Speci fication BREAST PUMP TECHNI CAL FI ELD [0001] This invention relates
to inprovenent 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 |l king part.
Particularly, there has been known a breast punp so constructed that a
recess is provided at the upperSpend fafcat boeast punp body in order to
prevent mlk that has been expressed as a m st due to a negative pressure
during mHAHEAYTT POME eaki ng to the outside, and a defornabl e nenber such
as a diaphragmis housed in this 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
connect ed BoHt beadi ephraom and the di aphragmis

[COC1]

This invention relates to lmprovement 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 Lo 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 1 has been



repeatedly pulled up by reciprocation of the handle to create a negative
pressure. Sonme breast punps having substantially common conponents with

t hose of the above breast punp have been known (Patent Docunents 2 to 4).
Further, a breast punp has been also known, in which a recess part is
provi ded on a handl e side, and a diaphragm is housed in this recess part,
whereby a negative pressure is transmtted through a vent path of a breast
punp body side into the breast punp body (refer to Patent Docunent 5).
Furt her, laxdoweasti npunpi desem hgee r atPatenin Docunerit a6 bhahdreehealiso known,
in which a cylinder is arranged at the upper portion of a breast punp
body, andwmnneupeshaped dilaphréabaphsaset, t cahble cyilel nderagior agke tike
cylinder airtight, whereby the diaphragmis deforned by a negative

pressur e Myp @a gaeiyne @ndeiit spdeformat i paopuitsi ohhe fi rR$iden o dillke thy east
punp body in a state of the negative pressure. [0004] Patent Docunment 1:
USP 5, 749,858+ =Pat e/ g Pecurer s s1WpR 6, 749,582 Patent Docunent 3:

W2003/ 013628 2 Patent Document 4: W?2004/ 000390 Patent Document 5: US
Patent Applicatddife breast pumps having substantially common

components with those of the above breast pump have been
known (Patent Documents 2 to 4).

Further, & breast pump has been also 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 cylinder is arranged
at the upper portion o¢f a breast pump body, and a
cup~shaped diaphragm is set to the cylinder tc 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]

Patent Document 1: USSP 5,749,850

Patent Document 2: USP 6,749,582

Patent Document 3: W0O2003/013628



2004/ 039330 Patent Document 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 flown 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 other 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 necessary to wash the recess
or the recess mrteneadidoumant al:eardyoafit/eroaheom | ki ng operation in
order to use the breast punp cleanly. [0006] However, in the

above- nenti oned £oanent i ppalumdireasts punpss i negasett haddei ohsticaf mlk
has entered the diaphragm housing part, because the housing part is
formed of2dh@ndoresiyy the mst of mlk and the residua of mlk that have
entered small gap are difficult to renove. Therefore, the conventional

breast punps cawind bealieys ysedssregnlgno, §9807] This invention has
been made in order to solve the

DISCLOSURE CF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[00C5]

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 deformablie
mempber 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, 1if 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



above problem and its object is to provide a breast punp which can be
readily washed particularly in a portion corresponding to a defornable
menber, and can be used cleanly. MEANS FOR SCLVI 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 mlk, an attachnment and detachnment part for detachably
attaching a breast punp body to the housing container, and an operation
unit whi tfe islaktyachedefiocliehe by east punp body and deforms a negative
pressure generating nenber attached to the breast punp body. Herein, the
breast pympdogy i ncl udes adi aneter- expanded mlking part which is

di anet er - expanded toward its |eading end with which a user's breast cones

into contact winis ins8Bkk oralNes ah@shenhawRi gh bs B F angesh $0.a8 10 face
t he housing container and communi cated with the dianeter-expanded m | ki ng

part, andivatdashment, Bad i cwhbeh communicatas, WM B & hersgall pvalye
chanber and 4 attaches thereto the negative pressure generating nenber

that cregfes-R Pegatiyer PLAISYS €, NERESS Y r L QX £LBs 1hhe miki japd the
negative pressure generating rienber includes a connector to which the
operati o HMtdshSnding to a deformable member, and can be used

cleanly.

MEANS FOR SOLVING THE PROBLEM
[0008]

The above object is achieved by a first aspect of
the invention. A breast pump in the first aspect of the
invention includes a housing c¢ontainer 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 punmp 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 1s diameter-expanded toward 1ts
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



connected, an attachment and detachnent part which is forned of
conparatively soft material having elasticity and detachably attached to
the attachnent part of the breast punp body, a wall part which is provided
integrally for the attachnment and detachnent part and has such rigidity

t hat 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 deforns upon reception of

pover fremtheheenneelrestd herehy d-a £ €aiee t Be rRegatiotes t PhESHERBe 0009]
According to the construction in the first aspect of the invention, when

the open dieadi Rgcend of 2t he gL a9et phredPanded cid K agypard 4spheeught into
contact wth the user's breast in a state where the breast punp body is

attached i the1MOUSI NG ¢aRt aidies ¢ § Beoyghs § Be r catdachprRt rAnd, dgbachment
part, and the operation unit s actuated, a negative pressure is generated

by the negaiiMe Pressiythgepsrhati g iemer «and,phe v khsugked sand
expressed fromthe user's breast falls through the 5 snmall valve into the

housi ng cOIYt b Bel cﬁndaﬁsa%tt%rcqqnelhgera%idq'%é@atcl?lirrﬁif@sgagtth%ﬁﬁgﬁt e

pressure nenber is so constructed as to be attached and arranged on the

outsi de formed of comparatively soff material having elasticity
and detachably attached to 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
deformablie 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.
{C009]

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 is attached to the housing container through the
attachment and detachment part, and the operation unit
is actuated, a negative pressure 1s generated by the

negative pressure generating member, and the miik sucked

and expressed from the user’s breast falls through the



of the breast punp body, and it is attached to the attachnent part of the
breast punp body through the attachnment and detachnent part. The
defornmabl e part is deforned by the force applied fromthe operation unit
t hrough the connector, whereby the negative pressure for sucking and
expressing the mlk is generated. In this negative pressure generating
menber, the attachnment and detachnent part which is detachably attached
to the attachnent part of the breast punp body, the wall part which has
such rigigidylt hatltheiexxteroak hshapengarndrec keplr anddt he def erembl e part
are integrally fornmed. Accordingly, when this negative pressure

generati nghseahgr is detached fromthe breast punp body, a recess part or
a recess for housing the deformable part, that is, a diaphragmtherein,

whi ch is nol dedpfeihasdcanmt eri gl ﬂ@@%ﬂEWee§ﬁ§s§@réh%é%ﬂb%Sig?sd””ike
the conventional breast punps. Therefore, the residua of the mlk does

not stickd0st PERREESS O bheat LKe Wl i g s i A fEGULE {ReWashsand this
breast punp does not becone a dirty appliance. Farther, since the negative

pressure enerat;y b i d t sof i havi n 6 the
el asti ci toyﬂi e’ whol e %édﬁsi%gﬁg‘?de?gghgﬁtf%ogm s 1?ée%sf':dpurgh?ebooly and

unshes, i aonBerlelBLnd oEuel| Kol e R 2gryprt sl e 1y o
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 1is detachably
attached to 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 deformakle part,
that is, a diaphragm therein, which is molded of hard
material does not exist on the body sgide, unlike the
conventional breast pumps. Therefore, the residua of
the milk does not stick to the recess or the like which
isdifficult to wash, and this breast pump does not become
adirty appliance. Further, since the negative pressure

generating member is formed of the soft material having



part of the negative pressure generating nenber is forned

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

det ached 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 attachnment part of the

breast punp body is provided at the upper
and a sl atte seilkaee dhay idescandshbowgr dviaepatih | eadiag atohdder soal |

portion of the breast punp body,

chanber is provided inside the attachnment part. According to the

constructgron b etdher speeid pspectanaf Whenkayenit orareves ide fbafeldne
expressed mlk enters the inside of the negative pressure generating

val ve

nmenber

cont ai nefgo dherefor e ddnds, diffdLWlefQE tbhamhk haastay d dshdet he

negative
athird
ei t her

itk A 021 Myl ki 10Pes Bhiran, o  hen A1 bk drse 4 edeabiang, the sl ant tssurface
of the attachnment part through the small valve chanber into the housing

pressure generatlng menber. 7 [0011] A breast punp according to

IEC L OF B e L QN & S s Ghay @%tn%f%?gng' e hBe L£PaSEE UGN N

of the first and second aspects”of the invention, in that:
integrally with the wall part having such the rigidity

that the external shape can be kept, the negative pressure
generating member 1is readily attached or detached by
holding this wall part.

f0010G]

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 breast 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 themilking operation, the milk is led along the slant
surface of the attachment part thrcocugh the small valve
chamber into the housing container. Therefore, it is
difficult for the milk to stay inside the negative

pressure generating member.



the attachnent part of the breast punp body is provided at the upper
portion of the breast punp body, the attachnent part is formed near
the shape of a circle, a body side flange portion protrudi ng outwar
formed at the upper end of the attachnment part, and a body side gr
portion is formed on the downside of the body side flange portion;

attachne
which is
generat i
end of t

generat i

ly in
dis
oove
and the

nt and detachnment part is forned nearly in the shape of a circle,
somewhat | arger than the attachment part, a negative pressure

N ®ide flange portion protruding inward is formed at the |

ower

_ he attachnent and detachment part, a negative pressure generating
side groove portdofaks fiEds 88 ckRE pst de s0fc Hheanegatdane o pressure

ng side flange portion, and the attachnment part and the att

and det achieah tRant 1 sakiga akl-ached; dat achably doh £aNCOLRAT & naddtBer

positioning part for regulating the dowmward novenent of the

and det aciumenle parisd R QWdsth Ay dber sdownsh de Dfchbe ok?ﬂanSi:ﬁ%échr

portion.
inventio

the attachnent part,

negative
pressure

According to the construction in the third aspect of

t
bhd 408 c%tr&ét%ﬁg”%ﬁt%ft he, eatbtr_%é‘é@”éﬁn% 8Rd Aetachment jpar

ody side flange po nisengaged wth t

LSS e S S0, 9 e TOELLG, B SRS
attachment part is formed nearly in the shape of a circle,
a body side flange portion protruding outward is formed
at the upper end of the attachment part, and a body side
grcove portion is formed on the downside of the bedy side
flange portion; and the attachment and detachment part
is formed nearly in the shape of a circle, which 1is
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 is provided on the
downside of the body side grocove portion.

According to the constructicn in the third aspect

0of the invention, in the attachment of the attachment

achnent

att achnent

oove

t to
he



si de 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 comes into contact with
the positioning part and does not nove nore. Therefore, by pressing a part
of the attachnent and detachnent part and fitting the outer surface of the
negati ve pressure generating side flange portion into the positioning
part, the negative pressure generating nenber is readily attached and the

at t achmenin & tad €a b amalr50 gaeadidqy £ heoatitramene h@03 2} £ ,Athreeasid unpie
according to a fourth aspect of the invention is characterized, in the

constructﬂp@n%;e FWYrt 0bnt hes f Ehstadan t Biirth aspectse @tk iHYEREIGE 1N
that the wall part of the negative pressure generating nmenmber, having the

rigidity desnPraviidedsitiaqeddndibiceal { yn, Upshands ig: $4 8t Qe @B@s@m end
portion of the cylindrical wall portion is turned down inwardly as the

def or mableg. pach « 9 P 150ns bexoad ldier 1 ypned- dojn poink s chs char ARy hi n as

an inner wall portion, and a protruding 9 part i's provided for at |'east one

of  0BROSId £a8 Ui 18655 pof: Ly def prabl o par taand s el ls ar o pa s to e

bet ween the d ornab part and t part. Accor to the

ConywucHéﬁkaJJ@re@ﬁJ§%%%%%Eatlngunltcxulbesurelyretalned.

Further, the outer surface of the negative pressure
generating 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 portion into the positioningpart,
the negative pressure generating member is readily
attached and the attachment state 1s also readily
confirmed.

[0012]

A breast pump according 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 1is provided in a c¢ylindrically
upstanding state, the wupper end portion o¢f the
cylindrical wall portion is turned down inwardiy as the
deformable part, a portion beyond the turned-down point

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



of the invention, the following is effectively prevented: when the
deformabl e part is deforned 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. [0013] A breast punp according to a fifth aspect
of the invention is characterized, in the construction in any of the
first torfaourthsappectisdeofi the knveéndaon, oinke tdatoppbbe teornmect areaf t he
negative pressure generating nenber is formed of hard material separately
from t he «def oh gableef o pas b 1 canth t chudes e beas 1paFd r whiseh 45 ext ended
slenderly and has at its |leading end an engagenent part with which the

oper ati omdéehs tengagedo raid e bpse tpaiidf enedsa by greatly
di anet er - expandi ng a base end of the boss part; the negative pressure

generating mempeycdiagiaghebt Rk suhfaceu PRkl PV icded Ay, exheadhagtt he
| ower end of the deformable part integrally so as to cover the cylindrical

| over pordi epe and e SONNaEd oo 1 SoR9neonstd Heted sthat y 10-d-henbass part is
inserted fromthe downside into a through-hole forned in the center of the

bot t om sy acer nBakk Ao Repakt ached, ; andelehe oub elfeﬂfee%gﬂ-;écﬁ yOb yt h& HOSs

part in the attachnent position is greater a little
operation unit, and it is restored to the original shape,

the cpposite surfaces of the deformable part and the wall
part hit each other with generation of the negative
pressure in the breast pump body, and operation noise
which occurs due to the jarring is generated.

[0013]

A breast pump according fto 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 presgssure ¢generating member has a bottom
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

10



the inner dianeter of the through-hole. According to the construction in
the fifth aspect of the invention, the outer dianeter of the boss part in
the attachnent position is greater a little than the inner dianeter of the
t hrough-hol e. 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 in the
bottom surface part fornmed integrally wth the defornable part.
Accor di nglhe bhe st pactiment amdedéteat hifernim of hiehed cenmecior iinst @xtr enel y
easy. [0014] A breast punp according to a sixth aspect of the invention

i s char attrerdzed; hiol d o ceadt tucthen ciemtadly o 6f thhebbitnstn taox f 6EEN
aspects of the invention, in that: the connector of the negative pressure
gener ati pg menberbei sttareed pfahar dheaterdi @t sepacatet o f rometbess
deformable part, and includes a boss part which is extended slenderly and

has at itsdeadi nthend aacergageridi pach Wst Brwhicdr 4 hel opeeathem unit is
engaged, and a base part formed by greatly dianeter-expanding a base end

of the bess pakher LlidhetBegad venpr essuyeggeneriad i ng menber has a bottom
surface part provided by extending the Iomer end of the deformable part

integrally so asdg &oNgr tbh%h@/ldd}détg%tll&r\mnp@hte' enr it Pect

connector, in a formwhére t
of the invention, the outer diameter of the bess part
in the attachment position is greater a little 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 c¢cleaning
ftime by only inserting the boss part removably to the
throcugh+-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 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;

11



boss part is inserted fromthe downside into a penetration hole formed in
the center of the bottom surface part, 1is fornmed integrally wth the

def ormabl e part, and the connector is formed of hard resin and the
deformable part 1is forned of resin that is softer than the resin of the
connector. According to the sixth aspect of the invention, through the
manuf acturing cost increases due to integral formation such as double

nol di ng and insert nolding, the negative pressure generating nenber
becones edsy hegdwndée phecauseei gdise b AtegratRdnds @ nbel & $OOLEm A
breast punp according to a seventh aspect of the inventionis

char act erdwefla cenplahe: GONSTLHeH BY ek @iydial the fidwértonai ythraspects of
the invention, in that: the negative pressure generating nmenber is about

HS 30 taefotnakardpess Qh@%ﬁuges W OFRS elodly Hn% K253 1 $0217619) ,
Cc

about 1.5 nmto 3.0 mmin thickness of the wall part having the rigidity,

and abouty gly &r MRS 2o R; M t K ckpess- ©6 vt ha (def o pRhl g, 1park; thhe
connector is formed of hard material separately fromthe defornmable part;

12 and ay&d aforcenent fiddr i $qpnovh ded o Jhe; QU eh+ U LGk « Phclihg rigid
wal | part. (0016] According to the construction in the seventh aspect
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 deformable part
is formed of resin that is softer than the resin of the
conrector.

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

[GO15]

A breast pump according to a seventh aspect of the
invention is characterized, in the construction in any
of the first to sixth aspects of the invention, in that:
the negative pressure generating member is about HS 30
Lo 70 in hardness by an A-type durometer in JIS-K6253 (180
7619), about 1.5 mm to 3.0 mm in thickness of the wall
part having the rigidity, and about 1.0 mm tc 2.5 mm in

thickness of the deformable part; the connector is formed

of hard material separately from the deformable part;

12



of the invention, when the hardness of the negative pressure generating
menber is smaller than 30, deformation in the wall part is produced and
the negative pressure to be generated becones snmall. Wen the hardness of
t he negative pressure generating nenber is |larger than 60, the force
necessary for the operation of the operation unit increases, so that the
operation in the negative pressure creation becones hard. Wen the

t hi ckness of the deformable part is smaller than 1.0 mm stretch

def or nat izond duer ¢in f abbemegliastileidty provihe defrortiet icort ¢ ¥ neubfeames | ar ge
and the negative pressure to be generated becones small. Wen the

t hi cknessfofthhe rdefiod mablé parditis larger than 2.5 nm the force
necessary for the operation of the operation wunit increases, so that the
operation G0l éhe negative pressure creation tine becones hard. Wen the

t hi ckness of the wall part having the rigidity is smaller than 1.5 mm the

wal | part buckhes:oi®ihBer degat ioen PEessil Lo 6T eati 00 .s Nas®L Y, aspree the
unnecessary deformation is produced, the negative pressure cannot be

created sif fteieenthyen\thiem fhenhedd thicckngssifs s he mathepatdghs ikar ger
than 3.0 mm since the wall part does not deformso nuch in the attachnent

to the breasispuap bedyerthe Megakicwe Pressuye danaradingrpait 39,

difficult to attach.
deformation in the wall part is produced and the negative
pressure to e generated becomes small, When the
hardness of the negative pressure generating member 1is
larger than 60, the force necessary for the operation
of the operation unit increases, so that the operation
in the negative pressure creation becomes hard.

When the thickness of the deformable part 1s 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 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 becomes hard.

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

unnecessary deformation 1s produced, the negative

pressure cannot be c¢reated sufficiently. When the

13



BEST MODE FOR CARRYI NG OQUT THE I NVENTION [0017] Preferred enbodi nents of

this invention will be described belowin detail with reference to
attached draw ngs. Since the enbodi nents described below are preferably
enbodi ed exanples of the invention, various limts that are technically

preferable are given to them However, the scope of the invention is not
limted to these enbodinents as long as the invention is not specifically
defined in the foll ow ng description. [0018] Figs. 1 to 4 show the whole
of a breadtipumpsisnod tfhia sta bhbpdicrents dfa tderi nzemt i3ort, nim, whi.okeFig. 1
is a schematically perspective view of the breast punp in a state where a
cover i sthenowed] Fagt ddes axschdadbirealdy msekt ionahevieew athinbe thr east
punp, Figs. 3(a) and 3(b) are partially enlarged sectional views of a body

of the hreast purps@apdnfg dody | e sehermat veab b ¥ sexploded e peripecti ve
view of the breast punp. 14 A breast punp 20 includes a breast punp body 21

(her ei naftzert rekepriakr i ouas ao hodyaxn. a handle 61 that 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

BEST MODE FOR CARRYING CQUT THE INVENTION
[0017]

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

Since the embcdiments described below are
preferably embodied examples of the invention, varicus
limitsthataretechnicallyprefefablearegiventotﬁmm.
However, the scope of the invention is not limited tc
these embodiments as 1long as the invention i1s not
specifically defined in the following description.
[C018]

Figs. 1 to 4 show the whele 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 sectional views of a body of the
breast pump, and Fig. 4 1s a schematically exploded

perspective view of the breast pump.
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21. It is preferable that the bottle 11 is supported by a support base 2
which has a wide bottomarea in which an attachnent recess part is
provided in the center, because the bottle 11 becones difficult to fal
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

di anet er -expanded m |l king part 22 |ater-described so as to cover the
opening. [0019] Further, as shown in Fig. 1, to the upper portion of the
body 21, to whikchoaeaegatpweppléssiutel gerer ad | hg e amenbeumd0 bedat dched, a
nearly doned hood 15 is attached detachably. As understood referring to
Fig. 2, &lportianrfafet hee fhoodkdS cors espundding)t,o at hearhdndl €16t hias cut
out, and the hood 15 is attached to the body, avoiding the handle 61,

wher eby tihe dwosibdbagdmcavel tandnpr Gt ecit t he negakieve a Pressetie igenerati ng
menber 30. The construction in which this hood 15 is not provided may be

adopt ed. cd020helb rHhe oy 2y taef enmppie of caynbhetd € ¢ esi nkmat enjal  that
is conparatively lightweight and strong in the whole, such as

pol ypr opyl:80&1 e POl YL 3r HORALEa WD) VY ELROIR] ity ORI Der suhioBR.dy

pol yphenyl sulfone, or the like.” The body 21 includes an attachnent and

detachment; . 1t is preferable that the bottle 11 is supported by
a support base 2 which has a wide bottom area in which
an attachment recess part is 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.
[0018]

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 in
which this hcod 15 is not provided may be adopted.

(00201
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part 25 for attaching and detaching the bottle 11. The attachnent 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 formed around the
mouth of the bottle 11. Further, the bottle 11 nmay be a special bottle for
the breast punp 20, a baby feed bottle suited to the attachnent and
detachnment part 25, or a bag that is not a formed container. [0021] At

the upper portitere afod ez at t achgenie @anss dehachrent pastn2maofethelbody 21,
a dianmeter-enlarged mlking part 22 fornmed in the shape of a cone or a

trunmpet, tf: whi el openvkaadingrang { §henhandedrohsy PhovhedegdhonB ,an
obliquely slanting state. On the opening side of the dianeter-enlarged

m | king pajdh 22 @099?@0%3[0@1'1&, 8 1friedo Ak @l agld oy Bpkard Al e sygh as

silicon rubber, ‘elastoner, or natural rubber is detachably attached. The

cushi on payity 2Bnks USEOrLQel EYHCE, Bnshiyiul Ug) ehnthe JB uses 'y Sy br east

produced by contact of a usér”s breast “With the dianmeter-enlarge nilking

part 22, and ngt,d Gy, PabRILedNe, HOSE . Oh L gy | AREI aUTd @bfepl (e

cushion part convex parts provi e stimulus in the

ViCinityﬁgréﬁﬁ%l§09ing%éﬁfhéqggﬁddEQé%ﬁqﬁg the bottle 11. The

attachment and detachment part 25 is, for example, a flat
parrel-shaped portion as shown in Fig. 2, and has an
internal thread part 25a formed inside. The internal
thread part 25a2 1s 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 is not a formed
container.

[0021]

At the  upper portion of the attachment 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
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positions, for exanple, in tw up and down positions. [0022] A mlKking
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 mlking part vent
path 23 of the dianeter-enlarged mlking part 22 is located inside of the
attachnent and detachnent part 25 between the body 21 and the bottle 11,
and a small valve chanber 26 is attached to the opening thereof. Further,

there i s yyovi desrapethproverie path cdh gt acenta ulse & dowwasd porhi on 23a
of the mlking part vent path 23 through a partition wall 24. The opening

| ower end hofdt hactent-pat -4 GRMURNGAtesSrtnotthe shal hotalve gehanber 26
with the downward portion 23a of the mlking part vent path 23, as shown

in Fig. 2aitheryppele ek pf tHe vert NaLbr2%, 4% s8our ikmd he,sgabar ged
sectional view of Fig. 3(a), becomes an opening 43, and an attachnment part

41 extendjng: sppst aphiald f)aﬂ@stﬁ]@astﬁ%@e p%fo@i&ith? @heS Arovhded @ as to
surround 17 the opening 43. The attachnment part 41 is a portion attaching

a negat i ve, Pr gasuire; general i, eaber s 301 ot heret oco The Negat iyeuprgssur e
generating nmenber 30 is described furtner below in greater detail. The
upper SwH&Ef%QBn%h“%é%tQ%Q%ﬁﬂepaﬁh %%ésuﬁ and down positions.
(00221
Amilking part vent path 23 of the diameter~eniarged
milking part 22 is used as a path for vent and for the
expressed milk, and bent at its lower portion toward the
bottleillside; Further, the opening of the milking part
vent path 23 of the diameter-enlarged milking part 22
is located inside of the attachment and detachment part
25 between the body 21 and the bottle 11, and a small
valve chamber 26 1s attached to the opening thereof.
Further, there is provided another vent path 27 adjacent
to a downward portion 23a of the milking part wvent path
23 through a partition wall 24, The opening iower end
of the wvent path 27 communicates in the small valve
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 & circle is provided so as to surround
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sl ant surface 42 which slants so as to descend slightly toward the opening
43. [0023] The above snall val ve chanber 26, as shown in Figs. 2 and 3
(a) , is fornmed in the shape of a hollow cap formed of elastic nmateri al
such as silicon rubber, elastonmer, or natural rubber in the whole. Both
side walls 26b and 26c on the |lower end side of the val ve chanber 26 are
formed thinly and approach each other toward the | ower end, thereby to
provi de a val ve body conposed of elastic slant walls. In the | ower end of

t he val verchagbem 36y where tihe betdrs shdenwald s 26M 1ands 26c woneielose to
each other, a slit 26d is provided. Wien the predeterm ned anount of the

expressed i 4 knii st ar edeiyi dihes ol ) ovs sl | goval ver chanbeemde.r by d he
wei ght of the mlk, or with change in pressure when a negative pressure is

rel eased @ase rdescri bed bl paw i tBepsldds 2hd 9PBBS @ SihdhatnbBe Wd ks is
dropped into the bottle 11. Further, the formation of the slit 26d at the

llover endyof -Lhecsl ant - wakls pPreyents alLataL0 e bottle 11 fromentering
the smal|l 18 val ve chanber 26 during the negative pressure creation

B and the indide STPthe RaiiTe 13 o6 e 1o TETBGan (Ta” pr edslro hen the

m |k is£§f§ﬁg gﬂrface 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 Z6b and
26c on the lower end side of the valve chamber 26 are
formed thinly and approach each other toward the lower
end, thereby to 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 hollow 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

18



the bottle 11 is fornmed in a portion adjacent to the attachnent and
detachnment part 25 of the breast punp body 21. [0024] The negative
pressure generating nenber 30 has a general shape substantially simlar to
a conparatively flat bottoned-barrel. Specifically, as shown in Fig. 3(a),
the negative pressure generating nmenber 30 includes a first wall part 31
whi ch 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 wrtlegs abhymbfeal di gl héngppére enslg porticopwof s bhe of idstawdbh part 31
i nwardly and making a portion beyond the folded portion thin. This second
wal | parpbe32idog.a deformable part, and its lower end is extended
integrally so as to cover the bottom portion of the barrel, and the

ext ended porti gmrtiesopes anolil ovesur fracee pant w33 dhatoinsun Coaparati vely
wi de inner bottom portion. Though the first wall part 31 and the second

wal | 19wpart BZeabgtkarded of i1he sare ifiedéabs the thiwcknessi eb the
material is different between the first wall part 31 and the second wall

part 32, 80 dhatetiRe Jd ot HEt pr&fsshbel iyl | tRar 4 |k ei di ffes eal fiom each
other. Accordingly, the first wall part 31 does not deform
the bottle 11 is formed in a portion adjacent to the
attachment and detachment part 25 of the breast pump body
21.
[0024]

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
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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 anount of negative pressure as described below. [00251 In the
negati ve pressure generating nenber 30, by the bel ow described operation
of the handle 61, the second wall part 32 that is the defornmable part
deforns, and the volune of an internal space S forned between the bottom
surface part 33 and the attachnment part 41 is changed, whereby air in the
m | ki ng gperttvehdt apat i 28nelir efert oo ige 2R tcomhahi cabhed ati thkthe s nt er nal
space S through the vent path 27 and the small val ve chanber 26 is
sucked, and th¢egat eveair essdrid fare be ceeatesth tAe tthhisstiwel 1t he rwal |
part, that is, the first wall part 31, renains in a substantially

non- def oratedaistiat Be sandridies @l 1 aghiritg 331 at€ot dhkhe tatd achypeadt tpactt 41 can
be retained. Preferably, a reinforcenent rib 52 extending in the vertical

directionnsitormed on gheteut aresurdaegeaferthe £20nf i estcwal btpant. 31 as
shown in Fig. 3(b), which is a sectional view taken along a line G G of

Fig. 3 (@ceorwhereby, athunctien tof ywEunt hes riretai nigae: 4 hg cshape refr he
first wall part 31 is augnmented. Further, on one of opposite surfaces of
the firstyhereas 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
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wal | part 31 and the second wall part 32 that is the deformable part, a
protrudi ng part 51 extending in the wvertical 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 fornmed on the inner surface side of the
first wall part 31. Hereby, the following is effectively prevented: when
the second wall part 32 that is the deformable part is deforned
repeatedly, and it is restored to the original shape, the opposite

surf aces fafrédhewsaconsdawal 13 past 3 and tihe Figst 3wal)l, pantck3ligollide

wi th each other, and operation noise which becones jar is generated.

[0026] Il of dehatio dlebar radhenseciondgwal | 1paet 326t hat Fsg.the(def,ormabl e
part, a connector (connecting nenber) 35 is provided. The connector

(connect ki FEPHEs) £ 3Rcks Fiped pfthbar demptieliRy thatshspd biregert from
the material of the second wall part 32. The connector (connecting nenber)

35 is formmed;of ,aynt helie resiyn maLeralcdhat is 21 conparatively hard in
t he whol e, such as pol ypropyl ene, pol ycarbonate, polycycl ool efin,

pol yether sulfeng10f, the Like., @%ﬂ)&%&ttaes%@f‘gaggrst ian has a;flat

di sc-shaped base part 36 which is expanded w dely. The connect or

(connecting fephern) $p Ly Arfgnoed S84k & bRLLOMs2 that is the

deformable part, a protruding 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 the second wall part 32
that is the deformable part is deformed repeatediy, and
it 1s restored to the original shape, the opposite
surfaces of the second wall part 32 and the first wall
part 31 collide with each other, and operationnoise which
becomes dar is generated.
(G026}

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

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

35 is formed of synthetic resin material that 1is
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surface of the base part 36 is | ocated above the internal space S on the
body 21 side. Further, the connector (connecting nenber) 35 includes a
boss part 37 which is formed integrally with the base part 36 and thereon,
has an outer diameter that is |arge enough to provide strength, and
stands | ow; and an extension part 37a which extends fromthe boss part 34
in a conparatively slender configuration. Further, the extension part 37a
has at its |leading end an engagenent part 38 that is a bulge part or a

di anet er wexpanded :party fiof ped; hnthBeyshare ofuci $€ctboRalrLiyekae ,an
el lipse, or an oval. [0027 In the center of the bottom surface part 33, a

penet rat iQm hol @ ,0hn A & hrg%&%é@éfo%e@ﬁ orgsq eNadBl ¥uiifohbe pggative

pressure generatlng menbe and the connecting nember 35 are forned

separ at el o 13 f&f e JUE é'e§é ngsggq%% hhe ghm%hdflfgce»sﬁage ed nner

di aneter of the through 4 I'S de slightly smaller than t out er

di arret er 0. £hg ,hgss, @%hl% p0dc Lhe, bogs . pardy 87 [ gninsaliedchiam the

back sur ace o] ottom surface part e t hroug l'e 34

uher eby. {1% ERBRSSL P IREAST) 351 ol Lacheoba Lhe egal o BLesHyr e

generatlng me very read| alrtlght se I S mai nt ai ned.
I thi's Gaser Lhe, -coNDoES 109, TRIDSTs 15 £asy % del Aph a0 attach o ng
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 1in 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.
(0027]

In the center of the bottom 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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washi ng. Alternatively, the connector 35 can be fornmed integrally wth 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,

t hough the manufacturing cost increases correspondingly, the whole of the
negati ve pressure generating nenber 30 becones an integrated part, so that
handling of the negative pressure generating nenber 30 is facilitated.

[ 0028] The thus-constructed negative pressure generating nmenber 30 is

det achabltyhe aposham s0rfiage 3phak ,3at taghedt nheEhrougbughs rsaibst ant,ial |y
circular attachnent and detachnment part 53 to a peripheral edge part 47 of

the neakrdie ££poulate attachwent nRarhedbeal the iy eastt sumpa kadytdk which
has a slightly smaller dianeter than the attachnent and detachnment part

53. The fidgit ekl Pastsdkd sgextended, dowrwasdr ang beaty ixwandhy,, whereby
the attachnent and detachment part 53 ©o0f the negative pressure génerating

menber 3Q;H@Be A a23thibhd QuRl) end A, L gverd | ange: 938 whkeh k58
negative pressure generating side flange part that protrudes 'inward, and

an i nt er naly, 95 00Y6 PILMEEN 15 85 05031 Ve PLESHIE ke, g Ogie pay T that

is |ocated above t I nwar flange”53a and fornmed I nsi e Inward flange

S3a. As washing.

Alternatively, the connector 35 can be formed
integrally with the bottom surface part 33 and the
penetration hole 34, s0 as to be integrally connected
to them by double molding or 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.
[0cz8]

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 siightly 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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a whol e, the attachnent and detachnent part 53 has the predeterm ned
rubber elasticity. Alternatively, at the peripheral edge portion 47 of the
attachment part 41, an outward double flange is forned. Nanely, the

peri pheral 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
41, a second flange 45 which is a positioning neans that is |ocated bel ow
the first flange 44 and is larger in its outer diameter than the | ower end
of the atittathhewtr and,detrachmeat dpdrltarbde andat kb ifdlr sts fd angead4veand an
external groove 46 which is a body side groove part that caves in by the
di anet er pmrugtren dhetween itihe fdrés flange 44 and tthet seoosndr ibdarge 45.
[0029] The user grips the wall surface of the negative pressure

gener at i ighwenber a3@ econposedrofa 1 herbbrst 58 |wh paht iFl ande§he isecond
wal | part 32, and brings the outer surface of the inward flange 53a which

is locat edodstbe soppagrbevel gdartrothhe geipedasiedeanpnd At hkhenlawer end 24
of the attachnment and detachnment part 53 into contact wth an upward step

portion afldhgesegandnld angandd thati dd schde; pesidd aninggresns.. | A state
where the inward flange 53a is |ocked into the external groove 46, the
user, Whia &5 essi BE eSldtahd EMmtehe: | el edeRRHHMOAt WYt 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 1in 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 second 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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the finger on the side of her hand that does not grip the wall surface,
pulls the negative pressure generating nenber 30 with her hand griping the
wal | 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 detachnent
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 externalt grioove t4Gndaheeehy Hohen at bachinehd iand detachemnt part
53 is attached in a state where the airtight seal state is kept. Hereby,

t he negativenh pIeSSH & rgeBereat ingr teohes £30h el § eatdrat hed: eytr epeLyaasi | y.
Nanely, the second flange 45 is formed spaced apart fromthe first flange

44 whichid stisti ghtlit G eaher ndhans t herhhihckresse ofhkhe ivwardnwhl-ange 53a,
and it is formed as a rib protruding so as to prevent the inward fl ange

53a fromarappbng evefst hecyaxd et fab @ROVEx 46 ridk 1 hgrabkachiment « nizur t her
to the contrary, when the user detaches 25 the negative pressure

gener ati R dITOgh 13Q, Shes Bohds ¢ then fhgStnwalls preh 3L W hohegihand and

spreads it outwardly only. Hereby, sinCe the inward fl ange 53a di sengages

from the gxt efnglygrogye 48 andy et e fB8a st Gbange 44, 4ing

negative pressuré generating nenbe
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 lccked
positicn 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 tc 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 pressure generating member 30
is attached extremely easily. WNamely, 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 1t is formed as a rib protruding so as
to prevent the inward flange 53a from wrapping over the
external groove 46 in the attachment.

Further, to the contrary, when the user detaches
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30 can be detached extrenely easily. In the enbodi nent, the shape of the
second flange 46 resenbles the shape of the first flange 44. However, as
| ong as the portion protruding nore than the first flange 44 is partially
formed in the second flange 45, any shape nay be adopted. For exanple, 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.
[0030] The first wall part 31, the second wall part 32, and the bottom
surface pard Bdgeaf itthe pegatshme: pyessue i gentealddy Renbeha8Chales
integrally fornmed preferably of soft material that is conparatively rich

in elastitgid yfiidkt hgawhol garthatl i §itsynbbet ircai@sianhdavipng hwg ness of
about HS 30 to 70 by an A-type duroneter in JIS-K62S3(1SO 7619), for

exanpl e, Al@ashonely syehyas HdIEeon rdbhee, HrsOpPheRs Fabbennps SEBS _
(styrene-ethyl ene-butyl ene-styrene). Further, the thickness of the material

conposi Ng; LBnERg fd rstomal e RA e 3L aROGHRN & Sy prefgrably dvardminto 3.0
nm and the thickness of the material conposing the second wall part 32
portion i prefer ahhy 2Boutnl. Defm: 12 212 §8L rk093te rating member

30 can be detached extremely easily.

In the embodiment, the shape of the second flange
46 resenbles 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.

[0C30]

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 in elasticity
in the whole, that is, synthetic resin having harness
of about HS 30 o 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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When t he
t han 30,
negative
negative

necessary for the operation

that the

than 1.0

har dness of the negative pressure generating nenber 30 is smaller

deformation in the first wall part 31 is produced and the

pressure to be generated becones small. Wen the hardness of the

pressure generating nenber 30 is larger than 60, the force

tie st retkchydef opaRti gn guert oonubherprefastitifyl i p fiketo

of the | ater-described handl e 61 increases,
operation of the handle 61 in the negative pressure creation
beconmes hard. Wen the thickness of the second wall part 32 is smaller

SO

deformation tine becones large, and the negative pressure to be generated

beconmes sy} Imm, VOER tRe thiickpessst Ber %@lfe Infa ¢ AEGAN A &s DB

force necessary for the operation of the |ater-described handle 61
| nor eases,e $0nknak 1L, OPET abi 06 10l 4 he; Bapdir e fAphTy e, Redal bvgypressure

creatlon

creati on.
negative

the first

becones hard.” When the thickness of the flrst wal | part 31 is
smal | er than, 1. ZTQ]nm the wall part buckles in the negative pressure
Nanely, the unnecessary deformation 27 is produced, and the
@5@??yre cannot be created sufficiently. Wen the thickness of
part 31 is larger than 3.0 nm since its wall part does not

ntehe

deform so mich,. § hec ALY aGITeAL Le Thee bregst RuIp.Pody 2drcLhg.nevative

pressure

generatlng part rcul t

generating member 30 is smaller than 30, deformation in
the first wall part 31 is produced and the negative
pressure to be generated becomes small. When the
hardness of the negative pressure generating member 30
is larger than 60, the force necessary for the operation
of the later—-described handle 61 increases, s¢ that the
operation of the handle 61 in the negative pressure
creaticn 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 therecf i1s larger than 2.5 mm, the
force necessary for the operationcﬂfthelater—described
handle 61 increases, so that the operation of the handle
61 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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to attach to the breast punp body 2
at the upper portion of the body 2
position where the mlking part 22
handl e 61 thereto is arranged exten
| ocated in a position adjacent to

30, and in a position whichis hig
pressure generating nenber 30. Int

the arm 48 progytkeadr aeal tpievat A aveanged shord zommabt yo & sc pe avieded.

armrib 48a is forned al ong the gen

1. [0032] As shown in Figs. 2 and 3(a),
1, in an opposite position to the
extends, an arm 48 for attaching the
dedly. Aleading end of the arm48 is
t he negative pressure generating nenber
her than the upper end of the negative
his enbodi nent, at the | eading end of
An
eral

center of this arm 48, which

hei ght ensihei stieendgt{. of whbe anm 48isknasstOrpreyent rkhevanm Hrem bei ng

damaged in a fall of the breast pu

[0033] The handle 61 is, as a

np.

whol e, imgegial LY rieriednhoh 33 oSyt hedi g ckesivs thatl 1i $compasati velty hard

and lightweight, that is, the hand

le 61 is a nold part fornmed 28 of, for

exanpl e, of ypropYl g0en RY Yoy banal enmepP@l Y&y &lHolefd N5+ pohyet Bersul f one,

or the like. As shown in Figs. 1 an

whi ch hag; aty h ESnURRAT; £80p -
hori zontally 1 n the shape o? a fork

to attach to the breast
[0032]
As shown in Figs. 2

of the body 21, in an opp

d 4, the handle 61 is a long nenber

an angaggdnpard 625 bHhat 1S & Pertien wut

pump body 21.

and 3{(a), at the upper portion

osite 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,

pogsition which

negative pressure

embodiment, at the

is higher than the upper
generating member

leading

and 1in a
end of the

30. In this

end of the arm 48, a

cylindrical pivot 49 arranged horizontally is provided.

An arm rib 48a is formed a

arm 48, which heightens

long the general center of this

the strength of the arm 48 so

as to prevent the arm from being damaged in a fall of

the breast pump.
[0033]

The handlie 61 1is,
resin

a synthetic

lightweight, that is, the

as a whole,

that

integrally formed of

is comparatively hard and

handle 61 is a mold part formed

28



and the engaged part 62 can be readily engaged/ di sengaged w th/fromthe
engagenent part 38 of the connector (connecting nmenber) 35 as shown in
Fig. 2. The other end 63 of the handle 61 is |ocated on the downsi de and
projects slightly outward, and the handl e 61 has a | ever-shaped external
appearance as a whole. [0034] The handle 61 is attached and detached in
relation to the body 21. In the fixed state shown in Fig. 2, the handle
61 is attached pivotally around the pivot 49 |ocated at the |eading end of

the arm 4& by arbeariBgamaré, 64 ﬁm\yﬂe@pw@meqne enell ot ateo handl,e 61. On
the outside of the other end of the handle 61, a slip preventing part 63a

i's provided by, dowl)e aphdi Rg1 v Jhg2penat sneperat eshthe jhandl e 61 with
her hand on this slip preventing part 63a, whereby the handle 61 is

reci procated s@AsHS£0ME £hase/ sepalate, tohtramie. dotikesliohy the
direction of an arrow A shown”in Fig. 2. The slip preventing part 63a does

not needdnber f gRIRch 101 angiher, fmatsoial chiom die. FRLeIAI oot ct e handl e

61, 29 but processing for increasin riction force may be applied by

oy o I AR G AL R SR GO ESERRYS0 £ Ho, o1 (e
and the 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 relatiocn
to the body 21. 1In the fixed state shown in Fig. 2, the
handle 61 is attached pivotally arcund 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 outside 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
siip preventing part 63a, whereby the handle 61 1is
reciprocated so as to come close/separate to/from the
bottle 11 in the direction of an arrow A shown in Fig.
2. The slippreventing part 63a deoes not need to be formed

of another material from the material of the handle 61,
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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
deformable part of the negative pressure generating nenber 30 is deforned
upward fromthe downward state in Fig. 2. Therefore, the volune of the

i nternal pspace r3d05eey bed veam dhea Bohtonr sucface, pantr &3 anrd; the
attachment part 41 increases. Correspondingly to air sucked into this

I nternal ;§Racee §, piN@ @FidnbherMd b 0GR bV a&le PALHa2®: iSrSuBked. If
the user's breast is brought into contact with the dianeter-expanded

| eadi ng %@P&sﬁ@%dfﬂ%@&&@@ﬁto%zthwé' Re@ dihe d nsdden of s the dw d kir-eg part
vent path 23 becones the airtight seal space, the negative pressure is

created if} t% m,| king part vent path 23. By this negative pressure, the
expresseg k enters the small val ve chanber 26 fromthe downward 30

portion % the mlking part vent path. The mlk is stored in the snal
val ve chanber %o sone degree. At this tinme, since the both side walls 26b

and 26c are o ¢ i 0y they, deforms Ltd i 8 einectianasuchyt hat

they cone cl ose e genera I'on of t
arcund the pivot 49, the engaged part 62 that is 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 operation
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 S5 formed
between the 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. If the user’s breast is brought into
contact with the diameter-expanded leading end ¢f 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 valve chamber 2¢ from the downward
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negative pressure, and the slit 26d is surely closed in the airtight seal
state, so that the mlk never |eaks fromthe small val ve chanber 26.

[ 0036] Wien the user operates the handle 61 and the handle 61 is input in
the state closest to the bottle 11, the upper end 62 noves to the suprenum
position C, so that the inner end of the handle 61 cones into contact with
the outer edge of the opposite positioning part 45, and the handle 61 is
put in a state where it noves no nore. In this state, the second wall part

32 that pedieondebar sable partl stays pgar@ wéatepwhere ithd snlikted up to
the mddle, and is about to return to its original configuration, that is,

in the dewwwesd idi heE QR 1ShQWN vd R B e 2.t OB ditd @RSE-O& .t heLpERSSUr € oOn
the handle 61 by the wuser in this state, the force by which the second

wal | parti 32 i§;abeut: HO kELUr @lto%wsél%l gigial 2,84 ap gcmaves £ & hrewpper end
62 in the direction of an arrow Bl, so that the handle 61 npbves in the

di recti on auay e‘r%g t&@go%t %'1% 131 nafdyi becsacand wal I partegathat is

t he def ormable t he ne atlv pressure generatlng menber 3071 s

restored g dts 0 gipal state shown i Floe 2 JIhenefore, e yalume of

the internal space S fornmed between the bottom & ce part 33 ang t he
attaCh”e%egatlve 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 copposite 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 1is 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 BL1, so that

the handle 61 moves in the direction away from the bottle
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part 41 is reduced, and the |leading end sides of the both side walls 26b
and 26¢c open with the change in pressure when the negative pressure is
rel eased, and due to gravity of the mlk stored in the small val ve
chanber, so that the slit 26d opens and the mlk falls into the bottle
11. By repeating the above cycle, the negative pressure is applied so as
to pulsate with the operation of the handle 61 and on the basis of the
operation of the negative pressure nenber 30, and mlking is perforned.

[0037] Accorghagrhe the-brgaghinumk 20 8D thed ifstinenbedid®isib1as
under st ood from the above description, the negative pressure generating

member 3Q fUNCE FORIRG n @§a2N WdTROF£ABL RATY e hB B i AOnkRGldidesct he
attachnment and detachnment part 53 which is attached detachably to the

attachmenl, pagt-41 ef, t*lec@e@ﬂ RUIM badys2, &hewdirst wall papt 31

havi ng such a rlgldlty as to eep Its external shape, and thé second wal |

part 32 yilrdsothe deLomblepard - A0d salde phabhelfs parlss Aseninieoral ly

32 fornmed of nmateri’al s having elasticit erefore, en this negative
pressure i r..30 a frgm.t a 21,
t he 5g§nﬁ%%ésggﬁaq§gp%Ofééﬁgéfggg gﬁg?négthén§'$%§d§ g%@%g??% that

IS, dlap?;%gyltherelncgoggdqogn%X£%% gggélng end sides of the both

side walls 26k and 26¢ 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, sc 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
handle 61 and on the basis of the operationocf the negative
pressure member 30, and milking is performed.

[0037]

According to the breast 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 to
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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body 21 side unlike the conventional breast punp. [0038] Therefore, the
residua of the mlk 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 nmenber 30 is fornmed of the
soft material having the elasticity in the whole, when it is detached from
the breast punp body 21 to be washed, the operator touches the portion
near the attachnent and detachment part 53 with her finger and deforns

slightly fddsmpertdomeutward,s gy ehy tdiesspegatiye pressure generating
menber 30 can be readily detached. The detached negative pressure

generating nerbesr30,¢an Q@mﬁ?ﬂgﬁi¥ Maghed o ﬁ%és%ﬁ@m§%ﬁﬂ?&§a@%@&?se the
negative pressure generating menber 30 is formed of the soft material in

the whol &,.49839¢ Kig d&ééhéds%%ﬁ?ﬁwﬂl@'ﬁyeB%ﬁ:S@ﬁﬁﬁ;‘) V@o&ye%’ﬁh@ﬁé‘g a
main part of a breast punp according to a second ' enbodi ment of t

i nvention,, p0dyFLgc & &1?0@? n%e%%'ékéﬁ uée?l%“t%eevde%rfn@go%‘:ha

negative pressure gener ting e its reast punp is seen fromthe

oot SR EF D, £Rad DL P SBHIR ARV LT it TOMRILOT (e s RUB B A 1Y

sane nat as t e ‘mat erla reas purrp I rst

enbodlne%bdgnglu%fhgﬁgg ike the conventicnal 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 1s a schematically
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exhibiting the substantially sanme function as the function of the breast
punp body in the first enbodinent. At the | ower portion of the breast punp
body 71, an attachnment and detachnment part 25-1 for a not-shown bottle is
formed, and a (di aneter-expanded) mlking part 22 extends slantingly.
These parts are the nearly simlar construction to the construction of the
parts in the first enbodi nent. Further, in a boundary portion between a
bottom surface of a vent path 23 of the breast punp body and the internal

space of gdiespktachrent -andindghachmenieatt v¥ple syt d ranetratingn hol es
76, 76 are formed; a valve body 75 ascends and descends in a direction of

an arrowpfemhth férfeai%@nb%@(iétaﬁéﬁ% ofs Begatipve,Rreasuns, dyoa . negative
pressure generating nmenber 30-1, thereby to open and cl ose; and these

penetration holgs 6y, 76, andpthe yal ¥eOdody §ONSh i Ered SFRLL val ve
chanber. [0040] The negative pressure generating nenber 30-1 exhibits the

substantiliy. 5% JUNctd e 4% be s LUNsLi 0 3¢a L ihe RegahLve BLessure
t he 1 rst t

generating nmenber 30 | enbodi ment. Nanely, the negative

o SF ST ARET 1449 TRIDER0c L gLl SO FROL L6To TReMp A o
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 construction 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 c¢f the attachment and
detachment part 25-1, small penetration holes 76, 76 are
formed; a valve 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 holes 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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enbodi ment is a "bellows" type. Specifically, a valley-like 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 enbodi nent, the deformable part 32-1 is
not wall-shaped but is a cornice-shaped bell ows 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,

correspordsth@ hBeafdirsd pwadd s pactySdeiri thiheg hiddd e renbadi ARBL £ 1 2Rd has a
function of not deform ng but keeping its external shape when a handl e
61-1 is epesdtiefllent 0041] As shown in Fig. 6, in a back portion of the
shape keeping part 31-1 of the negative pressure generating nenber 30-1,

a first attachgepfe NPl & {3 Y Gh 1QRENS o dowpwar dpies: P ONEdedmplt & of ront
portion of the shape keeping part 31-1 of the"negative pressure generating

menber 3Q'r11’t1§esiagg_)%Q @ﬁ@&@%@%ﬂ“?&ﬁg%é%iu‘ﬂ“ LPENGows UArALd 3¢

provided. Into th irst attachnen , an attachment projection 72
ored SRV LOR A ED La ceRtleg  amLle douwldey seie
insertio%mbodiment is a “bellows” type.

Specifically, a wvalley-like section, between
mountain-shaped regions that are slightly high and
arranged in 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
embodiment, 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 portion of the shape
keeping part 31-1 of the negative pressure generating
member 30-1, a first attachment hole 73 which opens
downward is provided. 1In 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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of the attachnment projection 72 and engagenent between
detachnent part 53-1 and an attachnment part 41-1. Into the second
attachnment hole 74, an upper end part 62-1 of a handle 61-1 as an

operation unit is inserted and attached fromthe upside. Nanely,

keeping parts 31-1 are arranged

t hat

projection 72 side,

is arigid nenber that does not deformand on the attachnent

an attachnent and

t he shape

on the side of the handle upper end 62-1

and they do not deformunnecessarily by the operation

of the handler811L ¢f-dheqgenerated negative pressure. [0042] The handle

61-1 is noved pivotally around a pivot

49 by the pivot 49. When a | ower

end 63-1 side ghde hanghe f1-Ji i gonaneiat pdiganual | ¥y, by (ai, OpgEAkor so as
to reciprocate 1in the direction of an arrow D, the deformable part 32-1

of the n i r at i T s shown
?)%%jcé.lg‘égoﬁllsa% ;9; £k éh@%ﬁgﬁg})ﬁ{ @Qedﬁégy@l and et urps A

by an ar

en the e |l ower end 63-1 npves so

as

to
S onch 4 AN RO, S LR ISl B STt apiipe b

t he upper "end
upper en
stretched,

Irection of an arro

%é%%érngggﬁ f§1éﬁgégi5g8%i?%é:%0é96796é9rgﬁm§3ﬂ%gérggb%.is

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 62-1 of a handle 61-1 as an operationunit 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 operation of the handie 61~1 or the generated

negative pressure.

(0042}

The handle 61-1 is moved pivotally arcund a pivet

49 by the pivot 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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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 rel ease of
the pressure on the handle 61-1 in the above-described state by the user,
the force by which the defornable part 32-1 is about to return to the
state in Fig. 5 noves the upper end 62-1 of the handle 61-1 in the

direction of a@a%épyvb%ean@hteh%a@&gﬁéiyswe&e_%% &315 feleased okereby,

mlking is performed by the mlking part 22 simlarly to the case in the

first emadliaoq Ao (b Lhg, . We vaLvesbady 75 maes dowmuepdul th

rel ease egative pressure, and the expressed m noves  t ugh the

penet rat i on. ol es, 16, 76 1, 1G9t ey {00431 < Thus , £he; brast, purp 70

in the second enb ne since € negative pressure generating nmenber
30-1 that, 37.is t.he deformabl e nenber i.s, particul y raed. o
the(%ﬁr%%?éPpaP?iﬁntﬁérﬁHbF?J ?§“%P§H%%%§%ﬁgtggmés%?%gﬁh can be

conparatfﬁély SO
al'so usedlnclc?laen(l:iyu're[cotofélx Cf,l %’he7diesfoarr§acg?[ga£>ia%%l g%—ieféisotnglet\c/:. ee\/& ,ShOWi ng
and internal space 8 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, sc that the negative
pressure is defined in the area inside the milking path
23.

On release of 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 direction of an arrow Cl, 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 valve 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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a breast punp in a third enbodi rent of the invention. In Fig. 7,
conponents common to those in Figs. 2 and 3 (in the first enbodi nent) are
denoted by the same reference nunerals and their overl appi ng description
is omtted. The third enbodinment 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 diameter-expanded greatly is

used. [OQL‘ES]tth&E@%rrm@bﬂenﬁéWdiQd?QEQrica}lQEﬁ&Cif'&MdaS@ cfwn i's

attached to an attachnent and detachnent part 25, and the bottle 11-1 is

attached A ough e, adapher A% dpsbhe b 4A%L PUIBEbOdY, JBIB! ya 5] noe. L he

upper en ni ng of ottle - arger t t he upper end openi ng

of the bQﬂ&'ﬁas?ﬂ-iJhéhﬁaEir§§ gfpgdh@&ﬂﬁ,cggggﬁﬁgptor 81 nakes use of the

bottle 11-1 posSsi'ble.” Thérefore, into the a nt and detachnent part
38 25 of & PP 21, a small-dianmeter upper part 82 of the adaptor 81l is
inserted,” and an external thread part of the upper part 82 and an internal

thread part 254,97 the; ;AL achient and £efaghmmnt o Rant A'S, e0gaggh g th

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 is
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 cpening 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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Further, to the upper end portion of the bottle 11-1, a dianeter-expanded
| oner part 83 of the adaptor 81 is attached. Nanely, with an internal
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
attachnment and detachnent part 25 on the body side has the sanme dianeter
as the dianeter in the first enbodinent. Therefore, not only the bottle 11
in the first enbodiment can be attached to the attachment and detachnent

part 25 b 2 s9® bBe,batt] eslindihavd ngnkhe r gieater papaniay santhe
attached by using the adaptor 81 thereto. [0046 Further in a breast

pump 20- L4, S9R! bzvadéfelnggér&%%r 261d provihded. @f 1t ha%rléa/@rpsm Qfr the
body 21, simlarly to that in the first enbodiment, is forned, in the

shape of 3, diold oui-caRy 19gneLAld %m%&inglla%'feamg&at5§ug& agesi | con

rubber, elastoner, or natural rubber. However, a base end part of both

si de wal Lg @p@hﬁ%natndatagc S0 1 beglaverend sifle L QrRLhey di dianster than

an att achinent part of e small val ve © anber ody Ther ef or e,
in the bath side walls 26b and 26c on the |ower end S|de, t hese | ower ends
come into contact wth each other nore sharply, whereby the rate of change

Further, to the upper end portion of the bottlie 11-1,
a diameter-expanded lower part 83 of the adaptor 81 is
attached. WNamely, with an internal 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 bettle 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, a small valve
chamber 26-~1 provided at the lower end of the body 21,
gsimilarly 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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of the pressure when the negative pressure is created increases. Further,
a flange-shaped finger catcher 26e which 1is provided at the periphery of
the base end part of the small valve chanber 26-1 is nade larger a little
than that in the first enbodi nent, whereby the attachnent and detachnent
of the small valve chanber 26-1 to the body 21 in the cleaning tine is
facilitated. [0047] Further, a convex part 28a-1 in a cushion part 28 is
formed like a projected rimalong the inner dianeter of a

di amet er wgxpangied fdHd NG paf te 2 éb&@uggo%aﬁh%r whole hd el @ﬁaace
thereby to function as a seal part. Nanely, the convex part 28a-1 formnmed of

the soft il ef b%‘hn!esn@rﬁé@ﬁe%f ntﬁeb%'ﬂ%‘ ng 99§'vté o Qfibkehe 26-1

to
di anet er - expanded m | ki ng part 22 where an angle of the dianeter-expanded

m | King pard 1223¢hanggs., And-Lh d&ag%s;;heéawwamgkz BY RAKL /22 Si de of

t he convex part 28a- 1 becomes’ a cavity herefore, when t user brings

her Dreasty kito ga actoaidiuthe: diamet st axaanded. o 40 i kiqg pact 22 the

convex par 5a-1 ‘and reas y and fit to each ot her
closely, , t IS ssi_bl e pr t t &.cLe

pressure an %ggx%#éggegg% S%r%PPYéa§¥%§€%?om %\fgggaﬁgggégxgﬁanded

m Iking p%wthe pressure when the negative pressure 1s created

increases.

Further, a fiange-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 cushion 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 2Z28a-1l formed of the scft
material i1s arranged in a bending positicn of the
diameter-expanded milking part 22 where an angle of the
diameter-expanded milking part 22 changes, and the
diameter-expandedmilking 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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In the breast punp 20-2 in this enbodinent, a reinforcenent rib 63b
extending in the longitudinal direction is added on the inside of its
handl e 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 sane construction
as the construction in the first enbodi nent as showmn in Fig. 7, or the
construction such as a nodified exanple shown in Fig. 8. Regarding a

connect ok, ;35 i, 5t g ,Same, conpanent svas ﬁyp@ezeIAhheaﬁar%ee@p@ag%nt are
denoted by the connDn reference nuneral’s,” the overlapping description is

om tted, qand {he QEEE%J eP9'QE% L& @%’H&Eﬁ3§€5b?e@lé¥% £0048] An

ext ensi on part xtendi ng from a boss part the conhector 35-1 has

engageTent, par 3 e Pyl bEQS'Eéogf&%ﬁﬁ4f | tydl pal gdigaeti gg 10 th';

case, t hred engagement parts conprl irst engagene part 38-1

second eYBROETETE RYF s 2, 31T, ORI, P S8 gl o
part 37. Wil £a¢h SNAA9EIENG, PR L, (2D 8N0ag5d part 62

In the breast punmp 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 handie.

Further, in this embodiment, 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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| ocated at a | eading end of the handle 61, which is shown in detail in
Fig. 4, is engaged in an alternative way. Hereby, correspondingly to the
hei ght 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 LI, 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 sel ect

approprl%tlers@ter brEggapdirigskhe magnk bude @Bg‘é@%rﬁ‘@ﬁ@%é@t%@szﬁure to
be generated. [0049 The inventionis not limtéd to each of th

above: meqtjpnedy e IOULIEN on FAr p2xaTRle.s gf}%%ﬂ@d%rﬁi%y@é& 61 is

the handle manual “operation in the enb ments, it may be an

el ect 11 oak ¥ powared, d b eq it i oh oy ey gounes erk dp the wongect or

(connectlng menb urt her houg e attachnment part 41 1s forned
in the hgrh%pnﬁgl direction so as to face upwar d, |t nay 42 be arranged so
as to sl ant along the vent path 23. In this case, is preferable t hat

(e vem path ¢7.6n 1., neheag, peSsuLe. ereridng erber 30 spde |1

formed in the po to all ow

the mlk to flow ar affgédlng 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 1is 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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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

conmbi nation with another conponent that is not shown, or the respective
conponents in the enbodi nents may be wused in conbination. BRIEF

DESCRI PTI ON OF THE DRAWNGS [0050] [Fig. 1] Fig. 1 illustrates a
schematical ly perspecti ve vVview of a breast punp in a first enbodi nent of

the inventiphrahbe®t 2] £E0to2sillddstsabay aschespti galdy sectional view
of the breast punp in Fig. 1. [Fig. 3] (a) illustrates a partially enlarged

view of i Zasandi(b)si bw%ter@é@ﬁeatﬁg%t keRaly M €w 4 ekeprabangnea |ine
GGof (a). [Fig. 4] Fig. 4 illustrates a schematically expl oded

per spect in\&; ¥4 eWe0f Eé‘?s@f@a%ter%’f@thﬂg’:'rﬂem%e r433d Fi 94edli Fiformed
illustrates a SChEITB.tI cally sectional “view of a breast punp in a second

enbodi ment, qhé@t\?\/@s?'@\i%@{[ QL [ 5L G- s8heFloG 6,d 1AUsLEq tr:rxﬁén@ g&?%”@tﬂ cal ly
per spective 0 negat1ve pressure generating ne .
to allow the milk to flow and fall.

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

or the respective components in the embodiments may be

used in combination.

BRIEF DESCRIPTICN OF THE DRAWINGS

[0050]

[Fig. 1] Fig. 1 illustrates a schematically perspective
view of a breast punp 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 partiaily enlarged view of
Fig. 2, and (b) iillustrates 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. 7] Fig. 7 illustrates a schematically sectional view of a breast
punp in a third enbodinent of the invention. [Fig. 8 Fig. 8 illustrates a
schematically front view showing a nodified exanple of a connector of a
negative pressure generating nmenber in a breast punp. [Description of

Ref erence Nunerals and Signs] [0051] 11... Housing container, 20... Breast
punp, 21... (Breast punp) Body, 22... MIlking part, 30... Negative
pressure generating nmenber, 31... (First) Wall part, 32. Def or mabl e
part ( Secndywalkl) %) 53311u§@£5@@§ﬂgf§8ﬁed¥ﬂ£ca§§ sé@@ﬂ@%&¥
(Cbnnectlng nenber) Qperation wunit (Handle) 44 ai s . A breast

punmp CONMRY{ Si, NG & h%‘iséeﬁgtc N N8R FOr s3I D9 e @Y £38R4 YB%k n@n
attachnenf.and det%chnent pa?t for detachably aFfﬁchlng a breas? punp body
to the hqysifge;eontainer; and an operation unit which is attached to the

breast punp body and defornms a negative pressure generating nenber

attached oy g hegbreagt BUTRbady.., ehar acLeried, | 0obhat b bhe, breass. pump

body conpri's met er - expan ded i Tkin
di amet er V%. ng%d at q}V\@'(EgtltV% ! e]_ag‘ls Qgreendg(\a’“ntegav‘}:hjlr?é] I%em eerr Slnb%g%s.t cones

into contac
[Fig. 7] Fig. 7 illustrates & 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 punp.

[Description of Reference Numerals and Signs]

[C051)

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)
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a small val ve chanber which is arranged so as to face the housing

contai ner and communi cated with the dianeter-expanded mlking part and a
m | king vent part, storing a predeterm ned amount of expressed m |k
tenporary and has a valve body which is opened by weight of the
predeterm ned anmount of expressed mlk; and an attachnent part which
comuni cates 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 pressgfg;generating nenber conprises: a
connector to which the operation unit Is connected; an attachnment and

det achment part awhighei §,, ?[%ﬁ@iﬁ({;‘: g ﬁ&?ég)fn f-of RO (%eroé%klggrs

formed of conparatively so terral having e ast|C|t; and _
S provi deqTl ACSoral 1y T or The TartaiRemn: it GRS paT Y Bormed
Substant | o Fy LAY Hape oL & { B e Shndbtie Rephery WAL ST My di ty
turn dovnCah CORREF DRG°0r RIS ST Bart s Habrdl 3 S HOMRbR I SRS { or e
integrall¥uﬂ£tgoggeaﬁglhegggﬁs Esn%g%Eﬁ%% Ege%ghggn%%%egg%qn%h%@mber
attached to the breast pump body, characterized in that:
the breast pump body comprises:

a diameter-expanded milking part which 1is
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 a milking vent part, storing
a predetermined amount of expressed milk temporary and has a
valve body which is opened by weight of the predetermined amount
of expressed milk; and

an attachment part which communicates with the
small valve chamber and attaches 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
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wal | part, and deforns upon reception of power fromthe connector thereby
to create the negative pressure, further, the attachnent part for attaching
the attachnment and detachnent part of the negative pressure generating
menber is fornmed substantially in a shape of a flat circle centering the
opening of a vent path conmmunicated with the small valve chanber, is so
constructed to fit the attachnent and detachnment part which is a periphery
part of the negative pressure generating nenber on a periphery in a shape

of the ciinchkehape Jhe boeashe PUFRrAEE A PIrhOq U BLEhda rGhaAELaIdZed in
that: the attachnment part of the breast punprbody IS p%%ﬁ?ded gg&%%?the

upper porMam&nﬂéﬂth&H@@Sél§§€PcP@9yad@“ﬁé%éﬂﬁgﬂlf“éé@&@%eghﬂ%. cends
e

toward a path leading to the snmall Vval ve chanber 1I's provi inside the

at t achnenttpaichmedit Hae thigash LW AGCHHNG AL claim 1 or 2,
characterized in that: the attachnent part of the breast punp body is

provided at the uppeg @Qiiiﬁ’@rpfm?'ieﬂfs’%bf§ﬂ%%mpi%@d g]q}cej%/eqart%igldﬁtgoarc& e?t

part is formed substantially int ape acirc Si | ange

port1 0 PRk ORI TR L LDeUBReE 200 L e sligR e,
side flangetBehhbAR: afheyAtiaghent and adSE%EBHE% gl%%tégtggiﬁdin a
shape of a circle, and the periphery has such rigidity that an
external shape can be kept; and
a deformable part is formed to turn down an upper
end of the wall part inwardly and downwardly, is formed
integrally with the wall part, is smaller in thickness than the
wall part, and deforms upon reception of power from the
connector thereby to create the negative pressure,
further, the attachment part for attaching the
attachment and detachment part of the negative pressure
generating member is formed substantially in a shape of a flat
circle centering the opening of a vent path communicated with
the small valve chamber, is so constructed to fit the attachment

and detachment part which is a periphery part of the negative

pressure generating member on a periphery in a shape of the

circle.
z. The breast pump according to claim 1, characterized in
that:

the attachment part of the breast pump body is provided
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substantially in the shape of a circle, which is sonewhat |arger than the
attachnent part, a negative pressure generating side flange portion
protruding inward is formed at the | ower end of the attachnment and
detachnment part, a negative pressure generating side groove portion is
formed on the upside of the negative pressure generating side flange
portion, and the attachnment part and the attachnment and detachnent part
are detachably attached to each other; and a positioning part for

regul ati ngtttiee dpwewassh fMerRM he %fre%@%dp;ﬁrﬁﬁ%%@%@ta%% 99&%@%&"’1” s

provided on a | ower side of the body si gr ooveé portion. : e breast

pUNpP accor@ingds Hcamys Aoud @i @Bpétholéadir%ﬂacroa(ﬁh%r%lﬁggligvna%lhp@tdha e wal |

part of the negative pressure generating nmenber, avin erigidty is

provi ded 18 8-6ykiBdriagiby WRS! ARdugnoataka, cLhe upper end portion of the
cylindrical wall part is turned down i1nwardly as the deformable part, a

portion beyond the turned-down point is fornmed thin as an inner wall
portion, and a protruding part is provided for at |east one of opposite

surfaces gf thepgef %EQ! r | 1. part so.as to li het ween t he
def or mabl e "part anéﬂ{ e mgﬁﬁgbéFgggg$H$h%?5P€§§} p%ﬁﬁﬁa %@F&éﬁfﬁ%?a y of
claims 1 tQ 4y.¢Characterized in that: the connector of the negative
pressure generating menber is fornmed of hard material separately fromthe

def or mabl e partthe attachment part of the breast pump body is provided

at the upper portion of the breast pump body, the attachment
part is formed substantially in the shape of a circle, a body
side flange portion protruding outward is formed at the upper
end of the attachment part, and a body side groove 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
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
detachably attached to each other; and

a positioning part for regqulating the downward movement
of the attachment and detachment part is provided on a lower

side of the body side grocve portion.
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and includes a boss part which is extended slenderly and has at its

| eadi ng end an engagenent part with which the operation wunit is engaged,
and a base part fornmed by greatly dianeter-expanding a base end of the
boss part; the negative pressure generating nenber has a bottom surface
part provided by extending the | ower end of the deformable part integrally
so as to cover the cylindrical |ower portion; and the connector is so
constructed that the boss part is inserted fromthe dowside into a

thr ough- hpl & f ofyEd, o, Lhe, A8 cROtera Ol the boLt o suiLage Rard, thereby to

be attached, an oute meter o he boss part inif{s a frent

position i it than the inner dianeter of the through-hole.
6. The br%%%%géﬁﬁ%E%%%o%%i%%g%b any of clainms 1 to 4, characterized in

that: the conn 0 he n LV ressure generatin nber js_forned
of hard materi :ﬁ%esgﬁggaéaeﬁetyoﬁgggrﬁ tn%«Q éfvc?r%%gsemf)%r en fn%q%gﬁﬂégg’a boss
part whi i s extended.sl.enderly and.has, at its |eadi end an_engagenent
Part it o e G PaENoRe RrA T et dosi TanE a0 dee U RaF PO iRad by
greatly dianeter-expandin base end of the bgss part; the negative
pressure %%%%?aﬂ?ﬁblﬁ%ﬁﬂ%ﬁgﬁg§9£ & 86 £y énﬁﬁﬁFaérH9#§e8a v &%t endi ng
the I ower_end of the. deformble aré intqually so as to cover the
Cylindri(ﬁﬂrq%) vwb&pypgﬁ}yaﬁa 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 ciaims 1 to 4,
characterized in that:

the connector of the negative pressure generating member
is formed of hard material separately fronxthe 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 1is 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 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
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t he connector, in a formin which the boss part is inserted fromthe
downside into a penetration hole forned 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 defornmable part is formed of
resin that is softer than the resin of the connector. 49 7. The breast
punp according to any of clainms 1 to 6, characterized in that: the
negati ve pressure generating nenber is about HS 30 to 70 in hardness by an
A-type d I 3..(] t i

t hi cknesgé%?@érﬁ ot r%lhl‘é §gtrlét@g avllS né%%g&aggt fitt q{)@% ;Cr?dbgl%éga%hgdm%%‘&
in thickngss of Lhg; %stormp't§%0 tQ&Cfnq%ct ot cLsphanmegd of hard
mat eri al separatel flom ™~ St or abP 2 paﬁ% re |nPor% n

provi ded Ong& %tQUte&l%%le%ﬁ%MQEhehﬂ%ug?hka% %%rnggt@%thghﬁé

2.5 mMm

6. The breast pump according to any of claims 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
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 deformable part is formed of resin that is sofifer than the

resin of the connector.
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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 fto 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.
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