CONNECTOR Techni cal Field [0001] The present invention relates to a
connector capable of 5 liquid-tightlyconnecting api peof
variousnedi cal instrunments, infusion containers or the like, for
exanpl e. Background Art [0002] Conventionally, when performng fluid
i nfusion, blood 10 transfusion, henodialysis or the like, the liquid
is infused into the body by using aONBECTGR tube. Further, in the
case where another liquid (such as a nedical solution or the like) is
to be neregodhiicatiortikedl i quid within the tube, a connector capabl e of
liquid-tightly connecting a pipe of a syringe, a 15 luer taper nenber
or the like igoosed. [0003] An exanpl e of such connector is

di scl osed in Patent Docunent 1. The connector disclosed in Patent

Docunent 1 inchudgseacheushigntoomhirehatbe pbpa cannbeteonaephplde amd
a 20 valve arranged in the housing. The housing is provided with a

f 1 owspatih diroualnehi,ch thenddtiig sent bypthe bebe pasisfs anddaBal
openi ng whi ch communicates with the flow path. The openi ng of the

housi ng i dihaeked, bynauyabyeodiQ0QMrs or the like, for example.
Background Art
[0002]
Conventionally, when performing fluid infusion, blood
10 transfusion, hemodialysis or the like, the liquid is infused
into the body by using a medical tube. Further, in the case
where another liquid (such as a ﬁedical solution or the like)
is to be merged into the liguid within the tube, a connector
capable of ligquid-tightly connecting a pipe of a syringe, a
15 luer taper member or the like is used.
[0003]
An example of such connector is disclosed in Patent
Document 1. The connector disclosed in Patent Document 1
includes a housing to which the pipe can be connected, and a
20 wvalve arranged in the housing. The housing is provided with a
flow path through which the liquid sent by the tube passes,
and an opening which communicates with the flow path. The
opening of the housing is blocked by a valve.
[0004]
25 The wvalve is made of an elastic material, and has a slit-

like insertion hole. The s8lit-like insertion hole of the wvalve



25The valve is made of an elastic material, and has a slit- |ike
insertion hole. The slit-like insertion hole of the valve 1is closed
in the normal state, and no cavity is forned in the valve (i.e., the
val ve has a non-dead shape). Thus, the valve can liquid-tightly
connect the pipe of the luer taper nenber or the |ike. On the other
hand, whien ¢heqdl pe i S omestiedtages thd conrestior, ishdovakdeini the
be pressed by the pipe and thereby deform so that the slit-Ilike

i nsertiomlhad elii.s.opehedvalThashathe pbpedésdbsloaugdit. | Mhas, the valve
comuni cation with the housing, so that another liquid (such as a
medi cal <0l uti@n drtitdhe llyi kennesti nfhes gt far ont t hige pilper kapthemember
af oresaid configuration, 10 the valve has a shape that is |ess

suscept idd ecred 1drdeg aceurHkabther Pahd) @dn dOUMERHs iBat@mihected to
docunents [ 0005] 15[ Pat ent Docunent 1] JapaneseUnexani nedPat ent

Appl becatim Puhhkeabi pn thbr ansl &d | @n 10f RCT pApRkEgatd wNXhhO.pipe and
2002- 516160 Di scl osure of the Invention Problens to be Sol ved by the
I nvent i ath@Q0QR)Form, so that the slit-like insertion hole is opened.
Thus, the pipe is brought into communication with the housing,
so that another liquid ({such as a medical solution or the
like} is infused from the pipe. In the aforesaid configuration,
10 the wvalve has a shape that 1is less susceptible to drug
accumulation.
Prioxr art documents
Patent documents
[0005]
15 [Patent Document 1] Japanese Unexamined Patent
hpplication Publication (Translation of PCT Application) No.

2002-516160

Disclosure of the Invention

Problems to be Solved by the Invention
20 [0008&]

However, in the connector discleosed in Patent Document 1,
since the tip end of the pipe is inserted into the flow path,
the tip end of the pipe contacts the liquid in the flow path,
and therefore if the tip end of the pipe has bacteria adhering

25 thereon, the liguid in the flow path will be contaminated.

Further, when the elastic portion of the valve deforms,



However ,
tip end

in the connector disclosed in Patent Docunent 1, since the
of the pipe is inserted into the flow path, the tip end of

the pipe contacts the liquid in the flow path, and therefore if the

tip end

of the pipe has bacteria adhering 25 thereon, the liquid in

the flow path will be contami nated. Further, when the elastic portio
of the Vdlevelefdripw, hollse widderstxipendhdloe bsiclomeerpimd-flokbesbarea so
bag-1i ke shape, so that a space will be forned in the valve. As a

result,
af oresa
provi de

thajuiad smidde adddnbkatferinadt he vatvealy®004ds H rrasidw,ofl ighéd
d problens, it is an object of the present invention to
vl ldomweatrgl aia whi the exselveé.f the tip end of the pipe is not

inserted into the flow path of the housing, the valve thereof can be
opened wi t hout[ogausing |iquid accunulation in the valve. 10 Means fo

Sol vi ng

connéct or accandivbgwt 6f athaspRatesefidt beoplesent it nverdr wbjierel vdesha

housi ng

t he Probl ens [0008] To achi eve the aforesaid object,

and a val ve. 15The housing has a flow path through which a

n

r
a

liqui d gassest dndeatRbpe teopreeiiBgapebhnebieh conwHNEEakesnWiFhthbe
fl ow pat h. The valve is formed of an elastic material and

adapt ed
has a
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25

#i@ Hmeclkt e Pidigpecanaedt ngsRetkdofintBe theusiiBg. pdhe ¥al ¥ge
housing, the wvalve thereof can be opened without causing
ligquid accumulation in the valve.

Means for Sclving the Problems

{0008]

To achieve the aforesaid object, a connector according to
an aspect of the present invention includes a housing and a
valve.

The heousing has a flow path through which a liguid passes,
and a pipe connecting port which communicates with the flow
path.

The valve is formed of an elastic material and adapted to
block the pipe connecting port of the housing. The wvalve has a
deformable portion and a fixing piece, wherein the deformable
portion has a top surface exposed from the pipe connecting
port, a bottom surface ocpposite to the top surface, and a slit
reaching from the top surface to the bottom surface. The
fixing piece is formed in an intermediate portion between the
top surface and the Dbottom surface, and is fixed to the

housing. When the top surface is pressed by the pipe, the



20 deformabl e portion and a fixing piece, wherein the deformabl e
portion has a top surface exposed fromthe pipe connecting port, a
bottom surface opposite to the top surface, and a slit reaching from
the top surface to the bottom surface. The fixing piece is formed in
an internediate portion between the 25 top surface and the bottom

sur f ace,deamdrniad el xpdrtbon hevihidusiefngstehl ¥ heldfmprsur facethst priessed
by the pipe, the deformable portion will elastically deform so that
i nner swddesswhwbhcldefdafe niehetlsd i tslfiacefdde frhew fadh ehthheof the
housi ng, and the top surface fornms an openi ng whi ch conmuni cates with
t he fl ovhqatimg,5[ 0009] the tobn theernectemdaving tbenahgr esaiidh
configuration, when the pipe is connected to the pipe connecting port
of the housidig.catthe waphsurnéaceowfpdthe deformabl e portion of the
valve will be pressed by the pipe. Thus, the defornmable 10 portion

el asti cal | y defboopss, so that the inner surfaces that define the slit
of the deformable portion rotate to face the flow path of the

housi ng. Furt her :hthech8ecsoi fiacs f PR LiFerepgni NSt oty LHTBH)I GALES
with the flow path. As a result, the pipe cones into comrunication

with thepls bigw pat hcehnbheeBous) ngnt hroygh Egﬁhéﬁ%iﬂ@ngQEnﬁgﬁthe

the top surface of the valve. Thus, the'tip end of the pipe w

never be,dnseld ediiat adchesfiloyepath. it Bekorhlis) Path ALandi g he
fromthe tip end of the pipe to the flow path of the housing can be

reduced,, AR space Wd | RRLLQT JeSEhbi @g&. be 4 ormed, g0 1L AlGabie

val ve. Thus, the |iquid can be prevente hi ndereéd from bei ng

accygul g&rﬁgtiio&t s;t%g%g-rlgggcy es of maec'Qﬁn&kﬁgr[gggggcg\gt@hg\ge

connect aving t confi gur at’i on, even i p en

of thelﬂé%ﬁdé;{ﬁg £ﬂ§€r$§dthgt8e%g§m£éfglportion rotate to face the

flow path of the housing. Further, the top surface forms the
opening that communicates with the flow path.
As a result, the pipe comes inteo communication with the
15 flow path of the housing through the opening formed by the top
surface of the valve. Thus, the tip end of the pipe will never
be inserted into the flow path. Further, the path extending
from the tip end of the pipe to the flow path of the housing
can be reduced, and space will not (or less likely) be formed
20 in the wvalve. Thus, the liquid can be prevented or hindered
from being accumulated in the wvalve.
Advantages of the Invention
[G010]
With the connector having the aforesaid configuration,
25 even 1f the tip end of the pipe i1s not inserted into the flow

path of the housing, the valve can be opened. Further, even if



pat h of the housing, the valve can be opened. Further, even if the
valve is pressed by the pipe to deform space will not (or |ess
likely) be formed in the valve, and therefore liquid can be prevented
or hindered from being accunulated in the valve. Brief Description of
Drawi ngs 5[ 0011] FIG 1 is a cross-sectional view show ng a
connect orheacedrvdi ng toregskidr 5y shbodipento ofilefden preaseas widdemoitonpr
FIG 2 is a perspective view show ng a valve of the connector

accor di ngesgso ltihes ifyi)r ste efvbodidreint ;tHEOFR:Gved isi1da WreosSogectliiognitaken
along line A-A of Fig. 2. FIG 4A is a cross-sectional view
show ng & st@tvenicedwbirchiadpirg@ fsoncaused) hachackatde Lomtectwarlve.
according to the first enbodinent, FIG 43 is a cross-sectional view
show ng EristfPesickiphich &f thpawitddsace of the val ve of the connector
15 according to the first enbodinment is pressed by the pipe, and FIG
4C i s a cross-gectiional view showing a state in which the pipe is
connected to the connector according to the first enbodi nent;

FIG 5 is a pemgpectiye Vi ewrshews8gtrdonal Veieh ariGRNNeCtdnnector
according to a second enbodi ment of the present invention;

FIG 6 !a%c%rl@ﬁﬁlga\_o%%t BV ei ¥ eveshon o orakye gfedegONBRIAN ACCOr di ng
to a third enbodi nent of the present invention; and 25FIG 7A is a

plan view of the. val vesofs t Ber6PBRELION AGROrMAL O A& hRkr dor the
enbodi ment, and FIG 7B is a bottom
connector according to the first embodiment:
10 FIG. 3 is a cross section taken along line A-A of Fig. 2.

FIG. 4A is a cross-sectional view showing a state in
which a pipe is caused to face the connector according to the
first embodiment, FIG. 4B is a cross-sectional view showing a
state in which a top surface of the valve of the connector

15 according to the first embodiment is pressed by the pipe, and
FIG. 4C is a cross—-sectional view showing a state in which the
pipe 1is connected to the connector according to the first
embodiment;

FIG. 5 1s a perspective view showing a wvalve of a

20 connector according to a second embodiment of the present
invention;

FIG. € is a perspective view showing a valve of a
connector according to a third embcediment of the present
invention; and

25 FIG. 7A is a plan view of the valve of the connector

according to the third embodiment, and FIG. 7B is a bottom



view of the valve of the connector according to the third enbodi nent.
Modes for Carrying Qut the Invention [0012] 5Enbodi nents of the
connector according to the present invention will be described bel ow
with reference to FIGS. 1 to 5. Note that, in the draw ngs, the sane
conponents are denoted by the sane reference nunerals. Further, the
present vimwentiorthes waive | wift echd ocbheeenbodianentdidescr belde behdwd
10[0013] 1. First Enbodi nent [Configuration Exanple of Connector]
First, enmtenheeshar. according to a first enbodi nent of the present
invention will be described belowwith reference to 15FI G 1.
FIG 1 iModescrasscaeeyingaduti e Shiaedntdoa connector 1 of the first
enbodi nent. [0014] As shown in FIG 1, the connector 1
i ncludes a houysbngi2, 20 and a valve 3 fixed to the housing 2. [0015]
[ Housi ng]
5 Embodiments of the connector according to the present
invention will be described below with reference to FIGS. 1 to
5. Note that, in the drawings, the same components are denoted
by the same reference numerals. Further, the present invention
is not limited to the embodiments described below.
10 [0013]
1. First Embodiment
[Configuration Example of Connector]
First, a connector accocrding to a first embodiment of the
present invention will be described below with reference to
15 FIG. 1.
FIG. 1 is a cross-sectional view showing a connector 1 of
the first embodiment.
[0014]
As shown in FIG. 1, the connector 1 includes a housing 2,
20 and a valve 3 fixed to the hcousing 2.
[0015]
[Housing]
Examples of the material of the housing 2 include
polyolefins such as polyethylene, polypropylene, ethylene-

25 propylene copolymers, and ethylene-vinyl acetate copolymers

(EVA) and the 1like, polyvinyl chloride, polyvinylidene



Exanpl es of the material of the housing 2 include polyolefins such as
pol yet hyl ene, pol ypropyl ene, ethyl ene- 25 propyl ene copol yners, and
et hyl ene-vinyl acetate copol yners (EVA) and the |ike, polyvinyl

chl oride, polyvinylidene chloride, polystyrene, polyam de,
pol yi m de, pol yam de-i m de,

pol ycar bonatE,deol yfdl yetymenge nt erieraiii dieonaomelsindcizy| igol yamide-imide,
resi ns, pol ynet hyl met hacryl ate, acrylonitril e-butadi ene- styrene

copol ymgrol(vaBShoesitr) , aptyy ( L~sdtyrvdpencepelyngrs {Aored=Lsi Nakcrylic
but adi ene styrene copol ynmers, polyesters such as pol yet hyl ene

t er epht hadsitres ,( PERp.Lypetybut yimsmhdenaphkichal aker{PRI)trile-butadiene-
pol ycycl ohexane terephthal ate (PCT), polyether, polyether

ket one( RfQrep@ yeigharymeirheradset:ana(FEE e rpalcyrettheene copolymers (AS
i m de, pol yacet al (EOV), pol yphenyl ene oxi de, 10 denatured pol yphenyl ene

oxi dg, pelsisis)f,oneutpalyeé heét)&tﬁrfe()n%oplé(l?/ﬁ@kls}" ap&1ylamhenylaneas
sul fide, polyarylate, aromatic polyester (liquid crystal polyners),

pol yt et rafil wangekhkl engrehoinatiadyl i dege) f | w88t y8B8fe Ot8lephthalate
fluororesins, a blended material or a polyner alloy each having at

| east ongmafy the fonesakdnoat erial h@ﬁhfﬁ&@ﬁpO?ﬁﬂirther Afvether,
Exanplesﬁzf)the é&?gﬁﬁgl of t%e housng 2 also inc udg varfghgekiﬁés

of gl ass,JmfRed! S,k LQIAM C(PBELr T als) yanck et alhie nptephal s.(pkQRIS]
The housing 2 includes a housing main %ody 5, and a pi pe
polyether imide, polvyacetal {PCM)} , polyphenylene oxide,
10 denatured polyphenylene oxide, polysulfone, polyether sulfone,
polyallylate, polyphenylene sulfide, polyarylate, aromatic
polyester (liquid crystal polymers), polytetrafluoroethylene,
polyvinylidene fluoride, and other fluororesins, a blended
material or a polymer alloy each having at least one of the
15 aforesaid materials as a component thereof. Examples of the
material of the housing 2 also include various kinds of glass
materials, ceramic materials, and metallic materials.
[0016]
The housing 2 includes a housing main body 5, and a pipe
20 connecting port 6 joined to the housing main body 5. The
housing main body 5 is a substantially columnar hollow casing,
and has an upper surface 5a, a lower surface 5b, and an outer
peripheral surface 5c¢, wherein the upper surface 5a is one end
in the axial direction, and the lower surface 5b is the other

25 end.

[GO17]



20 connecting port 6 joined to the housing nmain body 5. The housing
main body 5 is a substantially columar hollow casing, and has an
upper surface 5a, a |lower surface 5b, and an outer peripheral surface
Sc, wherein the upper surface 5a is one end in the axial direction,
and the |l ower surface 5b is the other 25 end. [0017] A first
tube connecti Ag porst 1itvhed @oseeohndnyubmomonrniéct ang poar tsek@rar e tube
arranged on the outer peripheral surface Sc of the housing nmain body
5. The tatrmecanmgct pngtpot:s dde Errameeeachnf othed éuter Ccyerighiecal
shape protruding 5 fromthe outer peripheral surface Sc of the

housi ng swmiffadaoBt: S50f Bahh tHeeisaxgs nafint heodyt rst t uhe eobBBecidnhigcponl
11 and the axis of the second tube connecting port 12 coincide with

t he radigredi rnagt ilen sef thenhevsineg mRI & BEUYndridH01H]apk0A Htewdpath
13 extending fromthe first tube connecting port 11 to the second

t ubescomest ithe PAlderlDd:S i@l dedrirAckhechousichng MauB:1hgd¥a®n bBdy
other words, the flow path 13 extends in the radial direction of the

housi ng gTRi BoRAdYKS. ak9918F 4R& Ebroughuhwl &rke MINGH & 2 Qmml gahieshe
a

with the flow path 13 is fornmed in the upper surface of the

housi ng 418is" Hodyn . séb@r@&tgﬁﬂ)éuliéﬁ‘ﬁ@céﬁ?g %oﬁ@elﬁl eW: Rat fe 1633.ch£9@

faces the through-hole 15, is fornmed in a convex shape. A circular

fitting rra%q%%sdmeb%l&grg?dt@é Ormltdaemfahwg@yhsﬂ e 15 of the 20
upper surface 5a of the housing main'body 5. A first menber 21 (which

is to be descrbg g | ater) of the pipe connecting port 6 is fitted
into the flttlng recess 16. [0020]

10 A flow path 13 extending from the first tube connecting
pert 11 to the second tube connecting port 12 is provided in
the housing main body 5. In other words, the flow path 13
extends in the radial direction of the housing main body 5.
[0012]
15 A through-hole 15 which communicates with the flow path
13 is formed in the upper surface 5a of the housing main body
5. A bottom surface 13a of the flow path 13, which faces the
through~hole 15, is formed in a convex shape. A circular
fitting recess 16 is formed around the through-hole 15 of the
20 upper surface 5a of the housing main body 5. A first member 21
(which is to be described later) of the pipe connecting port 6
is fitted into the fitting recess 16.
[0020]
The pipe connecting port 6 includes the aforementioned
25 first member 21, and a second member 22, wherein the first

member 21 is joined to the housing main body 5, and the second



The pi pe connecting port 6 includes the aforenentioned 25 first
menber 21, and a second nmenber 22, wherein the first nmenber 21 is
joined to the housing main body 5 and the second nenber 22 is
joined to the first nmenber 21. The pipe connecting port 6 conmunicates
with the flow path 13 of the housing 2. [0021] 5The first nmenber 21
forns amEagerend2of ithejpipsd connechiengfpost Guermblea: fi20st melrker p2pe
i ncludes a tubular portion 24 and a flange portion 25. A fixing piece
32 (whi cdvrdreedtdnbe mescré bedmhatecdted thehvahwe f3oabyi=xrones ead taee
of the tubular portion 24 in the axial direction. A curved 10 surface
24a i s fryumegonr .t he inner surface of the tubular portion 24, wherein
the inner diameter of the curved surface 24a becones |larger as it
goes toward thepother end of the tubular portion 24. [0022] 15The
flange portion 25 is continuous with the other end of the tubular

portison 24, améei S£fpEfedndnbed I i2A0- Ebkes Shape ROt EHdi Ngr outwar ¢iha
the radial direction of the tubular portion 24. The outer dianmeter of

t he flarzgﬁqr@%tmgn i Sgsubsirant kabdy %h\slert@lt hendh et ep Qfuplher
fitting recess 1 0 of the housing main body 5. The flange portion

25 115 Tiddied gt Lhes d L1 dihd G663 K0 0 2% t.hed glimed o thesch

housi ng ‘mai n body 5. Incidentally, the flange portion 25 nay also be

joined tj the &Ol@s%&lmanlgew 5,8yt hery §d xd ng, Jmt hods such as o

adhesi ve, fusion and the lik

the tubular portion 24 in the axial direction. A curved

10 surface 24a 1is formed on the inner surface of the tubular
portion 24, wherein the inner diameter of the curved surface
24a becomes larger as it goes toward the other end of the
tubular portion 24.

[0022]

15 The flange portion 25 is continuous with the other end of
the tubular portion 24, and is formed in a ring-like shape
protruding outward in the radial direction of the tubular
portion 24. The outer diameter of the flange portion 25 is
substantially equal to the diameter of the fitting recess 16

20 of the housing main body 5. The flange portion 25 is fitted
into the fitting recess 16 so as to be joined to the housing
main body 5. Incidentally, the flange portion 25 may also be
joined to the housing main body 5 by other fixing methods such
as adhesive, fusion and the like.

25 (0023]

The second member 22 forms a tip end of <the pipe



25[ 0023] The second nenber 22 fornms a tip end of the pipe connecting
port 6. The second nenber 22 includes a pipe fitting portion 27 and a
connection piece 28, wherein the pipe fitting portion 27 is to be
fitted by a pipe 100 (see FIG 4A, 4B and 4C), and the connection
piece 28 is continuous with the 5 pipe fitting portion 27. [0024]

The pi pecdnrtddtiggpoperon 627 | Shieor secosdibsieabiiral 23/ iincaudyki rdr ipdak
shape, and has a tube hole 27a. A curved surface (tapered surface)
27b i s fiortmEchgporie ornB@r agdr hacennécthen 10 gpiper &,i thaig iporkhieonidé,
wherein the inner diameter of the curved surface 27b becones | arger
as it goEs tiomardranenend ot thebpi perfédthycs poidd Ao 7.seBhuss.i tiai s
possible to easily insert the pipe 100 into the pipe fitting portion

27 of thes pifee @onnecld RGepehnbeti6h0025¢e 28 is Jdhe ifdwdurRg wRiteCeh32
of the valve 3 abuts the other end of the pipe fitting portion 27. In

ot hes wyidss flike iphpgoconseCctiNg port 6 fixes the valve 3 by

sandwi ching the fixing piece 32 of the valve 3 between the one end of
the tubul ar 2Qpperfi on 24 and the other end of the pipe fitting
portion 27. Further, a screw portion 27c is arranged on the

outer periphergk éEFEa@?tQiné hsoptp&fﬁtwgfcmﬁéd %b%Ycan-'Elel_sL(jr W a
portlon 27c is adapted to be screwed with a | ock portion (so-cal

"luer 1 ogkindticGh is$aBal SRAWAIsN tf{%b%r A9 o OF BB 25 QT %@qawe
pi pe 100 at a predeterm ned interval

(tapered surface) 27b is formed on the inner surface of the
10 pipe fitting portion 27, wherein the inner diameter of the
curved surface 27b becomes larger as it goes toward one end of
the pipe fitting portion 27. Thus, it is possible to easily
insert the pipe 100 into the pipe fitting portion 27 of the
pipe connecting port 6.
15 [0025]

The fixing piece 32 of the valve 3 abuts the other end of
the pipe fitting portion 27. In other words, the pipe
connecting port 6 fixes the wvalve 3 by sandwiching the fixing
piece 32 of the wvalve 3 between the one end of the tubular

20 portion 24 and the other end of the pipe fitting portion 27.

Further, a screw porticn 27c is arranged on the outer
peripheral surface of the pipe fitting portion 27. The screw
portion 27c is adapted to be screwed with a lock portion (so-
called “luer lock”, which is not shown in the drawings) formed

25 around the pipe 100 at a predetermined interval.

[(0026]

10



[ 0026] The connection piece 28 is arranged on the outer

peri pheral surface of the pipe fitting portion 27 on the side of the
other end, and is fornmed in a cylindrical shape whose inner dianeter
is greater than the inner dianeter of the pipe 5 fitting portion 27.
The inner dianmeter of the connection piece 28 is substantially equal
to the outer @hanecenneftidte tpirdar Portion RAragfgeche ohi r shenerbeer
21. The connection piece 28 is fitted and joined to the tubul ar
porti on @krighdarhaé fsursacerentierth2l pibrcitdentiabl porthencdhneat ithr pidee
28 may al so be 10 joined to the first nmenmber 21 by other fixing

nmet hods sfucthasodtheséve, &usi 08 dpdmeleihi ke.c)\MHerirtibelcehapet wbbBse
piece 28 is joined to the tubular portion 24 of the first nenber 21,
the fixiinthey etiamdeaf itsheyrealree Iheinl lthbe iphegsedabyttheoconenengipt
t he tubul ar portion 24 and the other end of the pipe 15 fitting

portison AktSacapckaiba erushem iOR27hHibkxterthe ehoensimnrsich bhece
housing 2 will be described bel ow. The dianeter X of the tube hole

27a of the ip padddahnicR@129 pELAI 0o 2¢hé Sodhed €1 dH HRG 3C AT dinRg theut he
size of the upper portion of a deformable portion 31 (which is to be

descri bt @atRr 240f it heevalivet3medbBer dp aMetBie &&Inéé%%ohug@e%l eg2{8
W Il be described in nore detail |ater when discussing t
fitted and Jjocined to the tubular portion 24 of the first
member 21. Incidentally, the connection piece 28 may also be
10 Jjoined to the first member 21 by other fixing methods such as
adhesive, fusion and the like. When the connection piece 28 is
joined to the tubular porticn 24 of the first member 21, the
fixing piece 32 of the valve 3 will be pressed by the one end
of the tubular portion 24 and the other end of the pipe
15 fitting portion 27 so as to be crushed.
[0027]
Next, the dimensions of the housing 2 will be described
below.
The diameter X of the tube hole 27a of the pipe fitting
20 portion 27 1is determined according to the size of the upper
portion of a deformable portion 31 (which is to be described
later) of the wvalve 3. The diameter X of the tube hole 27a
will be described in more detail later when discussing the
dimensions of the valve 3. Further, it is preferred that the

25 distance h between the lower edge of the curved surface 27b

and the bottom surface 13a of the flow path 13 is set within a

11



di rensions of the valve 3. Further, it is preferred that the 25

di stance h between the | ower edge of the curved surface 27b and the
bottom surface 13a of the flow path 13 is set wwthin a range of 5 to
15 mm [0028] The dianmeter p of the tubular portion 24 is
determ ned according to the size of the | ower portion of the

def or mabtand® pdr i ¢ 3% oh-the valve 3, and is preferably equal to or
| arger than 4 mm The tube hole of the tubular portion 24, whose

di aneter is p,[0i088&4 space necessary for the valve 3 to elastically
deform (which is to be described later). Incidentally, the dianeter p
may be at | eaSheparitamaltky equsad 4t eubnliargertitan24 A dedfermined
exanple, in the case where the inner dianeter of tube hole of the

t ubul ar fayddddmg24d stigdNnéirwious! yheeduged asriciogoes trowardd fiiaablew
path 13, the dianeter of the tube hole of the tubular portion 24 on

the sides@feidie pipes ithéng=0eetion 2Admays b regaa!abif Qubar g8y 3%
than 4 mm [0029] [ Val ve] Next, the valve 3 will be described

bel ow Wit deaf efiencest gmfl Gone2 @ Hho120RE tRei $uBubSFSPEELENE BUEW
of the valve, and FIG 3 is
whose diameter is ¢, is a space necessary for the valve 3 to
elastically deform {which 1s to be described later).
Incidentally, the diameter ¢ may be at least partially equal
10 te or larger than 4 mm. For example, in the case where the
inner diameter of tube hole of the tubular portion 24 1is
continuously reduced as 1t goes toward the flow path 13, the
diameter of the tube hole of the tubular portion 24 on the
side of the pipe fitting portion 27 may be egual to or larger
15 than 4 mm.
[0029]
[Valve]
Next, the wvalve 3 will be described below with reference
to FIGS. 2 and 3.
20 FIG. 2 is a perspective view of the wvalve, and FIG. 3 1is
a cross section taken along line A-A of Fig. 2.
[0030]
The wvalve 3 is formed of an elastic material, so as to be
elastically deformable. Examples o¢f the material of the wvalve

25 3 include wvarious kinds of rubkber such as natural rubber,

isoprene rubber, butadiene rubber, styrene-butadiene rubber,
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a cross section taken along line A-A of Fig. 2. [0030] The valve 3 is
formed of an elastic material, so as to be elastically deformable.
Exanpl es of the material of the valve 25 3 include various kinds of
rubber such as natural rubber, isoprene rubber, butadi ene rubber,
styrene-but adi ene rubber, nitrile rubber, chloroprene rubber, butyl
rubber, raicmyjlliec rubber, ethydere=gropyiubber; ubbetyl hydibbenr,ubkerylic
ur et hane rubber, silicone rubber, and fluorocarbon rubber, various
ki nds ofrdthemopkaatlilenetastoynesse Suahbbas,a ayyrene-based-, 5urethane
el astonmer, a polyol efi ne-based el astoner, a pol yvinyl chloride-based
el ast omerybkrpol yunetbaae- basesr el asidonmgnnoaopatyest erudgsed various
el astoner, a pol yam de-based el astoner, a pol ybut adi ne- based

el ast omatindandod finerfssrdxdid ubbektbased Riastarera BamiesnHaked
the material of the valve 3 also 10 include a bl ended material having

one, st Wa:1fsd8Riee , of the Béoyesad thdmiLtkisal seagswﬁe@pﬁp%entpotl@%ﬁ?i-
[ 0031] Further, it is preferred that the hardness of the valve

3 is 20 & £AdehbardrasseMstolilss, §i NSl piidiall@ -8kashi Cef Gl OF
val ve 3 can be ensured, it is possible for the valve 3 to elastically

def or m (yhichties-basbe desgtibedr| ater)pol PO3de-based elastomer, a

polybutadine~based elastomer, and a fluorocarbon rubber-based
elastomer. Examples of the material of the walve 3 also

10 include a blended material having one, two or more of the
aforesaid materials as the component thereof.

[0031]

Further, it is preferred that the hardness of the valve 3
is 20° to 60° (hardness A). Thus, since suitable elastic force

15 of valve 3 can be ensured, it is possible for the wvalve 3 to
elastically deform (which is to be described later).

[0032]

As shown in FIGS. 2 and 3, the wvalve 3 includes the
deformable portion 31 where a slit 33 is formed, and the

20 fixing piece 32 arranged in the deformable portion 31.

The deformable portion 31 is formed in a shape in which
two columns having the same axis but different diameters are
continuous with each other in the axial direction; and the
deformable portion 31 has a top surface 3la, a bottom surface

25 31b, and an outer peripheral surface 31lc, wherein the top

surface 31a is one end in the axial direction, and the bottom
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As shown in FIGS. 2 and 3, the valve 3 includes the defornmable
portion 31 where a slit 33 is fornmed, and the 20 fixing piece 32
arranged in the deformable portion 31. The deformabl e portion
31 is formed in a shape in which two colums having the sane axis but
different dianeters are continuous with each other in the axial

di recti omrizwt thid des othmbloghpor tanon 3l chas tthd opndurpaceiBdaroathe
bottom surface 25 31b, and an outer peripheral surface 31c, wherein

t he top tsuyr fsacea8ta3ila) ohe emne dxidlheliaxicaliodirecti on, and the bottom
surface 31b is the other end (i.e., the end opposite to the top
surface 3l1la) i[oosh¢ axial direction. [0033] The upper portion of the
def ormabl e portion 31 where the 5 top surface 31a is forned is

inserted intorhbBeuppbe Bekeiddacof chdhedPpipandditd igrgqaent i3an wdéref thhe
housi ng 2. The upper portion of the deformable portion 31 has a

col usnarcghapermeses Ut 85 doan®l efsi snsubsé@anihed | ynequabet 8ot 8272
di aneter of the tube hole 27a of the pipe fitting portion 27.

Further,of hendOptop suetagg ?&@taanazﬁl s stHd acsupaipendi cohar ubBer
the in the aX|aF direction of the deformable portion 31, and is

exposed d4.amdohes pi Ref | GLESEMPOTd | @Br2Toht A PLRE GONBSELLRG PQhkpe
6). [0034] The | ower portion of the deformable portion 31 where the

15 bott oY TRGR r3LA o £OT 78U S1BS £ 2n €04 P AU BNARS, WHQS & dhRATRECL s
is larger than that of the upper portion of the defornable portion

31. The ,ﬁ%{ qr i ?gg%eb79f Oghgh%lgg\%f%ﬁ%%éri f%IOﬁttQSndE?Pr "Rl ROT %hgn

31 is su antially equal tot e tubul ar portion

o o0, L e PO Shesal RRLROREALLE LOTTRY U0 LhE
g‘i’;fi on A SU¥ER A A8 P [£6CaS LM 1S S1de 9f, thEat9R Byphag
from the pipe fitting portion 27 (the pipe connecting port 6).
[0034]
The lower portion of the deformable portion 31 where the
15 Dbottom surface 31lb 1is formed has a c¢olumnar shape whose
diameter 1s larger than that of the upper portion of the
deformable portion 31. The outer diameter of the lower portion
of the deformable portion 31 1s substantially equal to the
diameter of the tubular portion 24 of the housing 2. Further,
20 a recessed portion 34 is formed in the bottom surface 31b of
the deformable portion 31, wherein the recessed portion 34
curves so0 as to recess toward the side ¢f the top surface 3la.
[0035]
The slit 33 reaches from the top surface 31la to the
25 Dbottom surface 31b, and is 1linearly formed so &as to pass

through the axis of the deformable portion 31. In other words,
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[ 0035] The slit 33 reaches fromthe top surface 31a to the 25 bottom
surface 31b, and is linearly forned so as to pass through the axis of
the deformable portion 31. In other words, the slit 33 is linearly
fornmed so as to extend in the radial direction of the deformable
portion 31. The length of the slit 33 is smaller than the dianeter of
the top the falce 333, 1§ 00B6¢asln Hostat esahes etbhexeend mo phesskAgal
force applied on the top surface 3la, the slit 33 is in a closed
state. Thusctiinnt bé shat ée MbenasIdhare ii®onn@1pr eBlsé Nedgrtc e fappll edian
the top surface 3la, the pipe connecting port 6 is blocked by the

val ve 3.33014 heaatlber thandihe¢ faidererd sfacpeessp nguf tice MG .appl i ed
on the top surface 31a and thereby the deformable portion 31

el astically debosss, two inner surfaces 31d which define the slit 33
will deformto rotate respectively in a clockwi se direction and in a

counter cl ockwirge «dideadd omhdrOmHidie: axd Snbi peesstifgexbend bagiabdyon
Wth respect to the axis), 15 so as to face the flow path 13 of the

housi ng the Sdcg,i l A fa deo F1Re ivmRers1sur faaces 31,5 thedop stydacerdla,
of the valve deforns to rotate with respect to the axis, so as to

form an ;gpenidgs 36.d spgefd Gndl) ihahoceruypifat es-ubt hpbhecd! gw paLh
13. 20[0037] The fixing piece 32 is continuous with the outer
peri pher@), siiface 3he, ofcHhe def UommbleiRYT bbep 81:QNLhBBked by the
valve 3. On the other hand, if there is a pressing force
10 applied on the top surface 3la and thereby the deformable
portion 31 elastically deforms, two inner surfaces 3id which
define the slit 33 will deform to rotate respectively in a
clockwise direction and in a counterclockwise direction from
the axis (i.e., to extend radially with respect to the axis),
15 so as to face the flow path 13 of the housing 2. Similarly to
the inner surfaces 31d, the top surface 3la of the wvalve 3
deforms to rotate with respect to the axis, so as to form an
opening 36 (see FIG. 4C) that communicates with the flow path
13.
20 [0037]

The fixing plece 32 1is continuous with the outer
peripheral surface 3lc of the deformable portion 31 on the
side of the lower portion, and is formed in a ring-like shape
protruding outward in the radial direction of the deformable

25 portion 31. The fixing piece 32 has two flat surfaces 32a, 32b

cpposite to each other in the axial direction of the

15



side of the |ower portion, and is fornmed in a ring-Ilike shape
protruding outward in the radial direction of the deformable 25
portion 31. The fixing piece 32 has two flat surfaces 32a, 32b
opposite to each other in the axial direction of the deformable
portion 31. The flat surface 32a of the fixing piece 32 abuts the
ot her ertkigirmtahd epiper tfiidrt | Y. porTthieont 2t ofuthechod8eng 2, tland fiikéng
flat surface 32b of the fixing piece 32 abuts the one end of the
t ubul ar mierdd &2 2buak tthe houskngn. oB[ CIO88pigNextititine cioreisnons of
the valve 3 will be described bel ow. It is preferred that the
di anmet ertb® dofousiegupgperngorheofilet thefged a¥ambl®e oy tiicingl pisce 32
within a range of 3 to 5 mm 10 (see FIG 3). If the dianmeter Ais
smal | er ddiads Ihenmpnkhendppertporiian of pbieidaf o4 nebl ehpordusamg3t.
will enter the hole of the pipe 100 (see FIG 4), so that the valve 3
wi || snot el astboaghly deformto open the slit 33. [0039]
151 ncidentally, the dianmeter A of the upper portion of the
Next, the dimensions o©f the wvalve 3 will be described
below.
It is preferred that the diameter A of the upper portion
of the deformable pertion 31 1is within a range of 3 to 5 mm
10 (see FIG. 3). If the diameter A i1s smaller than 3 mm, the
upper portion of the deformable portion 31 will enter the hole
of the pipe 100 (see FIG. 4), so that the wvalve 3 will not
elastically deform to open the slit 33.
[0039]
i5 Incidentally, the diameter A of the upper portion ¢f the
deformable portion 31 does not have to be substantially egual
to the diameter X of the tube hole 27a of the pipe fitting
portion 27. For example, in the case where the upper portion
of the deformable portion 31 is formed in a taper shape whose
20 diameter becomes larger as it goes toward the teop surface 3la,
the diameter of the top surface 3la is larger than the
diameter X of the tube hole 27a of the pipe fitting portion 27.
While in the case where the upper portion of the deformable
portion 31 is formed in a taper shape whose diameter becomes

25 smaller as i1t goes toward the top surface 3la, the diameter of

the top surface 3la is smaller than the diameter X of the tube
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def ormabl e portion 31 does not have to be substantially equal to the
di aneter X of the tube hole 27a of the pipe fitting portion 27. For
exanple, in the case where the upper portion of the defornmable
portion 31 is formed in a taper shape whose 20 di aneter becones
| arger as it goes toward the top surface 3l1la, the dianeter of the top
sur f ace 18lle 293l sfgshet hape t et Wiramgtogt iXnok7t he tube hol e 27a of the
pi pe fitting portion 27. Wiile in the case where the upper portion of
t he def ormabl é0pépiion 31 is formed in a taper shape whose di aneter
becomes 25 smaller as it goes toward the top surface 3la, the
di aneter of tHFertbprsuthaceiFH andle 2mal bér thbhapipdef i tairet erorXioh the
tube hole 27a of the pipe fitting portion 27. [0040] Furt her
t he tubendiol @12éa bk t hHerméfpe fittd ngaperti eRaRd Myosd S@iibkeecf-ernmeds
in a taper shape whose dianeter is 5 continuously reduced as it goes
towasd tduhtfinawupath r&éduchit Bs SUEhg8e € 0ndw Gt athONE1 dvh 0SNG wWith
property of the slit 33 of the valve 3 before being elastically
def or meds e bechimprwetsi diQ04He Herdsiddhedisdranc e betyeen {hespuber
peri pheral surface 10 of the upper portion of the defornable portion
31 and the Quhigk Behbphet abe SiY faGR Aka1he hbXbhge®i €66 32 (g rdekined
as "distance b", and the distance between the outer peripheral
~surface of thephgyer portion of the deformable portion 31 and the
outer peripheral surface of the fixing piece 32 is defined 15 as

"di stance c". yEULt hepe tdqgt%éga%%fﬂta@w%@ totﬁ%errm%)esﬁli:pfrl]igggl?’%ﬂrggce

the deformabl e portion 31 and the flat surface 32a of I Xi ng

Pi eGg 32,4 Sy gfi 84 S0 o SEANGE Ahe | fo PEARIL IO ég.l?'i:.\a@]lly?:fli XabﬁJ‘ethe

valve 3 tot housing 2, 1t is preferred that the distances b, c,

and d aQﬁnﬁﬂ“%Er&%b%&aﬁa%%?%aEQaBfotﬁezgiﬁﬁhg[BQ@%L 32 is defined as

“distance b”, and the distance bhetween the outer peripheral
surface of the lower portion of the deformable portion 31 and
the outer peripheral surface of the fixing piece 32 is defined
15 as “distance c¢”. Further, the distance between the top surface
3la of the deformable portion 31 and the flat surface 32a of
the fixing piece 32 1s defined as “distance d”. In order to
reliably fix the valve 3 to the housing 2, it is preferred
that the distances b, ¢, and d are equal to or larger than 0.5
20  mm.

[0042]

The outer diameter L of the fixing piece 32 is preferably
in a range of 5 to 7 mm. If the outer diameter L is too large,
the outer diameter of the housing 2 has to be set large, so

25 that there is a possibility that the screw portion 27c.of the

pipe fitting portion 27 can not be made into a size that fits
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The outer dianmeter L of the fixing piece 32 is preferably in a range
of 5to 7 mm If the outer dianeter L is too |arge, the outer

di aneter of the housing 2 has to be set large, so 25 that there is a
possibility that the screw portion 27c of the pipe fitting portion 27
can not be made into a size that fits the lock portion (the |uer

| ock) oftHehd qukpeociB@onWithe ldei heoadut erf dhanetipe LODs twdd ismalfl the
t he opening property of the valve 3 while elastically deformng wll

become vartse. &Eumderr, Bindee tde deéor pathen cqueiinty ofrddee-vwal 8 Bhén
the 5 longitudinal direction becones |arger, the fixing property of

t he val weal3rawidt ihiespethstOchhey harsdmg ng wiilll becone worse. [FOQ48kr,
Further, it is preferred that the length e of the slit 33 is within a

range ofsilhde0 4tram (ge€fofhdiicd) . afodhe | engt Rhe 1@ 0fvet hes slif 38nks
too small, the opening property of the valve 3 while elastically

def osmi rngaﬁ@lltludlm@qzrr@l%eseonv\bbl:eméé theqgbengihee rokihge @bp&@ﬁ b§
too large, the pipe 100 (see FIG 4) wll enter the slit §
151 n theHY €38Rt 8Mhodh MBipedha i@ heLsAngf 2t L)L UAR&Iome worse.
[0043}]
Further, it is preferred that the length e of the slit 33
is within a range of 1 to 4 mm (see FIG. 2). If the length e

10 of the slit 33 1is too small, the opening property of the valve
3 while elastically deforming will become worse. While if the
length e of the slit 33 is too large, the pipe 100 (see FIG.
4) will enter the slit 33.

[0044]

15 In the present embodiment, the diameter A of the upper
portion of the deformable portion 31 is set to about 4.1 mm,
and the diameter of the lower portion of the deformable
portion 31 is set to about 5.1 mm. Further, the height (i.e.,
the length in the axial direction) of the deformable portion

20 31 is set to 3 mm, and the depth of the recessed portion 34 of
the bottom surface 31b is set to about 0.7 mm. In other words,
the thickness of the central portion of the deformable portion
31 is about 2.3 mm.

Incidentally, in order for the wvalve 3 to elastically

25 deform so that the top surface 3la forms the opening 36 which

communicates with the flow path 13, the thickness of the
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portion of the defornmable portion 31 is set to about 4.1 mm and the
di aneter of the | ower portion of the deformable portion 31 is set to
about 5.1 mm Further, the height (i.e., the length in the axial
direction) of the defornable portion 20 31 is set to 3 mm and the
depth of the recessed portion 34 of the bottomsurface 31b is set to
about 0.c¢enmtmall npotthiern worfds;hd hdefhininbsspof-ttihe cEHnt tal merftereblef
the deformable portion 31 is about 2.3 mm Incidentally, in order for
t he val vepuialt acebasteeal tya25 defrod.m so that the top surface 3la
forms the opening 36 which communicates with the flow path 13, the

t hi ckness of tbe4stentral portion of the deformable portion 31 is
preferably equal to or less than 4.0 nm [0045] Further, the outer

di aneter L of ruRenéikXi BBepbaeer3dibsebesel b0 @heutri@idgnpicandsphes
t hi ckness of the fixing piece 32 is set to about 0.7 mm so that the

fixing piacedZdsut 6 .2e i, essrd dhe tﬂ]ﬁ&&;@s@n@fofthfehgi&%gl Phece 32
portion 24 and the other end of the pipe fitting portion 27 so as to

be crushed Jo abouipfitl S MmOl 861 deat abhy, rikihs preferseds h% bhe
conpressibility of the fixing piece 32 is equal to or higher than

50% [ 0Q46)sd-ComnechioBnRetWReRrCPARCELON1 AN dUP&n 24 and the other
end of the pipe fitting portion 27 so as to be crushed to
about 0.15 mm.

10 Incidentally, it is preferred that the compressibility of
the fixing piece 32 is equal to or higher than 50%.
[0046]
[Connection between connector and pipe]
Next, the connection between the connector 1 and the pipe
15 100 will be described below with reference to FIG. 4.
FIG. 4A is a cross-sectional view showing a state in
which the pipe is caused to face the connector 1. FIG. 4B is a
cross—sectional view showing a state in which the top surface
3la of the wvalve 3 of the connector 1 is pressed by the pipe.
20 FIG. 4C is a cross-sectiocnal view showing a state in which the
pipe 100 is connected tec the connector 1.
(0047]
As shown in FIGS. 4A to 4C, the pipe 100 is a portion or
an instrument connected to the pipe connecting port 6 of the
25 connector 1. Examples of the pipe 100 include a portion of a

syringe f(an injection device) to be connected by a needle tube,

19



Next, the connection between the connector 1 and the pipe 15 100 wl|
be described below with reference to FIG 4. FIG 4Ais a
cross-sectional view showng a state in which the pipe is caused to
face the connector 1. FIG 4B is a cross-sectional view showi ng a
state in which the top surface 31la of the valve 3 of the connector 1
i s pressedipe-tlhdepiipes.tr2@ekbG(s4€hi asaacrlass- Sepkironanberewas Bhekny
a state in which the pipe 100 is connected to the connector 1. [0047]
As showrbr rcHel GSked A bnd4€he thiekegpi pe 100 is a portion or an

i nstrunment connected to the pipe connecting port 6 of the 25
connector 1. Ewanpies of the pipe 100 include a portion of a syringe
(an injection device) to be connected by a needle tube, a pipe-Ilike

instrunent (swehcasnackuehet 3agk NMEYOElo enhSheahhe®fod he, | ke, ande
the Iike. [0048] To connect the pipe 100 to the connector 1, first,

the 5 tigEnthofot RehPigiel0do siLausedd ad acRet h:%epipli?;ecm%%t:ltﬂg
port 6 of the connector 1 (see FIG 4A). The di aneter t he pipe 180

is cont Iéﬂmqusfi Yo BEHIC bR dtlordaes dewaid t hg)ti preRdq;iaRetbat okhene
pi pe 100 can be liquid-tightly fltted to the pipe fitting portion 27

of the pi %P% QQ@n%thQQt@QEBugl 10904 as it dg%kaw%gﬁ kiR %@? efiq,
the pipe 100 is inserted into ¥he t ube hol e ng the pipe fitting

portion 27 §0.+8% o pqrp%sslotohecafn%estﬂf %-%%@Ja@iy ?ﬁt@g&%aﬁ%s pive
portion 31 of the valve (see FIG I nci a In the ca
wher e tr?ﬁﬂ%l%% ﬁggtlon 27 of the pipe connecting port 6.

10 [0049]

Next, the tip end of the pipe 100 is inserted into the
tube hole 27a of the pipe fitting peortien 27 so as Lo press
the top surface 31la of the deformable portion 31 of the wvalve
3 (see FIG. 4B). Incidentally, in the case where the pipe 100

15 has a lock portion, a screw portion of the lock portion is
scraewed onto the screw porticon 27c of the pipe fitting portion
27. The tip end of the pipe 100 presses the top surface 3la of
the wvalve 3, and thereby the deformable portion 31 of the
valve 3 elastically deforms, so that the upper portion sinks
20 to the side of the lower portion. Further, the upper portion
expands outward in the radial direction, and enters the
through~hole 15 of the housing 2.
[0050]
At this time, the top surface 3la of the wvalve 3 abuts

25 the tip end face of the pipe 100. Further, the inner surfaces

31d c¢f the valve 3 deforms so as to rotate with respect to the
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15 has a lock portion, a screw portion of the |ock portion is screwed
onto the screw portion 27c of the pipe fitting portion 27. The tip
end of the pipe 100 presses the top surface 31la of the valve 3, and

t hereby the defornmable portion 31 of the valve 3 elastically deforns,
so that the upper portion sinks 20 to the side of the | ower portion.
Fur t her ,astite afppare porlveon extpilulso@ingvat b e ddte vedditdlvedyr elovineard
and enters the through-hole 15 of the housing 2. [0050] At this tine,
the top ¢ f ace Ra dbwhheryalaies3iabuisr2bndtieort | prenchd ace fokmbbee
pi pe 100. Further, the inner surfaces 31d of the valve 3 deforns so
as to raiateon Bh,respesittohd el iwxds ief opheedal vEunei,| e nkebB@tom
di spl aced relatively dowward due to the downward el astic deformation

of the daf-arameblappet iteR Ih1veo 3t hat dhe sl tind3 dxpatbenedowkult RRE,
the bottom surface 31b of the valve 3 is pressed and expanded toward

the § sigigyeofost h:@lel NGk rsdhk-258e Woh coh ded £ eSS the tdough-hehe 15 of
the housing 2. 51] Further, when the tip end of the pipe

100 is Hﬁ§£@k@glhgtg.the tube hole 27a of the pipe fitting portion
27, the tip 10 end of the pipe 100 is liquid-tightly fitted to the
pipe fitting pgptypn 27, and thereby the connection of the pipe 100
to the connector 1 is conpleted (see FIG 4C). In such a state, the

tip end face and:Acparingl Lhe alber.perbeneral sy acs of .t hos0ee,

100 are brought 1nto Iiquid-tight contact W th el astica

et o TR A PR 0%y bl G 1A IPSR Bohegg (0

10 end of the pipe 100 1is liguid-tightly fitted to the pipe

fitting portion 27, and thereby the connection of the pipe 100

to the connector 1 is completed (see FIG. 4C). In such a state,

the tip end face and a part of the outer peripheral surface of

the pipe 100 are brought into liquid-tight contact with the

15 elastically deformed deformable portion. Thus, liquid

tightness between the connector 1 and the pipe 100 can be
reliably ensured.

[0052]

In the state where the connection of the pipe 100 to the

20 connector 1 has been completed, the inner surfaces 31d of the

valve 3 has deformed to rotate with respect to the axis so as

to face the flow path 13 of the housing 2, while the bottom

surface 31b has rolled back toward the lateral side of the

valve 3. Further, the top surface 3la of the wvalve 3 has

25 rotated so as to form two surfaces facing each other and

parallel to the axis, so that the opening 36 which
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In the state where the connection of the pipe 100 to the 20 connector
1 has been conpleted, the inner surfaces 31d of the valve 3 has
deforned to rotate with respect to the axis so as to face the flow
path 13 of the housing 2, while the bottom surface 31b has rolled
back toward the | ateral side of the valve 3. Further, the top surface
3la of tdrenmualivetdshastRSthotated redahad 3t off ohe hows suy f2ades floaciedg
each other and parallel to the axis, so that the opening 36 which
comuni cat es WOBA3ihe flow path 13 of the housing 2 is forned. [0053]
As a result, the pipe 100 is brought into comunication with the flow

path 13 of thasheusigzml?,byhieheigreniong i36 rdumedine tdeumtu@pcation
surface 31la of the valve 3. Thus, the tip end of the pipe 100 can be

pr event ed dif oshentaivnpdihe iBowmpathe 1Bou¥ihh suchBya teenf &ge ald oBs
the tip end of the pipe 100 can be prevented from contacting the

l'i quisd ifbrnker fdyowmat fod 3suarkd heref of echbevhisk of thgukj quhd ikRp
the flow path 10 13 being contam nated can be reduced. [0054]

Furt her eddespatRe extigrdilng fdomudieptdpeondy ofrdhecpt i dP0c 1o Ehey
flow path 13 of the housing 2 is equal to the I ength of the opening

36 formgddyy tdhe tpprswiaces 3danrThustiby,t hehdPatdp extengk ngnbr gite
the tip end of the pipe 100 to the Tlow path 13 can be reduced, and

thereby ftdte LiQubd cRBvBRLPHC¥ERRed Pk aRiRAET @S rom e NG the flow
accunul ated i n the val ve 3. In other "words, with the connector

1, not %{aﬁ hhe pipe +1,00.¢80, bey, pr event od ‘{]{é)@"?:{ﬁtigf 1139 t?j@e £hLawW,pakh
13, but “al so 20 the liquid can be prevente or 'hindered from bei g
accﬁﬂm altf%eii@lgt an\{%Yﬁaéed [é)eﬁ'?%]e reduced.
(0054]
Further, the path extending from the tip end of the pipe
100 te the flow path 13 of the housing 2 1is equal to the
length of the opening 36 formed by the top surface 3la. Thus,
15 the path extending from the tip end of the pipe 100 to the
flow path 13 can be reduced, and thereby the liguid can be
prevented or hindered from being accumulated in the valve 3.
In other words, with the connector 1, not only the pipe
100 can be prevented from entering the flow path 13, but also
20 the liquid can be prevented or hindered from being accumulated
in the valve 3.
[0055]
Further, in the connector 1, the curved surface 24a is
formed in the inner surface of the tubular portion 24 of the

25 pipe connecting port 6. Thus, when the top surface 3la of the

valve 3 1is pressed, the deformation of the lower portion of
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Further, in the connector 1, the curved surface 24a is fornmed in the
i nner surface of the tubular portion 24 of the 25 pipe connecting
port 6. Thus, when the top surface 3la of the valve 3 is pressed, the
deformati on of the |ower portion of the valve 3 can be guided by the
curved surface 24a. As a result, not only the bottom surface 31b can
be reliabiley volted3baek tewagdiddre bat éhal csirdedofsurieceal 24n .3, bhut a
al so the inner surfaces 31d can be reliably caused to face the flow 5
path 13 wfsullte motsiondy2the bottokusthesice i 314 hsarcures etk lStflgceolled
smoot hly continues to reach the flow path 13, the valve 3 will form
t he operiauk 3towitd e tdef dratierg lal oy t e ey eda Swr f ace.bukhuslsa t the
unlikely that a gap will be generated between the valve 3 and the

pi pe 10 aomeciinthdgor t 364 aad tdwer eéDigoly qubdsédr wg) ©ade behe flow
prevented or hindered from bei ng accunmul ated. [0056] To renove

the pi peak@0 1f:r o the Bensecd ar. 1, the pipe 100 is pulled fromthe
pi pe fitting portion 27, so that the valve 15 3 is released fromthe

pressure of tharthprend of thhe Aipedl0Qurande I @5dceiad yt océhe: sl eto
where the pipe connecting port 6 is blocked (see FIG 4A). In the

state whern he,Pipewconerting pstyf14s Hl pekedeoshneget BecROLL0BY
surface 31b of the valve 3 is provided with the recessed portion 34,

the thighnass d%ff_o&ta@néoay@weth?e can-Re reduced. Sthidat snen ynrikery
connecting the pipe 100, the valve 3 becones easy to deform [0057]

In the prgsent £APQAIMENe Jde Malwe pd c&kaft kfal L¥i1ve 3 and the pipe

10 connecting peort 6, and therefore liguid (drug) can be
prevented or hindered from being accumulated.
(0056]
To remove the pipe 100 from the connector 1, the pipe 100
is pulled from the pipe fitting portion 27, so that the wvalve
15 3 is released from the pressure of the tip end of the pipe 100,
and restored to the state where the pipe connecting port 6 is
blocked (see FIG. 4A). In the state where the pipe connecting
port & is blocked, since the bottom surface 31lb of the valve 3
is provided with the recessed portion 34, the thickness of the
20 wvalve 3 can be reduced, so that when connecting the pipe 100,
the valve 3 becomes easy to deform.
[0057]
In the present embodiment, the wvalve 3 elastically
deforms so that the entire top surface 3la feorms the opening
25 36 which communicates with the flow path 13 of the housing 2.

However, the present invention also includes a configuration

23



deforns so that the entire top surface 3la forns the opening 25 36
whi ch communi cates with the flow path 13 of the housing 2. However,
the present invention also includes a configuration in which the
val ve defornms so that a portion of the top surface is rolled back to
form the opening which communicates with the flow path, and the other
portion dn guhdchi gittd y vabuts ddfornisp end fltese of pdwetipinpecfO0che top
5[ 0058] Further, in the present enbodi nent, the upper portion
and t he duowkrceparsd iwyl lafd tdwe deforfmd ecipordpeani il wfi drhecoradhind c3tes
have different dianeters; however, the upper portion and the | ower
porti on wiftH heedeflaimphice , pahti @heobthBe poestmt Ilyiivraiitghen vimaputs
al so have the sane dianeter. [0059] 2. Second Enbodi nent

Next, a @@nnget ehdageeedbnotk® @iweqand enbodi nent of the present
invention will be described belowwth reference to 15FI G 5.

FIG 55 is a pepgpe¢tive view show ng a valve of the connector
according to the second enbodi nent of the present invention. [0060]

20The ConneCt@ﬁr@ﬁe%hei§eﬁﬁﬁubf¥gﬂﬂﬂ EeBbahASnt NerS@MBper portion and
the lower portion of the deformable portion 31 of the valve 3
have different diameters; however, the upper portion and the
lower portion of the deformable portion of the present

10 invention may also have the same diameter.

[0059]

2. Second Embodiment

Next, a connector according to a second embodiment of the
present invention will be described below with reference to

15 FIG. 5.

FIG. 5 1is a perspective view showing a wvalve c¢f the
connector according to the second embodiment of the present
invention.

f0060]

20 The connector of the second embodiment has the same
configuration as +that of the connector 1 of the first
embodiment. The connector of the second embodiment differs
from the connector 1 of the first embodiment in a wvalve 43
only. Thus, herein the description will focus on the wvalve 43.

25 [0061]

[Valve]
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configuration as that of the connector 1 of the first enbodi nent. The
connector of the second enbodi nent differs fromthe connector 1 of
the first enbodinent in a valve 43 only. Thus, herein the description
will focus on the valve 43. 25[0061] [ Val ve] As shown in
FIG 5, the valve 43 is fornmed in the sane shape as the valve 3 of
the first enbaédi meotvn dmd &S &, cross-shbpedd3lis 45rmddieis| kthed5ame
consists of two linear slit portions 45a, 45b each extending in the
radi al ditraget icon tofe Satlhe debdr rabl €ipot t émvoBmenfhe anad Haisn@eakrekist
portions 45a, 45b intersect at substantially 90 degrees. The point
wher e thshdpasel | shear 4.t paet ians 4%a8, 4hisistiser SECtweOi NLnatas with
the axis of the deformable portion 31. [0062] 10In the val ve 43

havi ng tdwe-tafcorsesai«] combi gHERt ieXitenvheg tike diop sadfafceddtactson of
pressed, the inner surfaces will deformto rotate with respect to the

axi s5s0 @ t@:faepvike Jdrewopatz .13tk tthe hQushbRds2itWpbhr@itbhe 4sa,
bottom surface 31b will roll back toward the | ateral side of the

val ve 43;suntheisecthgtct oRpdPastidace dlae T@ﬂ‘ret-:.ge Vﬁ{é/?ﬂ%twwlhlereoftﬁée

to formtwo pairs of surfaces, each pair of surfaces facing each

ot her and,Jaraldae! thtt BréXbfis 89225450 fQrdmdda %elwaagie%ﬁw%hcfehe
comuni cates with the flow path 13 of the housing 2. Thus, with t

connect ofy ;of Jehegeqord,-gubodi gmnti ek 20 only the pipe 100 can be
prevented fromentering the flow path 13, but also the liquid can be

prevented or q' Rde ﬁed from bei ng accunul ated in the valve 43. [0063]
Further, with the ctonnector of the second enbodi nent, 25 since the

val yg 43 i's pérﬁvkﬂ%dv%%@ &?ehﬁ(zgﬁﬁm%}@@pgf'oé%éémﬂf ntf*l%u‘{:%[t!%nff%ﬁéﬂ

be caused to deformi ance nner

the top surface 3la is pressed, the inner surfaces will deform
to rotate with respect to the axis so as to face the flow path
13 of the housing 2, while the bottom surface 31b will roll
back toward the lateral side of the wvalve 43. Further, the top
15 surface 3la of the wvalve 43 will rotate to form two pairs of
surfaces, each pair of surfaces facing each other and parallel
to the axis, so as to form the opening 36 which communicates
with the flow path 13 of the housing 2.
Thus, with the connector o¢f the second embodiment, not
20 only the pipe 100 can be prevented from entering the flow path
13, but alsc the liquid can be prevented or hindered from
being accumulated in the valve 43.
[0063]
Further, with the connector of the second embodiment,
25 since the valve 43 is provided with the cross-shaped slit 45,

the wvalve 43 can be caused to deform in a balanced manner, and
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t he opening property after deformation can be inproved. Further,
since the opening property is inproved, it is not necessary to insert
the pi pe 100 as deep as the conventional connectors, and therefore
the valve is | ess susceptible to 5 breakage. [0064]

Incidentally, in the present enbodinent, the two slit portions 45a,
45b i nt eéitsectormnisybstrarpreatlyy 90tdegraéesorrmviever canmn tigse improved.
cross-shaped slit according to the present 10 invention, the angle at
whi ch t Heartthers| | $ipoy t tbas dpehengeqiramgrtlye &y bitmpavvéy, sett. {H06bL

3. Third Enbodi nment Next, a connector according to a third
enbodi mardceafsatriye t1b jpresenttienvieidd onOW bt Heedeser ithed deslvewtwohhl
reference to FIGS. 6, 7A and 7B. FIG 6 is a perspective view

showi ng contalcateref, tdiel cansestore acker divdigyd oikha d4y r guepbodivmnt rof
the present invention. FIG 7A is a plan view of the valve, and FI G
7B i35 2@bmdrelgteom vi ew of the val ve. [0066] Simlar to the
connector of the second enbodi nent, the connector of the third

enbodi nent di fijbeesjfromthe connector 1 of the first enbodinent in a
val ve 53 only. Thus, herein the 25 description will focus on the

val ve 53. incidentally, in the present embodiment, the two slit

portions 45a, 45b intersect at substantially 90 degrees;

however, in the cross-shaped slit according to the present

10 invention, the angle at which the two slit portions intersect
can be arbitrarily set.

[0065]

3. Third Embodiment
Next, & connector according to a third embodiment of the
15 present invention will be described below with reference to
FIGS. 6, 7A and 7B.

FIG. 6 1s a perspective view showing a wvalve of the
connector according to the third embodiment of the present
invention. FIG. 7A is a plan view of the valve, and FIG. 7B is

20 a bottom view of the wvalve.

(00686]

Similar to the connector of the second embodiment, the
connector of the third embodiment differs from the connector 1
of the first embodiment in a wvalve 53 only. Thus, herein the

25 description will focus on the wvalve 53.

[0067]
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[0067] [Valve] As shown in FIGS. 6, 7A and 7B, the valve 53
is formed in the sane shape as the valve 3 of the first enbodi nent,
and has a slit 55. The slit 55 consists of two linear slit portions 5
55a, 55b each extending in the radial direction of the deformable
portion 31, and the two linear slit portions 55a, 55b intersect at
subst antivdwe 190 degrees. The point where the two linear slit
portions 55a, 55b intersect coincides with the axis of the defornable
portion 31. 1@E0668dn in FIGSThes,sl7iat apdr tBpnthbavabvd AFIEd tf@rmedchn
fromthe top surface 31la of the deformable portion 31 to the bottom
sur f ace t3kb safnet @ agef asmabkevpdtéi ®noBlihdhiiwest hensldimepart kaa hob
is formed to reach fromthe bottom surface 31b of the 15 defornable

portion a3ls1: ans | ntewdredl at e5poebhonNs©F bhetdef anaable spott pert3dns
In other words, the slit portion 55b does not reach the top surface

3la. 5 55a, Thas, thens!éicSRirsg f ammednki neagiyl onmihasigde of thge
top surface 3la of the deformable portion 31 (see FIG 7A) and 20

fornmed O%3Wa®8c0Rdh8ocsl da ,ofaddechot Lo sunéaces3ib pbrthéns 554,
deformabl e portion 31 (see FIG 7B). [0069] In the valve 43 having

the af ore3aiich+cRRELGUEEL 50 e 1Re JooReguetace Bla dos Rr essed, chbe
inner surfaces will deform?25 to rotate with respect to the axis so
as to f@ﬁﬁ)ﬁh%é%&OWlQQtBortions 55a, 55b intersect coincides with the
axis of the deformable portion 31.
10 (0068]

The slit porticon 55a is formed to reach from the top
surface 3la of the deformable porticn 31 to the bottom surface
31b of the deformable portion 31. While the slit portion 55b
is formed to reach from the bottom surface 31b of the

15 deformable portion 31 to an intermediate portion of the
deformable portion 31. In other words, the slit portion 55b
does not reach the top surface 3la.

Thus, the slit 55 is formed linearly on the side of the
top surface 3la of the deformable portion 31 (see FIG. 734) and

20 formed crosswise on the side of the bottom surface 31b of the
deformable portion 31 (see FIG. 7B).

(00689]

In the wvalve 43 having the aforesaid configuration, when
the top surface 3la is pressed, the inner surfaces will deform

25 to rotate with respect tc the axis so as to face the flow path

13 of the housing 2, while the bottom surface 31b will roll
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13 of the housing 2, while the bottomsurface 31b will roll back
toward the | ateral side of the valve 53. Further, the top surface 3la

of the valve 53 will rotate to formtwo surfaces facing each ot her
and parallel to the axis, so as to formthe opening 36 which
comuni cates with the flow path 13 of the 5 housing 2. Thus,

with t héadnrieeteed thet hetehdl dsedboth rdet vadge OAFy Hurshsimpe theOtermn
be prevented fromentering the flow path 13, but also the liquid can
be prevenrddaer Hiander ethd roalibei bg atctunubabted tn tthemydwee sk faces
10[ 0070] In the connector of the third enbodi nent, since the
slit 55 fiainoneswdhy dthremrecinon pelreldedetof thheakdp, sapf acsetdldprm the
pressure resistance when closed can be ensured. Further, since the
slit 55 amerdiegmetk cwbssi semonnt hetss deiah ttee bdidwnpiabhsurdf ace 3hb,
t he opening property after deformati on can be inproved. [0071]

| nci denttaddsying 2.t he present enbodinent, the two slit portions 55a
55b intersect at substantially 90 degrees; 20 however, the angle at
whi ch the twoTslbkt pardh oftse | BbERSEESr Cal hehcar Bhifd@r bhio8ehent 00R3E

It is to be understood that the present inventionis not limted to
the enbadiinentne gager iibedcahoke pRdvehed® fiom htering the flow path
13, but also the liquid can be prevented or hindered from
being accumulated in the wvalve 53.
10 [0070]
In the connector of the third embodiment, since the slit
55 is linearly formed on the side o¢f the top surface 3la,
pressure resistance when closed can be ensured. Further, since
the slit 55 is formed crosswise on the side of the bottom
15 surface 31b, the opening property after deformation can be
improved.
[0071]
Incidentally, in the present embodiment, the two slit
portions 55a, b550b intersect at substantially 20 degrees;
20 however, the angle at which the two slit portions intersect
can be arbitrarxily set.
[0072]
It is to be understood that the present invention is not
limited to the embodiments described above and shown in the
25 drawings, and wvarious modifications can be made without

departing from the spirit and scope of the claims of the
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25 drawi ngs, and various nodifications can be made w t hout departing
fromthe spirit and scope of the clains of the present invention. For
exanple, in the aforesaid enbodi nents, the first nenber 21 of the

pi pe connecting port 6 is joined to the housing main body 5, and the
second nmenber 22 is joined to the first nmenber 21 by fusion or the

li ke. Howkaasnt tingepitpens cBaneerdmplorin acorafeonpsald rgpddgents,
invention may al so have a configuration in which the first nmenber is
sandw chdtk byl nstie megbend 2dentiethandiphechoust rigigraiar thddyi,s gred nekde to
second menber is joined to the housing main body 5 by fusion or the

| i ke. 10{30#3Jusing maikubbber 5,i antthehaf seesai dnendrodiaPentss,jotihed to
deformation of the |ower portion of the valve 3 is guided by the
curved surd atier 2 anguben dad byn fue drubad athepadriidean 2éwefretthe thepeipe
connecting port 6; however, the curved surface that guides the 15

def obmatdcameeftitnlye power apestdnng ot ot devabmesammy ahsentieorproxy dadsbn
the housi ng main body. Explanation of Reference Nunerals [0074]
lconnective2ORhosstngucht bh D3vahven ShRysitngs tamanbedy i8pif@idwiched

connecting port
by the second member and the housing main body, and the second
member is joined to the housing main body 5 by fusion or the
like.
10 [0073]

Further, in the aforesaid embodiments, the deformation of
the lower portion of the wvalve 3 is guided by the curved
surface 24a provided in the tubular portion 24 of the pipe
connecting port 6; however, the curved surface that guides the

15 deformation of the lower portion of the valve may alsc be
provided in the housing main body.
Explanation of Reference Numerals
[0074]
1 connector

20 2 housing

3, 43, 53 valve

5 housing main body

6 pipe connecting port

11 first tube connecting port
25 12 second tube connecting port

13 flow path
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11first tube connecting port 2512second tube connecting port 13fl ow
path 15t hrough-hol e 16fitting recess 21first menber 22second nenber
524t ubul ar portion 24a curved surface 25fl ange portion 27pipe fitting
portion 28connection piece 1031deformabl e portion

15 through-hole

16 fitting recess
21 first member
22 second member

5 24 tubulax portion

24a curved surface
25 flange portion
27 pripe fitting portion
28 connection piece
10 31 deformable portion
3ia top surface
31lb bottom surface
31lc outer peripheral surface
31d inner surface
15 32 fixing piece
33, 45, 55 slit
34 recessed portiocn
36 opening
45a, 45b, 55a, 55b slit portion

20 100 pipe
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3latop surface 31b bottom surface 31c outer peripheral surface 31d
I nner surface 1532fi xi ng piece 33, 45, 55 slit 34recessed portion
36o0peni ng 45a, 45b, 55a, 55bslit portion 20100pi pe d ains 1. A
connector conpri sing: a housing having a flow path through
which a liquid passes, and a substantially circular pipe connecting
port 5 which comuni cates with the €lawmpat h; and
1. A connector comprising:
a housing having a flow path through which a liquid
passes, and a substantially circular pipe connecting port
5 which communicates with the flow path; and
a valve formed of an elastic material and adapted to
blecck the pipe connecting port of the housing,
wherein the wvalve comprises:
a columnar deformable portion having a top surface
10 exposed from the pipe connecting port, a bottom surface
opposite to the top surface, and a slit reaching from the top
surface to the bottom surface; and
a fixing piece which is formed in a ring-like shape
protruding from an outer peripheral surface of the deformable
15 portion, in an intermediate portion between the top surface
and the bottom surface, and which is fixed to the housing,
and
wherein when the top surface is pressed by the pipe, the
deformable portion will bke displaced toward the flow path
20 while elastically deforming, so that inner surfaces which

define the slit face the flow path of the housing, and the top

surface forms an opening which communicates with the flow path.

2. The connector according to claim 1, wherein the bottom
25 surface of the deformable portion is formed with a recessed

portion which curves so as to recess toward the side of the
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a valve fornmed of an elastic material and adapted to bl ock the pipe
connecting port of the housing, wherein the valve conprises: a

col umar defornmable portion having a top surface 10 exposed fromthe
pi pe connecting port, a bottom surface opposite to the top surface,
and a slit reaching fromthe top surface to the bottom surface; and

a fixingqn ecedaleech is forned in a ring-like shape protruding from
an outer peripheral surface of the deformable 15 portion, in an

i nternedi ate portion between the top surface and the bottom surface,
and which is fixed to the housing, and wherein when the top
surface 3s pressedohyetber paeyrdineg def etlenhl 8 port) ashaddiln ke slit
di spl aced toward the flow path 20 while elastically deform ng, so
that inner Rideaicesnvhirlih. define the slit face the flow path of the
housi ng, and the top surface fornms an openi ng whi ch conmuni cates with
t he &l ow pat h. 2. The connector according to claim1, wherein the
bottom 25 surface of the deformable portion is formed with a recessed
portion mhi ChreHr ¥86n86t@S 4 REESS thowakdnt heosi sle wfetdhie thepsiit
surface. 3.The connector according to claim1 or 2, wherein the slit

is formed crosswise,

5. The connector according to claim 1 or 2, wherein the slit
10 is formed linearly on the side of the top surface and formed

crosswise on the side of the bottom surface.

6. The connector according to claim 1, wherein the housing
comprises a curved surface which guides the elastic
15 deformation of the wvalve so that the bottom surface of the

deformable portion rolls back toward the lateral side.

7. The connector according to claim 6, wherein the curved

surface smoothly continues to reach the flow path.

20
8. The connector according to claim 1, wherein the pipe
connecting port has a pipe fitting portion teo be fitted by the
pipe.

25 9. The connector according tc claim 8, wherein &an outer

peripheral surface of the pipe fitting portion 1is provided
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is formed linearly. 5 4. The connector according to claim1l or 2,
wherein the slit is formed crossw se. 5. The connector according
to claiml or 2, wherein the slit 10 is fornmed linearly on the side
of the top surface and formed crosswi se on the side of the bottom
surface. 6. The connector according to claim1, wherein the housing
conpri seslt CUraetkws WdmEe Wi by ddesiciherighast i16ckS gdefrabmtticeneaf
the valve so that the bottom surface of the deformable portion rolls
back towardghrichenkabepal asi depredetckineanngetetaaccording to claim6,
wherein the curved surface snoothly continues to reach the flow path.
20 8. The connector according to claim1l, wherein the pipe
connecting port has a pipe fitting portion to be fitted by the pipe.
25 9. The connector according to claim8, wherein an outer peripheral
surface of the pipe fitting portion is provided wth a screw portion
to be screwed with a | ock portion forned around the pipe at a
predeterm ned interval
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