6 MARCH 2007 - 1 DESCRIPTION JO NI NG DEVI CE
Technical Field The present invention relates to a
connector and, nore particularly, to a connect or®MMCH 2007
is provided in a flow path, _for exanple, for
i ntravenous infusion to cofn&cf a syringe, a tube, or
the like. Background Art Conventionally, a connector
of this type includes a hollow tubular body extending
in a cylindrical outer DEBERARABIAGN cylindrical menber
that is provided on the tubular body in the outer
tube so as to be slidable in the advance-retreat
di rection éfor exanpl e, see Japanese Patent Lai d-Open
JQINING-BEWY¥CE  The tubul ar body is formed with a side
hole that is open in a peripheral wall near a closed
tip end thereof, and the «cylindrical nenber closes

he, si de hgle en it is located in the tip end
t%???ﬁﬂa%f tf&%t ubul ar body. Thereby, when a | uer
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FbKeaxdmpl&! &} Qdtravenous infusion to connect a syringe,

a tube, or the like.

Background Art

Conventionally, aconnectorof this type includes ahollow
tubular body extending in a cylindrical outer tube and a
cylindrical member that is provided on the tubular body in
the outer tube so as to be slidable in the advance-retreat
direction (for example, see Japanese Patent Laid-Open No.
10-15079).

The tubular body is formed with a side hole that is open
in a peripheral wall near a closed tip end thereof, and the
cylindrical member closes the side hole when it is located
in the tip end portion of the tubular body. Thereby, when
a luer taper and the like for a syringe are inserted in the
tip end portion of outer tube, the cylindrical member, which
is pressed by a cylindrical luer taper portion provided at
the tip end of a syringe, a tube, or the like, is retreated
so that the side hole in the tubular body is opened. At the

same time, the tubular body intrudes into the luer taper portion



so that the side hole in the tubular body is opened.

At the sane tine, the tubular body intrudes into the

| uer taper portion 6 MARCH 2007 2 so that a 6 MARCH 2007
conducting state is forned, so, a coil spring is
provided in the outer tube t® urge the cylindrica

menber in the advance direction at the retreat tine.

Ther eby, when the luer taper portion is drawn from
Shethatp emergiuatinoatate tgdonmesd cyAlsdn.i eakoddnispring
is advanced by the urging force of the coil spring
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According to the above-descri bed conventi onal
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opened In y, a sufficient conducting state
lc‘sargy_cgsg@ obt ai ned, which presents a drawback in that
a snooth flow of, for exanple, intravenous i nfusion
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overcone such a drawback, and accordi ngly an object
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construction, which can forma reliable conducting
igt &he bipeendmiztidodf ehseratebhei ntf itte insertion state
is insufficient, the retreat distance of cylindrical member
is small, so that the side hole of the tubular body is sometimes
not opened fully. Inthecasewherethe sideholeinthe tubular
body is opened incompletely, a sufficient conducting state
cannot be obtained, which presents a drawback in that a smooth
flow of, for example, intravenous infusion is hindered.
The present invention has been made to overcome such a
drawback, and accordingly an object thereof is to provide a
connector having a simple construction, which can form a

reliable conducting state of a tubular body when a cylindrical

object to be connected is connected.

Disclosure of the Invention

The present invention provides a connector characterized
by including a bottomed cylindrical outer tube provided with
aconnecting portionat the leading end thereof, the connecting

portion being open so that acylindrical object to be conhected



object to be connected is connected. Disclosure of the
I nvention The present invention provides a connector
characterized by including a bottoned cylindri caf MARCH 2007
outer tube provided with a gonnecting portion at the

| eadi ng end thereof , the connecting portion being

open so that a cylindrical object to be connected 6

MARCH 2007 3 can be inserted and connected; a holl ow
eapparinretethiand connarkedi chdaldeowtivbwan hody which

outer tube, the rear end of which _communicates with
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body in the closing nenber, and through which the

igimduedddy thies ounnger taBewsenas heo ddamge mnbafetreat in
retreats; tightening neans for tightening the closing
therbadallrdiredeiont endpelopbsrbhe onteknetube eodi tre submlar
that the insertion hole is closed; and urging neans

Hasty (@i s iadancadvestelion s can| bhseht\l@nobp%g which is

provided at a position facing the leading end of the tubular
body in the closing member, and through which the tubular body
is inserted when the closingmember retreats; tighteningmeans
for tightening the closing member from the outer periphery
in the direction such that the insertion hole is closed; and
urging means for urging in the advance direction the closing
member retreated along the tubular body when the tubular body
inserts through the insertion hole.

According to the connector in accordance with the present
invention, when a luer taper portion (cylindrical object to
be connected) provided at the tip end of, for example, a syringe
or a tube is inserted in the outer tube, the closing member
ispressed and retreated along the tubular body. Accordingly,
the tubular body penetrates the closing member via the
insertionhole formed in the closingmember. Since the leading
end of the tubular body is open in the axial direction, the

closure of the leading end opening of the tubular body is



menber retreated al ong the tubul ar body when the

tubul ar body inserts through the insertion hole.

According to the connector in accordance w th the®MARCH 2007
present invention, when a_lyer taper portion

(cylindrical object to be connected) provided at the

tip end of , for exanple, a syringe or a tube is

inserted in the outer tube, the closing nenber is

mkeased and dihe APER1RDH FEMINR iqAfigsaWiddyghe luer taper
Accoydin%l¥ t he tubul ar bodydPenetrates t he cl osi.ng
BRIIGEAN PrathReSYTHRES 1 i t3tPhoPR % ShRetiike. (e thg fgading

N et e o
i ' i.S 6 RCH .
0 n]-BRErEREE, 1A Seeonib i i arednle vention.
i obbiabiotne NEdiRh habdend tubdfar bhEy iDE Bpenea
R A S O HEP | 110 TBIR@Ing TONG: of f Phel BBbular body

n
connector 1 n accordance wth t%e present 1 nventi on,
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be opened wth certainty when the | eading end of the

tubull & bbaganies pireaeas elderem being opsried insaffietiently
the opening in the tubular body can be prevented from

d=icogpapedediithsthéi coevehyyionslcoopaeetowni i wHisch a side
conventional connector in which a side hole forned in
hHe fernpAckmitheabér tpheralwald ofca\fubulaschedy is@pened
cl osed by a cylindrical nenber.

and closed by 'a cylindrical member.

When the luer taper portion of the syringe, tube, and
the like is drawn out of the outer tube, the closing member
is advanced by an urging force of the urging means. Thereby,
the tubular body is drawn out of the insertion hole in the
closing member, and the insertion hole is elastically closed
by the elasticity of the closing member, so that the opening
in the tubular body is closed by the closing member.

The leading end of the tubular body is open in the axial
direction, and the insertion hole is formed at the leading
end of the closing member for closing the opening so as to
facetheopeninginthetubularbody; Therefore, when infusion
and the like flowing via the opening in the tubular body hit
the insertion hole, the state in which the insertion hole is
closed by the elasticity of closing member is disrupted, so

that the infusion and the like may leak to the outside of the

closing member.



When the luer taper portion of the syringe, tube, and
the like is drawn out of the outer tube, the closin
nmenber is advanced by an urging force of the urgf
means. Thereby, the tubular body is drawn out of the
insertion hole in the closing nenber, and the

insertion hole is elastically closed by the

el asticity of the closing nmenber, so that the opening
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The | eadi ng end of the tubular body is open in the

£5ipyrovide C¥?dhngﬁﬁpth%eiﬁ%@??t%ﬂnhBPéei%nfﬁpﬁﬁﬁlgﬁing
AL B B

1% Eage’ ﬁﬁé.ﬁ“ﬁv”?eﬂ%ngﬁﬂgﬁl e i3 ats oS n@hifitysion
%&9& gﬁel g3l g Ll £ mggfé;hg@hg@uggl e ihgistion

ﬂ? the infusion and the I|ke may | eak to the out3|de
the closing menber. 6 MARCH 2007 5 Therefore, in

the RILINY ndiee Ve Hhe tﬂegﬁﬂ&mxﬁjnmmeam thé present
provided to tighten the insertion hole in the closing

thvestion, dhampmenderh@ogh tilyh tenditnt the Bobeing member
formed so as to face the opening in the tubul ar body,

 fihem i tieisowrer gueiipteety kin cthe béipeetion esu€hobhat the

| eaki ng through the insertion hole.
insertion hole is closed is mounted at the outer periphery

of the closing member, by which the ring member can be used
as the tightening means. Also, as another mode, a convex
portion which is pressed into contact with the outer periphery
of the closing member when the closing member closes the
connecting portion is provided on the entire circumference
of inner wall of connecting portion of the outer tube, by which
the convex portion can be used as the tightening méans.
Also, in the present invention, the closing member is
characterized by having a cock portion which has the insertion
hole and is removably fitted to the connecting portion of the
outer tube, and a cylindrical tubular body contacting portion
which is connectingly provided at the rear end of the cock
portion and is brought into close contact with the outer
peripheral wall of the tubular body in a liquid-tight manner.
By providing the tubular body contacting portion on the closing
member, the infusion and the like can be prevented from

intruding into a portion between the tubular body and the

RCH 2007



As one node of the tightening neans in the present
invention, a ring nenber for tightening the closin
nmenber fromthe outer periphery in the direction® E@@ﬁ“zmﬂ
that the insertion hole is glosed is nounted at the
outer periphery of the closing nenber, by which the
ring menber can be used as the tightening neans.

nvex rtlon
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i nvention, the cl'osing nember is characterize
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and is renovably fitted to the connecting portion of
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contacting portion which is connectingly provided at
dxinY dareendoafl. tTkerebk, rpor bndy thel inFusimnghnditieo like
cl ose contact with the outer peripheral wall of the
qarbeaprieyventied frpmgledkinghto ridrmmautsiBle mforhgi hybular
the tubul ar body contacting portion on the closing
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contact area between the tubular body contacting portion and
the tubular body is decreased, by which the resistance at the
sliding time can be made relatively low, and hence the closing
member can be moved smoothly along the tubular body.
Further, an annular pressing member for pressing the
tubular body contacting portion onto the tubular body is
preferably provided at the outer periphery of the tubular body
contacting portion. By providing the pressing member, the
contact between the thick portions and the tubular body can
be increased properly. Therefore, the infusion and the like
can be prevented from intruding into a portion between the
tubular body and the tubular body contacting portion, and hence
the infusion and the like can be prevented from leaking to
the outside of the tubular body and the closing member in the

outer tube.



the like can be prevented fromleaking to the outside
of the tubular body and the closing nenber in the
outer tube. At this time, the tubular body contacfMARCH 2007
portion preferably has a pluial-ity of annul ar thick
portions and a plurality of annular thin portions
fornmed alternately in the axial direction. Thereby,
not only the infusion and | can be prevented
fromleaking to the outsiébggF&FEZ tubul ar body and
the closing nenber in the outer tube by bringing the
thick portions into contact with the outer periphera
wal | of the tubular body in a liquid-tight manner,

but also the contact area between the tubul ar body
contacting portion and the tubular body is decreased,
by which the resistance at the sliding tinme can be
made rel atively |l ow, and hence the closing nenber can
be noved snoothly al ong the tubul ar body. Further, an
annul ar pressing nenber for pressing the tubular body
contacting portion onto the tubular body is

preferably provided at the outer periphery of the
tubul ar body contacting portion. By providing the
pressi ng nenber, the contact between the thick
portions and the tubul ar body can be increased
properly. Therefore, the infusion and the |ike can be
prevented fromintruding into a portion between the
tubul ar body and the tubul ar body contacting portion,
and hence the infusion and the |ike can be prevented
fromleaking to the outside of the tubular body and
the cl osing nmenber in the



outer tube. 6 MARCH 2007 7 (DELETED) 6 MARCH 2007 -
8 As one node of the urging neans, the urging neans
is formed by a tapered portion which is provi ded®MARCH 2007
the outer periphery of the-tgbular body and the

di aneter of which gradually increases toward the

bottom portion of the outer tube and the tubul ar body
cont ac{ | ' f - [ -
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closing nmenber with an urging force due to restoring
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the tubul ar body contacting portion. Thereby, the
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2007 9 large dianeter side of the tapered portion,
abbehtubelan bedyngontacténduportipestsdideg d¢loatheciliarge
of the tubular body contacting portion can be

géhanated. siie fy ¢he $iapexredhportipnl apdhryce the diameter

contacting portion has onl¥ to have a | ength such
thereof Is increased when the closing member retreats along

the tubular body to provide the closing member with an urging
force due to restoring elasticity in the diameter decreasing
direction of the tubular body contacting portion. Thereby,

the tubular body contacting portion is slid to the



that the tubul ar body contacting portion can slide

along the tapered portion, the connector can be
constructed so as to be conpact. Brief Descripti &MARCH 2007
the Drawings Figure 1 is an-efplanatory sectional view

of a connector in accordance with a first enbodi nment;
Figure 2 is an explanatory sectional view show ng a

CORPEE dithetled! 8188 JeEn & RAPETEADHCIWh | BnlilH& h urging
Figure 3 is an explanatory sectional view show ng

aperber ag¥agpl eegtozihybelasthedyyused thes tabulax body
enbodi nent; Figure 4 is an explanatory sectional view

otoataobnagt portibnacaar Bangenevirhlted .seMofdover, since the
enbodi ment; Figure 5 is an explanatory sectional view
shobnhgrdodynpatachdngt piret idn hhe anhnact bave lmohenghh such
Figure 4, Figure 6 is an explanatory sectional view

othat cldmndatberl amh badyoronbhaet ing ipertinn ¢cambddieemtiong the
and Figure 7 is an explanatory sectional view show ng
ataperfecPPrlenat Ehof coprectPRcRABrbe IRARs t UGk eiree as to
6. 6 MARCH 2007 - 10 Best Mde for Carrying Qut the

| RGeRPPBACA- connector 1 in accordance with a first

enbodi rent of the present invention is provided to a

port 3, one port of a three-way cock 2, as shown in

FﬁQEéE aeshgibggoROBE %heaDrawings

Figure 1 is an explanatory sectional view of a connector
in accordance with a first embodiment;

Figure 2 is an explanatory sectional view showing a
connecting state of the connector shown in Figure 1;

Figure 3 is an explanatory sectional view showing another
example of a tubular body used for a first embodiment;

Figure 4 is an explanatory sectional view of a connector
in accordance with a second embodiment;

Figure 5 is an explanatory sectional view showing a
connecting state of the connector shown in Figure 4;

Figure 6 is an explanatory sectional view of a connector
in accordance with a third embodiment; and

Figure 7 is an explanatory sectional view showing a

connecting state of the connector shown in Figure 6.



rod- shaped tubular body 5 forned of a netal (for

exanple, stainless steel) or a rigid synthetic resin

(for exanple, polyacetal) is inserted via a 6 MARCH 2007
cylindrical tubular body suppttt- 4. The tubul ar body

5is forned into a pi pe shape, and the base end

t hereof communicates with the port 3. At the |eading

end of the tubular body 5, an opening 6 that is open
inthe axial direction is forned. At the outer

pBesphMofle of orheatrupiihgr ohedyhsuppoehtdon an outer

tube 8 is connectingly supported via a cylindrical

out er A dwnrsaqipor t1 1n Atcohdaheadvitheamdf iofst rembmdigeent of
tube 8, a connecting portion 10 to which a |uer taper
pthei present steventior 2§ pugvided sta et 3.0 dne port of
connected provided at the tip end of a syringe or a

t abERreetwayicoRck i &, iafk shoam ¢n Edanset éd | knfdrergRpert 3, a
As shown in Figure 1, a rubber-nade cl osi n% menber 11
i§°ﬂbﬁ§éﬁeﬂntt1ﬁléléﬁt BPay Bef8rmefeof| BsMegatedbor erxample,
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14 of a pressing ne r 13, as w _
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menber 11 that 6 MARCH 2007 - 11
end of the tubular body 5, an opening 6 that is open in the
axial direction is formed.

At the outer periphery of the tubular body support 4,
an outer tube 8 is connectingly supported via a cylindrical
outer tube support 7. At the leading end of the outer tube
8, a connecting portion 10 to which a luer taper portion 9
(see Figure 2), which is a object to be connected provided
at the tip end of a syringe or a tube, not shown, is insertedly
connected is formed.

As shown in Figure 1, a rubber-made closing member 11
ishoused inthe outer tube8. Theclosingmember ll isprovided
so as to be capable of being advanced and retreated along the
tubular body 5, and is urged in the advance direction by a
coll spring 12 provided in the outer tube 8 as urging means.
The closing member 11 is prevented from coming off by a flange

portion 14 of a pressing member 13, as will be described later,

mounted at the outer periphery of the closing member 11 that



cones into contact wwth a regulating portion 15
projectingly provided at the inner periphery of the
connecting portion 10 of the outer tube 8. The ©MARCH 2007
cl osing nenber 11 is made up b¥ @ cock portion 16 for
closing the | eading end side of the tubular body 5 and

a cylindrical tubular body contacting portion 17 that

| Bome8NeEd idetadt Kytaed r%‘gutlﬁetih@af:oﬁfibﬁel§@ﬁlb jectingly

portion 16 and cones into close contact with the

optrevifedi phane ahnklepébbphéry dodheScodheéctofiy portion 10
portion 16 of the closing nenber 11 is formed wth an

i afetheonuheketiBet Brough whi ch the tubular body 5 is
inserted. The insertion hole 18 is a closing hol e that

i s opefkrel elesinggienbdry Thels meagle iumn off & ldkulpdrtrion 16
body 5 and is closed by the restoring elasticity when

t fert obosing poeyleadingend rside @f thesdubdan hindw’s and
body contacting gortion 17 has a plurality of annular

t i EX1pBAricad tuburar RopgruFaptegténgarpatien: Hi7n that is

ti .20 i de |t t el [ h i al . ‘
T Ao F R oL 0 % B ocrien 45 ana
R At Rt NIRRT R

e “fre 3 i !
RO MO G pPT ol P eTRiS Berhy MERRE 1, {8 formea

fwitRdah i hHErE06RES 1O N POFH FQAlGH Yriksh WY &Ribdiar body 5
subjected to a pressure fromthe convex portion 21, by

Whscinsértedl abhee clisdgiat sl 8 e iansddsinth®lode that
18 i s maintai ned.

is opened elastically by the insertion of the tubular body
5 and is closed by the restoring elasticity when the tubular
body 5 is not inserted. Also, the tubular body contacting
portion 17 has a plurality of annular thick portions 19 and
a plurality of annular thin portions 20 provided alternately
in the axial direction.

The connecting portion 10 is formed with an annular convex
portion 21 servingas tighteningmeans of the present invention.
The convex portion 21 is provided with the regulating portion
15 on one side face. The cock portion 16 of the closing member
11 is fitted in the connecting portion 10 and thereby is
subjected to a pressure from the convex portion 21, by which
areliableclosing state of the insertionhole 18 ismaintained.

The tubular body 5 is formed into a taper shape such that

the outside diameter thereof gradually increases toward the

rear end. In the rear end portion of the tubular body 5 is



The tubul ar body 5 is fornmed into a taper shape such

that the outside dianeter thereof gradually increases
toward the rear end. In the rear end portion of §MARCH2007
tubular body 5 is 6 MARCH 2032 ~ 12 forned a collar
portion 22 which projects in a collar shape and cones

into contact with the edge of the outer tube support

fohhel e dAarOpIrta diPbhakhReht pPEjEetsSih H *W1AldY shape
provided a fixing leg portion 23 which is inserted

aanld fdoxed DRtvRIhtddie watthethd edgeSoprdid odtapdtithe support
t ubul ar body support 4. The «collar portion 22 serves

a%. a Mpthageaxad £ ttha cebhees porttd oh022 dstintvedial by provided
rear end of the coil spring 12 to prevent the outer

t abelsinppdreg pointdmnb@iBnyhilaheabedinser ted cont ditxes between
the coil spring 12 with the outer tube support 7. For

t Hee ophgmtubedsupBoxbris endctke tabular bodydsuppotst 4. The
t he bending strength thereof s increased by the rear
cFRL AT RAFEAORIR IR SE TSP sREkng Sept thatieoRayingagontact
hence the tubul ar body 5 can be prevented surely from
BEFHR BEnTeakseichh The Matdr SPFLNGL2pt R RATHEHerils Outer
l% made_of tal Jis.mounted th ut er i f

of ol ek, Eelp bELY et b ta8 45hARE P Yre cor
PS . 9% rth]e3o ll: Jb:tﬁ{)l?e EB og.rgti, re FUi €he tubylar bod
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the tubular body 5 so that the tubular body

cDit Brid s DBy Athe rear end at which the outside diameter
is increased, and hence the tubular body 5 can be prevented
surely from being bent.

As shown in Figure 1, the pressing member 13 made of a
metal is mounted at the outer periphery of the tubular body
contacting portion 17. The pressing member 13 tightens the
entire outer periphery of the tubular body contacting portion
17, and presses the tubular body contacting portion 17 on the
tubular body 5 so that the tubular body contacting portion
17 comes into close contact with the tubular body 5. The
pressing member 13 is formed with the flange portion 14 that
projects into a collar shape on the cock portion side 16. The
flange portion 14 surely provides the urging force of the coil
spring 12 as a spring seat to the rubber-made closing member
11 while preventing the closing member 11 from being damaged,

and also, as described above, comes into contact with the

regulating portion 15 provided at the inner periphery of the



17 cones into close contact wth the tubul ar body 5.

The pressing nenber 13 is formed wth the fl ange

portion 14 that projects into a collar shape on §N&RCH2007
cock portion side 16. The Tl%hge portion 14 surely
provides the urging force of the coil spring 12 as a
spring seat to the rubber-nmade cl osing nenber 11
whohre pt xg pioxtd. onhE0 ofatiengu tentabeld tbrpaavm@itghe closing
damaged, and al so, as descri bed above, cones into

coembetr Vi tfiromheomingub£f i nFheopressing pembedelB ataintains
the i nner periphery of the 6 MARCH 2007 - 13

cefAudd-d gpdratiadre hotweéen fhedybarl anredBceptpctiagmportion
the closing nmenber 11 fromcomng off. The pressing )
neAtRRd thendphpdprsbodyd uiahd thHE SantFRIVRTeHeRt fluid
t ubul ar body contacting portion 17 and the tubul ar
bbegkage sRyseh e fhe GlosingremheT 4l adyancegagsetreats.
caused when.t he closing nenber 11 advances .or .
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connecting portion 10 of the outer tube 8 the
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the luer taper portion 9, the opening 6 in the tubular
btdye &, Meeiclalsing membelselt ionrditeatldd ity Gedirf pressed

and the luer taper portion 9 is communicated with the

poy ttHe ilnerhapdr portdyn 8odihe2opeainges timbthertumalar body
55 penetrating the insertion hole 18 is opened, and the luer
taper portion 9 is communicated with the port 3 in the three-way
cock 2 via the tubular body 5.

At this time, if infusion is injected from the luer taper
portion 9 toward the tubular body 5, the infusion tends to
intrude into a portion between the closing member 11 and the
tubular body 5. However, since the tubular body contacting
portion 17 of the closing member 11 is pressed on the tubular
body 5 by the pressing member 13, the infusion is prevented
from intruding into a portion between the tubular body
contactingportion 17 and the tubularbody 5. Since the tubular
body contacting portion 17 has the thin portions 20 and the
thick portions 19 arranged alternately, not only infusion and
the 1like can be prevented from intruding into a portion between

the tubular body 5 and the tubular body contacting portion

17 by bringing the thick portions 19 into contact with the



At this time, if infusionis injected fromthe |uer

taper portion 9 toward the tubular body 5, the

infusion tends to intrude into a portion between®MARCH 2007
cl osing nenber 11 and the tubular body 5. However,

since the tubul ar body contacting portion 17 of the

cl osing nmenber 11 is pressé&’on the tubular body 5 by

the pressing nenber 13, the infusion is prevented
fromintruding into a portion between the tubul ar body
contacting portion 17 and the tubular body S. Since

the tubular body contacting portion 17 has the thin

ortions 20.and th thi ck portions arranged . .
peBRPRPRAT e ot oY | IVCSIAn BRAY theill o cafbd tiont
mapheyenbed fnem ithier Wdngdthtarea fastwarh bgievearbuldre body

tubul ar body 5 and_the tubul ar body contacti ng

portion
copbaglipngi RGFAGORNE 7t Rk ot t FBRelas PREY éorﬂtsac‘?e%?ﬁ*ﬁed
byt tehdd MMRECHRRPQ {onslb @erbphetadlenwadhe Ob et hethHbe! 3k  the

body 5 in a liquid-tight manner, but also the contact
slafdépgbdivteenceie kabiiede berilativenpactPig pord | 8gn¢e  the

c1806ngNeehby! an mhﬁei Ro¥EE" EASBENn1DY AldGidt hiiﬂé > tubular

portions 20, by the resistance at the™ sliding
botlyne.can be nmade rel atively low, and hence the

| 08 BP-UERREL 1D, TG ST ol 918 41 coaom
frpor tilen Consecit v pbroioh hd Oc omfhiechengyieert | tubd 0 80f the
clgggngu%%%b%%b%J?’iéhgdvanced by the urging force of the
coil spring 12. When the tubular body 5 is drawn out of the
insertion hole 18, the opening 6 in the tubular body 5 is
closed. The cock portion 16 of the closing member 11 is
fitted in the connecting portion 10 and is subjected to a
pressure from the convex portion 21, by which infusion and
the like can surely be prevented from leaking to the
outside through the insertion hole 18 even if the infusion
and the like flowing via the opening 6 at the leading end
of the tubular body 5 hit the insertion hole 18.

In the first embodiment, there has been used the
tubular body 5 that is formed into a taper shape such that
the outside diameter thereof gradually increases toward the
rear end. However, the shape of the tubular body 5 is not
limited to this, and for example, as shown in Figure 3, a
tubular body 24 of a pipe shape such that the diameter
thereof is equal over the total length may be used.

Next, a second embodiment of the present invention

will be described. As shown in Figure 4, a connector 25 in



cl osing nenber 11 is advanced by the urging force of
the coil spring 12. \Wen the tubular body 5 is dr
out of the insertion hole 18, the opening 6 in tﬁMARCHzmﬂ
tubul ar body 5 is closed._ gge_cock portion 16 of the
closing nmenber 11 is fitted in the connecting portion
10 and is subjected to a pressure fromthe convex
portion 21, % whi ch infusion and the |ike can surel¥_
PR TARGR Wathithe sesRrAgmbediment Af she@raseiighnyaation
jnsertion hole 18 even if the |nfu3|on and the like
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£1rdi BiifoPiméht | L&M afhé’oé%l?é’naoél&h Pﬁri@rééﬁpfs Sé&ﬁbtted.

that the diameter thereof iIs equal over the total

| engtals ERYwhREiNFEguMeX, ia SRCANELEHUHE BENh PhbbEL-made

present invention wll be described. As shown in

dlaplig emberoniels aroutitdd ot VABROEZAYg endlof a tubular
accordance with the second enbodi nent of the present
badjeati. onThe s lgsdvigdeember 2 6pbs prévided pomas b be capable
three-way cock 2, as in the above-described first
c@hﬂm;rm;mdvemq:eﬂ gadeFesrgaged along the tubular body 24,

andisurgedintheadvancedirectionbyacoilspringl2provided
in the outer tube 8. The closing member 26 is formed with
a collar portion 27 at the outer periphery thereof, and the
collar portion 27 is regulated by a regulating portion 15
projectingly provided at the inner periphery of a connecting
portion 10 of the outer tube 8 to prevent the closing member
26 from coming off.

As shown in Figure 4, the closing member 26 is made up
of a cock portion 28 for closing the leading end side of the
tubular body 24 and a cylindrical tubular body contacting
portion 29 that is connectingly provided at the rear of the
cock portion 28 and comes into close contact with the outer
periphery of the tubular body 24. The cock portion 28 of the
closing member 26 is formed with an insertion hole 18 through
which the tubular body 24 is inserted. The insertion hole

18 isaclosinghole that is openedelastically by the insertion



5, the sane reference nunerals as those in Figures 1

to 3 are applied to the sane elenents as those in the
above-described first enbodiment, and the expl an&@MAREH 2007
thereof is omtted. As shqwqé n Figure 4, in an outer

tube 8, a rubber-nmade closing nenber 26 is nmounted at

the |l eading end of a tubular body 24. The cl osing

nenber 26 is grovided so as to be capable of bein

QR FRRCIPUENAF PREY 2k @Rl 4F 6@ SAEDY 6 TR BB LasEAGL Y
WhoR: o LohoLRe BURE: 28 b BOt ThRSErbefing ronber 26

o | e kbt Bl 2 o e 3 Shocen -
£ERBREEr Yo g FRkkEL, IOmREL LB hembe bl Bk d¥hdntening
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e 26 fromcomng ofT. As shown in Figure

fﬂ\%ﬁf‘ﬂorﬁef@gt%@ﬂf&ﬁg@%hé%o&f Bre9ok PPLLitHe d8rbekion
cl osi ng the iea I ng end side of ?he t ubul ar body 24

Aich asCYbi dIbs€ alhe Bkt ibAdYoTONBAEHE NG prie¥sliing pd2tion
that is connectingly provided at the rear of the cock

Jowhich 28 lawhtedas thd outepgeerxiphieary ofi the ttubulidrebody
peri phery of the tubul ar body 24. The cock portion 28
adntaeting @arigloredfert priessf gheetubiilarabodnseontaating
hol e 18 through which the tubular body 24 is

BoRkierd? pdhaiupuilas bede 2418 BY the|tdghtgmigigeportion

that i s gpened_elastically by the insertion 6 MARCH
9 Yy
3ho#nfusion and the like can surely be prevented from leaking

totheoutside through the insertionhole 18 evenif the infusion
and the like flowing via the opening 6 at the leading end of
the tubular body 24 hit the insertion hole 18. Also, by the
pressing portion 32, a fluid-tight state between the tubular
body contactingportion 29 and the tubular body 24 ismaintained,
and thus fluid leakage caused when the closing member 26
advances or retreats can surely be prevented. Further, the
connecting portion 10 of the outer tube 8 is formed with an
annular convex portion 21 projecting to the inner periphery
side so that the leading end portion of the cock portion 28
is pressed to close the insertion hole 18 more surely.

As shown in Figure 5, when a luer taper portion 9 that
is provided at the tip end of a syringe or a tube, not shown,
is inserted in the connecting portion 10 of the outer tube
8, the closing member 26 is retreated by being pressed by the

luer taper portion 9, the opening 6 in the tubular body 24



- 16 of the tubular body 24 and is closed by the

restoring elasticity when the tubular body 24 is

inserted. At the outer periphery of the cock portfst‘ﬂ’t"RC"'zm’7
28, a netal-made ring nenber130-is fitted. The ring

menber 30 has a tightening portion 31, serving as
tightening nmeans of the present i nvention, for

[ 8 & A n d ecti uch

?g?e‘%g B0 PR PRI 1] O 8 Sl e 482 caper

BFclt%n 323 %‘Sb&hmhﬁlh%éhegléﬁ £H§ %@% pfﬁ'ﬂ@ér%:moée way

e tubul ar contacting portion to press t

tetaekab b@qytﬁentashtag bBAYt 28N Zh @ thenddbih@opening 6
body 24. By the tightening portion 31, infusion and

t Hﬁ th& eyl asubely He iy Qﬁeahgdoééﬂéahﬁﬁéﬁ Rthe tAQbhi&r body
out si de through the insertion le 18 even if the

| Raupénstrates thee linlserfdion ng1ei B8 | theopetireatbdabtance of
the | eading end of the tubular body 24 hit the

| ther tiloaihglreriBer A& arbpe madepredatihygepyr shont32so that
a fluid-tight state between the tubular body
ctheacpnngcport 2bncan beadcohstrubtedrsdodly Pd he compact as

mai nt ai ned, and thus fluid | eakage caused when the
cRINEL ne SydseasenddWanvhen dhe LHeEHAPIAROF f‘nlépy9 Bé drawn

revented. Further, the ., connecti ortion 10 of
oGEQR t%sognﬁsttapmtm 1Bt HhE FSret Shve, psper %}ng

b5 0 e SRS Kol 5 Bubehd e
t QZC' Oﬁﬁeﬁ hﬁlé W&lﬁé{?ﬁeﬁ 2]48 1goﬁfa§ﬁr§t1¥ oéstﬁgoﬂ‘psertlon

in"Figure 5, when a per portion
hole 18, the opening 6 in the tubular body 24 is closed. Thus,

since the advance distance of the closing member 26 is
relatively short and the opening 6 in the tubular body 24 is
closed quickly, liquid leakage and the like caused when the

luer taper portion 9 is drawn out can be made very small.



is provided at the tip end of a syringe or a tube, not
shown, is inserted in the connecting portion 10 of

the outer tube 8, the closing menber 26 is retre&MARCH 2007
by being pressed by the |uerl8aper portion 9, the
opening 6 in the tubular body 24 6 MARCH 2007 - 17
penetrating the insertion hole 18 is opened, and the

| uer taper portion 9 is ﬁE#&b ?ted with the port 3
in the three-way cock 2 via ubul ar body 24.

Thus, since the opening 6 in the tubular body 24 is
surely opened when the tubular body 24 penetrates the
insertion hole 18, the retreat distance of the

cl osi ng nmenber 26 can be nade rel atively short, so
that the connector 25 can be constructed so as to be
conpact as a whole. Subsequently, when the |uer taper
portion 9 is drawn fromthe connecting portion 10 of
the outer tube 8, the closing nenber 26 is advanced
by the urging force of the coil spring 12. \Wen the
tubul ar body 24 is drawn out of the insertion hole
18, the opening 6 in the tubular body 24 is closed.
Thus, since the advance di stance of the closing
menber 26 is relatively short and the opening 6 in
the tubular body 24 is closed quickly, liquid | eakage
and the |ike caused when the |luer taper portion 9 is
drawn out can be made very small. 6 MARCH 2007 18




(DELETED) 6 MARCH 2007 - 19 (DELETED) 6 MARCH 2007
-20 Next, a third enbodi nent of the present invention
will be described. As shown in Figures 6 and 7, &MARCH 2007
connector 41 in accordance-vigh the third enbodi nent
of the present invention is provided to a port 3, one
port of a three-way cock 2, as in the above-descri bed
first and second enbodi Figures 6 and 7, the
same reference nuneralsng§kiﬁ8§§)in Figures 1 to 5
are applied to the same elenents as those in the
above-described first to second enbodinents, and the
expl anation thereof is omtted. In the third

enbodi nent of the present invention, as shown in
Figures 6 and 7, a closing nenber 42 has a cock
portion 43 for closing the | eading end side of a
tubular 24 and a cylindrical contacting skirt portion
44 (tubul ar body contacting portion) that is
connectingly provided at the rear of the cock portion
43 and cones into close contact wth the outer

peri phery of the tubular body 24. On the tubul ar body
24 is fitted a tapered nenber 46 having a tapered
surface 45 whose dianeter gradually



i ncreases toward 6 MARCH 2007 - 21 the rear end. The

contacting skirt portion 44 can be retreated whi

sliding on the tapered surface 45 of the tapered 6 MARGH 2007

menber 46 fromthe | eading end portion of the tubul ar

body 24. Also, the contacting skirt portion 44 is

fornmed into a shape such “at a plurality of annular

thin portions 47 and a plurality of annular thick

portions 48 are provided alternately. Each of the

thick portions 48 fornms an annul ar convex portion on

the i nner surface of the contacting skirt portion 44,

t he contacti Ki rt t|on 44 is retreat

UheVesthors DR T RS TR OeE o Rt kot i 4811
bei Gebeoipbd . | AEO shelwhddkl & iAitiaaCts Wahdl Vheat apeedtor 41

surface 45 of the tapered, nmenber 46, so that the

ing|3qfofglanss sWahle {He dE6iERs caDeH e Honcd { Hae  present
inGORE AGH | DY BKbUiad@rEbon pdrean, beneelyLRt &F a three-way
snoot hly. As shown in Figure 7, when a |uer taper
coglert 2on 8st hdm itdhepr hyet dmscetidedi p fdagtof aad second
r u s issin ed;
e ot o7 %t n Bt er tube b, e dseTenee
nuperdlomslkhese ein ei®ordsy being mmmlbyed: h:@ Iu]r@r same

portl n 9 n enl 6 in the.tubular bog
el%e‘%e ra |Sng AT i ﬁ%er% " hol & clrslboéen}é Xt hseecond

embodi mdraper 4nﬂtﬂhy1eﬁ@lh&a@ﬁﬁﬁUﬂhéﬁéeﬂ y@t&mi&&edunt 3
in %Qethhre JM%y S %hh%éyt of the present invention, as
shown in Figures 6 and 7, a closing member 42 has a cock
portion 43 for closing the leading end side of a tubular 24
and a cylindrical contacting skirt portion 44 (tubular body
contacting portion) that i1s connectingly provided at the
rear of the cock portion 43 and comes into close contact
with the outer periphery of the tubular body 24.
On the tubular body 24 is fitted a tapered member 46

having a tapered surface 45 whose diameter gradually

increases toward



the tubul ar body 24. Further, at this tinme, the

contacting skirt portion 44 slides to the |arge

di ameter side of the tapered nenber 46, so that §N&RCH2007

di anmeter of the contacting sk2xrt-portion 44 is

increased. Thereby, in the contacting skirt portion
restoring elasticity in the dianeter decreasing

UL, Lo A5 B I Oy B eencon

SWRL 1 e U BIBLES 0%l fRe QIaﬁé}:eeci R EadR the tagggea member

force generated by this novenent provides an ur

f 96 F&-ont Bhk e £PKg BAG! pOPL fidn cBULRBGUSH ] ¥r vHAgN2hhe Al 5o,

| uer taper portion 9 |s drawn from the connecting

PEhéi ©ondcPing ek Dtk QFordttitsh &4 tikefoefiedCihbf aSdhdpe such
portion 44 is slid to the small dianeter side al ong

t beat taapdnec l4tyf adecadbubartttein grarteibmeiyeandGa lplurality
restoring force in the dianmeter decreasing direction,
bef wrimotlathéhdokkpopbionsm 8lariespadvadeddal téematéady. Each
tubul ar body 24 is drawn out of the insertion hole
1ef the thigk mositimsise 483 fogsms| apeannidarheoneex dwlﬁ'gion on
elast|C|ty due to the fact that the cock portion
%‘F SYyHRse afd the eprsartipggfkdnt n§°¥' bien ‘bf a When

- t hat th
ﬁl@ ChanEar L s RERe botFreRat, te g tang e aighe Innex

}%%%pﬁ%rgig%lli?f%ge%? %%B&'c%gggglt&%f;pgﬁtig rbro“ilr%ﬁlt into
pring seé Higure , an urdgi

fO{ £8ab¥8lcontact with the tapered surface 45 of the tapered
member 46, so that the sliding resistance is decreased, and
hence the contacting skirt portion 44 can be retreated
smoothly.

As shown in Figure 7, when a luer taper portion 9 that
is provided at the tip end of a syringe or a tube, not shown,
is inserted in a connecting portion 10 of an outer tube 8,
the cock portion 43 is retreated by being pressed by the luer
taper portion 9, anopening 6 in the tubular body 24 penetrating
an insertion hole 18 is opened, and the luer taper portion
9 is communicated with the port 3 in the three-way cock 2 via
the tubular body 24. Further, at this time, the contacting
skirt portiond44 slides tothe largediameter sideof the tapered
member 46, so that the diameter of the contacting skirt portion
44 is increased. Thereby, in the contacting skirt portion
44, restoring elasticity in the diameter decreasing direction

is created. Further, the contacting skirt portion 44 tends



is simlar to that of the coil spring 12 can be
generated. Industrial Applicability According to_the
present invention, a connector can be provided i fMARCH 2007
medi cal fluid tube, and wheg,another nedical fluidis
injected into a flow path for intravenous infusion by

a syringe, the syringe can be connected reliably, so

that snooth nedical work can be perforned. 6 MARCH
tomeve. tosthesnayd diapafesdadfie € dire depereshpenderg46 .
a bottonmed cylindrical @ outer tube provided with a
AhALOECREPRLTF bR BY tiHes PeuEMRRt RERV1IRST apruraiyigiforce
connecting porti.on bejng open so that a cylindrica

b qgékx?%ﬁﬁﬁﬁﬂn can be inserted and connect ed

h : hol. | bul dy ,whi ch d |
ne hBeeBn IRy A P RO B 2 £55 Shffwn £rom
SUTUREEL R LD SR U RO BU £ Rt acting
SKAGA! plretion £iadeteifd ednd §h§@§edi£rﬁ8€é§%]%ehalio§xg the

connecting portion In said outer tube, and

tARITdd sltEadd Als dier eaki @Apkevar flemBed 48NBYCLI PEstoring
portion; a closing nenber made of an elastic
foricy iAltheiiaheiterndesesasimg Firdatisical, bybehich ahet Gock

advance and retreat in the axial direction thereof |,
pondt iono48s isaiadvanced.t ulkeantheatdbulibul bodyb24yiatdrawn
its advance position; an insertion hole which is
out of the insertion hole 18, the insertion hole 18 is closed
by therestoringelasticitydue to the fact that the cockportion
43 is made of rubber and an elastic tightening force of a
rubber-made ring member 38, so that the opening 6 in the tubular
body 24 is closed quickly and surely.

Thus, by providing the contacting skirt portion 44 in

place of a coil spring 12 (see Figure 1), an urging force that

is similar to that of the coil spring 12 can be generated.

Industrial Applicability

According to the present invention, a connector can be
provided in a medical fluid tube, and when another medical
fluid is injected into a flow path for intravenous infusion
by a syringe, the syringe can be connected reliably, so that

smooth medical work can be performed.



provided in said closing nenber at a position facing
the leading end of said tubul ar body, and through
which said tubular body is inserted when said cl BMARGH 2007
menber retreats; tighteningred8s~ for tightening said
cl osing nenber fromthe outer periphery in a
di ] on such that said insertion hole is closed; and
uf@%ﬁ%* ans for urging in the advance direction said
sai d tub od

O S LI 50 & W e S Mo
c %ﬁc%‘i‘ %Ebéeﬂﬁﬁ%#‘ﬁ‘%i&?La%&hﬂé!:?%;%ie&gﬁ =t§851@ading

cocC portl o_n sal d | n_ser ( _
I @bl Herdde t eth it c%Jiﬁxé@dl‘?‘FgCtﬁd}&id}P Bd Yy Ypesdish that a

r
outer tube, and a cylindrical” tubular body ™~ contacting

PRI GAHIEWH ety tY B Whrictdif dffbENthrtsdi gha
cock portion and is brought into close contact with

t onhddEAtREREto; 2holawietubalhphiesd@y whaldh ekteadd along
tubul ar body in a liquid-tight manner, and an annul ar

ptaesaxis wEdat d oart et Esise NG hearear endud fiwhbothycommunicates
contacting portion onto said tubular body is provided
awitthetbeteutpide gifebp ttbmpoxtiom dfasahddyutenttadie agd the
portion. 2. (Amended) The connector according to claim
4 legddmgr e8d) 9€dwhightimlosated adupapredaleEningdtdigtance

partion has a Iuralit¥ of annul ar thickﬁgortions and _ .
L IO See) COPDaftdRg: PRRFAOPAP: FBAE PBFRBJTUPS. and which

alitsecglggltl %.lny tlllg atzvclg.eala igéctgnj.cgne %tolw%rzlr'd said connecting portion;

a closing member made of an elastic material, which is housed
in said outer tube so as to advance and retreat in the axial
direction thereof, and closes said outer tube and said tubular
body at its advance position; an insertion hole which is

provided in saidclosingmember at apositionfacingthe leading
end of said tubular body, and through which said tubular body
isinsertedwhensaidclosingmemberretreats; tighteningmeans
for tightening said closing member from the outer periphery
in a direction such that said insertion hole is closed; and
urging means for urging in the advance direction said closing
member retreated along said tubular body when said tubular
body penetrates said insertion hole, characterized in that
said closing member comprises a cock portion which has said
insertion hole and is removably fitted to the connecting

portion of said outer tube, and a cylindrical tubular body
contacting portion connectingly provided at the rear end of

said cock portion and is brought into close contact with the



3. (Anended) A connector conprising a bottoned

cylindrical outer tube provided with a connectin

portion at the leading end thereof, said connecth@RCH2007
portion being open so that -a 2&y4indrical object to be
connected can be inserted and connected thereto; a

hol | ow t ubul ar body whi ch ext ends alon% the axi s of
s‘aPHeBlRee‘flli*!Pdéal I 4rsabd WPWAT RO IR ddt@sid-tight

ith the outside of tton1 orrtion of said outer tube
ShOnRRE: FRAoPo BRITAF RAPEALPY PeBReEd TG §ressing said
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In Sal I'S open I n the axl

ﬁ%ﬁﬁGi&g&gﬁq”?i§ﬁ§§k§§%ﬁ§ﬁﬁﬁ%2€?gﬁﬁﬁﬁ#”#%a@bﬁhﬁ acting
| Posfignouter tube so as to advance and retreat in the
axial direction thereof, and closes said outer tube
and said tubul ar body at its advance posi tion; an
insertion hole which is provided in said closing
NE0bEheAied) The ¢oRNeE 86t B ddidimptb vl aiendl, ehas@cterized
tubul ar body, and through which said tubular body is
i hs erhaed salidntybhudlar| bedynFoddmaringe poedtion has a plurality
tightenlngneans 6 MARCH 2007 - 25 for tightening
daeneiangthbebeportdanshandueplpepilphyr pf apnglar thin
direction such that said insertion hole is closed; and
uPF hieReaferned Eiﬁ?ﬁ@atﬁlfhénaapﬁnééléﬂrQéFPGﬁ%Q& d
closing nenber retreated al ong said tubular body when
said tubular body penetrates said insertion hole,

CQ?(&&ES&L&?dAiQOBHgEtor comprising a bottomed cylindrical
outer tube provided with a connecting portion at the leading
end thereof, said connecting portion being open so that a
cylindrical object to be connected can be inserted and
connected thereto; a hollow tubular body which extends along
the axis of said outer tube, the rear end of which communicates
with the outside of bottom portion of said outer tube and the
leading end of which is located at a predetermined distance
from said connecting portion in said outer tube, and which
is open in the axial direction toward said connecting portion;
a closing member made of an elastic material, which is housed
in said outer tube so as to advance and retreat in the axial
direction thereof, and closes said outer tube and said tubular
body at its advance position; an insertion hole which is
providedinsaid closingmember at aposition facing the leading
end of said tubular body, and through which said tubular body

isinsertedwhensaidclosingmember retreats; tighteningmeans



sai d closing menber conprises a cock portion which has

said insertion hole and is renovably fitted to the
connecting portion of said outer tube, and a 6 MARCH 2007
cylindrical tubular body cengacting portion

connectingly provided at the rear end of said cock

grtlon and is brou into cl ose contact wth t
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portion of sal closin
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of said tapered portion and hence the dianeter

t BaE@0E1b§ihGGHEMSEE oM S & eoek perfeshewhich has said
retreats along said tubular body and the tube body
cinkecting pole andmsesemowabdyt fd trtedr tendheofcdnecting
tapered portion to provide said closing menber with
apogtgpngofosaiddoaeten tebeoramd @|cwlindricalh tutular body
di aneter decreasing direction of said tubular body
c6ARAACtARIpRPTEbAN canneet tagly Proided@ts thrRepRr end of

2007 . - 26 6. deleted. 7. deleted .
said cock portion and is brought into close contact with the

outer peripheral wall of said tubular body in a liquid-tight
manner, and said urging means is formed from a tapered portion
which is provided at the outer periphery of said tubular body
and the diameter of which gradually increases toward the bottom
portion of said outer tube and the tubular body contacting
portion of said closing member, and said tubular body

contacting portion slides to the large diameter side of said
tapered portion and hence the diameter thereof is increased
when said closing member retreats along said tubular body and
the tube body contacting portion moves toward the rear end
of the tapered portion to provide said closing member with
an urging force due to restoring elasticity in the diameter

decreasing direction of said tubular body contacting portion.
4. deleted

5. deleted



8. deleted 9. deleted 10. deleted 11. del eted
6 MARCH 2007
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6. deleted
7. deleted
8. deleted
9. deleted

10. deleted

11. deleted





