 11, wher ep t near. fer! naI | gort ion
31b is di spﬁ@d 8t tt‘bbec°8 ction ¥riehie gcrf agﬁdttﬂ%lmr?g Bﬁf%% ?P? erence
surf ace ofinvehiorg tlznqpbuierbeg 222 rving 80O ground member 30 comes into contact with

the conductive part 11 of the tube body 10 due to the movement of the clamp member 22

with respect to the nipple 21, and thus static electricity generated in the tube body 10

flows to the connecting part 23 through the conductive part 11, the tubular ring 27

serving as the ground member 30, the clamp member 22, and the joint main body 25

and is grounded. Therefore, there is an advantage that it is possible to

simultaneously perform the connection of the tube body 10 to the tube joint 20 and the

ground of the tube body 10, similar to Embodiment 1.

EMBODIMENT 3

[0034]

In Embodiment 3, as shown in Fig. 4, a configuration in which the ground member

30 is the press sleeve 26 made of a conductive material, which is provided, as a portion

of the constituent member of the tube joint 20, between the clamp member 22 made of a

conductive material and the sleeve 24 made of a non-conductive material, the inner

circumference surface of a portion of the press sleeve 26 is disposed so as to oppose the

outer surface 10a of the tube body 10, and at the time of the connection of the tube body

14



‘I'n the exanple shown in Figs. 5A and 5B, the ring portion 3la is fornmed by
winding a central site of a netal wire by two or nore turns in the
circunferential direction along the outer surface 10a of the tube body 10,
a pair of knob operation portions 31c which deforns the ring portion 3la so
as to be expanded and contracted in dianmeter is continuously formed by
bending an internediate site of each of two netal wires protruding fromthe
ring portion 3la into a ring shape in the axial direction of the tube body
10, and a of |inear term nal ort 0 31lb is ti.nuously fornmed by
ext endi ng BBt b PER20 bY P KB by ans PR EE MR, T oot i on of the

t ube bodycitk@mifarerzcesiufearof § astionnf thp prox bleatdbys pangitiath cerdadtvathabe er

surface 1Q@qudiik EaQan ofdnk BARa} Lo bt (ROLuSP OWn B h RSB AV I F8ssanot her
exanple, a sha e ot her than that in the i]lustrated exanple 1s also
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[ 0043] 10 tube body

end side of the press sleeve 26 is formed to be approximately the same as the outer
diameter of the tube body 10, and a guide portion 26¢ which is gradually expanded in
the radial direction toward a direction opposite the tube insertion direction N is formed
on the inner circumference surface of a leading end edge thereof, whereby according to
the insertion of the tube body 10 into the inserting space 20s, the leading end surface
10d smoothly passes through without being caught, and thus the inner circumference
surface 26b on the leading end side reliably comes into contact with the conductive part
11 of the tube body 10.  Further, although it is not shown in the drawing as another
example, a shape other than that in the illustrated example is also possible such as
forming the inner circumference surface 26b on the leading end side of the press sleeve
26 so as to be slightly smaller than the outer diameter of the tube body 10, to come into
contact with the conductive part 11 of the tube body 10 reliably, or forming a locking
portion which rotatably comes into sliding contact with the flange portion 22c of the

clamp member 22, at the press sleeve 26, similar to Embodiment 1 or Embodiment 2.
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‘10a ‘outer surface 10b inner surface 11 conductive part 12 band shape body
20 tube joint 20s inserting space for tube body 21 nlpple 22 cl anmp nenber
23 connecting part

[0037]

According to the tube connection structure A related to Embodiment 3 of the present
invention, the press sleeve 26 made of a conductive material, which serves as the
ground member 30, comes into contact with the conductive part 11 of the tube body 10
due to the movement of the clamp member 22 with respect to the nipple 21, and thus
static electricity generated in the tube body 10 flows to the connecting part 23 through
the conductive part 11, the press sleeve 26 made of a conductive material, which serves
as the ground member 30, the clamp member 22, and the joint main body 25 and is
grounded. Therefore, there is an advantage that it is possible to simultaneously
perform the connection of the tube body 10 to the tube joint 20 and the ground of the
tube body 10, similar to Embodiment 1.

EMBODIMENT 4
[0038]

In Embodiment 4, as shown in Figs. 5A and 5B, a configuration in which the ground
member 30 is the clip 31 made of a conductive material, which is provided separately
from the tube joint 20, the clip 31 is wound along the outer surface 10a of the tube body
10, and a portion of the clip 31 is disposed so as to come into contact with the clamp
member 22 made of a conductive material, and at the time of the connection of the tube
body 10 with the tube joint 20 by an operation of the clamp member 22, the inner
circumference surface of the clip 31 comes into contact with the conductive part 11 of the
tube body 10 and a portion of the clip 31 is disposed so as to electrically communicate
with the connecting part 23 through the clamp member 22 made of a conductive
material and the joint main body 25 is different from that in Embodiment 1 shown in
Figs. 1A, 1B, and 2. Other configurations are the same as those in Embodiment 1
shown in Figs. 1A, 1B, and 2.

[0039]

The clip 31 is formed by bending a conductive material such as a metal wire, for
example, and has a ring portion 31a which is formed into a ring shape which is
approximately the same as or slightly smaller than the outer diameter of the tube body
10, along the outer surface 10a of the tube body 10, and a linear terminal portion 31b
extending in the axial direction of the clamp member 22 along the inner circumference
surface of the clamp member 22, and the ring portion 31a is mounted along the outer
surface 10a of the tube body 10 such that the inner circumference surface thereof is
opposed to and comes into contact with the conductive part 11, whereby the linear
terminal portion 31b is disposed so as to come into contact with the outer circumference

surface of the clamp member 22.
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‘24 sl eeve 24a inner circunference surface 30 ground nenber N insertion
direction of tube body (tube insertion direction) Cdains [Caim1l] A tube
connection structure conpri sing: a tube body with a conductive part
provi ded on an outer surface in an axial direction;

foo40] _

In the example shown in Figs. 5A and 5B, the ring portion 31a is formed by winding
a central site of a metal wire by two or more turns in the circumferential direction along
the outer surface 10a of the tube body 10, a pair of knob operation portions 31c¢c which
deforms the ring portion 31a so as to be expanded and contracted in diameter is
continuously formed by bending an intermediate site of each of two metal wires
protruding from the ring portion 31a into a ring shape in the axial direction of the tube
body 10, and a pair of linear terminal porltions 31b is continuously formed by extending
both end sites of the metal wires in the axial direction of the tube body 10 in a linear
fashion approximately parallel to the outer surface 10a.  Further, although it is not
shown in the drawing as another example, a shape other than that in the illustrated
example is also possible such as extending a leading end of the nipple 21 to a mounting
position of the clip 31 such that the tube body 10 is disposed so as to be tucked between
a leading end site of the nipple 21 and the ring portion 31a of the clip 31, or changing
the shape of the terminal portion 31b or the knob operation portion 31c.

[0041]

According to the tube connection structure A related to Embodiment 4 of the present
invention, even in a separate process from a process of connecting the tube body 10 to
the tube joint 20, the clip 31 made of a conductive material, which serves as the ground
member 30, is wound on the outer surface 10a of the tube body 10, and thus the inner
circumference surface of the ring portion 31a is disposed so as to come into contact with
the conductive part 11 and the linear terminal portions 31b are disposed so as to come
into contact with the outer circumference surface of the clamp member 22, whereby
static electricity generated in the tube body 10 flows to the connecting part 23 through
the conductive part 11, the clip 31 made of a conductive material, which serves as the
ground member 30, the clamp member 22, and the joint main body 25 and is grounded.
Therefore, there is an advantage that it is possible to perform ground connection of the
tube body 10 without improving the tube joint 20.

[0042]

In addition, in the illustrated examples, as the slide means 22a which moves the
clamp member 22 with respect to the nipple 21 in the axial direction, the female thread
portion and the male thread portion 25¢ which are screwed to each other are formed.
However, the slide means 22a is not limited thereto. If it is possible to move the clamp
member 22 with respect to the nipple 21 in the axial direction, then a structure other
than a screw is also acceptable.

Explanation of References
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‘a tube joint to which one end portion of the tube body is detachably
connected; and ‘a ground nmenber which nmakes the conductive part and
the tube joint electrically conmunicate with each other, wherein
the tube joint has a nipple which is provided so as to oppose an inner
surface of the tube body, a clanp nenber which is provided to conpress an
i nserting space of the tube body put therebetween in a radial direction
with respect to an outer circunference surface of the nipple, and a
connectin pﬁrt which is made of a conductive material and nounted so as to
el ectrica 0§/3cormunicate wi th other equipnent, and t he ground
menber | sldiwpbsdd over the conductive part and the connecting part so as
to electrigally & nicate with each of the conductive part and the
connecting part. ]g}ain12] The tube connection structure according to
Claim1, %W@Péﬂﬁuﬁﬁﬁfclanp menber is supported so as to be novable in an
i nsertionididmeedtiveRadf the tube body with respect to the nipple, a sleeve
which is ggggﬁ@ gteobthe outer surface of the tube body is provided, as the
T, we

ground e e (gﬁ the clanp nenber and the nipple so as to
el ectri cakf yubearmtuni cate with the connecting part, and t he sl eeve

i's fornmedo@fingeraRRsPed fo¥ eupadb@®r i al so as to be elastically deformed in a
radi al directign according to novenent of the clanp nmenber with respect to

the nippl 1™ ®RE at the tine of diameter contraction deformation thereof, an
i nner ci reupntheperatesur f ace of the sleeve cones into contact with and
el ectricabb y,Gommynphrates with the conductive part. [Caim 3]

24 sleeve
24a inner circumference surface
30 ground member

N insertion direction of tube body (tube insertion direction)
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‘The "t ube connection structure according to Caim1l or 2, wherein as the
conductive part, a band shape body nade of a conductive material is fixed
to and integrated with the outer surface of the tube body in the axial
direction of the tube body.

Claims
[Claim 1]

A tube connection structure comprising:

a tube body with a conductive part provided on an outer surface in an axial
direction;

a tube joint to which one end portion of the tube body is detachably connected;
and

a ground member which makes the conductive part and the tube joint
electrically communicate with each other,

wherein the tube joint has a nipple which is provided so as to oppose an inner
surface of the tube body, a clamp member which is provided to compress an inserting
space of the tube body put therebetween in a radial direction with respect to an outer
circumference surface of the nipple, and a connecting part which is made of a conductive
material and mounted so as to electrically communicate with other equipment, and

the ground member is disposed over the conductive part and the connecting
part so as to electrically communicate with each of the conductive part and the
connecting part.
[Claim 2]

The tube connection structure according to Claim 1, wherein the clamp member is
supported so as to be movable in an insertion direction of the tube body with respect to
the nipple, a sleeve which is opposed to the outer surface of the tube body is provided, as
the ground member, between the clamp member and the nipple so as to electrically
communicate with the connecting part, and

the sleeve is formed of a conductive material so as to be elastically deformed in
a radial direction according to movement of the clamp member with respect to the
nipple, and at the time of diameter contraction deformation thereof, an inner
circumference surface of the sleeve comes into contact with and electrically
communicates with the conductive part.
[Claim 3]

The tube connection structure according to Claim 1 or 2, wherein as the conductive
part, a band shape body made of a conductive material is fixed to and integrated with

the outer surface of the tube body in the axial direction of the tube body.
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