 e3el DDE, G f G* H6HTI hq1DESCRI PTI ON MANUAL BREAST PUMP FI ELD OF THE | NVENTI ON
+This invention reldtes to an inprovenent of a manual breast punp, for
exanpl e. BACKGROUND OF THE | NVENTI ON As a manual breast punp, there is one
that was proposed by the applicant of the present patent application and
illustrated in FIG 13 of the acconpanying draw ngs (Jpn. Pat. Appln.
Lai d- Open Publication Hei. 1-1903B4RIPTR@Npanual breast punp 1 conprises a
mai n body 5 thereof that is provided with a suction portion 2 and can be
detachably fitted to a bott| 8A8YAR RRFSTHIEYME3  which may typically be a
rubber pipe, extends fromthe breast punp nmain body 5. A negative pressure
generating neans 4, which is a hollow rubber nenber, is fitted to the

opposi t f i 3. The user holds the bottle 6 with one of
FAE 05, 08 el e

his or and e horn-shaped suction portion 2 to a breast at

the opening tHgfeafvAsik Srdinfled £B fedL ¥ 9LAsh Lhe, negath ug Argssure

generating neans 4 with the other hand to generate negative pressure, which
is appl bedp} ordhessighilcon portion 2 by way of the vent pipe 3 and the
breast punp main body 5, nother' s mlk is sucked and falls into the bottle
2. By the way, such a manual breast punp 1 is difficult to use because it
needs to be operated by two hands . Additionally, although the bottle 2 and
t he venBAPKEROWRNIT aOFbeHK enDsENt foviom t he breast 1 punp mai n body 5, the
user can dismantle neither the breast punp main body 5 that has a nunber of
branch passagés mornhe negati wempy, eskbere igeperathag wasapscdos&Sb byt 1S
~difficult for the user to routinely clean the inside of the breast punp
mai n bo#le BEPIHiantwgeItl the Heremenialpatcesseppligrtioreeds iblbettadied in a
hygi enically clean condition because it deals with nother's mlk to be

i ngest eélnﬁfé-ﬂ%ﬁﬁs‘}hq BECPBRAREIN GRBEREME TRl MBdncPiger baidmpen n vi ew
of the aboxe identified.circunstances, it is therefore the object of the

pr esent "PRVEFR TG 6 1pr vitde38%hanual breast punp that can be easily

di smantl ed for, cl eani and ot her _pur poses, cl eane i t ase and handled in

a hygienicall@h%ﬂggﬁag %%QﬁﬁymbﬂSEf%EBﬁ@SC?H@%EqVﬁktaﬁi °R §§F§ing to

Claim1,of r f invention, the ahove, object is achieved. rovi di ng
9 lt FELFEPL 4 Ve L poartblon gta c%”%:—lnn%? ncieéc&gﬁ%ahz% ,ﬂjgtq%ecp

a manuall reast punp conpri sing. rea

subst ant | iccal [ rtl t I: t t a
detacha%?gl%%%%ggﬁgnégggﬁkﬂgﬁxggfQ%ﬁgﬁﬁ@afﬁ?%égg?gy5%%%f$#%%?&xggﬂnunicate
with thexbatdd errando: LSMarmidhg 9p0nSBaRG oxt andkegylpe apfisaetd on and
detachably held by shaft on thé breast punp main body at a m ddl e part

t her eof gbjle FRANSy @ladsl 9f aliv® 280: sRREK M ShabtbaRans £hetag del d
rotatably in opposite directions around the shaft and the | ever constructed

to suckthtl éppsoimd RedswEt the pent iwimhe@muni cating with a predeterm ned
internal space that contains a piston by generating negative pressure in
the internal Yhaosauboldsdi@ngetolic & spekidricedtimieomnahe:s hacdst dat
contains a piston by neans of a relative reciprocating notion of the piston
t hat i sfehudes] @rn-shaped suction portion 2 to a breast at the opening

thereof. As the user repeatedly grasp the negative pressure

generatingmeans 4 with the other hand to generate negative pressure,

which is applied to the suction portion 2 by way of the vent pipe

3 and the breast pump main body 5, mother’ s milk is sucked and falls

into the bottle 2,

By the way, such a manual breast pump 1 is difficult to use

because it needs tobe operatedby twohands. Additionally, although

the bottle 2 and the vent pipe 3 can be removed from the breast




by a nmovenent of an end of the lever as a result of a rotary notion thereof
rand make the sucked nother's mlk drop into the bottle and a negative
pressure generating nmeans conprising a vent passage conmunicating with the
suction portion, a fixed piston arranged at an end of the vent passage, a
sl eeve arranged integrally at an end of the lever, into which the fixed

pi st on BMTPheabp awsty funphersisebody dEsnarsere eg¢isbensthe hoeastinpeape Wt h
the vent passage, the inserted fixed piston being adapted to slide in the

i nsi de BRIPRRCLY selBaiviels ehauresecf gfﬁ@%t@:ﬁ%&@e@eﬂ@? dthe negative
pressure by rotation of the IeveJ in the space defined by the inner surface
of the EFS%%I‘%%%@%@%&@E BFERe f iSadlpi 5t oh-TTACHSF AT PG 6 €58FNnF2 of the
i nventi t he. br east .mai.n _body can be attached to an etached froma
bot £ 1 By aEL oF o D 4R oS e s S S o T st pup | <
configured togeaerale Degal Lufu bl SIS BY,OPPIALILA0.ENS, liaver 5 Nor e
specifically, negative pressure i's genera ed-er ther by “dfi ving the pi st on

by neanﬁly@fi.eﬁﬂ?@éﬁiﬁi/%le%fn EBRql V&L b%rca'%e”Pﬁ/idé%&fshﬁﬁﬂ%ech%%ms%m129 the

piston. I'n short, nhegative pressure Is generated by causing the piston to

rel ativeby Hecigosate. bpddhrhapal | Yi uljkecconyanbi-abal bheasknpymp, the
breast punp does not involve a |ong vent pipe, which is cunbersone and

di fficubpetathandl e for mai ntenance or other purpose. The | ever is renoved
fromthe breast punp nain body so that the | ever and the breast punp main
body can be cliganew sepbe abelry identtheedoi ecusstmecdd)ei sieeveresoirat egral |y
.arranged at an end of the |ever, the opening through which the fixed piston
i s i nsefthedlirisof dhsepexpastednwhshidhéo puerides amemeddoseatthatmbhe

sl eeve can be cleaned with ease. In short, the space for generating 3

negat i véNptesshaeatss v isinppitd cddvridweatinorndmd heapbwosksandganetlh ease.
Additionally, the fixed piston without the sl eeve beconmes exposed at the
breast Pahp REFPR BV BHAEDY Y enbyPhgnt el hevdeagocpRaitiencan al so be
cleaned with ease. In other words, the nechanismfor generating negative
pressure becones exposed to be ready for cleaning only sinply when the

| ever i f u mai n body. Thus, according to the
inventiEﬁ?egﬁésggn%gﬁh%$gggﬁﬁﬁﬁﬁﬁpdrgassenbledymjth ease for clganing and
held in a hygieni : I t n rovided. In,.the breast a
oo med o AR IR0t B PhE R0 B8RPl RULAETn! Db ABCRETRIbAR TP &S
rotati ve ;andnsupRary yershafit, TBaRsHRL PV Aedk @ % (BpReLihgn arranged at

the side of the | ever and albearlng portion ar i de of the

breast pump naigrhedyp@ithnd Nebshahhkvhahd bhsthaft sy iaseried dinto the

shaft hol es penetrated by each bearing portion |aid one on the other and

t he shapbrieshero peavicded (i & braasengagh i tFRARB1E Qor@ReRg8FRIrtWidhh any of
t he bearing sections. According to Claim2 of the invention, the lever is
hel d by delecthhly fid thetbreedsttpany aBimrubhOcytdwithetlisdh @bt tienpemnd nsert ed
into the shaft holes so that the breast punp can be assenbled with ease and
di sassenbl ed enlsyeayw pth Lomgshhee shaéhdimpber dite cafi onbendshatfacHatllgs. | n
short, the breast punp can be assenbl ed and di sassenbled with ease.

Addi t i oRgREyDY tt e thehareathbumpirmaimbedvedt armisddirepsfhathdmsiads, t he

| ever can no | onger be renoved fromthe breast punp nmain body. Thus, while
the | evél &&RTFe “dadi IGPIRIVEdaRE SRBPPERDVRJISHF Oim MerDr s diifg-drai n
body, it is effectually 4 prevented frominadvertently comng off from

t he br e&?ﬁ:aﬁﬁ‘%yrré?no%%%?&tq: &rore, abrerd e shatd éfenber is surely
engaged in po%iti the | ever al so ally prevented from

- ffect
i nadvertent!y é%h?%&e%F?mFrSHFFhé‘H%é&&?‘%ﬁﬁb%ﬁﬁwht‘%&V?tﬁﬁ“ﬁHéﬂﬁfahst punp
4 Ly eom . o e t ' ol
20 FeastorpbRCRELA i & e Rothel Mol MR GBRekT rhet L eSS i T

the | ocuspofrdhey QEREYaDid ARGAf 1 88 BRG sQf-ot 18 theVeiternal space due

to change of a specified internal space that contains a piston by

means of a relative reciprocatingmotion of the piston that is caused




According to Claim3 of the invention, |ever can be turned easily and
ssnmoot hly because its profile agrees wth the |Iocus of the rotary notion of
an end of the lever. In the breast punp claimed in one of Claiml to 3,
Claim4 of the invention is further conprising: the outer periphery of the
piston to be elastic and to be inclined toward the |ever to reduce its

di mensi &ysa yyEeseditnet o @hdiah theflavies advenesoht ofhe gyitstryehidn he

sl eeve can be airtightly put together to reliably generate negative

pr essur &egepherthBrle Wecausked motogrers widl gher ynéP e b@ﬂ%&@r\ar}%
elastic. Additionally, the piston contacts the sl eeve at the outernost

peri phery theFéﬁﬁmﬁﬁﬁefﬁeﬁﬁgr?ﬁ@PFﬁaF?%%m%%Pﬁﬁ%ﬁpﬁ%ﬁ%QQﬂﬁﬁn%%ﬁ?%%y%perated

ily. In the b . | ai ned i f dai 0.4 Jaim5 of th
nvent | SHATUREGRERGT "CONDES: AUC T R6n b | URer Pl SRR

tact i L | t, t d, of | when th
o hor e OF ThE T ever T BIea 1o Cooe ol oer TS s S aY ACCH ding (o

C ai m 5 0f Bbet}ilé“(l%teir(?ningg%it&etHEhf{]x&:pg)iét_onOJ)fttm?e beUEEL | Syfde to
come closer to the bottle to increase the negative pressure, air I's allowed
to | eak manhopbdde iiNshdersad thahsthe LRBahE ¥EPLLETRULRe iver gY854QM from

i ncreasi ng excessively each tinme the |lever is operated. Thus, the

resi stante ageénsdd trtheeapsi Aldrobeohgtheidieivetocan ke ipreventeddtrom
becom ng too | arge and can be prevented from an obstruction to snooth

oper at i auhe Ateddmwhanecld evet hies pegated eopsessuwte hegaede: poefahte qui ckly

w.thout difficulty so that the negative pressure is nmade to change with

pul sati &y, robatien bfedyt lpyep th diheespace Gediined by tbe @reme6rbice he

invention is further conprising: the sleeve provided on the outer surface

of its &fodbe ehaeve tandh priesetr efr blyw | Biiaty phs&ns: According to Claim 6 of

the invention, the pressure regulating nmeans is exposed to the outside at a

posi ti on wher &G°PTEARIHE® Gpaidte@iniih l8ysation, the bspsehieHPerdint he

oper at or.. dditionallg, t%e pressure regulating neans is |ocated at a

posi ti o XHatAADRELF TS Hoea RS @ aRd" T anRat Wt RYEESY!S Ph Hhe breast

pump cla ned.in.claim6, .Caimy7. of t invention is . further co I Si ng:

Phe” br e enrs"PRYI ST B o b Stedr P T BB Sr4a B SDhES ol osed

end of t ve . a val X yhavin . | east, t .Is o positely
TPt HPPEnEs e g s ofePRL' pai et

di spose nner wa e ance L one e pairs of

opposi t el Jirgpgsed, in%agewglglr%s% &e@a]%g&é%té&éﬂtfl@f bgciaﬁm% LR
separating the other pair of "oppositely~di sposed inner s; and a val ve
nmade of ARtehasyikedrRl @ 8heaRti AWM Pna Bist gﬁt io?l hdv £hd GHeaEpauE er

periphery and a slit for allowing air to pass hr ough; and

containing the piston. 1In short, negative pressure is generated
by causing the piston to relatively reciprocate. Additionally,
unlike conventional breast pump, the breast pump does not involve
a long vent pipe, which is cumbersome and difficult to handle for
maintenance or other purpose. The lever is removed from the breast
pump main body so that the lever and the breast pump main body can
be cleaned separately.

Furthermore, since the sleeve is integrally arranged at an
end of the lever, the opening through which the fixed piston is

inserted comes to be exposed when the lever is removed so that the

sleeve can be cleaned with ease. In short, the space for generating




the opening of the slit being adjusted by inserting the valve in the valve
.box and rotating the valve in the valve box. According to Caim?7 of the

i nvention, the pressure regul ating nmeans can be operated in a sinple nmanner
of rotating or turning the valve in the valve box. Additionally, the
pressure requlating nmeans is formed by using a m nimal nunber of conponents
i ncl uditPad Wel PEehIRr arltamgedibnle heontitaurrafuohagadotan e slleepedand a

val ve so that it can be di sassenbl ed and cleaned with ease sinply by taking
out the&'idl @ut Adihéovallie bele BRIEE IEICR PTIONUOR UhEE SBRAVENGS FI G 1
is a scthhemati o ggrs%gctti ve view of the fi,rsg enbodi nent of breast punp
accor difgFE %t REPY AV AT bhe HHRESTPRED dnasich BREY| ot YT EBEHITBh &RV ew of

h ' f . ' h ' i al
Sect ond1 S & 51=HE ZREbHI RR® LoV BESE POt TG ST FEEEPat i ng the

LT UCt i QhchBR; SOUALT He ANEL SUPROLLL YS. SHALL Lo, 86U 0g, Lhe, Lever Tt o

the breast punp. FIG 4°1s a sc Fustration odinrent of

the breastrcpupref dHldGnkng bhyy?tgﬁﬁ;il@gwhgﬁ She %‘éﬁﬁéréeigfrérﬁl?v&ﬁ%%ﬁmm at

the rotative and supportive shaft of ‘the [ever. Is a schematic
| at er althd ewealstt pamgnkedi Ry .of breast punp of FIG1. FIG 6 is a
schemati c cross sectional view of the enbodi nent of breast punp of FIG 1

when the enbdiugntacicerapesatedciorisugiding, Mehk. mdnual breast pump
disassembled with ease for cieaning and held in a2 hygienically
clean state can be provided.

InthebreastpumpasclaimedinClaiml, Claim?2 of the invention
is further comprising:

the rotative and supportive shaft means provided a bearing
portion arranged at the side of the lever and a bearing portion
arranged at the side of the breast pump main body and

the shaft held by shaft member inserted into the shaft holes
penetrated by each bearing portion laid one on the other and

the shaft member provided with an engaging means for engagement
with any of the bearing sections.

According to Claim 2 of fhe invention, the lever is held by
the shaft to the breast pump main body by the shaft member inserted
into the shaft holes so that the breast pump can be assembled with
ease and disassembled only by pulling the shaft member out of the
shaft holes. 1In short, the breast pump can be assembled and
disassembled with ease. Additionally, once the sfhat member is
inserted into the sfhat holes, the lever can no longer be removed
from the breast pump main body. Thus, while the lever can be easily

fittedtoandremoved fromthebreast pumpmainbody, it iseffectually




FIG 7 is a schematic cross sectional view of the enbodi ment of breast punp

.of FIG 1 when the enbodinment is operated for leaking air. FIG 8 is a

"schemati c perspective view of the valve main body of the pressure

regul ati ng nmeans arranged on the outer surface of the sleeve of the

enbodi nent of breast punp of FIG 1, the valve main body being part of the

val ve sPre¥enied Hom 1gadeertainiemaonengerfspbeen vhevibesasf puhe Nadive box

that is _conbined with the val ve nmain_body, which is part of the valve

st r uct uPeAYt o0 FHSERETBr e3%h e ghiad] dambsasie hairsly §peasgddidn t he

outer surface of the sl|leeve of t enbodi nent of Dbreast of FIG 1.

FIG 10P°8* l%h@hﬁﬁ?&’eFIllst?s]tstoaef%]ff?r?t&?ggﬁé’rr&f’?ﬁhe‘gffr?‘ﬂéngagg%?%t1r3éguI ating

means that .is a %a%?‘ie_';g t%ré ﬁghe outer surf.ac&:)ogf t he sl eeve of the enbodi nent
0 ! ¢

of breast pufp” F&2Tr PYadstiie hematic illustration of
i f | at.i ] h
et ace of t nateP RSN, FERY 3L O HRAT A DL oL A SERaBR LD 05 1

still apgkher sghesmtic 4l pstr éBlinBPiQthnél.perati on of the pressure
regul ating nmeans that is arranged on the outer surface of the sleeve of the

enbodi ment of BteaststPuRR Bindd Gall ofltBe dBcdde RasSChamBhicsy O’glkbgﬂé ation of
a known breast punp. BEST MODE FOR CARRYI NG OQUT THE | NVENTI The present

i nvent i ahawi hyrdes dgser ithedl bdusetmichebyor of embitAgnt 61 tdre saeCompamyi ng
drawi ngs hereinafter.
lever.

According to Claim 3 of the invention, lever can be turned
easily and smoothly because its profile agrees with the locus of
the rotary motion of an end of the lever.

In the breast pump claimed in one of Claim 1 to 3, Claim 4
of the invention is further comprising:

the outer periphery of the piston to be elastic and to be
inclined toward the lever to reduce its dimensions.

According to Claim 4 of the invention, the piston and the
sleeve can be airtightly put together to reliably generate negative
pressure in the inside because the outer periphery of the piston
is elastic. Additionally, the piston contacts the sleeve at the
outermost periphery thereof due to the inclination so that the lever
can be operated easily.

In the breast pump claimed in one of Claim 1 to 4, Claim 5
of the invention 1is further comprising: The piston no longer
airtightly be contacted to the inner wall of the sleeve at the end
of the sleeve when the other end of the lever is moved to come closer
to the bottle.

According to Claim 5 of the invention, once the other end




The foll owi ng enbodi ments includes various preferable technical limtations
. because they are preferred concrete 8 enbodi nents of invention. However,
"the scope of the present invention is not limted to themunless there is a
description to limt toit. FIG | is a schematic perspective view of an
enbodi mrent of breast punp 20 according to the invention, illustrating its
over al | oEdATY deveti bh maEleGto Xdme glochenm ithechostladat iionakasd déeof t he
enbodi nent. As shown in FIGS. 1 and 2, the breast punp 20 conprises a
breast PEAP-HER RPIESAY21 Fiolbeatiwad &8 teakilmsioythe infdids podyrat
hereinafter) and a |l ever 30 (to be also referred to as "grip" or "handle"),
of whi ch¢ REIREVEF PIESEHRC BE RATACH CErid et At X B 1y RAFthai n body

21. The,_mmin,_body 21 i de of t heti in material that i
el ati vENY® | PORt 1 (GTgh" aMeP BRIy rfoFdablBe SFALRBETES et i HraidH al s t ha

can be or_t [ y..21.incl ol.ycarbonat e,. pol ycycl ool efin and
polyethgégg %%%%cgﬁéﬁghgePg g%ﬂ#ﬁgﬁ%gﬁﬁggg % m%%ﬁ%?ﬁ%gg %¥§é§3f5%b|e

connect kg dRf 0P AT RFLAR Lt Qp2ndudel 800 LATLA, RKdLe 8% f ot stori ng

sucked mlk. As shown in FIG 2, t etachabl e connecting portion 25 has a
flat angnhewinadrigal iR QE@%@i@é“E)r'e%sEi‘@'iﬁs%écYe prdided, Witk /ichdter nal

thread 25a so that it may be engaged with the external threéad forned around
the necdiofidiier paid t@adlthdheedatitlee pAdshBYe bes aRRid hat chengedicati ed to
the breast punp 20 or any other one that can be engaged with the detachable
connect pubspordnon 25. A conical or horn-shaped suction portion 22 inclined
wth its opening facing the outside are arranged at the upper portion of

t he det achabl éncoméoteiasg ponp icmidedofint ke imiln tbolly @laimiebaffere 28 nmade
of an elastic material such as silicon, elastonmer or natural rubber is

det achabnyeqigred s Fuidesucomphipordion 22 9 at a position close to the
open end of the suction portion. The buffer 28 portion reduces the stimulus
gi ven to the brasteeyachedr e gat tim opseti Bl gfi Hgs tHesedcRitg
operation_so that the breast may be free frompain. The buffer 28 portion
has a ntibRre FPri B e egHL 25883 IR e i nner peripheral surface ther eof.

Th ti ti .22 h t 22a, whjch all bot i d

The Suet1on PRELLON, 27, RS Vel passace 22n, ubich allove botp plr and
bott | i i i_ph f.th ti ti t

ot o oed18 AMENL0 SO0 L PEELENPEY, o L SbEL LR POCLL R YERL
and t hew?@ﬁ%%@ré&%%ﬁhb@ﬂi@ﬂ%% 1?%;5}1% 'Ccaépé’i#a%xa Cﬁé&i‘éféna‘ﬂé/"etﬁé-

Anot her vent passag I'S provi nt to the suction pdrtion vent

passagepZedsuPs WALk Aghh&ans i st Ns-hald am £nd, ORaringnof 4ihe.Wwent passage

27 is comunicating with the suction portion vent passage 22a within the
cell 26ac0bethencetd Wl Makved2i emd=4he vent passage 27 runs upward

t hrough piston rod 24 and term nates at the top end opening. The | ower end
of the sucti ofinpoidbesmateptimpassagediis dlengt hdeaedihhasf the indseciend of the
vent passage 27 so that sucked mlk can hardly enter the vent passage 27.
As seenibBnf®&ErGs:d ambrd,sitige cel l ul ar val ve 26 has a cap-like profile as a
whol e and is nade of an elastic material such as silicon, elastoner or

nat ur al rubbetheTheespresieeiiatirsposads elrasticed an ahal owedt su2ébce26¢ of
the cellular valve 26 are inclined so as to cone closer to each other as

t hey appfohth tHes¢dwrd @fdéhenstesfe Sland 26d is constructed at the bottom
end where both |1 26b and 26c come cl osely. Thus, when the vol une of

sucked milk sfofed’§ ROFHE AT 2B 6£835ét &% §24rsrebiereriihety disertedt he
i ght th . th ti . ti 10
ol s ed asE R B A o RN G S b S RELF B G RTARI L Yo6D. 260
t 1. i 6 t bot £ 41. to.t it
open, oqSLbaN I Lo, LFLL LLatg S hetiie, fhe s SRl ie LA

i Nto thencebtn2Bady o4 NpraltbeyAd: WHSLAIRYRIdY & HNESSULRAPT evai I s T the

|
a valvemade of an elasticmaterial and having a substantially

circular outer periphery and a slit for allowing air to pass




The main body 21 has a fixed piston 23 that is arranged at the top of and
Jdntegral with the above described piston rod 24. Wiile both the piston and
the piston rod are stationary in this enbodi nent, the piston may be
novabl e. The fixed piston 23 is arranged transversally at the top of the
piston rod 24 in a direction opposite to the direction in which the suction
portion Pr@dernddndThe fixed piston 23 has a disk-shaped or an elliptic

profile. In FI 2, the lever 30 has a shape prol onged approxinahely upwar d
and downward amf PEEPIRFY PEddeatl HinPehnd aioresed kar 1nsRr 181 BRI VEAVRI G 2,

with a sleeve 32, whjch is,integral wth the | ever 30 _and has an opening
faci ng fHéﬁéﬁbyglags%?Fb%prﬁgy lﬁﬁs¥hﬁ % quﬁﬁlﬁ%WbFagﬁeiEO%fnnlded
product and a relatively l.ightwei ght t i .esin such
as polycarbona(%?%%g%gkyc %%ﬁ% P%t%¥3kﬁﬁ%ﬁﬁ}ﬁgfgue#%%??%¥%éﬂgﬁﬁ%F&gﬁd of the

| ever 3 apdl e= 1] r:Qf il e.whi in FIG
2o for e SaarBY SoctSePull b SUMOLC haKIEGE SOMINRIS O (508, 0

att ached:.io vande det aghed 1i,6a5m:t hennai p1 Hoty 21118 A RBORE r2f 1 Wi hgbe
descri bed hereinafter. Wen the lever 30 is fixed to its position, it is
secur ed rigardde sNBdndDdy 2didi aamlengil weinbak & ddhpopest$ioritiengof by
nmeans of a rotative and supportive shaft so that it may be rotated or
turned oz vewwrdgoa etndnyde cshehi¢ duttetrwouppesbretdi sbedvoRRI Divatike
directions of 11 arrows Al and Bl in FIG 2 or arrows A2 and B2 in FIG

6. An obtohbat éafcapbtngsas8senbledahikd cascdmidhgsrbasimpy by teang i n t he
inside of the lever 30. The leaf spring 33 is bent along an edge thereof
and t he P&htthsedtEilygs oftt ol tlenfvadiyei Rg=83 is secured in position as it is
pi nched by a holding neans 21b fitted to the main body 21, while the
opposite edge of the leaf spring 33 is secured in position as it is nade to
abut a Z?rhﬁ? bearing 34 of which other end arranged near the front end of
the | evefR rPQ§9§}P NP HE ITRAINSS. Wth this arrangenent, the |ever
mai n body 31 o he .| ever, 30 is urged. by the, | ea ring.33.in.the
irection of aFFbWEss S SRSty R EeSSe el i B 7] o PR i e Ao ¢ he

| ever 30, .t 0 in FlG, .2, .has_a.closed end portion of which
end edgéo%g%?%ﬁﬂ:gﬁghigcgﬁggbéqtﬁh&hfoégyﬁgnl%?'the fixed piston 23 is an
openi ng 32a. Thes Wl s BOLUIAHL32C6SYLE Qunding, | RA OPSRIAG dfdbdisldaes

cyl i nder -shaped I nternal spaces Sﬁ, that are open only at an end. Wile
the intespalrSPRACOIMBlorSRIES £ singl e space, the single space is divided
into an open spacé S2 that is open to the atnosphere and a cl osed space Sl
that is definedrby 3 he G BEREDatiRd lhas@GHI0Ars32e And il li skdeopftHdhe end
section 32b of the sleeve 32 when the fixed piston 23 is inserted into the
sl eeve 32mibduought tiiebepest ngud2af AIPL e$su elusgutdhignghaeansucides fitted
to the outer surface of the .closed end section 32b which is the closed end
of the stedre B2tiaoivrmked:heprmsser ehaft tfhe satwerite thpasere3ltadihsest abl e.
A nunber of projections may be arranged on the inner wall of the closed end
section Bpgayf puww.sl eeve 32 to such a height that they may not hit the

pi ston 23 for the purpose of reducing the volune of 12 air in the

i nternal spacef8i- &ndSho&SHERLE A lHegarpléopress dheecnirdieriingf deSvhen t he
br east pqu is in operation. At |least the inner wall 32d of the sl eeve 32

i s made PE-SHoRVEPStof 1 e It bt SUBSARGI J19 FEAGFEe WP H-ThENPoRHES Yt t he
rotary no iqg oft%gg t op gnd and t hat ffihe bgﬁtog1end of the lever 30.
Thus, ~ t 2" stV 52 1 doRE SaS T e’ s et fduBst SRt 5¥Y5  agree with the | ocus
of the rotary ien of t n nd t.hat of th . e e |l ever
30, the | ever gggbgg' éfﬁ%§£%gﬁgﬁﬁgfgeg‘éﬁ%@%ﬁF?E§%§9§§é§H§FQQRP%%%pother
hand, th? ﬁ%x@@ Pistgn 23 arranged at the side of the main body 21 has a
profile ﬁa allows the piston to tightly contact the inner wall of the

sl eeve 32 and giti ngishapedoRAcK: BYod3adtabnad AbEbaStHL ABAReheand
operates as pistonring is fitted to the flange-shaped end of the fixed

pi ston. Af Hreask pumabt f:.t hehedtidle pabophesnt 0F dwe apackidsd3rihs
inclined toward the lever 30 (left side in FIG 2) so as to reduce its

di rensi om$lkDue to the inclination, as the outernost periphery of the

el astic packing 23a abuts the entire periphery of the inner wall 23d, the
airtight closure is maintained and the | ever 30 can be operated lightly. As
shown in FIG |, the wall of the sleeve 32 of the |ever



30 is partly indented at a position near the top end of the sleeve 32 to
_produce a leak section 38. This section is |located at the end of the sleeve
32 in terns of the relative reciprocating notion of the fixed piston 23,
which will be described hereinafter. This portion functions in a state when
negative pressure is nmaxi mzed. Thus, for an operation of breaking negative
pressure, theéFitsidies efsdHmmatdverr@d:s ssctidea pariekyoDpen dnbddieeatnospher e
by way of the | eak section 38 only when the fixed piston 23 is noved to the
| eak sexf Ponpass psgptdatIEhd Veyethgerimaliventpes apedaeasifby 1@ kingi t hout
exerting extrenely large force. It may be so arranged that the entire

peri phetdl- edge of the fixed piston 23 or an upper region thereof

si mul t aneousl y_copes out of the sleeve 32 for an _operation of breaking
negative pr es%(TLﬁ-e. TR HANErBE 1§ REGSPSES LNBrEi S1apt e WhyYe Rete&seYof
negative. pressure can _be rapidly reduced to ke pul sative change snoothly
Dy al | o8 R T T T TR S L7 A GVer S BOyES DS Vet adr 0 ¢ ho

bott1 e 41 L9 oasgauan! Ly Lacrease. negatiye pressurs.s Now . he, grangenent

of securing the’lev € rai h body neans a rotative and

SUPPOT Ly, RRA Wikl B deseriied iy etentingeto FIGS. 3 and 4. FIG 3

shows an exanple of a structure that can be Used to rigidly secure the

| ever 30 of tiesboeast PuianA0 d pelbsdetachabl & €onReri 1 RgLBLNdHQN 25. The
det achabl e connecting portion 25 is provided as integral portion thereof

Wi th a paidon®fink@aritlg R Khoks 88in §dQr whhenngd padyr2dhne Quie ot her
hand, the lever 30 is provided with a pair of bearing portions 75, 75 that
are | ocated-toutesi te firnt hre i idsuret neenl Heaid Mgaperitians s8oredithedb. An

obl ong shaft nenber 81 is provided with a base portion 72 and a projection
or ridgen the dheershaffacenfeth8klkaseanShabtedddinanti of brsestgoiipn such a
way it penetrate the |ever side bearings 75, 75 and the detachabl e
connect®hgBor tli-on side bearings 85, 85. A holding pawml 74a is arranged at
the front end of the projection or ridge 74 in order to prevent the shaft
nmenber 81 froM% naklert eht 3§ Ewrhing idfbstrakiohecbeaPe gl Pt teforkheAs shown
in FIG 4, the bearing, portion 75 of the lever 30 is provided with a sl oped
sur f ac?¥BE i r&%&?%%‘ﬁt%ﬁ?a%dﬁ@i’cnds1ﬂrra%‘t7ﬁ‘q‘ £k Thsh OBGRE| AKetRdD the

| oped f 75a at rti f the beari ion 75. Then, th
boor b e eab S Sl e o BeS s the oAt Y ng  beati g
t] £ f th i dy .21 t i ndl.e 83 of.the shaft
P ober gl s Seudh Ok LA HEE LA S AIRub RS RRDRC R R M es A
i | ( _ ( o0 Ing
ROG | o e Prbpoie RERIER i AYIRIAS (IS LCRMRIEE S O fRacd OV 9, L1
driven o ¢t d1QIB et bRe SBalLq iRl aS o@b%eg\?vkgﬁuﬁ?aéf fRiber, 81 is rotated

around the shaft 83 in the direction of arr he projection 74 cones

to be engagedryét h2ors Beldl bnotherhitprtal i BNOAgig otUsf 8perddhon AS a
result, the lever 30 is secured to the main body 21. Conversely, to renove

t he | evef tBOphkeeputbecqal athogedds thhe ishafdanmeae! t8doiiser ghiafecein the
direction of arrow E2 in FIG 4. Then, the projection 74 is released from
t he horoZortalslemyagiofigthar éalceditdnt AF &reestl pumphef | eMer 130 can be
renoved fromthe main body 21. In this way, the lever 30 is securely held
only by the shb$t 13 is a schematic illustraticn of a known breast pump.

BEST MODE FOR CARRYING OUT THE INVENTION

The present inventionwill be described indetail by referring
to the accompanying drawings hereinafter.

The following embodiments includes various preferable

technical limitations because they are preferred concrete




menber 81 be inserted into the shaft holes 76 and by the operation for
~mut'ual engagenent. Therefore, the assenbling operation is very sinple and
"easy. Additionally, the |ever 30 can be renoved fromthe nain body 21
sinmply by renoving the spindle nenber 81 fromthe spindle holes 76 so that
assenbl i ng and di sassenbling is easy. However, the | ever cannot be renoved
from t hemmdimboty o211 nveet ibhe Hependt et hesbepe 81 the present edvbytaom engaged
with the bearing portion 75. In short, while the lever 30 can be easily
fitted ti¢ A8 tenpied HYo shemhenkaiis thedy 24,2 idesicgiptierttiodipiprevent ed
from15 inadvertently comng off fromthe nmain body 21. FIG 2 shows that
t he enbddi-nent of breast punp 20 having the above described configuration

' (S %ggrated ina manner a descri bed bel ow.

in an unused %r mnt,state, It |

Referring to FI'G- 2, 1% 1% SFBGBRT 80 R FrCLEdCt B Theindl i "SPtaRY t he

bott | 1l is. fitt to the.mai dy 21 by f the .detachabl ti

porti on T8I PRGBRRATEI G HBUST CLb 3T BT THE eyt O30 RES boen
d i irecti e | i fixed

o ston D5 aofsabEb o0 e P St LERLs RN THA N R eer

appl i es e, gHeht 0N ROELEQAN 1221k t Nenbr £a%he B-MMRY Al B LRGP BYSt her eof

so that the breast nay be surrounded by the suction portion 22. Then, the
user app b@éaéb?}lﬁ@rﬂ@i@fboaﬁezpf(tei& Q%fE%EeB%Bjﬁrﬁﬁl%ﬁ% B td eodd~and al
or sone of the fingers of the hand to the | ever main body 31 of the |ever
30 (not rshreump frebndend thileveendd t {1 bet hBsuSesfelesiesot e “Ranigt eroperat e
‘the | ever main body 31. Then, the |lever 30 turns around the shaft in the
dir ect i Othaoidlerr pw Xl wandhatls® liavetrh80 diaredki sttadh amndodeBiclastcshben in
FIG 1 against the urging force of the leaf spring 33. During this process,
t he fi xédrrgsisst pnmR3masn niovdyd 4lsl atively in the direction of arrow D to

i ncrease the volune of the internal space S1 of the sleeve 32. As a result,
the negative piesBaie hetk Ré {ngiade of a henthebipalesspavetTliaf theé sl eeve
32 is increased and the increased negative pressure is made to propagate to

the suctiRepaFivehY vErithadengh arvh SBypidaymetdalte veAynayecs#and t he

Dorti on 125 aig S g tatare BSae FREf PO R RO e Ly qponate, | O
kedmother' s milk. is drj t h h.th ti f] t

acsas BT TITe L8 1 VRO PSR R LR L ReBRE A BT on 26

of the ffc%ﬁg%%ﬁé randed 4,01 he. J sl d¢ ,of é&eio%“g%'é’ep Qﬁ%&h%‘ 224 he

br east rawn Yy t he negati ve pressure In t%e I nside O at e SUC?IOH portlon

22 s0 agydi@P¥tomiSpREEESEM #RY B oM AL AR&{18%, SAMIRknt fn IFIR]. Of

massage. At this time, since negative pressure prevails in the inside of
the cellz 268e dde:aRPAS &Y SRPBEH 1 &t erahadval | 54126Ra &PciRirihe
cellular valve 26 are drawn upward to close the slit 26d. Then, as the user
grasps thefdiaweanaeis Hedyadlyi préfhipdsh raehi 88 Ditard=awtBBeaat2da ido conmes
to abut the outer edge of the bottle 41, the fixed piston 23 is noved

rel ati velhatl ntthey da eattegad of i tdr chw &t dneent uakeyd fidreeld xedupd sthen 23
comes to the end of the relative novenent and air infiltrates into the

i nt er nalnspacé Ble gotithe 41 eeTbeld2ot throdghma hédod enk fortt iiondS8icalsech
result, the negative pressure in the internal space Sl is quickly reduced
and t he intidenalregséssuie 91 atheéngebbhgpacnhdihdats deal Bei aAngaweriniidat i on
with the internal space S1 by way of the vent passage 27 al so cones cl ose
to the dtifoshiEGebpresSirecCt IURIE4SE £he ef fect of drawing the

oppositely disposed | ateral walls 26b, 26¢ of the cel | ular_ vyal ye 26 upward.
Thon the sl i T8 SEM oS OF (e B Hioe SPouer dHUE 6 Urie L Lhes et 5 26b.

26¢C i d by th i f th her' i | d i h Il 26 d
200 L, PPED S g B Ph Db BT sl B Bkl 252
bottle 4 At adieailb 0f LN P18PeRs. L1eoBUSKI . AIBSS YR, 0b1Lhey Suction

portion applied tot reast user . e l'ever 30 is
returned,t £rd:NegPRshE i O Shewast e fidee A AY shBE 44 gling bar ce1 95+ &he: | eaf
spring 33. Thus, operation of 17 sucking mlk can be continued by the

user repsatidtgirzherabpye ¥ eesshabIperefieLowthd dihe ierbpdi-aeph of breast
punp 20 according



to the invention, the user is not required to handle the breast punp with
~his or her two hands unlike the conventional breast punp described above by
‘referring to FIG 3. So, the user only needs to use his or her:- dom nant
hand to handl e the breast punp 20. Thus, the operation is sinple and easy.
Addi tionally, the enbodi mnent of breast punp 20 does not involve the use of
a conveat iomasitony alesepitpe tandopéer drikef thé chudtsiccupbetsone She
difficult to handle. So, the enbodi nent of breast pu 20 i s remarkably
super i ot?uﬁﬁrsﬁér%@twr%w%rchptgftlmslu@e@we&rbé@ n@éeaﬁa fqualstr ated in

FI GS. 6 and 7, once the lever 30 is fitted to the main body 21,

engage PuSFl?%BOFB%%??@éhﬁﬁﬁg§ﬁﬁ%%Y§¥%%9%P@ﬁ%t%HW%@FU?Et@ﬁkFW@SFever 30
with the i 1 is not detac angef ul p03|t|on in the
State (TR TRCEDO (h e AT 1 | FhBqCED ehel MePa pgy e 3 M GERr Shor de,

ggclestpﬁ?ﬁgﬁlo%& Fortt S T SRiroN ?Hr{fgf%?@%r‘é%%Qﬁtfp?gtgegody
under the.0nget ahLo ogfzzsHggﬁ%ggsagézgeg@{lmamagr hed; Pofedt 0 come

off fromt ever IS securely to the main

body le%ﬁé’d %iltkhgo%@éé tIREReh 8d D '1%55éﬁ€%dvmv%ﬂdh§n§r@fﬁeéwae 76 and

by operation for mutual engagenent Therefore, the assenbling is very

si npl e adekeasye A oNal TYe dheilRVERd 3@ sCady R ENBY &dheSé i Yorby
renovi ng the shaft menber 81 fron1the shaft hole 76 so that the assenbling
and di sassteidl ragt paseasgy 22wt ties Baceion potheobreaste pugr20indii | eaf
spring 33 as urging neans is held at an end thereof by the hol di ng neans
21b of the meEimbbdey2 Rlaras thkodmtachdH1@ cbnh8ctimmdarmdenat £fitheridgtther end
thereof to abut the spring bearing 34 arranged near the front end of the

| ever naigeldedyr3valofe £he |Aavehed0vent pamaager? Adsdescridsedadbavant
Therefore, when the lever 30 is renoved fromthe main body 21, it can be

t aken ob® @WPP%@BLB@IVZWQ HephsRasgr@ecLdaneds whennt He Fifgi Ag Fhsans is a
| eaf spring 33 that is made of netal, stainless steel (SUS304) in

par ti cuP@r oM 81% WEPARPoP L | e urai PRE§AGRA2 £ akP ﬁﬂﬂ@%lﬁ%bﬁwﬂh

Additio aII t.he | eaf spring 33 can b take put to sterilize_t
renalnlﬁﬁ %ﬁﬁﬁﬁ%hF?ISﬁOBhge%? Qowbghh%dﬂgaéﬁ 3ﬁ@n?§§f6§uch as

conduct S5Toar g JabkE 2REehd Rk adtg 31 Rt R CRRERALET G nou
remvi gt he | a3, Lot Eg&‘&% L RoRK b FUpLICTIRY 51,0 Lhg B cas:

punp 20, the sleeve I'siIn or ne ever 30.

Thus, thge QRRNIING: {a@fti&%%&m‘tngaégggé '1>§eﬂeﬂé§ﬁ@f{bc?%héﬂdtﬂ@%§x’e%e¥§d 32 of
mhlch i nternal space are exposed can be cleaned by only renoving the |ever

30, so,othenspagh: fRksagaepat tAGNRIALICKRAPHLESR Uk Nas-B SeRBEE the
configuration and can be cleaned with ease. Additionally, once the |ever 30
is renovedt paesddexed .pi ston 23 from which the sl eeve 32 has been noved
away conmes to be exposed on the main body 21 so that it can al so be cl eaned
W th ease. | nAthlHeencas@IGSi.nNcantilie sheewe 132atksrainde? Goaabh eaphiliket he
piston is fixed, the piston rod 24 of the fixed piston 23 does not require
any junprpbhlsash wsole akd iSoradehef phstles tiodat4riis if sweh &5 omlpaerns wher e
dirt of dregs and the like of nother's mlk and the |ike would easily
adher e 8AASTIMY f PF copEuEDl r BWIEr so Tisatorrosdds lye ddlspaned wileAtédse and
held in_a highly hygienic condition. I.n short, the nechanism for generating
negatlvéab?é§%LW%9%§m?QFe 8?50@EdtW%HCQQL&%ﬁFnﬁa%VeaZ@l?ﬁﬁ(%W&dépgﬁl8ﬁ of
removi ng the | ever 0 fro ody 21. 8 .t hrough 12

1 st 1 9P e o HESUR SRt B0t Breh of e 5 SOGH, BOPEGEFATiNy ETs 2895 ar r anged

on the eyLes pur Lace ot the. sl seve 32 of (L1 hreart Bum 20, Bl G ¢ shovs

the valve main pressur atlng means 37 and

FIG 9 §@B\é\§n& heey aédﬁ?e l%‘i’&s%%t.' Oﬂnﬁz RJPL%B Lot QOPSm&_Oé'P NR% M T khe val ve

mai n bod
stored in the ceil 26a gets to a predetermined amount, the weight

on the change of the negative pressure when negative pressure
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The val ve box 91 of the valve box portion 87 is a bottoned cylinder having
two pairs of oppositely disposed inner walls 88, 88 and 89, 89 in the
‘inside. The pair of oppositely disposed inner walls 88, 88 are separated
fromeach other by distance L1, which is greater than distance L2 by which
the other pair of oppositely disposed inner walls 89, 89 are separated from
each ot Keleagadias daperirmd iatgr agkel leadiorg stpgmi yhgrledeaalt ¥l he

di ameter. of the circular valve.bodé 86._ The distance L2 is smaller than the
di anet er 8t the PRePetdotiii®bmiAk BRolM T ntiocthg, PeHels dilve Haf Fdody 85

that is_housed i.n.the valv ox 91 has a valve bo 86 at the front end of

o st Sher Sl Pt e Phel Tt S ot s ittt ot el

mat eri al . ,The val ve body. 86 .has_a, circul ar out er ri,phery and_a.slit 94

ocat ed 2t LEna el aRth ot Mool E 2ait B b Bhr L WS Al B wnor

t he 5'iEr@éshﬁe?é%é@%%#ésiﬁagﬁeoi | astic material such as rubber. As for
at, t body 86

the situation t e val ve is housed in the val ve box 91 shown

in FIG 9. Fl&@helRais s 035hSEH ir9Ral viswphst bravalyerbady.§6and the
abstract of situation of "a stopper. Referring to FIG 10, the stopper 86a

proj ect i-hg tayaéﬂah&iahm@ggsg WicH Rehvd RSk cPeELPRBEsaH @fisthe Pagexsection
92. On the 20 ot her hand, the valve case 91 is provided at a base section
t her eof whitlh lacthiide: gricova 93dfidie nEeion Rgdt hee sdéopienad§ain Theigui de
groove 93 contains therein a first positioning portion 93a projecting

out war d eabrddamsetc onichggsidtconmag dectboabB3b Siheced xkrdopishenf23 sis
positioning section 93a by 1/4 of the circunference or nore. As seen from
FI.G 10arwaeaedheassypperl Boat dbetison beé thierststposied 8Ailmg: décecbho®3a, the
val ve main body 86 is housed in the valve box 91 in such a mag that the
slit 94°PpeatEs tsvths digessanecin vhéchrie suakien g@rtggn Boextards.
Ipngitudkna%_direction of phe slit 94 agr%fs m@th t hat of the longer

di st ancéPE1E8eE Nt St e & hEsod fiskrHaRed Afdehi 6haPYIC FuRtd Ithe di st ance
L2 is small relative.to the disk-shaped val ve bo 86, the slit 94 is
pushed and pr Eggt%t Gt hes diveet z(igﬁ)so?b%hﬂﬂ% Héﬂ?gpr‘?%‘% A rEShe
regul atin ans i s_closed.an e.i nner _spac is.isolate romthe
Lt o phePEa e esrRaP R 2 o R A S e PR 53y 88 2 EhEnee ™ the
val ve ¢ Ahd bhe i 3.} el at.i vel I i irection
indicat%gab%}an dr?émﬁpﬁﬁ%'g?é%%%gggtﬁg?c%d% 5fﬁ§g¥ﬁ%uTgﬁgﬁ?ﬁb?§§Fg

directi on 9hqtilies shi bpdhids racadyaldey ab,%%C&éﬂs&ri%etdﬁ%iQ@@%ﬂsltt%neﬁgs 94a, 94

of the slit 94 which was crushed”the slit becones open to allow air to pass

throughhie s&v&htioyisASmad1H€8 WiloduheaRgaa bvenPILasHECF eliB@ kBt gr nal
space S1 of the sleeve 32 is slightly reduced. Then, as shown in FIG 11,

as the vabvewstght Beayh86id SebihReAhfdl bhBfcdibdrie ey alale;dyen oBleifint he
direction indicated by the arrow until the/stopper 86a abuts the second
posi ti omimgopgethens@Binnd.he di stance that contains |ongitudinal direction
of the slit 99 is further reduced. Since the |ongitudinal direction of the
slit 94 is inTigectherendmf vie tithweshd) hes adhstdbheel Ik progi st Wwhighh becones
21 fully open. As a result, air passes at an enhanced rate to remarkably
reduce ¢ CREGatlPVR"PresSuFBovR Hthd Int ér hal Lapnce 1syepfmaiedpsdy 31

as operating part.

The lever 30 can be attached to and detached from the main
body 21 in a manner as will be described hereinafter. When the
lever 30 is fixed to its position, it is secured to the main body
21 at a longitudinal middle position thereof by means of a rotative
and supportive shaft so that it may be rotated or turned or swung

around the shaft in two opposite directions, or the directions of
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32. By the way, the present invention is by no neans |imted to the above
~descri bed enbodi nent. For instance, the outer surface of the | ever main
"body of the lever 30 nay be provided with anti-slippery undul ations or a
finger hook so that the |lever 30 may be handled with ease. After the above
descri bed enbodi nent, or exanple of nodification sone of the conponents may
be onitteedowk Atealed Br icomMiiGned wrt ArodherAZenpobmentis WEchsi s not

expl ai ned herein. | NDUSTRI AL APPLI CABI LI TY As descri bed above in detail,
the present i Areablong praad derangahiialr bheaktkepumparhatgedmsbergongeni ently
operated by hand. 22 CLAIM5S 1. A manual breast punp conprising: a breast
punp naileAFSdY helve ngisddsupst Bk i ldver S8ni cBiie dwetfi BRrpog t3oA st Bebk appl i ed
to a breast, and a detachabl e connecting portion detachably fitted to a

bottl e g EGnflinFed &NRrERTt Fed Idita PentapackiPewdr thet kedbriprdhgpé3

tendi ng, i di rection.and hel d by, shaft t he, br east i n_body at
o dal EX AP L EGPsR) L ARt o o Bt b St RO VR R HAEE S e
| bei i ite directi d.t haft, wherein th
over iSSP PEy Bk P e B s o RRAA et i ng

wih 2 Bredetecobned dnecnal o3nace  hatngental ng. g B stom by gsnpgating

negative pressure I n sa inter space change speciired

i nt er nal3spacs ildhes8fr bhata SOHAINR8r RIS PRoRY JSTRRSS ok Pt abiiue
reci procating notion of the piston that Is caused by a novenent of an end

of sai ddeierlastatiesidtes0f30a rotan e i0nahbemnent, andk maket hgisucked
nother's mlk drop into said bottle; and a negative pressure generating

means caolyl 3 af theViente rpH( $ g8 @i the dbb g pMinky SRid tsuctiirertpont i on, a
fixed piston arranged at an end of the vent passage, and a sl eeve arranged
i nt egr aldfy aatroanBénd of said | ever, into which said fixed piston of said
breast punp main body is inserted to communicate with said vent passage,
sai d i nsert ed Tiexedepis Banimetgip lddapreanged siti ge dral ¢hdéhenseéder 60, sai d
sl eeve when said lever is rotated so as to generate negative pressure by
rot at i nPToftt Hee [topPefnd fint HEGs pac dagefi peabasy enHepdHnem ofirflateh ehdsai d

sl eeve and a facet of said fixed piston. 2. The breast punp as clained in
cam 1’6%%'98?:?:'101’1 32b is closed. And location of the fixed piston 23

is an opening 32a. The wall portion 32c¢ surrounding the opening
32a defines cylinder-shaped internal spaces S1, S2 that are open
only at an end. While the internal spaces S1, 82 is a single space,
the single space is divided into an open space S2 that is open to
the atmosphere and a closed space S1 that is defined by the (inner)
wall section 32c¢ and the inside of the end section 32b of the sleeve
32 when the fixed piston 23 is inserted into the sleeve 32 through
the opening 32a.

A pressure regulating means 37 is fitted to the cuter surface
of the closed end section 32b which is the closed end of the sleeve
32 to make the pressure of the internal space 81 adjustable. A
number of projections may be arranged on the inner wall of the closed
end section 32b of the sleeve 32 to such a height that they may

not hit the piston 23 for the purpose of reducing the volume of
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23 the rotative and supportive shaft nmeans has a bearing portion arranged
_at 'the side of said | ever and a bearing portion arranged at the side of
"said breast main body ; and the shaft is supported by shaft nmenber inserted
into the spindle holes penetrated by each bearing portion laid one on the
other; and the spindle menber provided with an engagi ng neans for
engagenﬁﬁr mﬂthh%ﬂvﬂ@ﬂﬂgélap@@%f$hgmsbt@pshsngHﬂuih@gbteastpp@w$nﬁialned in
1 or 2, wherein at least the inner wall of said sleeve has a curved profile
t hat agﬁéeEhWtr}WiﬁeWh%J@%br@ﬁétrmma)rySrrm|qm¢raﬁlaﬂ e dfafheteever. 9.

The b d f d 1to 3, wh h h
of 1 ho. BREEBIMEbL bt bl is . SHASHACPT nbl TR (WS BVBFOTbLf edite |18
di igns, 5. The breast d d th

oi Ston ABPORYEI S PROREIY o Cho Rerell tﬁ]@em Y RaoBich hbedrBbve at
the end.af sai dcb%' eﬁ)fetl’gé‘%’.}ﬁttﬁgxrgﬁé‘erf end P 'e"ﬁ{ 'Stggogf'eé&fo”e

closer to said bott east punp ¢ in Ohe o to 5,

wher ei n3§h§h&!r§%vﬁr8f9l’é dc%%togmsgl@ar% quysagiég%q 1@h Hhe dosedrengdwith a

pressure regul ati hg nean
rotary motion of the top end and that of the bottom end of the lever

30, the lever 30 can be moved to rotate smoothly and easily.

On the other hand, the fixed piston 23 arranged at the side
of the main body 21 has a profile that allows the piston to tightly
contact the inner wall of the sleeve 32 and a ring-shaped packing
23a that is an elastic member and operates as piston ring is fitted
to the flange-shaped end of the fixed piston. At least a part of
the cuter periphery of the packing 23a is inclined toward the lever
30 (left side in FIG. 2) so as to reduce its dimensions. Due to
the inclination, as the ocutermost periphery of the elastic packing
Z23a abuts the entire periphery of the inner wall 23d, the airtight
closure is maintained and the lever 30 can be operated lightly.

As shown in FIG. 1, the wall of the sleeve 32 of the lever
30 is partly indented at a position near the top end of the sieeve
32 to produce a leak sectiocn 38. This section is located at the
end of the sleeve 32 in terms of the relative reciprocating motion
of the fixed piston 23, which will be described hereinafter. This
portion functions in a state when negative pressure is maximized.

Thus, for an operation of breaking negative pressure, the
inside of the lever 30 is made partly open to the atmosphere by
way of the leak section 38 only when the fixed piston 23 is moved

to the leak section 38 so that the lever 30 can be operated easily
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7 .The breast punp claimed in Claim®6, wherein the pressure regulating
~neans arranged on the outer surface of the closed end of the sleeve ; and a
‘val ve box having at |least two pairs of oppositely disposed inner walls, the
di stance L1 separating one of the pairs of oppositely disposed inner walls
bei ng greater than the distance L2 separating the other pair of oppositely
di sposeditimdr ewatrting eahdeme valaegbdadycendel whagbeet@astrirengad éhiagl and
having a 24 substantially circular outer periphery and a slit for

al | owi nParRtise pesdrhRralgige alhghe e xgplemi sigprof 3 sai @ sPPeT Fsigngnadj ust ed
by inserting said val ve body in said val ve box and rotating the val ve body
in sai dt%tf foRulbaneously comes out of the sleeve 32 for an operation

iAAAy.Ag%£§%é\.f%%.ég%a@gvé“pégéé%f%HO\.Ayy.ﬁ“.ALﬁ“.ﬁ“.Aw?.ﬁ“.ﬁ“.ﬁ“.ﬁd\.AO\.A
. A>y6|

As will be described hereinafter, any increase of negative
pressure can be rapidly reduced to make pulsative change smoothly
by allowing air to leak after the lever main body 31 is moved toward
the bottle 41 to consequently increase negative pressure.

Now, the arrangement of securing the lever 30 to the main
body 21 by means of a rotative and supportive shaft will be described
by referring to FIGS. 3 and 4.

FIG. 3 shows an example of a structure that can be used to
rigidly secure the lever 30 of the breast pump 20 to the detachable
connecting portion 25.

The detachable connecting portion 25 is provided as integral
portion thereof with a pair of bearing portions 85, 85 for the main
body 21. On the other hand, thé lever 30 is provided with a pair
of bearing portions 75, 75 that are located outside of the width
between bearing portions 85 and 85.

An oblong shaft member 81 is provided with a base portion
72 and a projection or ridge 74. The shaft member 81 has a shaft
83 that is inserted in such a way it penetrate the lever side bearings
75, 75 and the detachable connecting portion side bearings 85, 85.
A holding pawl 74a is arranged at the front end of the projection
or ridge 74 inorder toprevent the shaft member 81 from inadvertently
coming off from the bearing portion.

As shown in FIG. 4, the bearing portion 75 of the lever 30

is provided with a sloped surface 75a and a horizontal engaging
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of arrow El, the projection 74 comes to be engaged with or held

by the horizontal engaging surface 75b.

As a result, the lever 30 is secured to the main body 21.

Conversely, to remove the lever 30 from the main body 21,
the shaft member 81 is rotated in the direction of arrow EZ in FIG.
4. Then, theprojection 74 is released from the horizontal engaging
surface 7b5b. As a result, the lever 30 can be removed from the
main body 21.

In this way, the lever 30 is securely held only by the shaft
member 81 be inserted into the shaft holes 76 and by the operation
formutual engagement. Therefore, the assembling operation is very
simple and easy. Additionally, the lever 30 can be removed from
the main body 21 simply by removing the spindle member 81 from the
spindle holes 76 so that assembling and disassembling is easy.
However, the lever cannot be removed from the main body 21 when
the spindle member 81 is inserted by and engaged with the bearing
porticon 75. In short, while the lever 30 can be easily fitted to

and removed from the main body 21, it is effectively prevented from

15




RR& ()-j!'10% R& ()- 10'o0 10'o 10' o;

s10% o0& ()-3'10% o0& ()-! 110%0& ()-n-}rg\:!1V$10%x& ()- 10 R 10 R 10 R
"s10% R& ()-!'!'10% R R&' ()-!10%

R& ()-19gj!10%gRgR& () --wX6g\:!g!10%x& ()-!10%0

& ()-1110%x0x& ()-!!10%x0x& ()-!n! 10%Ox0x& ()-! V$I0Wx& ()-K ='g!'!'10% R
R&' () - liatl3rReRE1 ¥) bl R&Ef frobOBke main body 21.

FIG. 2 shows that the embodiment of breast pump 20 having
the above described configuration in an unused or mint state. It
is operated in a manner as described below.

Referring to FIG. 2, the lever 30 is fitted to the main body
21 and the bottle 41 is fitted to the main body 21 by way of the
detachable connecting portion 25.

Under this condition, the sleeve 32 of the lever 30 has been
moved in the direction of arrow A2 by the leaf spring 33 so that
the fixed piston 23 is located deep in the inside of the sleeve
32.

Then, the user applies the suction portion 22 to the breast
by way of the opening thereof so that the breast may be surrounded
by the suction portion 22. Then, the user applies the thumb of
one of his or her hands to the bottle 41 and all or some of the
fingers of the hand to the lever main body 31 of the lever 30 (not
shown) . Under this condition, the user closes the hand to operate
the lever'main.body 31. Then, the lever 30 turns around the shaft
in the direction of arrow Al and zlso in the direction of arrow
Bl as shown in FIG. 1 against the urging force of the leaf spring
33. During this process, the fixed piston 23 is moved relatively
in the direction of arrow D to increase the volume of the internal
space 51 of the sleeve 32. As a result, the negative pressure in
the inside of the internal space S1 of the sleeve 32 is increased
and the increased negative pressure is made to propagate to the
suction portion vent passage 22a by way of the vent passage 27 and
the cell 26a. Thus, negative pressure prevails in the inside of

the suction portion 22 to suck mother’s milk from the breast and
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vent passage Z2a and stored in the cell 26a. At this time, by convex

portion 28a of the buffer 28 arranged in the inside of the suction

| portion 22, the breast drawn by the negative pressure in the inside

of the suction portion 22 so as to abut, is pressed and provided

an effect similar to that of massage.

At this time, since negative pressure prevails in the inside
of the cell 26a, the oppositely disposed lateral walls 26b, 26c
of the cellular valve 26 are drawn upward to close the slit 26d.

Then, as the user grasps the levermainbody 31 inthe direction
of arrow BB until it comes to abut the outer edge of the bottle
41, the fixed piston 23 is moved relatively in the direct-ion of
arrow D. Eventually, the fixed piston 23 comes to the end of the
relative movement and air infiltrates into the internal space Si
of the sleeve 32 through the leak portion 38. As a result, the
negative pressure in the internal space S1 is quickly reduced and
the internal pressure of the cell 26a that is held in communication
with the internal space S1 by way of the vent passage 27 also comes
close to the atmospheric pressure to decrease the effect of drawing
the oppositely disposed lateral walls 26b, 26c of the cellular valve
26 upward. Then, the slit 26d constructed at the lower ends of
the lateral walls 26b, 26c is opened by the weight of the mother’s
milk stored in the cell 26a and the milk stored in the cell 26a
falls into the inside portion $3 of the bottle 41,

Asaresultof thisprocess, the suckingpressure of the suction
portion 22 applied to the breast of user falls.

Then, the lever 30 is returned to the position shown in FIG.

2 by the urging force of the leaf spring 33. Thus, operation of
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1 1096&

) 10% nggfi%@jg;a%a 71%@16(3) ];:lnlg_I_OO/ &é) * 1009/98&D%d+5@r only needs
10 ! 10%00L§‘sle( }uls%rl %)%l%m(l%a& Ih]é%(yl O&Ihg)adﬁLe ‘éhlelgg/eas(g% lep 20. Thus,
the operation is simple and easy.

Additionally, theembodiment of breast pump 20 doesnot involve
the use of a conventional long air pipe and the like, which is
cumbersome and difficult to handle. So, the embodiment of breast
pump 20 is remarkably superior in storage and portability.

As described above and illustrated in FIGS. 2, 6 and 7, once
the lever 30 is fitted to themain body 21, engagement of the rotative
and supportive shaft structure of the lever 30 with the main body
21 is not detached at any changeful position in the state that the
bottle 41 is fitted to the main body 21. 1In other words, once the
lever 30 is fitted to the main body 21, the status that main body
21 is fitted to the bottle 41, the situations that the user can
proceed under the operation of suckingmilk, the lever is constructed
not to come off from the main body 21.

Thus, the lever 30 is securely held to the main body 21 only
by the shaft member 81 be inserted into the shaft hole 76 and by
operation formutual engagement. Therefore, the assembling is very
simple and easy. Additionally, the lever 30 can be removed simply
by removing the shaft member 81 from the shaft hole 76 so that the
assembling and disassembling is easy. Furthermore, in the breast
pump 20, the leaf spring 33 as urging means is held at an end thereof

by the holding means 21b of the main body 21 as shown in FIG. 5
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RTUUUUUY M Xmadle 10c the other end thereof to abut the spring bearing 34
arranged near the front end of the lever main body 31 of the lever
30 .in a manner as described above. Therefore, when the lever 30
is removed from the main body 21, it can be taken out simultaneously
with ease and cleaned. When the urging means is a leaf spring 33
that is made of metal, stainless steel (SUS304) in particular, it
is superior in durability and can surely rebound. Additionally,
the leaf spring 33 can be taken out to sterilize the remaining
components of the breast pump 20 by means of a chemical such as
sodium hypophosphite and the like. 1In this case, this operation
is conducted safely because the leaf spring 33 cannot be taken out
without removing the lever 30 from the main body 21.

Furthermore, inthebreast pump 20, the sleeve 32 is integrally

formed at an end of the lever 30. Thus, the opening for inserting
the fixed piston 23 and the sleeve 32 of which internal space are
exposed can be cleaned by only removing the lever 30, so, the space
for generating negative pressure has a simple configuration and
canbecleanedwithease. Additionally, once the lever 30 1isremoved,
the fixed piston 23 from which the sleeve 32 has been moved away
comes to be exposed on the main body 21 so that it can also be cleaned
with ease. 1In this case, since the sleeve 32 is made movable while
the piston is fixed, the piston rod 24 of the fixed piston 23 does
not require any junction such as link. So, the piston rod 24 is
free from parts where dirt of dregs and the like of mother’s milk
and the like would easily adhere and is difficult to remove so that
it can be cleaned with ease and held in a highly hygienic condition.

In short, the mechanism for generating negative pressure can

be exposed for cleaning by a simple operation of removing the lever
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30 from the main body 21.

FIGS. 8 through 12 illustrate the valve structure of the
pressure regulating means 37 arranged on the outer surface of the
sleeve 32 of the breast pump 20.

FIG. 8 shows the valve main body 85 that is part of the pressure
regulating means 37 and FIG. 9 shows the valve box portion 87 that
is to be combined with the valve main body 85.

The valve box 91 of the valve box portion 87 is a bottomed
cylinder having two pairs of oppositely disposed inner walls 88,
88 and 89, 89 in the inside. The pair of oppositely disposed inner
walls 88, 88 are separated from each other by distance L1, which
is greater than distance 1.2 by which the other pair of oppositely
disposed inner walls 89, 89 are separated from each other. Ll is
substantially equal to or slightly greater than the diameter of
the circular valve body 86. The distance L2 is smaller than the
diameter of the wvalve body 86,

As shown in FIG. 8, the valve main body 85 that is housed
in the valve box 91 has a valve body 86 at the front end of a
substantially flat and cylindrical base 92 that is made of a hard
material. The valve body 86 has a circular outer periphery and
'a slit 94 located at the center thereof. At least a part of the
valve body 86 where the siit 94 is formed is made of an elastic
material such as rubber.

As for the situation that, the valve body 86 is housed in
the valve box 91 shown in FIG. 9. FIG; 10 is a cross sectional
view of the valve body 86 and the abstract of situation of a stopper.

Referring to FIG. 10, the stopper 86a projecting inward is

arranged on the inner periphery of the base section 92. On the
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SHe groove 93 contains thereina firstpositioningportion93aprojecting
outward and a second positioning section 93b spaced from the first
positioning section 93a by 1/4 of the circumference or more.

As seen from FIG. 10, when the stopper 86a abuts the first
positioning section 93a, the valve main body 86 is housed in the
valve box 91 in such a way that the slit 94 locates so as to connect
the inner walls 88, 88. So, the longitudinal direction of the slit
94 agrees with that of the longer distance L1 so that the slit 24
is closed. Additionally, since the distance L2 is small relative
to the disk-shaped valve body 86, the slit 94 is pushed and pressed
to the direction to be pushed. Thus, the pressure regulating means
37 is closed and the inner space S1 is isolated from the atmosphere.

On the other hand, as the valve main body 86 is turned in
the valve case 91 and the base portion 93 is relatively turned in
the direction indicated by an arrow, the distance that contains
the longitudinal difection of the slit 94 is gradually reduced and
the opposite ends 94a, 94 of the slit 94 which was crushed the slit
becomes open to allow air to pass through it slightly. As a result,
the negative pressure in the internal space S1 of the sleeve 32
is slightly reduced.

Then, as shown in FIG. 11, as the valve main body 86 is turned
further in the valve box 91 in the direction indicated by the arrow
until the stopper 86a abuts the second positioning portion 93b,
the distance that contains longitudinal direction of the slit 94

is further reduced. Since the longitudinal direction of the slit

94 is in the directicn of the shorter distance L2, the slit 24 becomes
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fullyopen. Asaresult, airpassesat anenhancedrate to remarkably
reduce the negative pressure in the internal space S1 of sleeve
32,
By the way, the present invention is by no means limited to
the above described embodiment.
For instance, the cuter surface of the lever main body of
the lever 30 may be provided with anti-slippery undulations or a
finger hook so that the lever 30 may be handled with ease.
After the above described embodiment, or example of

modification some of the components may be omitted if needed or

combined with other components which is not explained herein.

INDUSTRIAL APPLICABRILITY

As described above in detail, the present invention provide

a manual breast pump that can be conveniently operated by hand.
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L. A manual breast pump comprising:

a breast pumpmainbody having a substantially conical suction
portiontobeappliedtoabreast, andadetachable connectingportion
detachably fitted to a bottle to communicate with the bottie ; and

a lever with long shape extending in a direction and held
by shaft on the breast pump main body at a middle part thereof by
means of a rotative and supportive shaft, the lever being rotatable
in opposite directions around the shaft, wherein

the lever is configured to suckmilk from said suction portion
communicating with a predetermined internal space that contains
a piston by generating negative pressure in said internal space
due to change of a specified internal space thereof that contains
a piston by means of a relative reciprocating motion of the piston
that is caused by a movement of an end of said lever as a result
of a rotary moticn thereof and make the sucked mother’s milk drop
into said bottle ; and

anegativepressuregeneratingmeans comprisinga vent passage
communicating with said suction portion, a fixed piston arranged
at an end of the vent passage, and a sleeve arranged integrally
at an end of said lever, into which said fixed piston of said breast
purtp main body is inserted to communicate with said vent passage,
said inserted fixed piston being adapted to slide in the inside
of said sleeve when said lever is rotated so as to generate negative
pressure by rotating of the lever in the space defined by the inner
surface of said sleeve and a facet of said fixed piston.

2. The breast pump as claimed in Claim 1, wherein
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other; and the spindle member provided with an engaging means for
engagement with any of said bearing sections.

3. The breast pump claimed in 1 or 2, wherein at least
the inner wall of said sleeve has a curved profile that agrees with
the locus of the rotary motion of an end of the lever.

4. The breast pump claimed in one of Claim 1 to 3, wherein
the outer periphery of the piston to be elastic and inclined toward
the lever to reduce its dimensions.

5. The bréast pump claimed in one of Claim 1 to 4, wherein
the piston no longer airtightly be contacted the inner wall of the
sleeve at the end of said sleeve when the other end of the lever
is moved to come closer to said bottle.

6. The breast pump claimed in oné of Claim 1 to 5, wherein
the sleeve provided on the outer surface of its closed end with
a pressure regulating means.

1. Thebreast pump claimed inClaim 6, wherein the pressure
regulating means arranged on the cuter surface of the closed end
of the sleeve ; and

a valve box having at least two pairs of oppositely disposed
innerwalls, thedistance L1 separatingone of the pairs of oppositely
disposed inner walls being greater than the distance L2 separating
the other pair of oppositely disposed inner walls ; and

a valve body made of an elastic material and having a
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substantially circular outer periphery and a slit for allowing air
to pass through ; and
the opening of saild slit being adjusted by inserting said

valve body in said valve box and rotating the valve body in said

valve box.

25




