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-1 - DESCRIPTION CONNECTOR 5 Technical Field The present
invention relates to a connector which connects an opening portion of a
pipe, e.g., a three-way cock with a syringe. 10 Background Art With one
of opening portions of a three-way‘cé’ek‘connected with an infusion line or
the like being used as a connection port, there has been conventionally
carried out mixture injection of a chemical or the like into the 15 infusion
line from a syringe connected Wi$CGRERBKANction port. In this operation,
the opening portion of the three- way cock must be liquid-tightly connected
with the syringe so that the chemical injected into the infusion line from
the syringe must be prevented gpR\¢QfiEHg into contact with 20 outside
air or occurrence of liquid leak must be avoided. Thus, as a connector
which liquid-tightly connects the three-way cock with the syringe, one
described in the specification of, e.g., U.S. Patent No. 6036171 has been
TeghalgaA dohBdétor 31 described in this specification 25 comprises a

Cy””d”cﬁl%e%"r%@gn beﬁ%""@f&is ngc%}%?mg i) %%‘(?;'I‘r%%%g%iov%ich

12c of a three~way coc and a valve ich'isincluded in the

coflee¥eNANbBH3A RARE -po BERHNEPRENITHROIIEN.2C a5 Hvdeivay
FIG. 4. The valve body 3 is an elastic body consisting of,
cock with a syringe.

Background Art

With one of opening portions of a three-way cock
connected with an infusion line or the like being used as a
connection port, there has been conventionally carried out
mixture injection of a chemical or the like into the
infusion line from a syringe connected with the connection
port. 1In this operation, the opening portion of the three-
way cock must be liquid-tightly connected with the syringe
so that the chemical injected into the infusion line from
the syringe must be prevented from coming into contact with
outside air or occurrence of liquid leak must be avoided.

Thus, as a connector which liquid-tightly connects
the three-way cock with the syringe, one described in the
specification of, e.g., U.S. Patent No. 6036171 has been
known. A connector 31 described In this specification
comprises a cylindrical sleeve member 32 which is fitted
around an opening portion 12c of a three-way cock 11 and a

valve body 3 which is included in the sleeve member 32 and
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e.g., a flexible synthetic resin. Further, the sleeve member 32 of the
connector 31 comprises a large-diameter 5 portion 4 which is fitted around
the opening portion 12c and a small-diameter portion 5 which
communicates with the Iarge-dian‘ret%r portion 4, and a step 33 is formed
between the large-diameter portion 4 and the small-diameter portion 5.
10 The connector 31 is attached to the three-way cock 11 by fitting the
seplge HemeRe pbR e 6L #Ns|dede aReRibRW32 ioh thkGpehing portion

12c. With this cqnfiguration, since the valve hady 3 is,composed of the

floxble SYRENEErP A bpanhin 81 BATTBHGh BPRY. FORSRaReHD o
e . §Ortiog SFpURE ArhelRsisRlY anpiessed-by-the PPeping Raytiegd2c.

and the opening portion 12c is thereby sealed by the valve body 3. On
mettimeethg? hafid tivbec timneartmact@13 Lanpitaskesd o thertheahayebek

11, a bottom portion 10 of 20 the valve body 3 is pressed and fitted into
POfHel SRaft didMistar portbhtd-8fliRrQussk (RSS9 RS STeken aldf

anffPIONSRR SEAEOR BOT LIS Al TR RS SIHIER e

openéd and appressed adainst a” non-i er end portion of

1 aiges\IERareen BBt eylingler and RordeR)s BIeed fyAdaswbtheen
opening portion 12c¢ and the syringe are liquid-tightly connected with each
thethk byehd Bamedigie cps i ¢love\andsitibe tiemediVe thvaypestiesr portion

5 composed of the

The connector 31 is attached to the three-way cock
11 by fitting the large-diameter portion 4 of the sleeve
member 32 on the opening portion 12c. With this
configuration, since the valve body 3 is composed of the
flexible synthetic resin, an opening end portion 9a of the
cylindrical portion 9 is pushed and elastically appressed
by the opening portion 12c, and the opening portion 12c is
thereby sealed by the valve body 3.

On the other hand, when the connector 31 is
attached to the three-way cock 11, a bottom portion 10 of
the valve body 3 is pressed and fitted into the small-
diameter portion 5 of the sleeve member 32. In this state,
a slit 10a provided on the bottom portion 10 is usually
closed, but the slit 10a is opened and appressed against a
non-illustrated cylinder end portion of the syringe when
the cylinder end portion is iInserted.

As a result, the opening portion 12c and the

syringe are liquid-tightly connected with each other by the
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flexible synthetic resin, there is a disadvantage that the resin is
deteriorated by repeatedly inserting/removing the 5 cylinder end portion of
the syringe, or the resin creeps and the elasticity is thereby reduced when
the cylinder end portion is kept inserfed for a long period in time. If the
elasticity of the resin forming the valve body 3 is reduced, the valve body
3 is kept pushed in the large-diameter 10 portion 4 of the sleeve member
coppegEantbt be again fitted into the small-diameter portion 5 when the

o g e BT IR B o

FIBEGPIYRPAPRII0T 83 ph the he p¥lidicRl pedianAArd e PRGRNEhe

portion 12¢ or between the slit 10a and the cylinder end portion of the
resyinnges atelttbemisdite ¢ghoyibitibpebtbeddntacisd at chgwieahaydctgdthe
from the syringe with outside air or occurrence of Ii%uid leak. 20

cy b re A tROFEAoR T TR ShthengRvetestiBed PrdblemECRAS
anfl (NEEAIOS AISSPTHIGIORI0 PR AFUMER A I Per end

assuredly prevent a chemical njec om a 25 syringe from
pof @At WEh |oeEdq AEEF BYQIOFOFCHITEBFR) Opkqtid e ain TRiahievehisthe

aim, according to the present - 4 invention, there is provided a connector
elasmpasity: afcytingricelsicevkomrengertiaingd Ve gbatlymatek porgshuced,
the valve body 3 is kept pushed in the large-diameter
portion 4 of the sleeve member 32 and cannot be again
fitted into the small-diameter portion 5 when the cylinder
end portion of the syringe is iInserted, or the valve body 3
iIs inclined in the sleeve member 32. As a result, a gap is
formed between the opening end portion 9a of the
cylindrical portion 9 and the opening portion 12c or
between the slit 10a and the cylinder end portion of the
syringe, and there is the possibility of the contact of a

chemical injected from the syringe with outside air or

occurrence of liquid leak.

Disclosure of the Invention

In view of the above-described problems, it is an
object of the present invention to provide a connector
which can assuredly prevent a chemical injected from a
syringe from coming into contact with outside air or avoid
occurrence of liquid leak.

To achieve this aim, according to the present
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which is fitted around an opening portion of a pipe and a small-diameter
portion which communicates with the large- 5 diameter portion; and a
valve body which includes a cylindrical portion and a bottom portion which
closes one end portion of the cyIirrdrﬂ:aT portion, and is composed of a
flexible synthetic resin elastic body including a slit- like valve hole at the
bottom portion, the valve body being 10 accommodated in the sleeve
INYRIMHE TR stBR EEmBRNBr#al dAdoge i ReE TV (i GOBPIRESAN@dridal
ortion.is _positioned on the opening portion side of the pipe.and the _ .
oy ARSI or IS5YSORIPER it i o lRE 95 nill FEERly BSiEbAon
whil¥hiajee-¢iprilar ReBigRPTdhe sisenery mePbrRidese e pouidy a
the opening portion to push the valve body against the opening portion so
smiHl Hod apertieg  portibnos sealedhtheowaive hoketiesing Dplenttievhirg e -
cylinder end portion of a syringe is inserted into the valve hole, the

di 3eiRg peRedii and tRndy gy BRAgILEGH! Borhvslesd With
cy?i‘%%ﬁhceri"’heé‘r fapened 53%8 S AT UATAN T Sses one

S
cylindrical'end portion, wherein e{;l?eevé)member comprises a %pered
enBOROPMBIEN oo rRRSITRIAMIST ERINgIBIRITAN ViHYthEsSTBRlhgnseRien f
portion, and also comprises a plurality of ribs which 25 extend on an inner
a Péepidrhesayakheftthe [aepidiambisat portioedyiongalieddingvise slit-
_direction of the sleeve member. According to the connector of the present

likg YRR U ScthetBpe RGN R AU AP Bonddtgs ¥l ve body being
acEEﬁﬁ6ﬁﬁE@@rPﬁ”%ﬁbagiggbﬁﬂﬂgﬁ%gpe¥ﬁpgﬂgﬁ]%fmanner that an

opening end portion of the cylindrical portion is
positioned on the opening portion side of the pipe and the
bottom portion is positioned on the side opposite to the
opening portion, the large-diameter portion of the sleeve
member being fitted around the opening portion to push the
valve body against the opening portion so that the opening
portion is sealed, the valve hole being opened when a
cylinder end portion of a syringe is inserted into the
valve hole, the opening portion and the syringe being
liquid-tightly connected with each other when the opened
valve hole is appressed against the cylindrical end portion,
wherein the sleeve member comprises a tapered portion which
connects the large-diameter portion with the small-diameter
portion, and also comprises a plurality of ribs which
extend on an inner peripheral surface of the large-diameter
portion along a lengthwise direction of the sleeve member.

According to the connector of the present
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the sleeve member with each other is provided, the valve body pushed
into the large-diameter portion can be guided 5 by the tapered portion to
be again fitted in the small- diameterrgortion without being locked by a
step between the large-diameter porfion and the small-diameter portion.
Further, according to the connector of the present invention, since the

_ ribs are provided on the inner 10 peripheral surface of the large-diameter
1NYBAIBRAT th& Isleevd e ntigie iRy A8 bER isVElsbreenbe GsritdR

the sleeve member so that its postyre is controlled, thereby avojding th
Rl et s e T Cral s ol
thiverlietdhRemberd IR Re RS IR RUSHADLIG HRRI0PINBI PRINRD.

and the valve hole can be securely appressed against the cylinder end
bodyrtpnsiidde sptoga;hthelalry assiranytweveatiriolachearncdlénjgeteded

from the syringe from coming into contact with outside air and 20 avoiding

by o&QGrdiRESAE URPIEEKOThE Qré RARMMLBA T eHatR iR dSRad A

YR SRR TEERSRYETRG. TBEATC M LA E0 Ao BB the

peripheral surtace of the small-diameter portion a e syringe

1afg@pPHIematedk pdireppanahe ovirs Zmearitheiahride pf frarvdbder
end portion, the lock cylinder is screwed to the male screw portion.
Funttheurgh aheaydnge ntay tdtecopoprisectheriocd ciimelep baskabuter - 6
eripheral side of the cylinder end portion, the syringe is assuredly

_p : !
INYEATIQBY withthE JH&RirgsHiBh O f f@Yikded on the inner

peripheral surface of the large-diameter portion of the
sleeve member, the valve body is supported by the ribs in
the sleeve member so that its posture is controlled,
thereby avoiding the inclination.

Therefore, according to the connector of the
present invention, the valve body can be assuredly pushed
to the opening portion, and the valve hole can be securely
appressed against the cylinder end portion of the syringe,
thereby assuredly preventing a chemical injected from the
syringe from coming into contact with outside air and
avoiding occurrence of liquid leak.

The present invention is characterized in that,
when the sleeve member comprises a male screw portion on an
outer peripheral surface of the small-diameter portion and
the syringe comprises a lock cylinder on the outer
peripheral side of the cylinder end portion, the lock
cylinder is screwed to the male screw portion. Although

the syringe may not comprise the lock cylinder on the outer
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when screwed to the male screw portion provided to the sleeve member if

the syringe comprises the lock cylinder on 5 the outer peripheral side of

the cylinder end portion. As the pipe, there is, e.g., a three-way cock.

Brief Description of the Drawings FI® Ihis a partially cutaway explanatory

cross- 10 sectional view showing a connector according to the present

invention; FIG. 2 is an explanatory cross-sectional view showing a i
pekdiifirados dflg seevENfempbi Dded ieté RONtdEDr attwdFyitbiEe Is

oA S E A T A 15

whEFPSStpeUN L YICPHENAMPE SSEQFBIRNHBRHICHNNGFIRT 1 &6 BoghMade for

Carrying out the Invention An embodiment according to the present
s | ewreatioembid monfb& e ssyrahyedetampeisestarheitl cefkreng ki tadihe on
accompanying drawings. FIG. 1 is a partially cutaway explanatory

therRUIRICHBRANIBR SRbwiigle Bfcdie cfor btreriingsithertion.
embodi enty IG. 2 isean tehx(gll,aénag%ry Qo s-segiq:r}%l,é/ie)ewv 8hov(\§i(51
ArortbF A aing

configu eVe member uséd in the connector accord olathis
- 7 embodiment, and FIG. 3 is a cross-sectional view taken along a line
[I-11l depicted in FIG. 2. A connector 1 according to this embodiment

BrdegichesarAlst idiyuicktighty Beavdotg.g., a three-

FIG. 1 is a partially cutaway explanatory cross-
sectional view showing a connector according to the present
invention;

FIG. 2 is an explanatory cross-sectional view
showing a configuration of a sleeve member used in the
connector according to the present invention;

FIG. 3 iIs a cross-sectional view taken along a
line I11-111 depicted in FIG. 2; and

FIG. 4 is a partially cutaway explanatory cross-

sectional view showing a conventional connector.

Best Mode for Carrying out the Invention

An embodiment according to the present invention
will now be described in detail hereinafter with reference
to the accompanying drawings. FIG. 1 is a partially
cutaway explanatory cross-sectional view showing a
connector according to this embodiment, FIG. 2 is an
explanatory cross-sectional view showing a configuration of

a sleeve member used iIn the connector according to this
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5 way cock 11 and a syringe 21 with each other. In this example, the
three-way cock 11 comprises a first opening portion 12a connected with a
non-illustrated infusion line and a second opening portion 12b in a linear
direction and also comprises a third (Ype'ning portion 12c in 10 a direction
orthogonal to the opening portions 12a and 12b, and the connector 1 is
attached to the opening portion 12c. Any two or all of the respective
emppedingporticid1 Fd G213 ahd B cdmrsuiRald @ih kachayhdakegn

switching a cock . 13. ecjfically, the con or 1 liquid-tightly 15
a1 3dbed BB oA Do A 15 6 o o cock 13 wih the
syringe A1 IHERBISES BEISSVATHGTPE’ £ @i Rt
accommodated in the sleeve member 2. As shown in FIGS. 2 and 3, the
depleeteanambed 2 .cdmfrispsiatarggroidiyetomoeidis4 vehigh is fittechree-
around 20 the opening portion 12c of the three-way cock 11 and a

wayaRGlfarkétéd Horiordy ChRgRusitatE Mitarb |&EBeHiameter portion 4,

and also,comprises efed portion 6 whose diameter is.re d from
the Iargel-%i;?n%eltgr S%r%ﬁéjﬁiﬁ sidfeﬁt%w%??g ?ﬁéﬁf%llgﬁégr%e?elr p%%ﬁ%nréges a
fipige. bPERThd Sodses etenpinaalene cdengititse dirasiiMMibstrated
sleeve member 2 are provided on an inner peripheral surface of the
1 nEwgd-@imnkdtee paribrad Sechad|egyemhambes ptaceordidl - Bntathld near
_embodiment, four ribs 7 are provided at equal intervals in a

A EfREIARINeAS RLERoCERHERRIE, the WSk RPRRAIERAUTBRs LS 1N
a BRRCEIDH ROFILEORA" RUCERE BB A BET it 12a and 12b,

and the connector 1 is attached to the opening portion 12c.
Any two or all of the respective opening portions 12a, 12b
and 12c communicate with each other by switching a cock 13.

Specifically, the connector 1 liquid-tightly
connects the opening portion 12c of the three-way cock 11
with the syringe 21, and comprises a sleeve member 2 and a
valve body 3 accommodated in the sleeve member 2.

As shown in FIGS. 2 and 3, the sleeve member 2
comprises a large-diameter portion 4 which is fitted around
the opening portion 12c of the three-way cock 11 and a
small-diameter portion 5 communicating with the large-
diameter portion 4, and also comprises a tapered portion 6
whose diameter is reduced from the large-diameter portion 4
side toward the small-diameter portion 5 side. Further,
ribs 7 extending along a lengthwise direction of the sleeve
member 2 are provided on an inner peripheral surface of the

large-diameter portion 4. In the sleeve member 2 according
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5 small-diameter portion 5, and a lock cylinder 23 provided on the outer
peripheral side of the cylinder end portion 22 of the syringe 21 is screwed
to the male screw portion 8. It is to be noted that the lock cylinder 23
comprises a female screw portion‘2§on an inner peripheral surface 10
thereof. On the other hand, the valve body 3 comprises an elastic body
formed of a flexible synthetic resin such as silicone rubber, and it is a

tocinticambedli ieR B.bdieh dorhpriging Becylihandalgsbredn odinala

- %%tom portion 10 15 closiga one,end portion of the cylindrical portion 9.

n FXS\,& e v 5889] _§%%‘c'd.% &Jla'fgé: %'sleeye member_ 2in
such a maAEdRAcILOPYNBY STERAStIRR A8 Beliptical Pottion e
is placed on the opening portion 12c side and the bottom portion 10 is

scpaegepdantthersid@ a0 ogpositdt & theeopigrheg abrtsunrF2oc&Vbdn tiee
large-diameter portion 4 is fitted around the opening portion 12¢ with the

smad| e%bﬂ?@@éﬁn@_%é&f?ﬁm%da&'&qn%é%%Bv@éd!ekﬁﬁﬁé'd %%rﬁné?,%ﬁéed
onS B IEEP BATRAETC 1410 BHSR S R AR ERT, 22

the valve he opening end portion 9a e cy ortion ri1s

ofPepled R gtastioallyj apriepeqd dytheldrentz BosPlYhare fba 8.
bottom portion 10 is - 9 pressed and fitted in the small-diameter portion 5

I tofithetaldeoemditetDalt idtrebd aotedoybi tridenb 23 faonyd Bethea
inner peripheral surface of the large-diameter portion 4 are in contact with

fe%‘@ué?ﬁ@Wpﬁ@rﬁFé%@e‘l on an i1nner peripheral surface
thereof.

On the other hand, the valve body 3 comprises an
elastic body formed of a Fflexible synthetic resin such as
silicone rubber, and it is a cylindrical body with a bottom
comprising a cylindrical portion 9 and a bottom portion 10
closing one end portion of the cylindrical portion 9.
Moreover, the valve body 3 is accommodated in the sleeve
member 2 in such a manner that an opening end portion 9a of
the cylindrical portion 9 is placed on the opening portion
12c side and the bottom portion 10 is placed on the side
opposite to the opening portion 12c.

When the large-diameter portion 4 is fitted around
the opening portion 12c with the valve body 3 being
accommodated in the above-described manner, the sleeve
member 2 is attached to the three-way cock 11. As a result,
in the valve body 3, the opening end portion 9a of the
cylindrical portion 9 is pushed and elastically appressed

by the opening portion 12c, and the bottom portion 10 is
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5 of the valve body 3. Although the slit 10a forming the valve hole is
usually closed, it is opened when the cylinder end portion 22 of the
syringe 21 is inserted, and the opened slit 10a is appressed against the
cylinder end portion 22. At this 10 tinf, the opening end portion 9a of the
cylindrical portion 9 is elastically appressed against the opening portion
12c and sealed, as mentioned above. Therefore, the connector 1

pregsedighng chbhtded e operingsdkion 120ekarthposktee 21 @fhthe

each other,.when the sit 10a is appressed 1 ainst the cylinder_en
SUEE 5T Rkn 2o oLbvd b8 S s HaP ohd BortoheEned
onOtHie SNGR Pelpipsriteding el 19f. the VYRR iBireshed
into the large-diameter portion 4. However, since the tapered portion 6 is
po poMiate d12@ betvieercthetiacde -diete téhpotiotbet-ape thpbeed-Hizuetsice
portion 5, the valve body 3 is guided by the tapered portion 6 to easily
of &b wAheastRRAY which the bottom portion 10 is fitted in the

smalldia(ygier AL WHPR 1e,cy pdien £ RIon 23 (o et 25

Additionally, witfr'the sleeve member 2, when the cylinder end portio

usisaPiSried s¥edhe st 102, fAls (AEHINGRIRSEMIHHEY @HE" portion
peripheral surface of - 10 the cylindrical portion 9 and the cylindrical

22poffioti@eissguppgee@by i kibs@rTthdiefard atiustapeariabde sdie 10a
body 3 can be controlled by the ribs_7 so that the valve_ body 3 can be

IS ARRRESPREnASAGTIoIRRE iFHiRRs end portion 22.7 AT this

time, the opening end portion 9a of the cylindrical portion
9 is elastically appressed against the opening portion 12c
and sealed, as mentioned above. Therefore, the connector 1
liquid-tightly connects the opening portion 12c and the
syringe 21 with each other when the slit 10a is appressed
against the cylinder end portion 22.

With the sleeve member 2, when the cylinder end
portion 22 of the syringe 21 is inserted into the slit 10a,
the valve body 3 is pushed into the large-diameter portion
4. However, since the tapered portion 6 is provided
between the large-diameter portion 4 and the small-diameter
portion 5, the valve body 3 is guided by the tapered
portion 6 to easily return to the state in which the bottom
portion 10 is fitted in the small-diameter portion 5 when
the cylinder end portion 22 is removed.

Additionally, with the sleeve member 2, when the
cylinder end portion 22 is inserted into the slit 10a, the

ribs 7 are in contact with the outer peripheral surface of
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5 diameter portion 4. As a result, according to the connector of this

embodiment, the valve body 3 is not kept being pushed in the

large-diameter portion 4 nor inclined, the valve body 3 is assuredly

pushed to the opening portion 12¢C ahHl sealed, 10 and the slit I0a is

securely appressed against the cylinder end portion 22 of the syringe 21.

Therefore, the contact between a chemical injected from the syringe 21
thangylisigw igadndetetiqid eanshribe seylibairdgsidedposition 9 is

embogdiment according,to the present invention 15 and compagative
SRR EL TN ok Hecroed. [ETkBairEn ) O ERbatntaR, 181ve
boBiPHICERAHENRYAE Fo F?BEBLH?“%@ VRIS TeLONPREIPT &HROMNRNIRIRY

the sleeve member 2 and the valve body 3 is attached to the 20 opening
bodyrt®nckit dfehp tieneentay cFeiohlfshiogn imEK néy wene pheparattge-

_they were left with the cylindrical end portion 22 of the syringe 21 being
dipasitigseROI HIPR 4iit 10a of each valve body 3, the cylindrical end

portions, 22 weg (erygved, gach dwyand g QuBe gL sonnegiore ;25

which are where the valv bogy was kept” being pushed
emBisdlpregrtiameier pamiga HomRich WikbaoefrEpd (has AgiqRieskad in

state hereinafter) was confirmed. - 11 Table 1 shows a result until the
théouttrgmy- diametize podtigen Samses Lno biredh helvihngvalve body 3

configuration in which the connector 1 comprising the sleeve member 2

1SR GAIlY I EHalarkRRePRSIHNG Portion “12¢ and sealed,

and the slit 10a is securely appressed against the cylinder
end portion 22 of the syringe 21. Therefore, the contact
between a chemical injected from the syringe 21 and outside
air and the liquid leak can be assuredly avoided.

An embodiment according to the present invention
and comparative examples will now be described.

[Embodiment 1]

In this embodiment, 25 products each having a
configuration in which the connector 1 comprising the
sleeve member 2 and the valve body 3 is attached to the
opening portion 12c of the three-way cock 11 (shown in FIG.
1) were prepared, they were left with the cylindrical end
portion 22 of the syringe 21 being kept iInserted in the
slit 10a of each valve body 3, the cylindrical end portions
22 were removed each day, and the number of connectors 1
which are in the state where the valve body 3 was kept
being pushed in the large-diameter portion 4 (which will be

referred to as a depressed state hereinafter) was confirmed.
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5 opening portion 12c of the three-way cock 11 shown in FIG. 1 were
prepared, the operation of obliquely inserting the cylinder end portion 22
of the syringe 21 into the slit [0a of the valve body 3, applying a load to
the valve body 3 and then removThglt:he‘cylinder end portion 22 was
performed 10 for 100 times, and presence/absence of the depressed state
was confirmed each time. Table 2 shows a result in which "0" represents

Takecdnrile@yrs) ahiesilitoiehid ttaeddindsdd sRaye even though the

operation was cartied out fqr 100 times and "X" represgqts the, connector

P which TESterah e HEBTLAER AT 1bokings IRAGEnARY 34 2
colPFTSLAAORSH Iniisanters e iepEaseistaisnyithin A0 HRes.

the number of the operation at which the connector 1 entered the
sldepressednistate 2s amittetthie paénthesedaftdr ds2af€actpadathe® the

Example 1] In_this comparative example, the same %reﬁaration as

S

opeRMKdiRe Rt Whasirhade BxEbs: thar sRoNAYcBPS shbwshmvRidy FIG.

was used in place of conn £ 1. Each prpduct was left with th
1 VG PR 108 FRPER Tl dn 55, HIFIUTEIS, FRYR IR spe
cy Prnefeqacdnialys ey, Z2ChEYiRde S/ Reiop WEHRINYRI eNFY 10a
other day and the number of the connectors 31 having the - 12 valve
ofbgtie 3va live dbpdygsdd stap lyasgprdirheaditte tohe nvatéuehdady 3
connector 31 comprises a sleeve member 32 in géace of the sleeve

anthHGEr 7 BIMEICshnERfraY HaKlEn SihvParEdaiure tHasoRerdymed

for 100 times, and presence/absence of the depressed state
was confirmed each time. Table 2 shows a result in which
“0” represents the connector 1 which did not enter the
depressed state even though the operation was carried out
for 100 times and ““x” represents the connector 1 which
entered the depressed state within 100 times. Incidentally,
as to the connector 1 which entered the depressed state
within 100 times, the number of the operation at which the
connector 1 entered the depressed state is written in
parentheses after “x”.

[Comparative Example 1]

In this comparative example, the same preparation
as Embodiment 1 was made except that a connector 31 shown
in FIG. 4 was used in place of the connector 1. Each
product was left with the cylinder end portion 22 of the
syringe 21 being kept inserted in the slit 10a of each

valve body 3, each cylinder end portion was removed every

other day and the number of the connectors 31 having the
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5 Then, the same preparation as Embodiment 1 was made except that
the connector 31 shown in FIG. 4 was used in place of the connector 1.
The operation of obliquely inserting the cylinder end portion 22 of the
syringe 21 into the slit 10a of the vah body 3, applying a load to 10 the
valve body 3 and then removing the cylinder end portion 2 was performed
for 100 times, and presence/absence of the depressed state of the valve

vabuey Bagds SorffiinfieesgPiassadbitatponas rAnfiftesdsambt is
anner as Embodiment 1. [Comparative Example.2] 15 In this
€O B oA SOl e Pt ar o S AR o ESYE Mggiber
320%¢E R Pade® Bff2 BlRe Ve reebendnBbshavviish hasihesesie shape
as the sleeve member 2 except that the tapered portion 6 is not provided

Tabten thshghwtharive3ale pnostiddd thd afstepth fataned between 20 the
large-diameter portion 4 and the small-diameter portion 5. Each product

was left Witfiihe EfhRARHAISHEBR 281 BftRSsyFNGecHIMGEhg kelfaS
eSS FlldCpl each¥alye Py %ysagh ylndgicendpeion 2,

was remaoved every other day, an e number of the connectors having

in2p Iagxalyge basy Thnhederreased State wpe FatioRed FTablpikEedays
a result until the fourth day. Then, the same preparation as Embodiment 1

INgast iy ntéue eydan deusecoidthpaidah@maibef (tbestswningesc1
has the same shape as the sleeve. member 2 except that the tapered

Inggribhes Rid: ptoGaed ebBR talyrPiHRaMs ? -arkRRbYilied faloathste
thg”U§PJ§HB@89tgegﬂgethen removing the cylinder end portion

2 was performed for 100 times, and presence/absence of the
depressed state of the valve body 3 was confirmed each time.
Table 2 shows a result in the same manner as Embodiment 1.
[Comparative Example 2]

In this comparative example, the same preparation
as Embodiment 1 was made except a use of a sleeve member
(not shown) which has the same shape as the sleeve member 2
except that the tapered portion 6 is not provided even
though the ribs 7 are provided and a step is formed between
the large-diameter portion 4 and the small-diameter portion
5. Each product was left with the cylinder end portion 22
of the syringe 21 being kept inserted in the slit 10a of
each valve body 3, each cylinder end portion 22 was removed
every other day, and the number of the connectors having
the valve body 3 iIn the depressed state was confirmed.
Table 1 shows a result until the fourth day.

Then, the same preparation as Embodiment 1 was
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5 diameter portion 4 and the small-diameter portion 5. The operation of
obliquely inserting the cylinder end portion 22 of the syringe 21 into the
slit 10a of the valve body 3, applying a load to the valve body 3 and then
removing the cylinder end portiorr 223vas performed for 100 times, and
10 presence/absence of the depressed state of the valve body 3 was
confirmed each time. Table 2 shows a result in the same manner as

magenseneRtt & [¢ensdratite ExARDIE 3NRMPRY cdhpArasiewsanmpid che
same preparation 15 as Empodiment 1 was made except a use,of the

o R der AR i RELTnd CANE s P go G JBate the

ta DorXFBAL B2 N1edS P A5G N9bA A YRILGIRUBRANR ibs 7
apered portion 6 is provided. Each product was left with” the cylinder end

arpopoovAtefttharsyriags tdpbaisg keph2d insstiedan tieheslitl@z g each
valve body 3, each cylinder end portion 22 was removed every other day,

di1gRETRE MBS t e%Bﬁn@&%rsSﬁ‘Q\liﬂg‘ﬁi@%I%'bo%?@i_iw%e5- The
ong PSR S SRR TR E PR IR AVRPHAAE [ ion

hen, the same preparation as odi was made excep

22agipe@idhepleRvganemben trotahe s Micindasthersanmaineressly 3,

the sleeve member 2 except that the - 14 ribs 7 are not provided even
apthbyyhgha tdpaddtoridve 6vslprevidedyTRe apdrativarofrsbliqualyg the

inserting the cylinder end portion 22 of the syringe 21 into the slit [0a of
cyfngale B8y ROLEARh |c‘!‘é%§toﬂﬁ5ffé\méeﬁo%% 100 times, and

presence/absence of the depressed state of the valve body 3
was confirmed each time. Table 2 shows a result in the
same manner as Embodiment 1.

[Comparative Example 3]

In this comparative example, the same preparation
as Embodiment 1 was made except a use of the sleeve member
(not shown) which has the same shape as the sleeve member 2
except that the ribs 7 are not provided even though the
tapered portion 6 is provided. Each product was left with
the cylinder end portion 22 of the syringe 21 being kept
inserted in the slit 10a of each valve body 3, each
cylinder end portion 22 was removed every other day, and
the number of the connectors having the valve body 3 in the
depressed state was confirmed. Table 1 shows a result
until the fourth day.

Then, the same preparation as Embodiment 1 was
made except a use of the sleeve member (not shown) which

has the same shape as the sleeve member 2 except that the
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5 and then removing the cylinder end portion 22 was performed for 100
times, and presence/absence of the depressed state of the valve body 3
was confirmed each time. Table 2 shows a result in the same manner as
Embodiment 1. It is to be noted tiratlifh the connector 1, the 10 cylinder
end portion 22 of the syringe 21 is usually inserted into the slit I0a of the
valve body 3 to inject a chemical or the like and the cylinder end portion
ribs g ighsedigielprepivdeerusoretorbbriign Khgetaneirre dsligteon 6

__insertion of the cylinder end partion 22 inta the 15 slit0a of the valye bod
TSR R HEl pLor RGN ThoABAASEY EMGT R 1%

cy PPRRAFABYRI BBGPHiB 149 Hhieqiro g}ﬁ*ﬁﬁﬁ’g@‘:b‘i’iﬂi MSCHREEs el 10a

portion 22 of the syringe 21 being kept inserted in the slit I0a of the valve

ofbaitie 3vadreethbayne3dayappribpeagng 20dhd operdtiom ofadbligublydy 3
inserting the cylinder end portion 22 into the slit I0a of the valve body 3

angn§hssh reRRVARBhENS icdAsepoRidA oLk 22veAToRakbRsMed
rof S0 ORI e ST SR Kol

of4endax/8 B4 2bdatal 9 1E 2colfirmed each time. Table 2 shows
a result in the same manner as Embodiment 1.

It is to be noted that, in the connector 1, the
cylinder end portion 22 of the syringe 21 is usually
inserted into the slit 10a of the valve body 3 to inject a
chemical or the like and the cylinder end portion 22 is
immediately removed upon completion of injection, but
oblique insertion of the cylinder end portion 22 into the
slit 10a of the valve body 3 is not usually performed in
itself. Therefore, as in Embodiment 1 and Comparative
Examples 1 to 3, leaving the product with the cylinder end
portion 22 of the syringe 21 being kept iInserted in the
slit 10a of the valve body 3 more than one day or repeating
the operation of obliquely inserting the cylinder end
portion 22 into the slit 10a of the valve body 3 and then

removing the cylinder end portion 22 are very sever

conditions.
[Table 1]
Embodiment 1 | Comparative Comparative Comparative
Example 1 Example 2 Example 3

1st day 0 5 0 1

2nd day 0 4 0 0

3rd day 0 6 0 0

4th day 0 3 1 2
Total 0 18 1 2
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It is apparent from Table 1 that there is no connector 1 according to
Embodiment 1 in which the valve body 3 is in the depressed state under
the severe conditions even though the fourth day is reached, and the 5
connector 1 according to Embodimeh®1s superior in the effect of
avoiding occurrence of the depressed state of the valve body 3 as
compared with Comparative Example 1 using the sleeve member 32

which ddek 6t inginae @oth feothpeabd @otidhadd tHeles s no

C ive E le. 2 usi he sl ber which includ
CONIETHRR 1 ABGI Hishchs SRR AT Bbe ELalASS dit frdve
bodiexe jrerpRe ik} hg taR@redRUFOR AP W EPLiRs 7. [Table

2] Embodiment 1 Comparative Comparative Comparative Example 1

cobdamnptn? BwenplEifosgimtibd Frur@2dayimes (8etdired), Samplethe
0 x (let time) 0 x (77th time S%ngle 30x (6thtime) 00 Sample 40xo0
conesikaimd) GRLTfEY SR pknbedigenoskh it SURShBRI6 8% d6e

ef¥%%%“8F*§%%?%@ﬁ@°8535%¥%ﬁ%8’6#8§WE”HSLressed state of the
valve body 3 as compared with Comparative Example 1 using
the sleeve member 32 which does not include both the
tapered portion and the ribs 7, Comparative Example 2 using
the sleeve member which includes the ribs 7 but no tapered
portion 6 and Comparative Example 3 using the sleeve member

which includes the tapered portion 6 but no ribs 7.

[Table 2]
Embodiment 1 | Comparative | Comparative |Comparative
Example 1 Example 2 Example 3
Sample 1 o x x o
(21st time) (80th time)
Sample 2 o x (1lst time) o X
(77th time)
Sample 3 x (6th time) o
Sample 4 X X
(28th time) (75th time)
Sample 5 o x o) o
(25th time)
Sample 6 o x o o
(24th time)
Sample 7 o x (3rd time) o x
(85th time)
Sample 8 o x (lst time) o x
(88th time)
Sample 9 o x (5th time) o o

It 1s apparent from Table 2 that there i1s no
connector 1 according to Embodiment 1 in which the valve
body 3 1s In the depressed state even when iInsertion and
removal of the cylinder end portion 22 with respect to the

slit 10a are repeated for 100 times under the severe
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Sample 8 0 x (let time) O x (88th time) Sample 9 0 x (5th time) 0 0 Itis
apparent from Table 2 that there is no 15 connector 1 according to
Embodiment 1 in which the valve body 3 is in the depressed state even
when insertion and removal of the cjy'ﬁvnder end portion 22 with respect to
the slit 10a are repeated for 100 times under the severe - 16 conditions,
and the connector 1 according to Embodiment 1 is superior in the effect
copglatdiamng o ehbe of gitneebedssbdasiarRreikAe vBR EilRddment 1

_ ed with C ' le 1 using the sl ber 3

R R L I T

depPERAAIGERTHIE %h@iWWé'%@Y_ ngmper Weh PReluf§ e ribs
but no tapered portion 6 and Comparative Example 3 using the sleeve

Compsnriadr wiei cExianjpbe s The sapegedipertseéwat memibsr7. 3D Tiarefordpes
according to the connector 1 of Embodiment 1, the effect of assuredly

ok, diBFAHHE AL tea ABRIEM RS Hord 1RNGy kYR 70 Bitn

coff IS RS ey R SR Bl R

i nERLABENABPTTNR 12CIli e BreayEpEepoKcioiis eappdiment, but
the connector 1 may be attached to an opening portion of any pipe other

Conpariat kneecEwaypprbek 311sing the sleeve member which

includes the tapered portion 6 but no ribs 7.

Therefore, according to the connector 1 of
Embodiment 1, the effect of assuredly avoiding the contact
of a chemical injected from the syringe 21 with outside air
and the liquid leak can be expected.

It is to be noted that the description has been
given as to the connector 1 which is attached to the
opening portion 12c of the three-way cock 11 in this
embodiment, but the connector 1 may be attached to an
opening portion of any pipe other than the three-way cock
11.

Furthermore, although the description has been
given as to the sleeve member 2 which includes the male
screw portion 8 on the outer peripheral surface of the

small-diameter portion 5 in this embodiment, the sleeve

member 2 may not include the male screw portion 8.
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20 Furthermore, although the description has been given as to the sleeve
member 2 which includes the male screw portion 8 on the outer
peripheral surface of the small-diameter portion 5 in this embodiment, the
sleeve member 2 may not include tdd nmale screw portion 8. 25 - 17 -
CLAIMS 1. A connector comprising: a cylindrical sleeve member having a
large-diameter portion fitted around an opening portion of a pipe and a
small-diameter portion 5 commurfidadihgwith the large-diameter portion;

d bpdy which is formed of a flexible synthetic resi ic_bod
ahich copridhe R IERS GOHE Sl Wholot SRR AAing GFRe

meRBE POHIRMN AiNS CYARY LA PRHFe b PERSISSAI TildtCarhbolg At

the bottom portion, 10 the valve body being accommodated in the sleeve

opereimigerpgoisttbra wfnaeptnat aarapenirgmerd pdiameatidire posibdocal
portion isglaced on the opening portion side of the pipe and the bottom

COpBHIdNGS ieﬂﬁad’\@rﬁhetzﬂée '&T@%ﬁ@'t@%@%ﬁeﬁﬂﬁ'b’c}?ﬁ'énﬁﬁg a valve
oolfiSSHRICFEPRASAS SE% IR HET IS e i i
0 , ody p 9

ening portion, the valve eing thereby pusheéd to the openin

bo89tiARIeIseSbHSraRAENG PeYPImdia valre polaieindanpee byt ess

cylinder end portion of a syringe is inserted into the valve hole, the

pouopdned ¢dios hule bomgeabresaci 20 aghinthehecyslinddr éoa popimrition,
and Inciudes & o i e JaIvePRoTd Pl the Bottar portion,

the valve body being accommodated in the sleeve
member in such a manner that an opening end portion of the
cylindrical portion is placed on the opening portion side
of the pipe and the bottom portion is placed on the side
opposite to the opening portion, the large-diameter portion
of the sleeve member being Fitted around the opening
portion, the valve body being thereby pushed to the opening
portion to seal the opening portion, the valve hole being
opened when a cylinder end portion of a syringe is inserted
into the valve hole, the opened valve hole being appressed
against the cylinder end portion, thereby liquid-tightly
connecting the opening portion with the syringe,

wherein the sleeve member comprises a tapered
portion which connects the large-diameter portion with the
small-diameter portion, and a plurality of ribs extending

along a lengthwise direction of the sleeve member on an

inner peripheral surface of the large-diameter portion.
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wherein the sleeve member comprises a tapered portion which connects
the large-diameter portion with the small-diameter portion, and a plurality
of ribs extending 25 along a lengthwise direction of the sleeve member on
an inner peripheral surface of the‘lal@e -diameter portion. - 18 2. The
connector according to claim 1, wherein the sleeve member comprises a
male screw portion on an outer peripheral surface of the small-diameter
portion ahd, When RaafkRIcAReNebIahkayfifddiMod thavberee §n
1:h%erlﬂ]heral side gf the c%?nder end portlo the lock C§I|n er is screwed to
afe’ ScrdWSiiofr! pmesé?ém?ed?& Socvdiny BN oPBafH 2,

outORTSB Mip RPEIOBRYIeRR yPetMRY 8Reld I0diameter portion and,
when the syringe comprises a lock cylinder on the outer
peripheral side of the cylinder end portion, the lock

cylinder is screwed to the male screw portion.

3. The connector according to claim 1 or claim 2,

wherein the pipe comprises a three-way cock.





