Speci fication BREAST PUMP TECHNI CAL FI ELD [0001] This invention relates
to inmprovenent in a breast punp which can express ml k by neans of an
operation unit that can be manually or mechanically driven. BACKGROUND ART
[ 0002] A breast punp has been used wi dely, which includes a mlking part
that is dianeter-expanded in the shape of a trunpet and is brought into
contact with a nother' s breast, that is, a dianeter-expanded m | ki ng
part. Particularly, there has been known a breast punp so constructed that
a recess is provided at the uppgr end, of _a breast punp body in order to
prevent mlk that has been expr&Ssed 5?5 st due to a negative pressure

during mLKi r eaking to the outside, and a defornmabl e nenber such
as a diap%éggﬁﬁ{éﬂﬂ%hsed inthis recess. [0003] Nanely, a nmanually

oper at ed breast punp which has been described and cl ainmed in Patent
Docunment 1 has been 1 known, in which an operation unit such as a handle is

connected to the dia hra%yl and the diaphragmis
TECHNICAL FIEL

[0001]
This invention relates to improvement in a breast
pump which can express milk by means of an operation unit

that can be manually or mechanically driven.

BACKGROUND ART
[0002]

A breast pump has been used widely, which includes
a milking part that is diameter-expanded in the shape
of a trumpet and is brought into contact with a mother’s
breast, that is, a diameter-expanded milking part.

Particularly, there has been known a breast pump
so constructed that a recess is provided at the upper
end of a breast pump body in order to prevent milk that
has been expressed as a mist due to a negative pressure
during milking from leaking to the outside, and a
deformable member such as a diaphragm is housed in this
recess.
[0003]

Namely, a manually operated breast pump which has

been described and claimed in Patent Document I has been
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Sonme breast punps having substantially common conponents with
t he above breast punp have been known (Patent Docunents 2 to 4).

a breast punp has been al so known, in which a recess part

on a handle side, and a diaphragm is housed in this recess part,
is transmtted through a vent path of a breast
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Some breast pumps having substantially common
components with those of the above breast pump have been
known (Patent Documents 2 to 4).

Further, a breast pump has beenﬁalso known, in which
a recess part is provided on a handle side, and a diaphragm
is housed in this recess part, whereby a negative pressure
is transmitted through a vent path of a breast pump body
side into the breast pump body (refer to Patent Document
5).

Further, a breast pump described in Patent Document
6 has been also known, in which a cyiinder is arranged
at the upper portion of a breast pump body, and a
cup-shaped diaphragm is set to the cylinder to make the
cylinder airtight, whereby the diaphragm is deformed by
a negative pressure by a machine and its deformation puts
the inside of the breast pump body in a state of the
negative pressure.

[0004]
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Pat ent Docunent 5: US Patent Application 2004/039330 Patent Docunent 6:
USP 5, 009, 638 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

| NVENTI ON [ 0005] However, in these breast punps, the nother's mlk that
has fl own backward and the m st of mlk can enter the recess or the recess
part in which the deformable nenber such as the diaphragmis housed. On
the ot her hand, since the breast punp is used in order to express mlk to
be given to a baby, if the mlk has entered the recess or the recess part,
it is necessar% to wash the recess or the recess part readily and cleanly
after the nil ki hgt6per dt9 oW ER fortder P8 Y4y 0¥ RéO8r east punp cl eanl y.

[0006] However, in the above-nentioned conventional breast punps, in case
that the m st of2RPRIE ha®Oosites’ld the di HShr a§mtikdusi ndipat i Cabecuse t he
housing part is formed of hard resin, the mst of mlk and the residua of
mlk that2A8v¢e Ehi2#8d smal|l gap are difficult to remove. Therefore, the

conventional breast punps cannot 3 be always used cleanly. [0007]
Patent Document 6: USP 5,009,638

DISCLOSURE OF THE INVENTIOCN
PROBLEM TCO BE SOLVED BY THE INVENTION
[0005]

However, in these breast pumps, the mother’s milk
that has flown backward and the mist of milk can enter.
the recess or the recess part in which the deformable
member such as the diaphragm is housed.

On the other hand, since the breast pump is used
in order to express milk to be given to a baby, if the
milk has entered the recess or the recess part, it is
necessary to wash the recess or the recess part readily
and cleanly after the milking operation in order to use
the breast pump cleanly.

[0006]

However, in the above-mentioned conventional
breast pumps, in case that the mist of milk has entered
the diaphragm housing part, because the housing part is
formed of hard resin, the mist of milk and the residua
of milk that have entered small gap are difficult to

remove. Therefore, the conventional breast pumps.cannot



This invention has been made in order to solve the above problem and its
object is to provide a breast punp which can be readily washed
particularly in a portion corresponding to a defornable nenber, and can be
used cleanly. MEANS FOR SOLVI NG THE PROBLEM [0008] The above object is
achieved by a first aspect of the invention. A breast punp in the first
aspect of the invention includes a housing container for storing
expressed m |k, an attachnent and detachnent part for detachably attaching
a breastﬁgung body to tge ousing contai ner, and an operation unit which
is attacHed £¢"ahe BPg sfﬁﬁﬁﬁﬁl ody and deforms a negative pressure
generatin? H@qﬁer attached to the breast punp body. Herein, the breast
punp body PR ddes a di anet er - expanded m |l king part which is
di amet er - expanded, toward its |eading end with which a user' s breast cones
into contact wiithS An¥REINLQRIVescharbenads di iar @ Fahgedodveasto face
t he housi ng contai ner and communi cated with the dianeter-expanded m | ki ng
part, andPRfvEtPEEkAET, Fard 1 whicdh] eeimbiAi tateso Wi B &her sawlt puave
chanber and 4 attaches thereto the negative pressure generating nenber
that creaflesch megathverpreabisly ewnsdestapyrtd express ithes npbkitiand t he
negative pressure generating nenber

corresponding to a deformable member, and can be used

cieanly.

MEANS FOR SOLVING THE PROBLEM
(C008]

The above object is achieved by a'first aspect of
the invehtion. A breast pump in the first aspect of the
invention includes & housing container for storing
expressed milk, an attachment and detachment part for
detachably attaching a breast pump body to the housing
container, and an operation unit which is attached to
the breast pump body and deforms a negative pressure
generating member attached to the breast pump body.
Herein, the breast pump body includes a diameter-expanded
milking part which 1is diameter-expanded toward its
leading end with which a user’s breast comes into contact
with, a small valve chamber which is arranged so as to
face the housing container and communicated with the
diameter-expanded milking part, and an attachment part

which communicates with the small valve chamber and



i ncl udes a connector to which the operation unit is connected, an
attachnent and detachnent part which is forned of conparatively sof

mat eri al
of the

having elasticity and detachably attached to the attachnen
breast punp body, a wall part which is provided integrally

attachnment and detachnent part and has such rigidity that an extern
shape can be kept, and a defornmable part which is provided on the

" of the

wal | part integrally with the wall part, is smaller in thic

t han t he mall part, and defornms upon reception of power fromthe co

t her eby
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construction in the first aspect of the invention, when the open le
end of thEha&zﬁﬁﬁ@?eéxﬁwﬂﬁ@aﬁFW@lﬂf%ﬁﬁﬁrﬁsHﬁ%@@ﬁﬁﬁﬂn%pc@ﬁpaﬁssmnth
the user's breast in a state where the breast punp body is attached
housi ng cBhEaimelrk t hpsdgh hheneapttachirent cand et aehrait pagt leawe 1t he
operation unit is actuated, a negative pressure is generated by the
negati ve pnedsiges genecrfatlhﬁg:tmanbmq wintdchhet g | ko psuckedonangn expriessed
fromthe user's breast falls through the 5 small valve into the hous
cont ai nercandacssd pr edt dthteaehmeniin dihdsdeaseshndetnegatt vehpréssivy e
menber is so

tformed of comparatively soft materisl having elasticity
and detachably attached tco the attachment part of the
breast pump body, a wall part which is provided integrally
for the attachment and detachment part and has such
rigidity that an external shape can be kept, and a
deformable part which is provided on the inside of the
wall part integrally with the wall part, is smaller in
thickness than the wall part, and deforms upon reception
of power fromthe connector thereby to create the negative
pressure.

[CO09]

According to the construction in the first aspect
of the invention, when the open leading end of the
diameter-expanded milking part is brought into contact
with the user’s breast in a state where the breast pump
body i1s attached to the housing container through the
attachment and detachment part, and the operation unit
is actuated, a negative pressure is generated by the
hegative pressure generating;nember, and the milk sucked

and expressed from the user’s breast falls through the

t

t part
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nsi de
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constructed as to be attached and arranged on the outside of the breast
punp body, and it is attached to the attachnent part of the breast punp
body through the attachment and detachnent part. The deformable part is
defornmed by the force applied fromthe operation unit through the
connector, whereby the negative pressure for sucking and expressing the
mlk is generated. In this negative pressure generating nenber, the
attachnment and detachnent part which is detachably attached to the
attachment part of _the breast punp body, the wall part which has such
rigidity ERatl ned éxXeerialo $igpel@af 1By kephtadite ¥ handefof mabloe Part are
integrallg formed. Accordingly, when this negative pressure generating
menber i stBéf&cied from the breast punp body, a recess part or a recess
for housing the defornable part, that is, a diaphragmtherein, which is
nmol ded of hard Immtbdisalcaides mde SRt oNe erdodyrsi disnhbaki ke tde
conventional breast punps. Therefore, the residua of the ml|k does not
stick to thastevestedrashee Hketwdiahediandid frenlged omnakle, cand itde s
breast punp does not becone a dirty appliance. Further, since the negative
pressure cfenerat ingeaehberums berdwed ahd hétsofs rateschkdhavonghd the
elasticity in the whole, when it is detached from the breast punp body and
washed, ié&ttachedef graned ofanuakl yoiyatshe mpepatiord and washed readi |y at
all its

attachment and detachment part. The deformable part is

deformed by the force applied from the operation unit
through the connector, whereby the negative pressure for
sucking and expressing the milk is generated.

In this negative pressure generating member, the
attachment and detachment part which is detachably
attached tc the attachment part of the breast pump body,
the wall part which has such rigidity that the external
shape can be kept, and the deformable part are integrally
formed. Accordingly, when this negative pressure
generating member is detached from the breast pump body,
a recess part or a recess for housing the deformable part,
that is, a diaphragm therein, which is molded of hard
material does not exist on the body side, unlike the
conventional breast pumps. Therefore, the residua of
the milk does not stick to the recess or the like which
isdifficult towash, and this breast pump does not become
adirty appliance. Further, since the negative pressure

generating member is formed of the soft material having



corners. Further, since the attachnent and detachnment part of the negative
pressure generating nenber is formed integrally with the wall part having
such the rigidity that the external shape can be kept, the negative
pressure generating nenber is readily attached or detached by hol ding
this wall part. [0010] A breast punp according to a second aspect of the
invention is characterized, in the construction in the first aspect of the
invention, in that the attachnent part of the breast punp body is provided
at the upper portion of the breast punp body, and a slant surface that
descends tBfard & path tiVeddt ngheo wittel e prabinayml e éRanlisdrachedpigrded
inside the attachment part. According to the construction in the second
aspect ofhEheFauent P ev@ady f atitht welsd cakpr éssexb i ble edeéprgmade
i nside of the negative pressure generating nenber in the mlking
oper at i onranhe Ini ¥y kb st hed ogleorat o he aglcanta skadf aee dof 1 y het aefldchrient part
t hrough the small valve chanber into the housing container. Therefore, it
is difficakhefmy. t heunithkt,o sstrayei hsiede ttthec hegatti werd piessuheegener at i ng
menber. 7 [0011] A breast punp according to a third aspect of the
i nventi onpastchéract are get ) vienp khe saonstgaicé ran iiny Retbedr is formed

integrally with the wall part having such the rigidity

that the external shape can be kept, the negative pressure

generating member is readily attached or detached by

holding this wall part.

[0010]

A breast pump according to a second aspect of the

invention is characterized, in the construction in the

first aspect of the invention, in that the attachment

part of the pbreast pump body is provided at the upper

portion of the breast pump body, and a slant surface that

descends toward a path leading to the small valve chamber

is provided inside the attachment part.

According to the construction in the second aspect

of the invention, even if that the expressed milk enters

the inside of the negative pressure generating member

in the milking operation, the milk is 1ed along the slant

surface of the attachment part through the small valve

chamber into the hcousing container. Therefore, it is

difficult for the milk to stay inside the negative

pressure generating member.



of the first and second aspects of the invention, in that: the attachnent

part of the breast punp body is provided at the upper portion of the

breast punp body, the attachnent part is formed nearly in the shape of a
a body side flange portion protruding outward is formed at the
upper end of the attachnent part, and a body side groove portion is forned
on the downsi de of the body side flange portion; and the attachnment and
detachnment part 1is forned nearly in the shape of a circle, which is

circle,

sonmewhat

si de flan§@o

attachnent and detachnent part, a negative pressure generating side
groove portion 4 s°FeprfEd IOHMP hé cgesi denef tiche rdyardve sgressafe tdeher at i ng
side flange portion, and the attachnment part and the attachnent and
det achment np&nit 1 car @ sachaatrert el aelkdablip tlve exohs brhet;i cand raepodias oni ng

regul ating the downward novenent of the attachnent and detachnent
part is ppbvilded ionst kend downsidea spetlies bddyhsidevgnodven pant chmt 3
According to the construction in the third aspect of the invention,
attachnmenthef athe cdtrtechneatrt 8 and ddiachrenpupar oddy the mtbadhieht part,
the body side flange portion is engaged with the negative pressure

part for

at the upper portion of the breast pump body, the
attachment part is formed nearly in the shape of a circle,
a body side flange portiocon protruding outward is formed
at the upper end of the attachment part, and a body side
groove portion is formed on the downside of the body side
flange portion; and the attachment and detachment part
is formed nearly in the shape of a circle, which is
somewhat larger than the attachment part, a negative
pressure generating side flange portion protruding
inward is formed at the lower end of the attachment and
detachment part, a negative pressure generating side
groove portion is formed on the upside of the negative
pressure generating side flange portion, and the
attachment part and the attachment and detachment part
are attached detachably to each other; and a positioning
part for regulating the downward movement of the
attachment and detachment part 1is provided on the
downside of the body side groove portion.

According to the construction in the third aspect

of the invention, in the attachment of the attachment

| arger. than the attachnent part, a negative pressure generating
gér]tion protruding inward is formed at the | ower end of the

in the



generating side groove portion, and the negative pressure generating side
flange portion is engaged with the body side groove portion. Therefore, an

airtight seal by the negative pressure generating unit can be surely

retained. Further, the outer surface of the negative pressure generating

side flange portion cones into contact with

not nove nore. Therefore, by pressing a part of the attachnment and

det achnment part

and fitting the outer surface of the negative pressure
generating side flange portion into the positioning part t he negative

t he positioning part and does

pressur e YRRl at PRGTIREbER TS 2489 ¢ C A TRRRABE BAd trhé g PahmEnt St ate i s

also readily confirned. [0012] A breast pu according to a fourth aspect

of the

i hYeRgicorP P 5t dRar ak® efingey e d n ! cBRSt MRYAEA Vith RR§SSHT S he
first to third aspects of the invention, in that the wall part of the

negati ve PFBSFEte e rdrdg 0P aentverr t i aaviagdttHes gt iyeiBrpeevitded in a
cylindrically wupstanding state, the upper end portion of the cylindrical

wal | portdeneira ttinnesi dewd liameer digrasonhés defiergned! elplr theabpstti on
beyond the turned-down point is forned thin as an inner wall portion,
a protrudihde9gparctvd poprioveded Toeratfdeastanrel of igpposidal sy ftdces

the deformabl e part and the wall part so as to lie

negative pressure generatingunit can be surely retained.
Further, the outer surface of the negative pressure
gernerating side flange portion comes into contact with
the positioning part and does not move more. Therefore,
by pressing a part of the attachment and detachment part
and fitting the outer surface of the negative pressure
generating side flange porticon into the positioning part,
the negative pressure generating membker 1is readily
attached and the attachment state 1is also readily
confirmed.

[0012]

A breast pump accerding to a fourth aspect of the
invention is characterized, in the construction in any
of the first to third aspects of the invention, in that
the wall part of the negative pressure generating member,
having the rigidity is provided in a c¢ylindrically
upstanding state, the upper end portion of the
cylindrical wall pecrtion is turned down inwardly as the
deformable part, a portion beyond the turned-down point

is formed thin as an inner wall portion, and a protruding

and
of



bet ween the deformable part and the wall part. According to the
construction in the fourth aspect of the invention, the following is
effectively prevented: when the deformable part is deformed repeatedly by
the operation unit, and it is restored to the original shape, the
opposite surfaces of the deformable part and the wall part hit each other
with generation of the negative pressure in the breast punp body, and
operation noise which occurs due to the jarring is generated. [00131 A
breast punp according to a fifth a5£ect of the _invention is characterized,
in the constFudti BFTHIARY TG tHe $8REL ©8F uft APRSSEdtS BDirtRESS
invention, in that: the connector of the negative pressure generating
menber iff EhRedl o RBAY IifatRRT Al addhaf At el ik obf Lhe SPefdt nhBl é 1 %art ,
and includes a boss part which is extended slenderli and has at its
| eadi ng epdtEseendadyendstt parab hiet Badi candt fdoperati it is engaged,
and a base part fornmed by greatly dianeter-expanding a base end of the
boss part; thetdegatiive presd iy & geher atitig menbarhdasoarbbt #smecsur f ace
part provided by extending the | ower end of the deformable part integrally
so as to ecbuere timeroyt indr,i the £ bhew ipar tlisoaf fand thel gagrmecenteids so
constructed that 10 the boss part is inserted fromthe dowside into a
t hr ough- hohenf ahredid fio thebdenter r of i shdelfot troadsuefacetedly by the

cperation unit, and it is restored to the original shape,

the opposite surfaces of the deformabkle part and the wall

part hit each other with generation of the negative .

pressure in the breast pump body, and operation noise

which occcurs due to the jarring is generated.

[0013]

A breast pump according to a fifth aspect'of the

invention is characterized, in the construction in any

of the first to fourth aspects of the invention, in that:

the connector of the negative pressure generating member

is formed of hard material separately from the deformable

part, and includes a boss part which is extended slenderly

and has at its leading end an engagement part with which

the operation unit is engaged, and a base part formed

by greatly diameter-expanding a base end of the boss part;

the negative pressure generating member has a bottom

surface part provided by extending the lower end of the

deformable part integrally sc as to cover the cylindrical

lower portion; and the connector is so constructed that

10



part to be attached, and the outer dianeter of the boss part in the
attachnment position is greater a little than the inner dianeter of the
t hrough- hol e. According to the construction in the fifth aspect ~of the
invention, the outer diameter of the boss part in the attachnment position
is greater a little than the inner dianeter of the through-hole.
Therefore, while the airtight seal in the attachnent state is kept, the
connector can be detached and attached in the cleaning tine by only
inserting the boss part renovably to the through-hole |n t he bottom
surface %’a}? RSt hed Ak egrid | yns\ﬁfttr?‘f{héf%‘é‘f‘ortrl?@ol gopaidacddtidPndly, the
at t achnent and det achnment of the connector is extrenely easy. [0014] A
breast puipr @BEEdinbet BOETSIKER ddffecieForhet ERPeROILPT 55 CRAPER er i zed,
in the construction in any of the first to fourth aspects of the
inventi oRa2Th thabe aftHe Confecesd dha e hegadiea ofras suf et §enkP&tS ng
menber is fornmed of hard material separately fromthe deformable part,
and i ncl ugest al bosBepartawiingn t P exiénded isi ardat gz andt kg eat hians
| eadi ng end an engagenent part with which the operation unit is engaged,
and a baseh¢ainnfeor ngdamiey egr eaf | $hei danfet engéxfhenidt ng a base end of the
boss part; 11 6 the negative pressure generating nenber has a bottom
According to the construction in the fifth aspect

of the invention, the cuter diameter of the boss part
in the attachment pesiticon is greater a 1ittle than the
inner diameter of the through-hole. Therefore, while
the airtight seal in the attachment state is kept, the
connector can be detached and attached in the cleaning
time by only inserting the boss part removably to the
through-hole in the bottom surface part formed integrally
with the deformable part. Accordingly, the attachment
and detachment of the connector is extremely easy.
[0014]

A breast pump according to a sixth aspect o©f the
invention is characterized, in the construction in any
of the first to fourth aspects of the invention, in that:
the connector of the negative pressure.generating'member
is formed of hard material separately from the deformable
part, and includes a boss part which is extended slenderliy
and has at its leading end an engagement part with which
the operation unit is engaged, and a base part formed

by greatly diameter-expanding a base end of the boss part;

11



surface part provided by extending the |lower end of the deformable part
integrally so as to cover the cylindrical |ower portion; and the
connector, in a formwhere the boss part is inserted fromthe downsi de
into a penetration hole fornmed in the center of the bottom surface part,
is formed integrally with the deformable part, and the connector is forned
of hard resin and the deformable part is fornmed of resin that is softer
than the resin of the connector. According to the sixth aspect of the
invention, through the manufacturing cost increases due to integral
f or mat i ont BEcH &% Hblibl @ KRt dPAG aheNPASEritN FroleiRE L t Re s meghPtTpr essur e
generating menber beconmes easy to handle because it is integrated as a
whol e. [ 0915[fack radalstp porp dect driawt epda nsevdrt H akpscengf ctthahe
invention is characterized, in the construction in any of the first to
si xt h aspeetsrofalthe dawentnoag riad ttha: astthe awgat itviee ressode igener at i ng
menber is about HS 30 to 70 in hardness by an A-type duroneter in
JI S- K62531 6Ww8® preid®)pnabautd ltbemmdm&8cOomm iim t &i Comresswioé rehe hwal |
part having the rigidity, and about 1.0 nmto 2.5 mmin thickness of the
def or mabllecparparthes donnect enl fsofor edlowh shdedi mabes ipdnsepardtealy from
the deformable part; 's. 12 and a reinforcenent rib is provided on the
outer surfiate formed in the center of the bottom surface part,
is formed integrally with the deformable part, and the
connector is formed of hard resin and the deformable part
is formed of resin that is softer than the resin of the
connector.

According to the sixth aspect of the invention,
through the manufacturing cost increases due to integral
formation such as doubie molding and insert molding, the
negative pressure generating member becomes easy to
hardle because it is integrated as a whole.

[0015]

A breast pump according to a seventh aspect of the
invention is characterized, in the constructiocon in any
of the first to sixth aspects of the invention, in that:
the negative pressure generating member is about HS 30
to 70 in hardness by an A~type durometer in JIS-K6e253 (IS0
7619), about 1.5 mm to 3.0 mm in thickness of the wall
part having the rigidity, and about 1.0 mm to 2.5 mm in

thickness of the deformable part; the connector is formed

of hard material separately from the deformable part;

12



of the rigid wall part. [0016] According to the construction in the
seventh aspect of the invention, when the hardness of the negative
pressure generating nenber is snmaller than 30, defornmation in the wall
part is produced and the negative pressure to be generated becones small.
When the hardness of the negative pressure generating nenber is |arger
than 60, the force necessary for the operation of the operation unit
i ncreases, so that the operation in the negative pressure creation becones
hard. Wen the thickness of the deformable part is smaller than 1.0 nm
stretch dePerAetfdoRiAFEFBEREbBEP EFaRTPEIHAR D iGN tHee d¥f bEFafPén G Se
becones | arge and the negative ressure to be generated becones snall.
Wien t he Ofhitéleneskd bfl e ldePdFfmbl e part is larger than 2.5 nm the
force necessary for the operation of the operation wunit increases, so that
the operatP8AG6In the negative pressure creation time becomes hard. Wen
the thickness of the wall part having the rigidity is smaller than 1.5 mm
the wal | part Hekbedinatohéheegatisve pressor encteatsenenNanekypedt nce t he
unnecessary deformation is produced, the negative pressure cannot be
creat ed soffitdienthywenthennt hevhd tHiekhessingstshe valkhepantegias ilvar ger
than 3.0 mm since

pressure generating member is smaller than 30,

deformation in the wall part is produced and the negative

pressure to be generated becomes small. When the

hardness of the negative pressure generating member is

larger than 60, the force necessary for the operation

of the operation unit increases, so that the operation

in the negative pressure creatiocn becomes hard.

When the thickness of the deformable part is smaller

than 1.0 mm, stretch deformation due to rubber elasticity

in the deformatiocn time becomes large and the negative

pressure to be generated becomes small. When the

thickness of the deformable part is larger than 2.5 mm,

the force necessary for the operation of the operation

unit increases, so that the operation in the negative

pressure creation time beccmes hard.

When the thickness of the wall part having the
rigidity is smaller than 1.5 mm, the wall part buckles
in the negative pressure creation. WNamely, since the

unnecessary deformation 1is produced, the negative

pressure cannot be created sufficiently. When the
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the wall part does not deformso nmuch in the attachnent to the breast punp
body, the negative pressure generating part is difficult to attach. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON [0017] Preferred enbodi ments of this
invention will be described belowin detail with reference to attached
drawi ngs. Since the enbodi nents descri bed bel ow are preferably enbodi ed
exanpl es of the invention, various limts that are technically preferable
are given to them However, the scope of the inventionis not limted to

t hese enbodlnents as long as the invention is not speC|f|caIIy defined in
the foll oWhﬁ Hlt?sgc?lcbf %e wEAG1BR i gsS hatees SHW thel \Aﬁ@kesép% br east
punmp in a first _enbodi nent of the invention, in which Fig. 1 1is
schenatlc%b?ywﬁéﬂs@@ﬁﬁ\ﬁpﬁﬁeﬁPGf@ﬁﬁ?%ﬁe%@ﬂnbﬁﬁplmnthﬁsﬁ%ﬁ%cﬂﬁéﬁéia cover
is renoved, Fig. 2 is a schematically sectional view of the breast punp,

Fi gs. 3(a§0aﬂde nasareapark P Ay ytenl e gel lyecpirafd U Ve cgn of a& 1Bctly of
the breast punp, and Fig. 4 is a schematically expl oded perspective view
of the breast punplififisuditeast pir®A0- i ncl udes a breast punp body 21
(hereinafter referred to as a "body"), a handle 61 that

BEST MODE FOR CARRYING OUT THE INVENTION
[0017]

Preferred embodiments of this inventicn will be
described below in detail with reference to attached
drawings.

Since the embodiments described below are
preferably embodied examples of the invention, various
limits that are technically preferable are given to them.
However, the scope of the invention is not limited to
these embodiments as long as the invention 1s not
specifically defined in the following description.
[C018]

Figs. 1 to 4 show the whole of a breast pump in a
first embodiment of the invention, in which Fig. 1 is
a schematically perspective view of the breast pump in
a state where a cover is removed, Fig. 2 is a schematically
sectional view of the breast pump, Figs. 3(a) and 3(b)
are partially enlarged sectiocnal views of a body of the
breast pump, and Fig. 4 1is a schematically exploded

perspective view of the breast pump.
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is an operation unit, and a bottle 11 used as a housing container for
storing the expressed nother's mlk. The handle 61 is detachably attached
to the breast punp body 21. It is preferable that the bottle 11 is
supported by a support base 2 which has a wi de bottomarea in which an
attachnment recess part is provided in the center, because the bottle 11
becones difficult to fall down. Further, the back surface side of this
support base 12 can be renoved fromthe bottle 11 and can be attached to
an opening of a dianeter-exganded mlking part 22 |ater-described so as to

cover the openi‘hgPIEGEI0O] PRHFL it , 1881 Enbrigps e, PHER HeCdPper! porti on
of the body 21, to_which a negative pressure generating nmenber 30 is
attached, (AeREAN YL HBRedSASIEF A% 2 aftachea@dvdetachdydl s bdndérast ood
referring to Fig. 2, a portion of the hood 15 corresponding to the handle
61 is cutldudl aRGrahkcRoBA1L5 e hta dehed leo lilha V8 S ay o dilsg the
handl e 61, whereby the hood 15 can cover and protect the negative
pressur e genépdtnany henberogdnagThdtcermrraatiedhmiothawhi gehnibhks hddwe 15 is
not provi ded nay be adopted. [0020] 15 The body 21 is fornmed of synthetic
resin matleandlle tHatl si sledenpladial yvel v aldtghd ied gitte dmde 85 copgmipn btdwey whol e,

21. It is preferable that the bottlie 11 is supported by

a support base 2 which has a wide bottom area in which

an attachment recess part 1s provided in the center,

because the bottle 11 becomes difficult to fall down.

Further, the back surface side of this support base 12

can be removed from the bottle 11 and can be attached

to an opening of a diameter-expanded milking part 22

later-described so as to cover the opening.

[0019]

Further, as shown in Fig. 1, to the upper portion

of the body 21, to which a negative pressure generating

member 30 is attached, a nearly domed hood 15 is attached

detachably.

As understood referring to Fig. 2, a portion of the

hood 15 corresponding to the handle 61 is cut out, and

the hood 15 is attached to the body, avoiding the handle

61, whereby the hood 15 can cover and protect the negative

pressure generating member 30. The construction 1in

which this hood 15 is not provided may be adopted.

{0020]
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such as pol ypropyl ene, pol ycarbonate, polycycloolefin, polyether sulfone,
pol yphenyl sulfone, or the like. The body 21 includes an attachnment and
detachnment part 25 for attaching and detaching the bottle 11. The
attachnment and detachnent part 25 is, for exanple, a flat barrel-shaped
portion as shown in Fig. 2, and has an internal thread part 25a forned
inside. The internal thread part 25a is engaged with an external thread
part fornmed around the nmouth of the bottle 11. Further, the bottle 11 may
be a speci al bottle for the breast punp 20, a baby feed bottle suited to
the attachment BR8 P88¥acHnert %ﬁﬁ@e§5°foﬁX¥QE®tﬂﬁan§$¢mﬁaEeFéﬁﬁe
cont ai ner. [0021] At the upper portion of the attachnment and detachnent
part 25 ofhpfkel poaymparag igiahererdbhraiget amd RiLAPHarin 20¢ 6hRE®d n t he
shape of a cone or a trunpet, of which an open leading end is enlarged, is
provi ded SilﬁhaﬁSoﬁlqlquewpmlaﬁﬁrn@cslh@érb@matth%r opehlysy sheelef inhe
di aneter-enlarged m | king part 22, a cushion part 28 fornmed of elastic
material Bodleddiet | FooAonEbbear9 L velhastohes 1o mat upal tiubbei kies
detachably attached. The cushion part 28 is used to reduce a stinulus of
the 16 user' s Dbneabtdprdduded: bydeentactk tdafachmsert' asdrdsstcivmemt t he
di aneter-enlarge mlking part 22, and not to give
part 25 for attaching and detaching the bottle 11. The
attachment and detachment part 25 is, for example, a flat
barrel-shaped portion as shown in Fig. 2, and has an
internal thread part 25a formed inside. The internal
thread part 25%5a is engaged with an external thread part
formed around the mouth of the bottle 11. Further, the
bottle 11 may be a special bottle for the breast pump
20, a baby feed bottle suited to the attachment and
detachment part 25, or a bag that i1s not a formed
container.
[0021]

At the upper portion of the atftachment and
detachment part 25 of the body 21, a diameter-enlarged
milking part 22 formed in the shape of a cone or a trumpet,
of which an open leading end is enlarged, is provided
in an obliquely slanting state. On the opening side of
the diameter-enlarged milking part 22, a cushion part
28 formed of elastic material such as silicon rubber,

elastomer, or natural rubber is detachably attached.

The cushion part 28 is used to reduce a stimulus of the

16



pain to the user. On the inner surface of the cushion part 28, convex
parts 28a for providing the stinulus in the vicinity of user's nipple are
formed in plural positions, for exanple, in tw up and down positions.
[0022] A milking part vent path 23 of the dianeter-enlarged mlking part
22 is used as a path for vent and for the expressed mlk, and bent at its
| ower portion toward the bottle 11 side. Further, the opening of the
m | king part vent path 23 of the dianeter-enlarged mlking part 22 is
|l ocated insidg of the attachment and detachnent part 25 between the body
21 and t hBSE5t 19 8T PP S takd QIS FEA PYVaPléattarter BBeFs SaPr&didd ik he
opening thereof. Further, there is provided another vent path 27 adjacent
to a downhdfd Pt baTzsa I rofiemHikimg pamt veht pach NP3 ERr GUgH a
partition wall 24. The opening |ower end of the vent:gath 27 conmuni cat es
in the snBREVAIYEhehafBar 26 twithet hengawRiar Bape6r ot P8acu htites ni | ki ng
part vent path 23, as shown in Fig. 2. The upper end of the vent path 27,
as shown PATEhE 8 .edicarged BestisoFdla view pfoFiging (d)e, sbénodws dm openi ng
43, and an attachment part 41 extending substantially in the shape of a
circle i stpeovidedngd vasotfo saprdundnidp ke agpenifogmisd The pftachnent
part 41 is a portion attaching a negative pressure generating nenber 30

positions, for example, in two up and down positions.

[0022]

Amilking part vent path 23 of the diameter-enlarged
milking part 22 is used as a path for vent and for the
expressed milk, and bent at its lower portion toward the
bottle 11 side. Further, the opening of themilking part
vent path 23 of the diameter-enlarged milking part 22
is located inside cof the attachment and detachment part
25 between the body 21 and the bottle 11, and a small
valve chamber 26 is attached to the opening thereof.
Further, there is provided another vent path 27 adjacent
to a downward porticn 23a of the milking part vent path
23 through a partition wall 24. The opening lower end
of the vent path 27 communicates in the small wvalve
chamber 26 with the downward portion 23a of the milking
part vent path 23, as shown in Fig. 2.

The upper end of the vent path 27, as shown in the
enlarged sectional view of Fig. 3(a), becomes an opening

43, and an attachment part 41 extending substantially

in the shape of a circle is provided so as to surround
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thereto. The negative pressure generating nenber 30 is described further
below in greater detail. The upper surface of this attachnment part 41 is a
sl ant surface 42 which slants so as to descend slightly toward the opening
43. [0023] The above small val ve chanber 26, as shown in Figs. 2 and 3
(a) , is fornmed in the shape of a hollow cap fornmed of elastic materi al
such as silicon rubber, elastoner, or natural rubber in the whole. Both
side walls 26b and 26c on the | ower end side of the valve chanber 26 are
formed thinly and agproach each other toward the | ower end, thereby to

provi de atO& VP ¥EYdcchposed St *Fhachaerst aRg tkal 4 5. 150 @ hBOEOEH! end of
t he val ve chanber 26 where the both side walls 26b and 26c cone close to
each othafFraghsing 26d Ne9pkdViededr offeht ¢ he Predetdmd n8¢nizgdumtl of the
expressed mlk is stored in the hollow snmall valve chanber 26, by the
wei ght of thRESHT k, BRewl EHadHarRy O L ¢ ASpres 9&Te Whbhng negdtd ve briessure i s
rel eased as described below, the slit 26d opens, so that the mlk is
dropped i Aa€6cttiéo @t flug tiie r Foetliver ,in herborteat idatadfl the slit 26d at the
| ower end of the slant walls prevents air into the bottle 11 fromentering
the snall 18 vaTke tlparbers@6fder mgf tthel segatiavehnpeesspre tcrddatii om
peri od.

slant surface 42 which slants so as to descend slightly

toward the opening 43.

[0023]

The above small valve chamber 26, as shown in Figs.

2 and 3{a), is formed in the shape of a hollow cap formed

of elastic material such as silicon rubber, elastomer,

or natural rubber in the whole. Both side walls 26b and

26c on the lower end side of the valve chamber 26 are

formed thinly and approach each other toward the lower

end, thereby tc provide a valve body composed of elastic

slant walls. In the lower end of the valve chamber 26

where the both side walls 26b and 26c¢ come close to each

other, a slit 26d is provided. When the predetermined

amount of the expressedmilk is stored in the holliow small

valve chamber 26, by the weight of themilk, or with change

in pressure when a negative pressure is released as

described below, the slit 26d opens, so that the milk

is dropped into the bottle 11. Further, the formation

of the slit 26d at the lower end of the slant walls

prevents air into the bottle 11 from entering the small
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Furt her,

a small vent hole 29 which communicates wth the outside air and

the inside of the bottle 11 so as to release the pressure when the
stored in the bottle 11 is formed in a portion adjacent to the attachnent
and detachnent part 25 of the breast punp body 21. [0024] The negative

pressure generating nenber 30 has a general

a conparatively flat bottoned-barrel. Specifically, as shown in Fig
the negative pressure generating nenber 30 includes a first wall part 31
whi ch standi on the outs%ge and, has ﬁuch rigidity as to retain.its

ext er nal

ERAFE AR Lelddnd Wit 19 palte 3594t ¥R PEeoitied akearh igh

part by inte ra|!y fol ding the upper end portion of the first wall

i nwar dl y B&rd

ng a portion beyond the folded portion thin. This

wal | part 32 is_a deformable part, and its |lower end is extended

integrally so aButbh&dvera t fga lgottnt pbPLicor? Hf WhhEM sramEIUn AF@ ttehe

mlk is

shape substantially simlar to

. 3(a),

er wal l
part 31
second

extended portion becones a bottomsurface part 33 that is a conparatively
wi de i nne¥1B8t téh porEsbAe THGuGH D Heh¢i 86 1ws lofarhe 3a0ahd e Hel sezond
wal | 19 part 32 are forned of the same material, the thickness of
material #8 #iof fegbpéshetideenprhaesiinstwivanl tdegtmilk is stored in

the bottle 11 is formed in a portion adjacent to the
atfachment and detachment part 25 of the breast pump body
21.

[00247]

The negative pressure generating member 30 has a
general shape substantially similar to a comparatively
flat bottomed-barrel.

Specifically, as shown in Fig. 3(a), the negative
pressure generating member 30 includes a first wall part
31 which stands on the outside and has such rigidity as
to retain its external shape, and a second wall part 32
which is formed as an inner wall part by integrally
folding the upper end portion of the first wall part 31
inwardly and making a portion beyond the folded portion
thin. This second wall part 32 is a deformable part, and
its lower end is extended integrally so as to cover the
bottom portion of the barrel, and the extended portion
becomes a bottom surface part 33 that is a comparatively
wide inner bottom portion.

Though the first wall part 31 and the second wall

19
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31 and the second wall part 32, so that the rigidity of their wall parts
are different fromeach other. Accordingly, the first wall part 31 does
not deform whereas the second wall part 31 can deform and the second
wal | part 32 is arranged so as to be |ocated along the first wall part 31
to secure the constant anount of negative pressure as described bel ow.
[0025] In the negative pressure generating nenber 30, by the
bel ow descri bed operation of the handle 61, the second wall part 32 that
is the defornagleépart defornms,  and the volume of _an internal space S

h

formed be?dBEn *thé = Dot P bRFSuradd paf 8083 TeHcE  he lat tachrieht ChBEE %41 i s
changed, whereby air in the mlking part vent path 23 (refer to Fig. 2)
comuni cat ed- WPt Re tRe Liank drin 8l Shagen tshefrtigmh tihe Vbretpuar 12ragdd t he
smal | val ve chanber 26 is sucked, and a negative pressure can be created.
At this t3heanfhéhfalge e, vahat Piekt the, fpsthadl thepartgdditvemdins in a
substantially non-defornmed state, and the attaching state to the
attachnenthpart 4B khn pheteet @inred. dPfdfarabt y, faomei faotlcenenher-b 52
extending in the vertical direction is formed on the outer surface of the
20 first MakpbrghmgBl, astshodn rist Fingl13(bprtwhdthdeea nedct defialrrvi ew
taken along a line GGof Fig. 3 (a) ,

whereas the second wall part 31 can deform, and the second

wall part 32 is arranged so as to be located along the

first wall part 31 to secure the constant amount of

negative pressure as described below.

[0025]

In the negative pressure generating member 30, by

the below-described operation of the handle 61, the

second wall part 32 that is the deformable part deforms,

and the volume of an internal space S formed between the

bottom surface part 33 and the attachment part 41 is

changed, whereby air in the milking part vent path 23

(refer to Fig. 2) communicated with the internal space

S through the vent path 27 and the small valve chamber

26 is sucked, and a negative pressure can be created.

At this time, the wall part, that is, the first wall

part 31, remains in a substantially non-deformed state,

and the attaching state to the attachment part 41 can

be retained.

Preferably, a reinforcement rib 52 extending in the

vertical direction is formed on the outer surface of the

20



whereby a function of further retaining the shape of the first wall part
31 is augnented. Further, on one of opposite surfaces of the first wall
part 31 and the second wall part 32 that is the deformable part, a
protrudi ng part 51 extending in the vertical direction so as to lie
between the first wall part 31 and the second wall part 32 is provided.
Herein, the protruding part 51 is formed on the inner surface side of the
first wall part 31. Hereby, the following is effectively prevented: when

t he secon .mallquti 32 th i is the deformabl e part. is defornmed

repeat edl ¥ T8hd Y3111 Bafdst ot ed % o° RRBDoriTyi hAF -shafe!) - t W& igPpodFt &
surfaces of the second wall part 32 and the first wall part 31 collide
with each®BERéP &ndVoFEr ab FES Thof $81hi h1iBe¢cores jaf FS Gendrated.
[0026] |In order to deformthe second wall part 32 that is the defornable
part, a cCoRREECOT a( EBRTEE AP FehbeENeIs reita inbupdelie Thapsordedtor
(connecting menber) 35 is fornmed of hard material that is different from
the materfarséf wael Be&dnd hwalF params2tedhe connector (connecting nenber)
35 is formed of synthetic resin material that is 21 conparatively hard in
t he whol e, sucHwsthekypropydenert pobypesdrbonatef apels oyt| tokefiimst

pol yet her sul fone, or
wall part 31 and the second wall part 32 that is the

deformable part, a protruding part 51 extending in the
vertical direction so as te lie between the first wall
part 31 and the second wall part 32 is provided. Herein,
the protruding part 51 is formed on the inner surface
side of the first wall part 31. Hereby, the following
is effectively prevented: when thexsecond wall part 32
that is the deformable part is deformed repeatediy, and
it is restored to the original shape, the opposite
surfaces of the second wall part 32 and the first wall
part 31 colliide with each other, and operation ncise which
becomes jar is generated.
[0026]

In order to deform the second wall part 32 that is
the deformable part, a connector (connecting member) 35
is provided.

The connector (connecting member) 35 is formed of
hard material that is different from the material of the
second,wali part 32. The connector (connecting member)

35 1is formed of synthetic resin material that 1is
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the like, and its base end portion has a flat disc-shaped base part 36
whi ch is expanded w dely. The connector (connecting nenber) 35 is arranged
so that a bottom surface of the base part 36 is | ocated above the internal
space S on the body 21 side. Further, the connector (connecting nenber) 35
i ncludes a boss part 37 which is fornmed integrally with the base part 36
and thereon, has an outer dianeter that is |arge enough to provide
strength, and stands |ow, and an extension part 37a which extends from
the boss part 34 in a_conparatively slender configuration. Further, the
ext ensi on©PRPE *Fal Kasd Yatra4d & 11 &dift i ehdl: afuehgage Rty papPY38ichat is a
bulge part or a di ameter-exg;nded part formed in the shape of- a sectional
circle, anCeélICciggdeonaiean yvaycyYrEaeXd e fhnyhe cenebhest shkipoeromBurface
part 33, a penetration hole or a through-hole 34 is formed. Nanely, if
t he negattke ptbssupadgener heisty emshber Booarte ¢ e tlonhett sngshemyet 35 are
formed separately, a reference nuneral 34 becones the through-hole, the
i nner di areter pafrt hé ¢t Iwlough- hel eBdandemndel d¢lght | fhesnmbheecttvan t he
outer diameter of the boss part 37, and the boss part 37 is inserted from
t he back $arhaeswing22ndheclbdt tDin Sur faceapardd 330 ntvathe t hoaughm hol e
34, whereby the connecting nenber 35 is attached to the

surface of the base part 36 is located above the internal

space S on the body 21 side. Further, the connector

(connecting member} 35 includes a boss part 37 which is

formed integrally with the base part 36 and thereon, has

an outer diameter that is large enough to provide strength,

and stands low; and an extension part 37a which extends

from the boss part 34 in a comparatively slender

configuration. Further, the extension part 37a has at

its leading end an engagement part 38 that is a bulge

part or a diameter-expanded part formed in the shape of

a sectional circle, an ellipse, or an oval.

[GC27]

In the center of the bottem surface part 33, a
penetration hole or a through-hole 34 is formed.
Namely, if the negative pressure generating member

30 and the connecting member 35 are formed separately,

a reference numeral 34 becomes the through-hole, the

inner diameter of the through-hole 34 is made slightly

smaller than the outer diameter of the boss part 37, and

the boss part 37 is inserted from the back surface of
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negative pressure generating nenber 30 very readily, while an airtight

seal is maintained. In this case, the connecting nenber is easy to detach
and attach during washing. Alternatively, the connector 35 can be forned
integrally with the bottom surface part 33 and the penetration hole 34, so
as to be integrally connected to them by double nolding or insert nolding.
In this case, though the manufacturing cost increases correspondingly,

t he whol e of the negative pressure generating nenber 30 becones an

i ntegrated ga so t hat handlln of _.the negative gressure generating
menber 30CPE fHtEFPRaE T a?@o?@jrtl'hé3t Hdst @ ordts ubhEQ USRI § 48 priessure
generating nenber 30 is detachably, as shown in Fig. 3 (a) attached

through iYBe3EHSt ahfical F9NBRFCHTH  RETEReRt ahd Qfé’%@@hﬁﬂntt%aﬁth%?) to a
peri pheral edge part 47 of the nearly circular attachment part 41 of the

breast puRpYaBddie 2B T oitfiEhe has e 53 F ghel ynaakker3 @i afsetverr eada lvhe
attachnent and detachnent part 53. The first wall part 31 is extended
downwar d ‘ahd lisean aimtaraity, sehérbbyna hetatittaeirent naht igetaskenthpart 53
of the negative pressure generating nenber 30 has, at 23 its |ower end, an
inmardfl©©QGE@ﬁﬂNmimBMQﬁnihegamamet@rés$muhgendraﬁhgphideﬂﬂmmge part
t hat protrudes

washing.

Alternatively, the connector 35 can be formed
integrally with the bottom surface part 33 and the
penetration hele 34, s0 as to be integrally connected
to them by double moiding ¢r insert molding. In this case,
though the manufacturing cost increases correspondingly,
the whole of the negative pressure generating member 30
becomes an integrated part, so that handling of the
negative pressure generating member 30 is facilitated.
[0028]

The thus-constructed negative pressure generating
member 30 is detachably, as shown in Fig. 3(a), attached
through its substantially circular attachment and
detachment part 53 to a peripheral edge part 47 of the
nearly circular attachment part 41 of the breast pump
body 21, which has a slightly smaller diameter than the
attachment and detachment part 53.

The first wall part 31 is extended downward and bent

inwardly, whereby the attachment and detachment part 53

of the negative pressure generating member 30 has, at
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inward, and an internal groove 53b which is a negative pressure side
groove part that is |ocated above the inward flange 53a and forned inside
the inward flange 53a. As a whole, the attachnment and detachnent part 53
has the predeterm ned rubber elasticity. Alternatively, at the peripheral
edge portion 47 of the attachnent part 41, an outward double flange is
formed. Nanely, the peripheral edge portion 47 has a first flange 44 which
is a body side flange part that protrudes outward at the upper end of the
attachnent part second fl ange 45 whi h i S .a posjtioning nmeans that
is locat eﬂtgeﬁ&'}\“/eﬁwee?‘i{'r s?nfjraﬁﬁg"zgmﬂafﬁ’agre P&r Qj’é’rl‘ﬁh 17t3 BEPET di%neter
than the |l ower end of the attachnent and detachnent part 53 and the first
fl ange 44°PTERGYAT Ot 1§Fooved%e WhRBHS spérﬁod’?h%ﬂ:depﬁiaéé\%i%?art t hat
caves in py the diameter reduction between the first flange 44 and the
second fl1hhyerss. Jo029 irhe sel Lo e he3Rarhisd flated oregRd Ifegyat i ve
pressure generating nenber 30 conposed of the first wall part 31 and the
second WePTep&r B 1A E TBAWR)® ate thutlerd s saehdedd af ot tihmvand ¥1dnge 53a
which is |ocated on the opposite side to the griped side and at the | ower
end 24 offthagst Cachmemd aatmget actvene phet 5% dmd of bongech3an t FRan

upward step portion of the second flange 45 that
a whole, the attachment and detachment part 53 has the

predetermined rubber elasticity.

Alternatively, at the peripheral edge portion 47
of the attachment part 41, an outward double flange is
formed. Namely, the peripheral edge portion 47 has a
first flange 44 which is a body side flange part that
protrudes outward at the upper end of the attachment part
41, a second flange 45 which is a positioning means that
is located below the first flange 44 and is larger in
its outer diameter than the lower end of the attachment
and detachment part 53 and the first flange 44, and an
external groove 46 which is a body side groove part that
caves in by the diameter reduction between the first
flange 44 and the second flange 45.

[0029]

The user grips the wall surface of the negative
pressure generating member 30 composed of the first wall
part 31 and the secend wall part 32, and brings the outer
surface of the inward flange 53a which is located on the

opposite side to the griped side and at the lower end
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is the positioning nmeans. In a state where the inward flange 53a is |ocked
into the external groove 46, the wuser, while pressing slightly the |ocked
position with the finger on the side of her hand that does not grip the
wal | surface, pulls the negative pressure generating mnenber 30 with her
hand griping the wall surface. Hereby, the inward flange 53a in a position
other than the | ocked position waps over the first flange 44 while
deform ng, and enters the body side groove part 46. Thus, the attachnent
and detachnen art .53 is attached to the peripheral edge part 47 in the
whol e, th%gsitﬁ“s‘ztp ﬂ%ﬁ{j&m%{gﬁ ent r?eﬁ'laecf%?é‘rtneﬁap@ og\?e 580 5RE YA i nwar d
flange b53a _enters the external groove 46, whereby the_attachnent and

det achnment 1 p&r £ "5 80M& I 1SchBdP P A Fa &t Qrfe tiiferse A hied Al phidght sédlatstate is
kept. Hereby, the negative pressure generating nenber 30 is attached

ext r enel y* 8a&iiey PNBheL 9 1tte BR@BAd f Fdndge S Ut EsvhetifedcBpaéadagshrt from
the first _flange 44 which 1is slightly greater than the thickness of the
inward ffaRg§ess3ndaahg itogketoimdd asha ety g tudinnps® 4§, ttdrrevent
the inward flange 53a from w appi ng over the external groove 46 in the

at t achment S eFur tierl e tor eBe lcunt $ AL gh tiherk el asée datashes on2w itthe
negative pressure generating nmenber 30, she holds the first wall part 31
with her hhadfambspreaddlia side of her hand that does not grip

the wall surface, pulls the negative pressure generating
member 30 with her hand griping the wall surface. Hereby,
the inward flange 53a in a position other than the locked
position wraps over the first flange 44 while deforming,
and enters the body side groove part 46. Thus, the
attachment and detachment part 53 is attached to the
peripheral edge part 47 in the whole, the first flange
44 enters the internal groove 53b, and the inward flange
53a enters the external groove 46, whereby the attachment
and detachment part 53 is attached in a state where the
airtight seal state is kept.

Hereby, the negative pressﬁre generating member 30
is attached extremely easily. Namely, the second flange
45 is formed spaced apart from the first flange 44 which
is slightly greater than the thickness of the inward
flange 53a, and it is formed as a rib protruding so as
to prevent the inward flange 53a from wrapping over the
externél groove 46 in the attachment.

Further, to the contrary, when the user detaches
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outwardly only. Hereby, since the inward flange 53a disengages fromthe
external groove 46 and gets over the first flange 44, the negative
pressure generating nenber 30 can be detached extrenely easily. In the
enbodi ment, the shape of the second flange 46 resenbles the shape of the
first flange 44. However, as long as the portion protruding nore than the
first flange 44 is partially fornmed in the second flange 45, any shape
may be adopted. For exanple, a notch nay be forned at a side edge of the
second flgﬂge 45 so.that the user presses the second _flange 45 easily with
the fingefTof &bt hef KR SEHB36L FRetf PEsMSBPPpadr 31h et ke XSktond
wal | part 32, _and the bottom surface part 33 of the negative pressure
gener at i ng™ferberS 80 "&r kel | Reddr af by Widried Sgr eh8Pdol 0 dof it 2 datidr i al

that is conparatjvely rich in elasticity in the whole, that is, synthetic
resin havPR§"RENEEsOT3Y abolETREY30 $6176¢ byhan imvHypd durneeed 3)lléh

JI S-K6253(1 SO 7619), for exanple, elastonmer such as silicon rubber,

i soprene #4BB&MO2%tS SEBIN {BeyE BReIsthl B Bat §Penrdspitene)V.e Fittcher, the
t hi ckness of the material conposing 26 the first wall part 31 portion is
preferabl §11s5 fhpnge 3.0 whe asd athiev e b ckaess o arfrer apt oo akmberposi ng

t he
30 can be detached extremely easily.

In the embodiment, the shape of the second flange
46 resembles the shape of the first flange 44. However,
as long as the portion protruding more than the first
flange 44 is partially formed in the second flange 45,
any shape may be adopted. For example, a notch may be
formed at a side edge of the second flange 45 so that
the user presses the second flange 45 easily with the
finger of another hand.

[CC30]

The first wall part 31, the second wall part 32,
and the bottom surface part 33 of the negative pressure
generating member 30 are integrally formed preferably
of soft material that is comparatively rich inelasticity
in the whole, that is, synthetic resin having harness
of about HS 30 to 70 by an A-type durometer in
JIS-K6253 (IS0 7619}, for example, elastomer such as
_silicon rubber, isoprene rubber, or SEBS
(styrene-ethylene-butylene-styrene).

Further, the thickness of the material composing
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second wall part 32 portion is preferably about 1.0 mm to

2.5 mm [0031]

When the hardness of the negative pressure generating nenber 30 is smaller
than 30, deformation in the first wall part 31 is produced and the

negative pressure to be generated beconmes snmall. Wen the
negative pressure generating nmenber 30 is larger than 60,
necessary for the operation of the |ater-described handle

har dness of the
the force
61 i ncreases, SO

that the operation of the handle 61 in the negative pressure creation
hi ckness of the second wall part 32 is smaller

becones hard. \\en t he
than 1.0 anne Sﬂrre%%hWﬂéﬁ»oPﬁ&ﬁ oht deeTtd dubberPrefeakelyyl

deformation tine becones |arge, and the negative pressure

PR e to
to be generated

becomes stmPl MM WAEH (e tHE ERhBES = 1 ddte iBat grger] (Irhp 28 &Nt ehe
force necessary for_the operation of the |ater-described handle 61
i ncr eases®©§68Thata + hePapér 84 6P Bt 1 PRe Lifaridf e e6abilyy tdeonbgat iOvé@pr essur e

creation becones hard. Wen the thickness of the first wall
smal l er th@nZ:2. 5 M the wal |l part buckles in the negative

part 31 is
pressure -

creation. Nanely, the unnecessary deformation 27 is produced, and the
negative pPEsddre cannot be created sufficiently. Wen the thickness of

the first wall part

When the hardness of the negative pressure
generating member 30 is smaller than 30, deformation in
the first wall part 31 is produced and the negative
pressure to be generated bécomes small. When the
hardness of the negative pressure generating member 30
is larger than 60, the force necessary for the operation
0of the later-described handle 61 increases, so that the
operation of the handle 61 in the negative pressure
creation becomes hard.

When the thickness of the second wall part 32 is
smaller than 1.0 mm, stretch deformation due to rubber
elasticity in the deformation time becomes large, and
the negative pressure to be generated becomes small.
When the thickness thereof is larger than 2.5 mm, the
force necessary for the operation of the later-described
handle 61 increases, so that the operation of the handle
6l in the negative pressure creation becomes hard.

When the thickness of the‘first wall part 31 is
smaller than 1.5 mm, the wall part buckles in the negative

pressure creation. Namely, the unnecessary deformation
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3l is larger than 3.0 mm since its wall part does not deformso much in
the attachnment to the breast punp body 21, the negative pressure
generating part is difficult to attach to the breast punp body 21. [0032]
As shown in Figs. 2 and 3(a), at the upper portion of the body 21, in an
opposite position to the position where the mlking part 22 extends, an
arm48 for attaching the handle 61 thereto is arranged extendedly. A

| eading end of the arm48 is located in a position adjacent to the
negati ve 1{J)ressure ge erating nenber 30, and in a position which is_ higher
than the tPpRRFOBHFSH g t%begé’tei%tb?’@s%’ﬁreeqSdé?\%r%%lil%@tn]%ﬁb‘éFeﬁﬁ.eqn this
enbodi nent, _at the |eading end of the arm48, a cylindrical pivot 49
arranged TOFZ6HeR yYis PheW d8¢ thararaeei 8L48hS 5l Fatnsa ldl 8RF 1 he
general center of this arm48, which heightens the strength of the arm 48
SO0 as to°prevedAr AR af frfr ombelng dameged th wafdl Pagft daesbredst punp.
[0033] The handle 61 is, as a whole, integrally forned of a synthetic
resi n t halefsraofpamadly dlry thee o ahalchiieght wei ghte kithea s £ spumipebisatidl e 61
is anold part forned 28 of, for exanple, polypropyl ene, polycarbonate,

pol ycycl odl ef the poigst hee pulefonereogerierdt keg part is difficult

to attach to the breast pump body 21.
[0032]

As shown in Figs. 2 and 3(a), at the upper portion
of the body 21, in an opposite position to the position
where themilking part 22 extends, an arm 48 for attaching
the handle 61 thereto is arranged extendedly. A leading
end of the arm 48 is located in a position adjacent to
the negative pressure generating member 30, and in a
position which is higher than the upper end of the
negative pressure generating member 30. In this
embodiment, at the leading end of the arm 48, a
cylindrical pivot 49 arranged horizontally is provided.
An arm rib 48a is formed along the general center of this
arm 48, which heightens the strength of the arm 48 so
as to prevent the arm from being damaged in a fall of
the breast pump.

[00331

The handle 61 is, as a whole, integrally formed of

a synthetic resin that 1s comparatively hard and

lightweight, that is, the handle 61 is a mold part formed
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As shown in Figs. 1 and 4, the handle 61 is a |long nenber which has, at
its upper end, an engaged part 62 that is a portion cut horizontally in
the shape of a fork, and the engaged part 62 can be readily

engaged/ di sengaged w th/fromthe engagenent part 38 of the connector
(connecting nenber) 35 as shown in Fig. 2. The other end 63 of the handle
61 is located on the downside and projects slightly outward, and the
handl e 61 has a | ever-shaped external appearance as a whole. [0034] The
handl e 61 is attached and dﬁt ached iﬂ relation to the bod%; 21. In the
fixed sta?®’ show®in KP"Blorhe BAhEPLOBY i &t t acRed FIBPAIMAY Sar ound

t he pivot 4(13 | ocat eg at the | eading end of the arm 48 by a bearing part
64 provi A HENC Rl BhdNof RALYRENR® B1lfOeRhe® Butdicdel b¥Sthe ot her end
of the handle 61, a slip preventing part 63a is provided by double

nol di ng. The oper&bBNopér &tiess t hk dBAdPe &hanwldn®be Adndsor WY slip
preventing part 63a, whereby the handle 61 is reciprocated so as to cone
cl ose/ segAfAPE Tt e hRE . 50t t1€S12PPe 1 RN Qi r @Bt EOW e dnPartow A shown
in Fig. 2. The slip preventing part 63a does not need to be fornmed of
anot her rnabefiaf & ot hennagerh ar igontel hanidt ¢ 161 sha@gebuf pifocdssi ng for
increasing friction force may be applied by providing an asperity on the
surface oingHehe engaged part 62 can be readily engaged/disengaged

with/from the engagement part 38 of the connector
{(connecting member) 35 as shown in Fig. 2. The other end
63 of the handle 61 is located on the downside and projects
slightly outward, and the handle 61 has a lever-shaped
external appearance as a whole,

[0034]

The handle 61 is attached and detached in relation
to the body 21. 1In the fixed state shown in Fig. 2, the
handle 61 is attached pivetally around the pivot 49
located at the leading end of the arm 48 by a bearing
part 64 provided near one end of the handle 61.

On the cutside of the other end of the handle 61,
a slip preventing part 63a is provided by double molding.
The operator operates the handle 61 with her hand on this
slip preventing part 63a, whereby the handle 61 is
reciprocated so as to come close/separate to/from the
bottle 11 in the direction of an arrow A shown in Fig.
2. The slip preventing part 63a does not need to be formed

of another material from the material of the handle 61,
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correspondi ng portion of the handle 61 such as a texture or a rib. [0035]
Correspondingly to this novenent of the handle 61 around the pivot 49, the
engaged part 62 that is the |eading end of the handle 61 reciprocates up
and down as shown by an arrow B. Wen the engaged part 62 noves in the
direction of an arrow B2 by such the operation of the handle 61 as to cone
close to the bottle 11 by the user, the second wall part 32 that is the
deformabl e part of the negative pressure generating nenber 30 is deforned
upward fromthe dowward state in Fig. 2. Therefore, the volune of the
i nternal BPacP P FEAREd! Y béOeeh EAE Bt R BmISUk FhéOTpaFPr3g dmYt e
attachment part 41 increases. Correspondingly to air sucked into this
i nternal 8pRdé S IhePHPV Lihinheahi fRPRG partOvehihe pathf 28ei e fstdieed. | f
the user's breast is brought into contact with the dianeter-expanded
| eadi ng efBréf I ARNOKPARF Pt 20 thst nowndhe PAsBdehok st het akitiking part
vent path 23 becones the airtight seal space, the negative pressure is
created iArtkRe Wi king part vent path 23. By this negative pressure, the
expressed mlk enters the small valve chanber 26 fromthe dowward 30
portion 2B808f51the milking part vent path. The mlk is stored in the snal
val ve chanber to sone degree. At this '
Correspondingly to this movement of the handle 61
around the pivot 49, the engaged part 62 that 1s the
leading end of the handle 61 reciprocates up and down
as shown by an arrow B. When the engaged part 62 moves
in the direction of an arrow B2 by such the operaticn
of the handle 61 as to come close to the bottle 11 by
The user, the second wall part 32 that is the deformable
part of the negative pressure generating member 30 is
deformed upward from the downward state in Fig. 2.
Therefore, the volume of the internal space S formed
between tThe bottom surface part 33 and the attachment
part 41 increases. Correspondingly to air sucked into
this internal space S, the air in the milking part vent
path 23 is sucked. 1If the user’s breast is brought into
contact with the diameter-expanded leading end of the
milking part 22, since the inside of the milking part
vent path 23 becomes the airtight seal space, the negative
pressure is created in the milking part vent path 23.

By this negative pressure, the expressed milk

enters the small wvalve chamber 26 from the downward
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time, since the both side walls 26b and 26c are formed thin, they deform
slightly in a direction such that they cone close to each other with the
generation of the negative pressure, and the slit 26d is surely closed in
the airtight seal state, so that the m |k never |eaks fromthe small valve
chanber 26. [0036] Wen the user operates the handle 61 and the handle 61
is input inthe state closest to the bottle 11, the upper end 62 noves to
t he supremum position C, so that the inner end of the handle 61 cones into
contact with the outer edge of the opposite positioning Eart,45,_and t he
handl e 61PPELHAN i a Sfaféewidrlkindnpesd oo thn Thesmdtldt €5 t he
second wall part 32 that is the deformable part stays in a state where it
is liftedstpreacbinhehei spel andveschbodre 1 ¢ o epmendegriees. orfifgitmals
configuration, that is, in the dowward direction shown in Fig. 2. On
rel ease ofimke prigssear&hen tdieh hahdeewell by The aoserZGa ahésfstatea] t he
force by which the second wall part 32 is about to return to its original
st at e novebinthéhyppete emdm621 i ghtthey dirr ectdiicreof ian ancawtBht shehat the
handl e 61 noves in the direction away fromthe bottle 31 11, and the
second watbmpard182et had ks dtheodefor mahité phaet indhetnegats ¥e tpressure
generating nenber 30 is

negative pressure, and the slit 26d is surely closed in

the airtight seal state, so that the milk never leaks

from the small valve chamber 26.

{0036]

When the user operates the handle 61 and the handle

61 is input in the state closest to the bottle 11, the

upper end 62 moves to the supremum position C, so that

the inner end of the handle 61 comes into contact with

the outer edge of the opposite positioning part 45, and

the handle 61 is put in a state where it moves no more.

In this state, the second wall part 32 that is the

deformable part stays in a state where it is lifted up

to the middle, and is about to return to its original

configuration, that is, in the downward direction shown

in Fig. 2.

On release of the pressure on the handle 61 by the
user in this state, the force by which the second wall
part 32 is about to return to its original state moves

the upper end 62 in the direction of an arrow Bl, so that

the handle 61 moves in the direction away from the bottle
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restored
the inte
attachne

pressure
val ve ch
bottl e

SO as to
t he oper
performe
enmbodi ne
pressure
i ncl udes
det achab

toits original state shown in Fig. 2. Therefore, the volune of

rnal space S fornmed between the bottom surface part 33 and the
nt part 41 is reduced, and the | eading end sides of the both
wal | s 26b and 26c¢ open with the change in pressure when the negative

si de

is released, and due to gravity of the mlk stored in the snal

anber, so that the slit 26d opens and the mlk falls into the

11. By repeating the above cycle, the negative pressure is applied
fulsate with the operation of the handle 61 and on the basis of
a

Ltonadd tHee negapinde pkbsearé fentdraBoisafd emided pgnpdle
d. [0037 According to the breast punp 20 in the first
neargs Aindehet osed At onet he eagovee deserd pt | ong melwd eregdli Vies

generating nenber 30 functioning as an inportant part in mlKking

r@aetatreathremt 1bad detiachneht paet-e53 skhiwh | snat Faghed 2.

ly to the attachnment part 41 of the breast punp body 21, the

first walThpaetf Bde havihrg soathna rogi dihtey asteenkdepsphse ext épmaledhape,
second wall part 32 that is the defornmable part, and all of their
parts arebéhtwegnraltlye 3Bcftarareds ot frrterpakrs Baviawgdetast izcd t ychhkertef or e,

and the

when thi

S negative pressure generating
part 41 is reduced, and the leading end sides of the both

side walls 26b and 26c open with the change in pressure
when the negative pressure is released, and due to gravity
of the milk stored in the small valve chamber, so that
the slit 26d opens and the milk falls into the bottle
11.

By repeating the above cycle, the negative pressure
is applied so as to pulsate with the operation of the
handle61andcn1thebasisoftheoperationofthenegative
pressure member 30, and milking 1s performed.

[0037]
According to the Dbreast pump 20 in the first

embodiment, as understood from the above description,

~ the negative pressure generating member 30 functioning

as an important part in milking includes the attachment
and detachment part 53 which is attached detachably teo
the attachment part 41 of the breast pump body 21, the
first wall part 31 having such a rigidity as to keep its
external shape, and the second wall part 32 that is the

deformable part, and all of their parts are integrally
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menber 30 is detached fromthe breast punp body 21, the nolded recess part
or recess for housing the defornmable part, that is, diaphragmtherein does
not exist on the body 21 side unlike the conventional breast punp. [0038]
Therefore, the residua of the m |k does not stick to the recess or the
like which is difficult to wash, and this breast punp does not becone a
dirty appliance. Further, since the negative pressure generating nenber
30 is formed of the soft material having the elasticity in the whole, when
it is detached fromthe breast punp bOdY 21 to be washed, the operator
t ouches therped ivh MA&&T ks appadhirent land iddttaghment part 53 with her
finger and deforns slightly its portion outward, whereby the negative
pressure gener ahagedemser WBoetahhbe neddil ivedet aslsed: e Then detdciag
negative pressure generating nenber 30 can be readily washed to all the
corners beeabse 3Ithel metmat i veepr dasum et lyenkravisig pember 08¢ 29 ,f drmeed  of
the soft material in the whole. [0039] Fig. 5is a schematically
per spect i me ldieev rshows agpa atmaicn rpard s ©f £ @ar bineasti mqaumh @ctef dirmg ilce a
second enbodi nent of the invention, and Fig. 6 is a schematically 33
per spectipervi,ewhdth ibi cHiapregatinvehhpressur €cgeneral iagi smerbercrof its
breast punp is seen fromthe bottom

body 21 side unlike the conventiocnal breast pump.

[0038]

Therefore, the residua of the milk does not stick

to the recess or the like which is difficult to wash,

and this breast pump does not become a dirty appliance.

Further, since the negative pressure generating member

30 is formed of the soft material having the elasticity

in the whole, when it is detached from the breast pump

body 21 to be washed, the operator touches the portion

near the attachment and detachment part 53 with her finger

and deforms slightly its portion outward, whereby the

negative pressure generating member 30 can be readily

detached. The detached negative pressure generating

member 30 can be readily washed to all the corners because

the negative pressure generating member 30 is formed of

the soft material in the whole.

[0039]

Fig. 5 is a schematically perspective view showing

a main part of a breast pump according to a second

embodiment of the invention, and Fig. 6 is a schematically
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In Fig. 5, a breast punp body 71 is forned of the substantially sanme
material as the material of the breast punp body in the first enbodi nent,
and is a menber exhibiting the substantially sanme function as the
function of the breast punp body in the first enbodi nent. At the | ower
portion of the breast punp body 71, an attachment and detachnent part 25-1
for a not-shown bottle is fornmed, and a (di aneter-expanded) m | ki ng part
22 extends slantingly. These parts are the nearly sinmilar construction to
the construction of the parts in the first enbodinent. Further, in a
boundary Iﬁ‘BFtslp@ﬁ:tjo‘é?v‘\fe]e%Wa I NGrR 2 Gr R 8E@ TV & Pnt S PAEH 9Be 58 LR br east
punp body and the internal space of the attachnent and detachnent part
25-1, snePfPUpefetthtibf RAXISYEPUIP afe SPEMEdr OB FdI/ ©PbHYMZ5 ascends
and descends in a direction of an arrow E with creation and rel ease of
negative pressute ByJda Regat ikecppés Pl dendrat/ilng s nepperd30-L1 theher eby
to open and cl ose; and these penetration holes 76, 76 and the val ve body
75 constisubetantshal Lyvahne shartaral PG40k mThe mieghtd ¥ é hysr besarse
generating nenber 30-1 exhibits the substantially same function as the
function Bumpf hddynegat itkes pifessir e egdret ameng ,meaber 88 i mkelbfdr st
enbodi nent .

exhibiting the substantially same function as the

function of the breast pump body in the first embodiment.

At the lower portion of the breast pump body 71,

an attachment and detachment part 25-1 for a not-shown

bottle is formed, and a (diameter-expanded) milking part

22 extends slantingly. These parts are the nearly

similar construction to the constructicn of the parts

in the first embodiment. Further, in a boundary portion

between a bottom surface of a vent path 23 of the breast

pump body and the internal space of the attachment and

detachment part 25-~1, small penetration holes 76, 76 are

formed; a wvalve body 75 ascends and descends in a

direction of an arrow E with creation and release of

negative pressure by a negative pressure generating

member 30-1, thereby to open and close; and these

penetration heles 76, 76 and the valve body 75 constitute

a small valve chamber.

(0040]

The negative pressure generating member 30-1

exhibits the substantially same function as the function
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Nanely, the negative pressure generating nenber 30 in the first enbodi nent
deforns up and down, while the negative pressure generating nenber 30-1 in
this enbodinent is a "bellows" type. Specifically, a valley-Ilike section,
bet ween nount ai n-shaped regions that are slightly high and arranged in
parallel in the center of the negative pressure generating nenber 30-1 is
a deformable part 32-1. In this enbodinent, the deformable part 32-1 is
not wall-shaped but is a cornice-shaped bell ows body. The area around the
deformabl e part 32-1 is a wall part or a shape keeping part 31-1 having
hi gher rigf ity PaFahivRel £ PiSditS 960 A et d8LornEbES pHrin oo first
corresponds to the first wall part 31 in the first enbodinent, and has a
functi on @RPREL™REBr i ng but keeping its external shape when a handl e
61-1 i s operated. 0041] As shown in Fig. 6, in a back portion of the
shape keepi ng Yare 131 £hef nelgs hegatp ve spness waa geabi ad pgmbminbet 30- 1,
a first attachnent hole 73 which opens downward is provided. In a front
portion ointhbeshdpestkempionhipant 8&fbmisthe megatiosen preksdee tdgener ati ng
menber 30-1, a second attachnent hole 74 which opens 35 upward is
provi ded.ngghmtiove hepfesstuat t aghnentthole 78embrrat tHChhentn this
embodiment is a “bellows” type.

Specifically, a wvalley-like section, Dbetween
mountain-shaped regions that are slightly high and
arranged 1in parallel in the center of the negative
pressure generating member 30-1 is a deformable part 32-1.

In this embodiment, the deformable part 32-1 is not
wall-shaped but is a cornice-shaped bellows body.

The area around the deformable part 32-1 is a wall
part or a shape keeping part 31-1 having higher rigidity
than the rigidity of the deformable part 32-1,
corresponds to the first wall part 31 in the first
empodiment, and has a function of not deforming but
keeping its external shape when a handle 61-1 is operated.
[0041]

As shown in Fig. 6, in a back peortion of the shape
keeping part 31-1 of the negative pressure generating
member 30-1, a first attachment hocle 73 which opens
downward is provided. In a front portion of the shape

keeping part 31-1 of the negative pressure generating

member 30-1, a second attachment hole 74 which opens
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projection 72 formed erectly in the body 21 is inserted fromthe downside,
and the negative pressure generating nenber 30-1 is fixed onto the body 71
by this insertion of the attachnment projection 72 and engagenent between
an attachment and detachnent part 53-1 and an attachnment part 41-1. Into
the second attachnent hole 74, an upper end part 62-1 of a handle 61-1 as
an operation unit is inserted and attached fromthe upside. Nanely, the
shape keeping parts 31-1 are arranged on the side of the handl e upper end
62-1 that is a rigid mnenber that does not deform and on the attachnent
proj ecti ofP¥2Iq kS BAG Y8 do not def orm unnecessarily by the operation
of the handle 61-1 or the generated negative pressure. [0042] The handle
61-1 i s moved pfUbPalle arbufl &tfiadhmeny By kde’gi v 40t toadment oner
end 63-1 side of the handle 61-1 is operated nmanually by an operator so as
to reci prbéa€cthorhéZdf peatEichie 2 C hAvaiRowhb, hivdy det of srabheepdrad 32- 1
of the negative pressure generating nenber 30 deforms and returns as shown
by an arrbwce t3e Navelyideheanths hivamdics t bwer perd 684 goresasdras to
approach a not-shown bottle side, the defornmable part
member 30-1 is fixed onto the body 71 by this insertion
of the attachment projection 72 and engagement between
an attachment and detachment part 53-1 and an attachment
part 41-1.
Into the second attachment hole 74, an upper end
part 62-1of a handle 61-1 as an operaticonunit is inserted
and attached from the upside.
Namely, the shape keeping parts 31-1 are arranged
on the side of the handle upper end 62-1 that is a rigid
member that does not deform and on the attachment
projection 72 side, and they do not deform unnecessarily
by the cperation of the handle 61-1 or the generated
negative pressure.
[0042]
The handle 61-1 is moved pivotally around a pivot
49 by the pivet 49.
When a lower end 63-1 side of the handle 61-1 is
operated manually by an operator so as to reciprocate
in the direction of an arrow D, the deformable part 32-1

of the negative pressure generating member 30 deforms

and returns as shown by an arrow C.
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32-1 is pulled by the upper end 62-1 of the handle 61-1 in the direction
of an arrow C2, the upper end 62-1 noves in the direction C2, the
def ormabl e part 32-1 is stretched, and internal space S increases, so that
the inside of the mlking path 23 is put in a negative pressure state. At
this tinme, the valve body 75 noves upward and the penetration holes 76, 76
are closed, so that the negative pressure is defined in the area inside
the mlking path 23. On release of the pressure on the handle 61-1 in the
above-descri bed state by the user, the force by which the deformable part
32-1 is about tNERetirn"Hen Hrsthgedlien lpwgr Bmodved - Lheoygsers @i 62-1 of
the handle 61-1 in the direction of an arrow O, and the negative pressure
is rel easkd.2aPREEBEDN @i NRitTE hewpdp ¢ biEmed sBya hd he Ide hgrmpérlte p2gi mil arly
to the case in the first enbodinment. At this time, the valve body 75 noves
downwar d $¥th isepgdsks dfoyhehregatiamr pndssird, cdnd tdehanglessdd Ini | k
noves through the penetration holes 76, 76 into the bottle. [0043] Thus,
t he breastnpupp JOreprttiver $6tamd agmbodi G@2ntt he simgert hednégatli we varsessur e
generating nmenber 30-1 that 37 is the deformable nmenber is particularly.
fornmed ofithehe cldnparaibwel ¥, soi¢ dwf @erinab lienpkhe dhellej si st akseheasy

and internal space 5 increases, so that the inside of

the milking path 23 is put in a negative pressure state.

At this time, the valve body 75 moves upward and the

penetration holes 76, 76 are closed, so that the negative

pressure is defined in the area inside the milking path

23.

On release cof the pressure on the handle 61-1 in

the above-described state by the user, the force by which

the deformable part 32-1 is about to return to the state

in Fig. 5 moves the upper end 62-1 of the handle 61-1

in the directiocn of an arrow C1, and the negative pressure

is released. Hereby, milking is performed by themilking

part 22 similarly to the case in the first embodiment.

At this time, the wvalve body 75 moves downward with

release of the negative pressure, and the expressed milk

moves through the penetration holes 76, 76 into the

bottle.

[0043]

Thus, the breast pump 70 in the second embodiment,

since the negative pressure generating member 30-1 that
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to wash, and can be also used cleanly. [0044] Fig. 7 is a schematically
sectional view showng a breast punp in a third enbodi nent of the
invention. In Fig. 7, conponents common to those in Figs. 2 and 3 (in the
first enbodi ment) are denoted by the sane reference nunerals and their
over | appi ng description is omtted. The third enbodinent will be described
below, attaching inportance to the different points. As a bottle 11-1 that
is a container body in this enbodinment, a nodified bottle having a
slightly slim center portion and an upper end opening which is
di anet er - éfpihded Yr2BRRP Lis RRBES | 6645 r FupERerr 1 v ¥ P hgeshaded iapt or
81 piercing up and down is attached to an attachnent and detachnent part
25, and tfieTMpettd el 1ely iSO G taeked itshk ouight RRewaddpt or 1588150 e hr east
punp body. Namely, since the upper end opening of the bottle 11-1 is
| ar ger thaf e uppendesdopeni ad of whedbottdanlyl in the first
enbodi nent, the adaptor 81 nmakes use of the bottle 11-1 possible.
Theref ore[00dtdd t he attachnent and detachnent part 38 25 of a body 21, a
smal | -di amet er upper part 82 of the adaptor 81 is inserted, and an
external threadfpart 70fis a schematically sectional view showing
a breast pump in a third embodiment of the invention.
In Fig. 7, components common to those in Figs. 2 and 3
(in the first embodiment) are denoted by the same
reference numerals and their overlapping description is
omitted. The third embodiment will be described below,
attaching importance to the different points.

As a bottle 11-1 that is a container body in this
embodiment, a modified bottle having a slightly slim
center portion and an upper end opening which 1is
diameter-expanded greatly is used.

[0045]

Further, a ring-shaped adaptor 81 piercing up and
down is attached to an attachment and detachment part
25, and the bottle 11~1 is attached through the adaptor
80 to the breast pump body.

Namely, since the upper end opening of the bottle
11-1 is larger than the upper end opening of the bottle
11 in the first embodiment, the adaptor 81 makes use of

the bottle 11-1 possible.

Therefore, into the attachment and detachment part
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t he upper part 82 and an internal thread part 25a of the attachnent and
det achnent part are engaged with each other. Further, to the upper end
portion of the bottle 11-1, a dianeter-expanded | ower part 83 of the
adaptor 81 is attached. Nanely, with an internal thread part 83a of the

| ower part 83 of the adaptor 81, an external thread part on the outside of
the opening part of the bottle 11 is engaged. The attachnent and
detachnment part 25 on the body side has the sane dianeter as the dianeter

inthe figxst _enbodinent. Therefore, not only the bottle 11 in the first
enbodinen%gcﬁﬁ Sb?ﬁEQECEQd Fbf?%%{gf9&5ﬁﬁ%&?¥aHHPe&éﬁﬁEﬁﬁe%? Rdr t*% put

al so the bottle 11-1 having the greater opening can be attached by using

t he adapt %gagfoq Het et 8. 1RG4} ed FurPRe R S hebrédstt higpd20att £Enml |

val ve chanber 26-1 provided at the | ower end of the body 21, simlarly to

that in thBef PPEE edsolt nehtanfs2RokAEgrna h §ineedRaparéf 22 h@f dlreap,

generally nmade of elastic material such as silicon rubber, elastoner, or
natural #bbBEMMeBhererd debasdmsidt pRar of ab6t ey deedaly StR26eleaBDrand 26¢
on the lower end side is snmaller in dianeter than an attachnent part of
the snal |°oVAR¥e chanber 26-1 to

Further, to the upper end portion of the bottlie 11-1,
a diameter-expanded lower part 83 cf the adaptor 81 is
attached. Namely, with an ihternal thread part 83a of
the lower part 83 of the adaptor 81, an external thread
part on the outside of the opening part of the bottle
11 is engaged.

The attachment and detachment part 25 on the body
side has the same diameter as the diameter in the first
embodiment. Therefore, not only the bottle 11 in the
first embodiment can be attached to the attachment and
detachment part 25 but also the bottle 11-1 having the
greater opening can be attached by using the adaptor 81
thereto.

[0046]

Further, in a breast pump 20-1, & small wvalve
chamber 26-1 provided at the lower end cf the body 2%,
simiiarly to that in the first embodiment, is formed,
in the shape of a hollow cap, generally made of elastic
material such as silicon rubber, elastomer, or natural

rubber. However, a base end part of both side walls 26b
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the body. Therefore, in the both side walls 26b and 26c on the | ower end
side, these |lower ends cone into contact wth each other nore sharply,
whereby the rate of change of the pressure when the negative pressure is
created increases. Further, a flange-shaped finger catcher 26e which is
provi ded at the periphery of the base end part of the small val ve chanber
26-1 is made larger a little than that in the first enbodi nent, whereby
the attachnent and detachnent of the small val ve chanber 26-1 to the body
21 in the_cleaning tj is facilitated. [0047 Further, a convex part
28a-1 in 3“51“2%00 np‘é\ﬂtg i2%"”’@irsef161r fed 9 e ST Prbf Bctod ¥ FRP&CING PETe i nner
di aneter of a dianeter-expanded m | king part 22 throughout the whole

ci r cunf er@Acé R #B§to PRt P bn tae aSBaal Farkve NaReMpP et hebcdnvex part
28a-1 forned of the soft material is arranged in a bending position of the
di anet er - eRFaR@EY -ni 1T Svee pare 22 whére ot tarigl @e ofa i he Z@Eaﬁéﬁbﬁiékpanded
m | king part 22 changes, and the dianeter-expanded ml|king part 22 side of
the conveXUpakt 19Bg&r1epEcohEs rat&@ES yLoTheraids somhehn tRecas&m dr i ngs
her breast into contact with the di anmeter-expanded 40 mlking part 22, the
convex pa¥it2gaarhamd die Myreasthadefior,mwhespeeyi veeyrahg bift chanageh ot her

cl osely, such
of the pressure when the negative pressure is created

increases.

Further, a flange-shaped finger catcher 26e which
is provided at the periphery of the base end part of the
small valve chamber 26-1 is made larger a little than
that in the first embodiment, whereby the attachment and
detachment of the small valve chamber 26-1 to the body
21 in the cleaning time is facilitated.

[0047]

Further, a convex part 28a-1 in a cushicon part 28
is formed like a projected rim along the inner diameter
of a diameter-expanded milking part 22 throughout the
whole circumference thereby to function.as a seal part.

Namely, the convex part 28a-1 formed of the soft
material 1s arranged in a bending position of the
diameter-expanded milking part 22 where an angle of the
diameter-expanded milking part 22 changes, and the
diameter-expanded milking part 22 side of the convex part
28a-1 becomes a cavity. Therefore, when the user brings

her breast into contact with the diameter-expanded
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that it is possible to prevent the created negative pressure and the
expressed mlk fromleaking fromthe dianeter-expanded mlking part 22. In
the breast punp 20-2 in this enbodinment, a reinforcenent rib 63b extending
in the longitudinal direction is added on the inside of its handle 61-2
thereby to further inprove the strength of the handle. Further, in this
enbodi nent, a connector (connecting nenber) of the negative pressure
generating nenber 30 can al so have the same construction as the
construction. i.n the fjr enbodi nent as shown jn Fig. 7, or the

constr uctﬁ“bﬂk%lcgn R3r %’édi P%)Iéea ERENT%® BRGWN < 9% i §98 TR gBF&EFT a
connect or 3?-1, t he sane, conponents_as those in the first enbodi nent are
denot ed bYEERETCEMTGECT &V Erleh@d diumkt aF @, SRR BFEATSDI MEedescAtion is
omtted, and the different points are mainly described below [0048] An
ext ensi ontPart B7aléxtRAAPAE 9 ofPa BB]E s tthe7 Greahedcomp@etdve35- 1 has
engagenent parts in plural position inits longitudinal direction. In this
case, threEcEfgadenent parct <xbrppissichgnal k4af #dm st eakdagentnempartte 38-1, a
second engagenent part 38-2, and a third engagenent part 38-3 are forned
in this tlapeter-expanded milking part 22.

Irn the breast pump 20-2 in this embodiment, a
reinforcement rib 63b extending in the longitudinal
direction is added on the inside of its handle 61-2
thereby to further improve the strength of the handle.

‘Further, in this embodimant, a connector
(connecting member) of the negative pressure generating
member 30 can also have the same construction as the
construction in the first embodiment as shown in Fig.
7, or the construction such as a modified example shown
in Fig. 8.

Regarding a connector 35-1, the same components as
those in the first embodiment are denoted by the common
reference numerals, the overlapping description is
omitted; and the different points are mainly described
below.

[0048]

An extension part 37a extending from a boss part
37 of the connector 35-1 has engagement parts in plural
position in its longitudinal direction.

In this case, three engagement parts comprising a
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in the direction distant fromthe position near the boss part 37. Wth
each engagenent part, an engaged part 62 |ocated at a | eading end of the
handl e 61, which is showmn- in detail in Fig. 4, is engaged in an
alternative way. Hereby, correspondingly to the height position of each
engagenent part with which the engaged part is engaged, the engaged part
62 of the handle 61 is engaged in each height position of a first position
L1, a second position L2, and a third position L3. Accordingly, the stroke
of the rgciprocation in the direction of the arrowB in Fig. 2 varies.
Ther ef or et *£ & ﬁggragceéﬁeggl%%?taﬁéfépr? S ORE YR H EPEGHr BT PR 2 -
magni t ude of the pegative pressure to_be generated. [0049] The invention
is not |i7lted %légcﬁnaﬁgt%en’é&b%tn%%r?o%a EabBgicnemt §hiFopreednpl e,

t hough the operation unit 61 is the handle for nmanual operation in the
embodi nent8, the ddyePel am &} sbenitcdiman e Ped W ioa neiptc Whicchosan be
connected to the connector (connecting nenber) 35. Further, though the
attachmen®2part37%41 is forned in the horizontal direction so as to face
upward, it may 42 be arranged so as to slant along the vent path 23. In
this case, it i%ipheferabl eentavemenvemapat ha27 emadmped part 62

located at a leading end of the handle 61, which is shown
in detail in Fig. 4, is engaged in an alternative way.
Hereby, correspondingly to the height position of each
engagement part with which the engaged part is engaged,
the engaged part 62 of the handle 61 is engaged in each
height position of a first position L1, a second position
L2, and a third position L3. Accordingly, the stroke of
the reciprocation in the direction of the arrow B in Fig.
2 varies. Therefore, the user can select appropriate
strength regarding the magnitude of the negative pressure
to be generated.

[0049]

The invention is not limited to each of the
above-mentioned embodiments.

For example, though the operation unit 61 is the
handle for manual operation in the embodiments, it may
be an electrically powered drive unit which can be
connected to the connector (connecting member) 35.

Further, though the attachment part 41 is formed

in the horizontal direction so as to face upward, it may
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negati ve pressure generating nenber 30 side is formed in the position near
one side of the attachnment part 41 to allowthe mlk to flow and fall.
Further, all of the respective conponents in each enbodi nent are not
necessary, but a part of themcan be omtted. In this case, the invention
may be enbodi ed wunder conbination of the different conponents by

conbi nation with another conponent that is not shown, or the respective
conponents in the enbodi mrents may be used in conbi nati on. BRI EF

DESCRI PTI E\I OF THE W NGS OOSE]C1 [tFI ) Fig. 1 illustrates a

schemat i cafl ¥ ‘Jet'spEEt 'S\Pe 2%i % %rtl pﬁllﬁ? iR fPRSE énbodifent of
the i nvengl on. [Fig. Fig. 2 illustrates a schematically sectional view
of the brEatS Fdif i nUFl bs HreFPF&blSE] W tithasvrate®adpart icdl 150 enl ar ged

view of Fig. 2, and (b) illustrates a sectional view taken along a line
G G of (a?eg[aﬁﬂgve4]>rﬁ899uae| PRGOS B3 T ansdtheamt Blalsihylexppodegmed
perspective view of the breast punp in Fig. 1. 43 [Fig. 5] Fig. 5

i | lustratéd &hschenattéan pesectdgnatidei el shea afrtemshmponp viar ta $kcond

enmbodi nrent of the invention.
to allow the milk te flow and fall.

Further, all of the respective components in each
embodiment are not necessary, but a part of them can be
omitted. 1In this case, the invention may be embodied
under combination of the different components by
combination with ancother component that is not shown,
or the respective components in the embodiments may be

used in combination.

BRIEF DESCRIPTION QF THE DRAWINGS

[00507]

[Fig. 1] Fig. 1 illustrates a schematically perspective
view of a breast pump in a first embodiment of the
invention.

[Fig. 2] Fig. 2 illustrates a schematically sectional
view of the breast pump in Fig. 1.

[Fig. 3] (a) illustrates a partially enlarged view of
Fig. 2, and (b) illustrates a sectional view taken along
a line G-G of (a). |

[Fig. 4] Fig. 4 illustrates a schematically exploded

perspective view of the breast pump in Fig. 1.
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[Fig. 6] Fig. 6 illustrates a schematically perspective view of a negative

pressure generating nenber in Fig. 5. [Fig. 7] Fig. 7 illustrates a
schematically sectional view of a breast punp in a third enbodi nent of the
invention. [Fig. 8 Fig. 8 illustrates a schematically front view show ng

a nodified exanple of a connector of a negative pressure generating nenber
in a breast punp. [Description of Reference Nunerals and Signs] [0051]
11. .. Fbusing container 20 . Breast punp, 21... (Breast punp) Body,

22. .. MEF %_pq{ . atlve pressure generatln menber, 31.

(First) F‘pa §?g E %?ﬁﬁﬂ@¥%%r? éggﬁﬂﬁﬁkﬁﬁl arg§ctignal got t om
surface Qart . connector (Connecting nenber), . Qperation wunit
(Handl e) %48 a’?ﬁsa PraagfedHNPurE cBmFs SPRE: eanhrm@smﬁ@tco@faﬁrk@ for

storing expressed mlk; an attachnent and detachnment part for detachably
attachlngl%VSF@é§Q punp body to the housing container; and an operation
unit which is attached to the breast punp body and deforns a negative
pressure bEArafilng itentferd 1 latztarhé¢ s ¢ tsimhdmehstagunmp drodypechdrect eri zed

in that: the breast punp body conprises:
: view of a negative pressure generating member in Fig.

5.

[Fig. 7] Fig. 7 illustrates a schematically sectional
view of a breast pump in a third embodiment of the
invention.

[Fig. 8] Fig. 8 illustrates a schematically front view
showing a modified example of a connector of a negative

pressure generating member in a breast pump.

[Description of Reference Numerals and Signs]

[0051]

11... Housing container, 20... Breast pump, 21... {Breast
pump) Body, 22... Milking part, 30... Negative pressure
generating member, 31... (First) Wall part, 32..
Deformable part (Second wall part), 33... Bottom surface
part, 35... connector (Connecting member), 61... Operation

unit (Handle)

44



a di aneter-expanded mlking part which is dianeter-expanded toward its

| eading end with which a user's breast cones into contact; a snmall valve
chanber which is arranged so as to face the housing container and

communi cated with the dianeter-expanded mlking part; and an attachnent
part which communicates with the small valve chanber and attaches thereto
a negative pressure generating nenber that creates a negative pressure
necessary to express mlk, and the negative pressure generating nmenber
conprises: a connector to which the qperation unit is connected; an
attachment and detachment part whicfrPs™Formed of conparatively soft

mat eri al havin |l asticity and attached _detachably to the attachnent part
of the breast %ﬁﬁes‘éaﬁuﬁomrﬂprﬁéﬁpgﬁm BRUFS NG A S nEegr i I5 L Hbr t he
45 attachnment and, detachnment part and has such rigidity that an external
shape canPHRT&eptd &w@ﬁa défor ratirepEnt whneh fStaFBUFEEd RAE hefGhsi de
of the wall part inte%rally with the wall part, is smaller in thickness

than the FRFFCHRRIY andadéisonsaudoitadception o9dY pder theoauitdnnect or

thereby to create the negative pressure. 2. The breast pu according to
claiml, TParabreri 2ed dthoperationunit which is attached to the breast

pump body and deforms a negative pressure generating member
attached to the breast pump body, characterized in that:
the breast pump body comprises:

a diameter-expanded milking part which is
diameter-expanded toward its leading end with which a user’s
breast comes into contact;

a small valve chamber which is arranged so as to
face the housing container and communicated with the
diameter-expanded milking part; and

an attachment part which communicates with the
small valve chamber and attachés thereto a negative pressure
generating member that creates a negative pressure necessary
to express milk, and

the negative pressure generating member comprises:

a connector to which the operation unit is
connected;

an attachment and detachment part which is formed
of comparatively soft material having elasticity and attached
detachably to the attachment part of the breast pump body;

a wall part which is provided integrally for the
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that: the attachnent part of the breast punp body is provided at the upper
portion of the breast punp body, and a slant surface that descends toward
a path leading to the snmall valve chanber is provided inside the
attachnment part. 3. The breast punp according to claim1l or 2,
characterized: in that: the attachnent part of the breast punp body is
provided at the upper portion of the breast punp body, the attachnent

part is forned substantially in the shape of a circle, a body side flange
portion protrudi ng outward is formed at the upper _end of the attachnent
part, andagé%% yeng%n%?%%E “ ?QEéﬁ”ﬁéanﬁbPﬁEdSBﬁhangﬁgﬁ%giH@anthe body
si de flange ort'on% t he attachgent_and detachnent part is forned

subst ant i ¥F€f?i t HR2RRaPRM 0P aPT €122 whi ch is somewhat |arger 46 than
the attachnment part, a ne ativ%_pressure, enerating side flange portion
protruding inward is & &edc'g}dm‘é’éf’ £hBAFbwab L ehdt DPTAHE st PRCRRBnEnatHe
detachnent _part, a _negative pressure generating side groove portion is

f or ned onofﬁﬁ“hﬁgﬂ&epéFttHéteﬁé@éﬂyvﬁlghégghﬂéi Pardti Ag §ma£l¢rawge
portion, and the attachment part and the attachnent and detachnment part
are attathbekeetachadnythe wath piher ; antdlefQoss t i ngeperptidnrot

regul ating the dowmward novenent of the attachnent and detachnent part is
provi ded BPVEL | dwer  Bhele comnelsd dodiyheteley gtoovergote i ghe negative

pressure.
2. The breast pump according to claim 1, characterized in

that:

the attachment part of the breast pump body is provided
at the upper portion of the breast pump bedy, and a slant surface
that descends toward a path leading to the small valve chamber

is provided inside the attachment part.

3. The breast pump according to claim 1 or 2, characterized
in that:

the attachment part of the breast pump body is provided
at the upper portion of the breasf pump body, the attachment
part is formed substantially in the shape of a circle, a body
side flange porticn protruding outward is formed atrthe upper
end of the attachment part, and a body side grcove portion is
formed on a lower side of the body side flange portion;

the attachment and detachment part is formed

substantially in the shape of a circle, which is somewhat larger
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4. The breast punp according to any of clains 1 to 3, characterized
that: the wall part of the negative pressure generating nenber, havi
rigidity is provided in a cylindrically upstanding state, the upper
portion of the cylindrical wall part is turned down inwardly as the
def ormabl e part, a portion beyond the turned-down point is forned th
an inner wall portion, and a protruding part is provided for at |eas
of opposite surfaces of the deformable part and the wall part so as

bet ween t ef.or | e.part and the wall part. 5. The breast . punp. acc
Lo any of CHr: e FrietAert BRSEe of iR Y RIS BRRREeEORTor L She
negative essure generating nenber 47 is forned of hard naterial
separ at el E?P%‘an ot & %Iuéilblé’r trward i § farpgek L bos s qsat Shi eh
ext ended enderly and has at its |eading end an engagenent part wt
whi ch thegﬁﬁera&ﬁ%wm%ﬁtaﬁé étfgafdtiendPaThase? padtAd fdrife dPBYS G £t
di anet er - expandi ng a base end of the boss Eart; t he negative pressure
gener at i ngSHBRPEI 1AL EE BHAVIR PoGtgBelpat PrPedveRidd hyiPeioendf nghe h
| ower end of the defornable part integrally so as to cover the cylin
| ower poPePBhiVan®LEREVESnERITTR ik o3 kdmsElasued nratiorhe B stivar
inserted fromthe downside into a through-hole fornmed in the center
bot t om suffheehpart PREEebRdt $ibe ddttogdinedt @dl detachment part are

attached detachably to each cther: and
a positioning part for regulating the downward movement
of the attachment and detachment part is provided on a lower

side of the body side grocve portion.

4. The breast pump according to any of claims 1 to 3,
characterized in that:

the wall part of the negative pressure generating member,
having the rigidity is provided in a cylindrically upstanding
state, the upper end portioq of the cylindrical wall part is
turned down inwardly as the deformable part, a portion beyond
the turned-down point is formed thin as an inner wall portion,
and a protruding part is provided for at least one of opposite
surfaces of the deformable part and the wall part so as to lie

between the deformable part and the wall part.
5. The breast pump according to any of claims 1 to 4;
characterized in that:

the connector of the negative pressure generating member
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the outer dianeter of the boss part in its attachnent position 1is greater
alittle than the inner dianeter of the through-hole. 6. The breast punp
according to any of clainms 1 to 4, <characterized in that: the connector of
the negative pressure generating nenber is formed of hard material
separately fromthe deformable part, and includes a boss part which is
extended slenderly and has at its |eading end an engagenent part with
whi ch the operation wunit is engaged, and a base part forned by greatly

d _of . the boss ressure

di anmet er - expandi n base e part; the negativ

Gener at | ek HeTTR BB DBE ORe= L AR Tt £ POt tro oty tBA B LR Tt he

| oner end q£ th 48 def or mabl e pagt %ntegrallx sQ as to cover the
cylindricd de%érud%%rat O5ES BRd Y HE1COnAEC BN ARC S ERRAT T hY v e dhe boss
part is inserteg fnon1tq§ downsi de into aﬁgenetrathon hole formed in the
center dtttfi& HERHORPSTRT dle SPAPESTRE L BRAR it &Ll Fhei aReiaelon

def ormabl e part, and the connector is forned of hard resin and the

def or mabl'&Part1$ s $RFMRF of FEEi et HaASs RoFterfemegd t Ry r@ssatbf the
connector. 7. The breast punp according to any of claims 1 to 6,

char act erf AR tovapand e meda i e1pd e85 ublee gemes RdMy nenber is about HS

30 to 70 in hardness by an A-type duroneter in JIS-K6253 (1SO 7619),
about 1.5 nm t &1 egative bekpeigse obenheahaht pambemaviasg & Heottom

surface part provided by extending the lower end of the
deformable part integrally so as to cover the cylindrical lower
portion; and

the connector is so constructed that the boss part is
inserted from the downside into a through-hole formed in the
center of the bottom surface part thereby to be attached, and
the outer diameter of the boss part in its attachment position

is greater a little than the inner diameter of the through-hole.

6. The breast pump according to any of c¢laims 1 to 4,
characterized in that:

the connector of the negative pressure generating member
is formed of hard material separately from the deformable part,
and includes a boss part which is extended slenderly and has
at its leading end an engagement part with which the operation
unit is engaged, and a base part formed by greatly
diameter-expanding a base end of the boss part;

the negative pressure generating member has a bottom

surface part provided by extending the lower end of the
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rigidity, and about 1.0 mmto 2.5 mmin thickness of the defornmable part;
the connector is forned of hard naterial separately from the deformable
part; and a reinforcenment rib is provided on the outer surface of the wall
part having the rigidity. 49

deformable part integrally so as to cover the cylindrical lower
portion; and

‘the connector, in a form in which the boss part is inserted
from the downside into a penetration hole formed in the center
of the bottom surface part, is formed integrally with the
deformable part, and the connector is formed of hard resin and
the deformabie part is formed of resin that is softer than the

resin of the connector.

7. The breast pump according to any of claims 1 to 6,
characterized in that:

the negative pressure generating member is about HS 30
to 70 in hardness by an A-type durometer in JIS-K6253 (IS0 7619),
about 1.5 mm to 3.0 mm in thickness of the wall part having the
rigidity, and about 1.0 mm to 2.5 mm in thickness of the
deformable part;

the connector is formed of hard material separately from
the deformable part; and

a reinforcement rib is provided on the outer surface of

the wall part having the rigidity.

49



