2 2 Nov 2004 SPECI FI CATI ON DELI VERY CONTAI NER Techni cal Field: The present
invention relates to a delivery container for storing a liquid such as a
chemical liquid, a gel-like flowable liquid, or the Iike ¢h@ NOYc20840i ng
the liquid based on a punping action. Background art: One known a delivery
container for discharging a liquid such as a chemcal liquid, a gel-Ilike
flowable liquid, or the like is disclosed in Japanese | ai d-open patent
publication No. 5-319466. The di scl osed conven- tional delivery container
has a punp disposed in an upper gm@ifp Pt eof for drawing up a liquid
fromwithin a chanber in the contalner. e liquid in the container is
drawn via a tube extending downwardly fromthe punp and discharged froma
di scharge port positioned above the punp. The disclosed delivery
cont ai ner has check balls di pposeHRESCONERKNERI Ves upwardly and
downwardly of the punp. Wen the punp is pushed, a piston in the punp 1is
di spl aced downwardly to push the liquid filled in the punp. The | ower
check ball closes_its port and the upper 12 Nov 2004 check ball opens its
port, alldRchgicRe Fii§dd to be dis- charged fromthe punp out of the

di scharge port. Wen . ,
The present invention relates to a delivery

container for storing a liquid such as a chemical liquid,
a gel-like flowable liquid, or the like and discharging

the liquid based on a pumping action.

Background art:

One known a delivery container for discharging
a liquid such as a chemical liquid, a gel-like flowable
liquid, or the like is disclosed in Japanese laid-open
patent publication No. 5-319466. The disclosed conven-
tional delivery container has a pump disposed in an upper
portion thereof for drawing up a liquid from within a
chamber in the container. The liquid in the container is
drawn via a tube extending downwardly from the pump and
discharged from a discharge port positioned above the
pump.

The disclosed delivery container has check
balls disposed as check valves upwardly and downwardly of
the pump. When the pump is pushed, a piston in the pump
is displaced downwardly to push the liquid filled in the

pump. The lower check ball closes its port and the upper



the punp is released of the push, the piston is displaced upwardly under
the bias of a spring. The upper check ball closes its port and the | ower

check ball opens its port, filling the punp with the quui'zlzs“ﬁgl'm@ from
the chanber in the container. The conventional delivery container

rela- tively conplex in structure because of the plural check valves
enpl oyed for discharging the liquid fromthe con- tainer. For discharging
the liquid fromthe container, the container needs to performtwo

(i flerent helhonaiy lopln 3RsApEoN k1l At D! 40Ul T oML NG, Chamber

into the punp and an"action t i scharge qui In

each of thkhesecadt ifedsm thlepuhgckurabresphayestn e no ly to
performtheir intended fungt?%nsP Accordinng,afﬁg %gﬁg'ishggéuired to be

machi ned &he asmpsembledeaistd bifghhécguéﬁ(}YthénﬂiQQSﬁeiESd%ﬁai%&é!ﬂt to
manuf act ure. Because the check val ves of the conven- tional delivery

cont ai ner upherdfl yaundepl €khecbissr o€t hosprihfe ampgntppért BBebkquid that is
charged in one cycle fromthe container tends to vary if the check val ves
suf- fer Radlli ghpsesr ditsi porhepndopbralpwar theck hetksspeyst btprevent a
negative Bressure from bei ng devel oped in the interior of the container
be- causePS4tn &idddRSi F8epPEERUWEtRoLhE Hamuidt suppliedl from2tNev 2004

for the pu g._draw_in the liquid fromthe chanber based on a punping
act i on. Tﬁgg?%ﬁﬁtFBntbﬁpF89§algﬁrthe del i v-

The conventional delivery container is rela-
tively complex in structure because of the plural check
valves employed for discharging the liquid from the con-
tainer. For discharging the liquid from the container,
the container needs to perform two different actions,
i.e., an action to draw the liquid from the chamber into
the pump and an action to discharge the liquid from the
pump. In each of these actions, the check valves have to
operate normally to perform their intended functions.
Accordingly, the pump is required to be machined and as-
sembled with high accuracy, and hence is difficult to
manufacture. Because the check valves of the conven-
tional delivery container are of a complex construction,
the amount of the liquid that is charged in one cycle
from the container tends to vary if the check valves suf-
fer a slight error in their operation.

It is necessary to prevent a negative pressure
from being developed in the interior of the container be-

cause such a negative pressure would make it difficult



ery contai ner disclosed in Japanese | ai d-open patent pub- |ication No.
5-319466 is a free piston that slides down- wardly in the C?ﬂ a&ﬁﬁr Ef t he
anount of liquid in the container is reduced, thus preventi 2 é@ ive
pressure from being developed in the container. The free piston and
ancillary nenbers nmake the container structurally conplex. Another
possi bl e approach to preventing a nega- tive pressure from bei ng devel oped
in the container would be to introduce external air into the container.

How ever fothe heXipapaleodideabi1is: ichef 0duged wouhd:Rasehlkked! nabal
m croorganisns to find their way into the container, contam nating the

liquid inorhe pompdingerctlibn.s gheokpeatioh thglpyegenth LA¥eaLhoy_to

provi de a delivery container which is of a relatively sinple structure

and is capabl eostadinsghaigicigsadnenededanaseubtidf obefupdtenti phbe in each

cycle of oqperation. D sclosure of the invention: To achieve the above

obj ect, tHeFEtionNovi §edlo¥Bb6adcordinee mithonhthpteskntiesnsenhion a

delivery con-__tai,ner having a bottonmed cylindrical casing for storing a

liquid t h¥PERTY dRd thec §o™-8AneXaPPy theyapPynkoaAt téauhd an theer end of

the casin nd .havi ng a _di schar ort for discharging the liquid from
g Berrgoes -5

the casing- tR&"S4p* uses, 0BESNERArPy2hPadaE1Ye RESESUBRar dl y

For” i sokarg by TR Tl RaRR RO ERE” AR Frr outhe: hvg Blaton '© C7%1 0
and ancillary members make the container structurally
complex. Another possible approach to preventing a nega-
tive pressure from being developed in the container would
be to introduce external air into the container. How-
ever, the external air thus introduced would possibly al-
low microorganisms to find their way into the container,
contaminating the liquid in the container.
It is an object of the present invention to
provide a delivery container which is of a relatively

simple structure and is capable of discharging a metered

amount of liquid reliable in each cycle of operation.

Disclosure of the invention:

To achieve the above object, there is provided
in accordance with the present invention a delivery con-
tainer having a bottomed cylindrical casing for storing a
ligquid therein, and a cap vertically movably mounted on
an upper end of the casing and having a discharge port

for discharging the liquid from the casing, the cap being



charge port. The delivery container also has a cylinder disposed in a

| ower portion of the casing and having an axis extending verz caIIy a
pi ston vertically slidably disposed in the cylinder and havi Aoy 2004
conmmuni cation hole vertically extending therethrough, a hO||OM/Shaft
having an end connected to the comuni cation hole of the piston and an
opposite end connected to the discharge port of the cap, and a check
val ve di sposed in a passage extend- ing fromthe comunication hole via

the shaft ricaniada yditsa R ree it uph@irdl gyl f'OW' g from
bel ow the plstogdand bl ocki ng thga IQUIZS§ Eggprgﬁga gvé 9h pi st on,

the cyl i ndespavingral ilowales SRgeway-di g/ tBFMQ‘fﬁdthlengaEHH?dfﬁgmmm cati on
between the interior of the cyl- inder and the interior e casi ng when

the pi st odliisshapgsing dhed lupwecdify o thee caphhgdehroagd bhacking fluid
comuni cati on between the interior of the piston and the interior of the

casi ng whéhagge PoFtton iThepgsiltivemyd codowinardhysbnhabeacylindaer Wth the
del i very cgntai ner thus constructed the cylinder is mounted in the | ower
portion o@lFPQSEQElnlﬁg OHfedr P@étﬂpémp§a§bageaaynprenddhsvihgldn

conmuni cat i on the interior of the piston and the interior of the
casi ng whéf thsxﬁ g%&ﬁgl¥e§5§FﬁﬁéﬁédadB&ﬁRﬁPdV9thC§1QYNBWlQ@DhYthe

cylinder. refar lLiinder is filled with the liquid by gravity
f¥on1the Fﬁ@% passgae%ay &?1P Sfhgad hBYlﬁgc@sgawvuPb?aFh@nchlﬁder to

draw up tb%rkh%%ﬂ@ya%xtendlng therethrough, a hollow shaft having
an end connected to the communication hole of the piston
and an opposite end connected to the discharge port of
the cap, and a check valve disposed in a passage extend-
ing from the communication hole via the shaft to the dis-
charge port, for passing the liquid flowing from below
the piston and blocking the liquid flowing from above the
piston, the cylinder having a flow passageway for provid-
ing fluid communication between the interior of the cyl-
inder and the interior of the casing when the piston is
positioned upwardly in the cylinder, and blocking fluid
communication between the interior of the piston and the
interior of the casing when the piston is positioned
downwardly in the cylinder.

With the delivery container thus constructed,
the cylinder is mounted in the lower portion of the cas-
ing, and the flow passageway provides fluid communication
between the interior of the piston and the interior of

the casing when the piston is positioned downwardly in



is the case with the conventional delivery container. Wen the piston is
pushed downwardly, the pis- ton closes the flow passageway, ag? tne liquid
inthe cylinder flows through the communication hole of the p# <-NO¥r2ggshe
check val ve, and the shaft, and is discharged fromthe discharge port.
Since the piston closes the flow passageway when the liquid is

di scharged, any other valve nechanisns such as check balls are not
required, and hence the mechanismfor discharging the liquidis

si mpli fi edhBegausRidhe eHd adeyrd S+l | WM he-lLkqg- ;uid by gravity at
all g mes, thgejguanti ty of e ﬁe'duitfge fﬁ’gﬁ\%%??c 59388 i”étg‘ngFm‘ ned by

the di st addentiioy lagaviity! EroRDYes 36! ohBSaREREYT 3R gLopad the f1ow
pas- sageway. As the quantity of the liquid that 15 dis- C argeﬁ fromthe

del ivery com aievessegyndiorgater rgd ibderhow gead ap bad Lhguegesation of a
conventional valve nechanismis, the quantity of the liquid that is dis-
char ged fASmtiige cdsls Waith ¢dwet siomaenits omailntiail hedrat cantaonstant | evel .
Wien the piston is pushed upwardly under the bias of the spring, the
check val ve prevents"hge Ehgupdstpashedrouahedfdomewayfindethé rptst| owi ng

back into _the .cylinder. The check valve may be sinplified in structure
22NOV2004 88 ictl%(?é”st tdrie PR sERESHAYuNnENEf thReliflgifidinhahe) s

diSCharge@ylh%dgqefﬁ%wsn%h&%ugk %h%eggﬁguﬁgégggggehoigegfathe pis-
ton, the check valve, and the shaft, and is discharged
from the discharge port. Since the piston closes the
flow passageway when the liquid is discharged, any other
valve mechanisms such as check balls are not required,
and hence the mechanism for discharging the liquid is
simplified. Because the cylinder is filled with the lig-
uid by gravity at all times, the quantity of the liquid
that is discharged is determined by the distance that the
piston moves after the piston has closed the flow pas-
sageway. As the quantity of the liquid that is dis-
charged from the delivery container is not governed by
how good or bad the operation of a conventional valve
mechanism is, the quantity of the liquid that is dis-
charged from the delivery container is maintained at a
constant level.

When the piston is pushed upwardly under the

bias of the spring, the check valve prevents the liquid
pushed out of the cylinder from flowing back into the

cylinder. The check valve may be simplified in structure



negative pressure is developed in the casing when the |liquidis

di scharged fromthe discharge port. Neverthe- |ess, the liqUi%éFﬂD
reliably be discharged because the cylinder is filled with t Muﬂ“#by
gravity. The de- livery container according to the present invention is of
a relatively sinple structure as it does not have a free piston slidable
in the casing, unlike the conventional delivery container. The seal ed
casing is protected against the entry of mcroorganisns into the liquid

held in tde itasioeg nBte J6faytPassAgewn P bef %@bh%tqﬁ%%ﬁﬁs i@ slot
defined in the cylinder and extendi ng downwardly rom an uppér portion of

the cyli nddmschemgesl.t he range in which the piston is slidable, for
providing fluid conmu- nication between the interior of the cylinder and
the in- terior of thé@fc&bengasihgrébyofha kegqled sepubeudes changgd in a
quantity determ ned by the |length of the slot. Wen the piston is

depr essed HO@&T 1iVife PHIESSULE tilfe deyelliopedr int hkel cgvidgf whea baek fromthe
cylinder iinto, the casing, and is not discharged fromthe discharge port.

Vhen the pitStdd 'S GEpcdergedpdom keespdechargreporyhi nieverthe-1iquid is
the. ampuniogE 1 SNy B00: e “PrqaRdYp hengassheragdt Recphagonnes | ar ger
Bl ston | o ZRaTTSr. 18 naa et VAEH RRer et Py pleviep SR e Y e

livery container according to the present invention is of

a relatively simple structure as it does not have a free

piston slidable in the casing, unlike the conventional

delivery container. The sealed casing is protected

against the entry of microorganisms into the liquid held

ih the casing.

The flow passageway preferably comprises a

slot defined in the cylinder and extending downwardly

from an upper portion of the cylinder across the range in

which the piston is slidable, for providing fluid commu-

nication between the interior of the cylinder and the in-

terior of the casing, whereby the liquid can be dis-

charged in a quantity determined by the length of the

slot. When the piston is depressed over the slot in the

cylinder, the liquid flows back from the cylinder into

the casing, and is not discharged from the discharge

port. When the piston is depressed past the slot in the

cylinder, the liquid is discharged from the discharge

port. Therefore, if the slot is shorter, the amount of



di scharged fromthe delivery container can easily be ad- justed by the

| ength of the slot, it is easy to change the discharged anount of the

| i qui d depending on the ap- plication of the delivery contaigeg.NOV 2004
Preferably, the piston and the shaft are inte- grally couple
substantially linearly to each other, the shaft having a portion
projecting upwardly fromthe cas- ing with the piston nounted in the
cylinder. Because the cylinder is positioned in the |ower portion of the

cas- ing, the Waehd beudiHdd et bﬁ/oth@SE@Lletohhgspﬁégfggral an8 }L@ chie

cylinder. However, as the pistonand the shaft are “infegral 'y cotpl ed
subst anti @lllox liisndamgert,0 téac Arbiher ofrapdet heqahal bubasaasner Li,on
projecting upwardly fromthe casing with the piston nounted ih the
cyl i nder, tiiee piistont ds eaaliier.nstdnkcedthe theuayl baderebyihaldi ng the
shaft. Thus, it is easy to carry out the process of in- stalling the
pi ston i ndigehaypgesddironithec deilayepretonablinenasan eapslyt bbeadur -

roundi ng the projecting portion of the shaft and extend- ing vertically
toward t hd¥&5d 15’I¥dtﬁ’ﬁe1@5’ﬁtll?a9ifn§h§ §det,ohll ta@beaext badrhgngertical |y
toward the,casi.ng.and held in slidably fitting relationship to the first
t ube, the%hFiggF%Pﬁﬁ eﬁa@ﬁﬁ@nﬁ Pl & eeﬁ@ﬁ&?ﬂgdﬁpﬁnﬁFﬁﬁe@Fiﬁgefﬁﬁnla 2 2

NOV 2004 dj .end _t:h of, | ral l oward the second tube, and the
second tu éikgkﬁ%% 5&52%%n eégggﬁynﬁgP%SlB?SYecting froma distal end

thereof laterally toﬁ@égekggl§ir§ﬁe piston and the shaft are inte-

grally coupled substantially linearly to each other, the
shaft having a portion projecting upwardly from the cas-
ing with the piston mounted in the cylinder. Because the
cylinder is positioned in the lower portion of the cas-
ing, it would be difficult to install the piston alone in
the cylinder. However, as the piston and the shaft are
integrally coupled substantially linearly to each other
and the shaft has a portion projecting.upwardly from the
casing with the piston mounted in the cylinder, the pis-
ton can be installed in the cylinder by holding the
shaft. Thus, it is easy to carry out the process of in-
stalling the piston in the cylinder.

The casing preferably has a first tube sur-
rounding the projecting portion of the shaft and extend-
ing vertically toward the cap, and the cap having a sec-
ond tube extending vertically toward the casing and held
in slidably fitting relationship to the first tube, the

first tube having a first engaging lip projecting from a



tube, the arrangenent being such that when the cap is po- sitioned
upwardly, the first engaging lip and the second engaging |ip_engage each
other to retain the cap on the casing. Since the first tube ZdbAMWeHm
second tube are held in slidably fitting engagenent with each other, ﬁo
dust and dirt enters fromthe exterior into the space that is surrounded
by the first tube and the second tube. In addition, because the portion
of the shaft that pro- jects fromthe casing is positioned in the space

sur- roundedthy the thb&%pEyhatéﬁalhbeté@ﬁ?ﬂdthébﬁe BHddFﬁEe,aQﬂddirt
enters the casing upon sliding novenent of the s aft relatrve to the

casi ng whéhet lsecshaf tubs hewﬁhgablﬁecaﬁmeénﬁag&ﬁ§p9959p£8'¥8E§h§a|
novenent of the cap. Brief description of the draw ngs: F?G. 1(a) is a
cross- sectfiromak diiewadf eaddehelrevér Jacenhailpetorsedr dhagri st he present
invention, showing the position of the parts when a cap is not pushed
down; FI Gtubeh) the arappesmenst beanb euelv bhathehee- theveay tenpainer,
showi ng the position of the parts when the cap_is pushed down;, 2 2 NOV
2004 FI G S3tengd upwgdivye theehisrtacogrohngr lin andethel seepydcont ai ner

shown in FhGS.iléaé.and 1g§)5 Fgg. 3 gg ig a Egrspective vi ew of a check
val ve wit R PES V8l véPp&PEeHEi RGCBpBRRegngC retain the cap on the
casing.

Since the first tube and the second tube are
held in slidably fitting engagement with each other, no
dust and dirt enters from the exterior into the space
that is surrounded by the first tube and the second tube.
In addition, because the portion of the shaft that pro-
jects from the casing is positioned in the space sur-
rounded by the first tube and the second tube, no dust
and dirt enters the casing upon sliding movement of the
shaft relative to the casing when the shaft is vertically

moved in response to vertical movement of the cap.

Brief description of the drawings:

FIG. 1(a) is a cross-sectional view of a de-
livery container according to the present invention,
showing the position of the parts when a cap is not
pushed down;

FIG. 1(b) is a cross-sectional view of the de-
livery container, showing the position of the parts when

the cap is pushed down;



FIG 3(b)

bei ng cl osed. Best node for carrying out the invention:

present i

is a perspective view of the check valve with its val ve port

Enmbodi ments of the

nvention will be described below with reference tQ@ RI N8V 2004

through 3. As shown in FIGS. 1(a) and 1(b), a delivery container
according to the present invention conprises a casing 3 filled with a
liquid 2 and a cap 4 nounted on an upper end of the casing 3. A
hol l ow cylin- der 5 whose axis extends vertically is disposed in and

integrally fornmed w khga bow@rapggggggc gvghgéggzggg 2c%%§ngeg gubular

chem cal

pi ston 6

is slidably disposed in the cylin- ston 6°1's

1

connect ed the ded ivapry4 dontaimel- shewnshafl F1éswhigh)exhandsyyertical Iy

t hrough an upper portion of the casing 3, so that vertical novenment of
the cap 4 can be tr&dsni 8ed vbaat perspattivetPidhicopi stOHeBc The cap 4,
7, and the piston 6 are integrally coupled substantially
| i nearly v@l¥gcwishhdits Ted vehabtrt Pehiag apenppendend portion projecting

t he shaft

axially f

romthe casing 3. 2 2 NOV 2004 The casing 3 conprises a

substantial Iy cylin-Fdficalibbaipep Barabettine ci¢wndbrtideichegkal |y

formed t

t he barrel’®

covering

herewith at .its bottom a mddle |id 3b closing an upper
13 Hithpse VP

end of

V8cPPrkeBeiBIt RéCEPBer end of the barrel 3a in

relation to the mddle 1lid 3b, and a bottomlid 3d fixed to a
| ower end of the

Best mode for carrying out the invention:

Embodiments of the present invention will be
described below with reference to FIGS. 1 through 3.

As shown in FIGS. 1(a) and 1(b), a delivery
container 1 according to the present invention comprises
a casing 3 filled with a chemical liquid 2 and a cap 4
mounted on an upper end of the casing 3. A hollow cylin-
der 5 whose axis extends vertically is disposed in and
integrally formed with a lower portion of the casing 3,
and a tubular piston 6 is slidably disposed in the cylin-
der 5. The piston 6 is connected to the cap 4 by a hol-
low shaft 7 which extends vertically through an upper
portion of the casing 3, so that vertical movement of the
cap 4 can be transmitted via the shaft 7vto the piston 6.
The cap 4, the shaft 7, and the piston 6 are integrally
coupled substantially linearly to each other. The shaft
7 has an upper end portion projecting axially from the

casing 3.



barrel 3a in covering relation to the bottomthereof. The mddle lid 3b
and the upper |lid 3c have a comrunica- tion hole 8 defined centrally
therein, through which the shaft 7 slidably extends, with ag gmvngmﬂ
being inter- posed between sliding surfaces of the mddle |i band "t he
shaft 7 for preventing external air fromentering the casing 3. The
interior of the casing 3 is thus sealed against contact wth external
air. An upwardly project- ing cylindrical outer tube (first tube) 3e is

nounted on an upper r f ot | Ld The.c 4 has _a
substantially cyIindE?%aFgﬁgP%pgrEggpgggﬁsm%tﬁggsa?ggﬁaigg ﬁgiana def i ned

inits tipgriesd, gt Hangerdhnd $HAI8HN i tSck OpLionsfor the
user to engage with fingers to push ?ﬁe cgp 4 Eomn§w§%%8|§5%$ﬁg cap 4 is

normal | y Wihesedrittd rv d tgp wataloyh, by madanelmgdlgbhgygggnghghehp efhe
flange 4b has on its |ower surface a dowwardly projecting cy Pn rical

i nner tuls@d sdcohe bareelidas! adabippeti flidd3kbnfikedoubethtufgpede on the
upper lid 3. The inner tube 4c has an annular outwardly projecting
engagi ng 6°9 & &he herredesaeid epveringove280donheoother meddtant erenti a
surface ttiere%%),r and the outer _ tube 3e has an annul ar inwardly projecting
engagi ng g 8¢ 60 Re bopsem did 8f £hzernher aclewant endnofathsur f ace

the cap 48t ERe Badng YR aainse PeioRotal Clneper Fom CTbegh- he cap 4 i s
normal |y QE%Sﬁgdbﬁe 1lid 3b and the upper 1lid 3c have a communica-

tion hole 8 defined centrally therein, through which the

shaft 7 slidably extends, with an O-ring 9 being inter-

posed between sliding surfaces of the middle 1id 3b and

the shaft 7 for preventing external air from entering the

casing 3. The interior of the casing 3 is thus sealed

against contact with external air. An upwardly project-

ing cylindrical outer tube (first tube) 3e is mounted on

an upper surface of the upper 1lid 3c.

The cap 4 has a substantially cylindrical up-
per portion with a discharge port 4a defined in its tip
end, and a flange 4b disposed on its lower portion for
the user to engage with fingers to push the cap 4 down-
wardly. The cap 4 is normally biased to move upwardly by
a spring 10 housed therein. The flange 4b has on its
lower surface a downwardly projecting cylindrical inner
tube (second tube) 4c slidably fitted in the outer tube
3e on the upper lid 3. The inner tube 4c has an annular

outwardly projecting engaging lip 4d on the lower end of

- 10 =~



nove upwardly under the bias of the spring 10, the cap 4 is prevented
from being dislodged fromthe upper lid 4c because the out erz ﬁﬁﬁ 3e and
the inner tube 4c are held together by the engaging lips 3f, ) Wﬁ@ﬂ#
upper end por- tion of the shaft 7 which projects fromthe casing 3 is

di sposed in a space that is surrounded by the outer tube 3e and the inner
tube 4c. The spring 10 is also disposed in this space. As shown in FIG

2, the cylinder 5 is of a substantially hollow cylindrical shape and has

three siaohe butdef iciedunferential angubael yneguak! yaﬁaaEﬁg_ asgtéffva' s and
extending axi ally downwardly fromthe upper end of the cylindér 5. The

slots 11 &xbal By &eseat banalaposnwhedlgbpye;tbeingnggghdimgi chpt he piston
6 is slidable. As shown in FIG 1(a), when the piston % s positioned
upwar dl y, 3€heni her uppeat ende ofykthedénnbrandrctinferahei hdr satfabe casing 3
comuni cate with each other via the slots 11. Therefore, when the piston
6 i s posi Fhersréd uphess ¢nopréngylingdetds BE ¢ahl edgageakhchi mes 2 2 NOV
2004 with %gg chemical liquid 2 that is sugﬁlied fromthe cas- ing 3 via
the sl ot s®t1®By tGravetdinThe HSt 6AP64i SNsFREaBRr§iRY spodedingt t he- cyl -

i nd 5 [ bst ant i al | |l ow cylindrical__shape. The piston 6
Lgse; cy?ﬁ%g%?cgkegg % mCha%b8P9éapR8e??ﬁe% SBORPEARTAY | HiRend &Pl y

;rgigLnGWRBQeauﬁaggblyvﬁh&grlghgiEgggegfiQhéh§p¥§£§e18Pagﬁgrcgg'4The
is prevented from being dislodged from the upper lid 4c
because the outer tube 3e and the inner tube 4c are held
together by the engaging lips 3f, 4d. The upper end por-
tion of the shaft 7 which projects from the casing 3 is
disposed in a space that is surrounded by the outer tube
3e and the inner tube 4c. The spring 10 is also disposed
in this space.

As shown in FIG. 2, the cylinder 5 is of a
substantially hollow cylindrical shape and has three
slots 11 defined therein at angularly equally spaced in-
tervals and extending axially downwardly from the upper
end of the cylinder 5. The slots 11 axially extend to a
position above the range in which the piston 6 is
slidable. As shown in FIG. 1(a), when the piston 6 is
positioned upwardly, the interior of the cylinder 5 and
the interior of the casing 3 communicate with each other
via the slots 11. Therefore, when the piston 6 is posi-

tioned upwardly, the cylinder 5 is filled at all times

- 11 -



al so has a conmmuni cati on hole 6b defined axially therein which extends
fromthe upper end of the piston 6 through the valve chanber 6a to the

| ower end of the piston 6. An O-ring 6¢c is nounted in the og%?r
circunferential sur- face of the |lower end of the piston 6 a hMDM 2004
against the inner circunferential surface of the cylinder 5. The check
valve 12 is made of silicone rubber. As shown in FIGS. 3(a) and 3(b), the
check valve 12 has a |ower portion in the shape of a hollow cylinder and

an upper wie itbr ichenlieashapeuall a wadge ikapaped: LAWRLgni ] ?EQQF tip
end. The upper tip end of the wedge-shaped up-"per portion of e check

valve 12 Hag & sticaitglet sdlotls a3 by yahvetrport 12a defined therein for
providing fluid com nunication between the exterior and interior of the
check valve 12. WeRhehpisheni 6alis| sijuddbPyfdomsosead 0ihhene chgrk val ve 12
from bel ow the piston 6, the valve port 12a is opened to allow the

cheni cal RP§&Td 52 3¢ B&sof ehevbehpotghllushehdbew cyplEhGrid4a). Wien the
chem cal hﬁ uid 2 flows toward the check valve 12 from above the 2 2 NOV
2004 pist§ a%,e‘t héheaPHELREr € 198 Rscylésduical praleat chawbechéai cal

liquid 2 firempassi t her.et hr ough, as_shown in FIG 3 (b) . The holl ow
shggi 7 hgggﬁP%%USB% CaRgt ggﬁlSgntféiﬁﬁetéﬁﬁeﬁnaﬂﬂthté fbaek end coupl ed

Lo TRz, MR, oh BER el SRR bt SpugeLeg e
also has a communication hole 6b defined axially therein
which extends from the upper end of the piston 6 through
the valve chamber 6a to the lower end of the piston 6.

An O-ring 6c is mounted in the outer circumferential sur-
face of the lower end of the piston 6 and held against
the inner circumferential surface of the cylinder 5.

The check valve 12 is made of silicone rubber.
As shown in FIGS. 3(a) and 3(b), the check valve 12 has a
lower portion in the shape of a hollow cylinder and an
upper portion in the shape of a wedge tapered toward its
upper tip end. The upper tip end of the wedge-shaped up-
per portion of the check valve 12 has a straight slit as
a valve port 12a defined therein for providing fluid com-
munication between the exterior and interior of the check
valve 12. When the chemical liquid 2 flows into the
check valve 12 from below the piston 6, the valve port
12a is opened to allow the chemical liquid 2 to pass
therethrough, as shown in FIG. 3(a). When the chemical

liquid 2 flows toward the check valve 12 from above the
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charge port 4a defined in the cap 4. Operation of the delivery container 1
for dis- charging the chemcal liquid 2 wll be described in de- tai

bel ow. When the cap 4 is not pressed dowwardly, as shown iZnZFN[W Zbgp),
the cap 4 is biased upwardly by the spring 10, and the piston 6 conhected
to the cap 4 by the shaft 7 is positioned upwardly. At this tinme, the
inte- rior of the cylinder 5 and the interior of the casing 3 comrmunicate
wi th each other through the slots 11, allow ing the cylinder 5 to be

filled wiphsthe @heﬁh@abaHEQUE@rt219$ 9§a¥h5§edV%8”8£Q$ﬁ§§e£h8f the

delivery container 1 grips the flange 4b and presses t cap 4

downwar dl yhead caghawauid Bl Groh( phesthg Ehékeehﬁohéhdi§§'§389ndgﬂﬂmﬂrd'y
by the shaft 7 that is coupled to the cap 4. Until the Oring 6¢ on the

pi ston 6 Fé@&hédbhe | ower ends of the slots 11, the chemical liquid 5 in
the cylinder 5 flows back into the casing 3 by being pushed by the piston
6, and hence is not THesbhitgedshabm 7 heasi schangeeposiid 4eouRl @4 NOV 2004
When the 0-ring 6¢c noves downwardly past the |ower ends of the slots 11,
the cheni &8 tHPqGR® % PRdt AEScyPWRYernE cpupbedstedthy phetpnséon 6. The

chem cal [} qui pressed. hy t iston 6 flows upwardly through the
commu- 'k 'Sﬁa%8| BE°VA SStEiu€§|9@m@HahﬁéFlga Rpkyecr hehe caemi cal

Lo g > BALILAChOR HRLEe SR ATRen A% 0 SLRE  DEon V8! ¥R PO 7810 oPened
charge port 4a defined in the cap 4.

Operation of the delivery container 1 for dis-
charging the chemical liquid 2 will be described in de-
tail below. When the cap 4 is not pressed downwardly, as
shown in FIG. 1(a), the cap 4 is biased upwardly by the
spring 10, and the piston 6 connected to the cap 4 by the
shaft 7 is positioned upwardly. At this time, the inte-
rior of the cylinder 5 and the interior of the casing 3
communicate with each other through the slots 11, allow-
ing the cylinder 5 to be filled with the chemical liquid
2 by gravity.

When the user of the delivery container 1
grips the flange 4b and presses the cap 4 downwardly, as
shown in FIG. 1(b), the piston 6 is displaced downwardly
by the shaft 7 that is coupled to the cap 4. Until the
O-ring 6c on the piston 6 reaches the lower ends of the
slots 11, the chemical liquid 5 in the cylinder 5 flows
back into the casing 3 by being pushed by the piston 6,

and hence is not discharged from the discharge port 4a.
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upwardly into the val ve chanber 12 from below the piston 6, as shown in
FIG 3(a), the chemcal liquid 2 flows through the piston 6,and then the
shaft 7, and is dis- charged fromthe discharge port 4a. V\heZZINQVu%ﬂ#
then rel eases the flange 4b, the cap 4 is pushed back upwardly under the
resiliency of the spring 10, causing the shaft 7 coupled to the cap 4 to
push back the piston 6 upwardly. At this tine, the chemcal liquid 2
remai ning in the upper portion of the piston 6, the shaft 7, and the cap

4 tends t@hkhowhbaok rihewatd mble sCubivRNELaDy HQUEY S e valve
port 12a of the check gg?ve 12 fs cl osed, ¥hggreng?ﬁi£§&%#e§?agcal l'iquid

2 does nobff khw backsi nto the eykmidal diqWbensthg Onei 8Pl 638PVES
upwardly past the |ower ends of the slots 11, the chemcal liquid 2 in

t he casi ngs3pfireswed bbr thghptibeosl 6t s Thei ahemibelcyigugders5, which is
filled with the chemcal liquid 5. Wth the delivery container 1 thus
con- struPtégsed ke thgepdgtiondér £iows npwaréllyi bhtbeghothenud@mauNOV 2004
of the casi,ng. 3, ig@&s not necessary for the cylinder 5 to draw up the
cheni cal PF&ng°§ Bs 6PhénEQsEhgi VAlVAeche®hoBnéa ovaereetheery

cont ai ner, ghere&oae, Lge strgc- tuLe of _the deljvery container 1 for

di schar gi FQ TR LA dS 5 PRUFHS2ERE Valuei GRAYPST nbPe aptl@entRecan eas-

LY De Tiaet uped. 1bRAsIuER ARt IR AYLLOYEReR: b0 {1LES ¥ HohD®
upwardly into the valve chamber 12 from below the piston
6, as shown in FIG. 3(a), the chemical liquid 2 flows
through the piston 6 and then the shaft 7, and is dis-
charged from the discharge port 4a.

When the user then releases the flange 4b, the

cap 4 is pushed back upwardly under the resiliency of the
spring 10, causing the shaft 7 coupled to the cap 4 to
push back the piston 6 upwardly. At this time, the
chemical liquid 2 remaining in the upper portion of the
piston 6, the shaft 7, and the cap 4 tends to flow back
toward the cylinder 5. However, because the valve port
12a of the check valve 12 is closed, the remaining chemi-
cal liquid 2 does not flow back into the cylinder 5.
When the O-ring 6c moves upwardly past the lower ends of
the slots 11, the chemical liquid 2 in the casing 3 flows
through the slots 11 into the cylinder 5, which is filled
with the chemical liquid 5.

With the delivery container 1 thus con-

structed, since the cylinder 5 is mounted in the bottom
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times, the delivery container 1 is capable of reliably discharging the
chemcal liquid 2 even through the casing 3 is of a sealed gépuggyr quhe
anount of the liquid 2 which is discharged in one cycle is e ned by
the axial length of the slots 11 defined in the cylinder 5. Therefore,
the de- livery container 1 can discharge the chemcal liquid 2 in a
constant quantity at all tinmes when the piston 6 noves fromthe | ower
ends of the slots 11 to the lowernost end of its stroke. The delivery

cont ai ner of iy kesieguiredt e ab&ChéegngE?fgbﬁnthéiSyigﬁdéﬁ different

guantities depending on the natures of the Tiquids. Forf exanple, the

delivery t¢tontaiamenpl the chegmiced Laqgdischangeithenechggicglichi gHid 2 in a
relatively small quantity, and is required to discharge a cosnetic in a
rel ati vel gonyegs iogaandetly veTlye cdekiiaey . colhairagord, ceheeasi-hy-change t he
amount of the liquid to_be discharged therefromin one cycle by adjusting
t he | engt h8*6f ofh&hs ded iverynconsaiogki hdéprsdisckargseyechéng one of a
pIuraIityeﬁf cylin_2 2,@@N’2004 ders 5 having_ slots 11 of different
| engt hs. ~ GOfEeC3dudddyd Ehdsdarietiyedsneampée andchercetcahfeas- many
different . pcations. |n the above enbodi nent, the check valve 12 is

* %pke st 8FtH5RgVer?n?ﬁ@u8 eBR GRPVEYIdNd8Y SbkShoused in the

housed in e piston
;?gi}dzsoﬁﬁﬁﬁgdggﬁﬁﬁitﬁ@i%ﬁe&@%ai'?&%uiélza£§ Jelloed as & passagevay that

times, the delivery container 1 is capable of reliably

discharging the chemical liquid 2 even through the casing

3 is of a sealed structure.

The amount of the liquid 2 which is discharged

in one cycle is determined by the axial length of the

slots 11 defined in the cylinder 5. Therefore, the de-

livery container 1 can discharge the chemical liquid 2 in

a constant quantity at all times when the piston 6 moves

from the lower ends of the slots 11 to the lowermost end

of its stroke. The delivery container 1 may be required

to discharge different liquids in different quantities

depending on the natures of the liquids. For example,

the delivery container 1 is required to discharge the

chemical liquid 2 in a relatively small quantity, and is

required to discharge a cosmetic in a relatively large

quantity. The delivery container 1 can easily change the

amount of the liquid to be discharged therefrom in one

cycle by adjusting the lengths of the slots 11 in the

cylinder 5, i.e., selecting one of a plurality of cylin-

- 15 -



ni cati on between the interior of the cylinder 5 and the interior of the
casing 3 in the above enbodi nent, commu- nication holes may i 3&&@9 gf
defined as such as a flow passage in the side wall of the chi Dk

I ndustrial Applicability As described above, the present invention is
appli- cable to a delivery container for storing a liquid such as a

medi cal fluid, gel-like flowable fluid, or the Iike and discharging the
| i quid based on a punping action. 12 Nov 2004 What is clainmed is: 1. A
delivery @@m@mamﬂavmmgmgyat@gqlao&o@ﬁqngegxlﬁgggkﬁg[ caglag_for storing a
liquid therein; a cap vertically novably nounted”on an upper end of said
casing anddeatilyy ahdi sElldnvgerypeichtbahedh 3- 16hakgl Bgeti Rechi Ayhg from said
casing, said cap being nor- nally biased to nove upwardly away” from said
casi ng by 4 ffementg ampd ipedione .downwar dl y toward sai d casing for dis-
charging the liquid fromsaid casing through said dis- charge port; a
cyli nder disposed i nl& tbfepbpyet eohodimentd thaschgchndabasring 88 axis
ext endi ng verticall¥' a piston vertically slidably disposed in said

cyl i nder &P4SRE iRy TR BHRiRRc &1 oHOMEVETY eEhpcghbgkexalvendR ngay

therethro%%hhd%s@%lf%Nt%%ag%a%%vHngraghgngagoz?ec%ﬁgléotigeslots

11 are defined as a passageway that provides fluid commu-
nication between the interior of the cylinder 5 and the
interior of the casing 3 in the above embodiment, commu-
nication holes may instead be defined as such as a flow

passage in the side wall of the cylinder 5.

Industrial Applicability

As described above, the present invention is appli-
cable to a delivery container for storing a liquid such
as a medical fluid, gel-like flowable fluid, or the like

and discharging the liquid based on a pumping action.
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comuni cation hole of said piston and an opposite end connected to the

di scharge port of said cap; and a check val ve di sposed insigﬁLz Nﬁ&ve
chanber of said piston in a passage extending fromsaid co [ 200bn
hol e via said shaft to said discharge port, for passing the liquid
flow ng from bel ow said piston and blocking the liquid flow ng from above
said piston, said check valve having a | ower portion in a shape of a
hol l ow 2 2 NOV 2004 cylinder, an upper portion in a shape of a wedge

tapered moyard,idis,ypneridip end, and a valve port provided at the upper
tip end of said wedge-shaped upper portion in a formof a straight slit
for providing fluid communi cation between the exterior and interior of
said check valve, said valve port being opened to allow the liquid

flowing from bel owisain quilSt@ryt @PpAsS rielehprawdhsand being closed to
prevent the liquid flowng from above said piston to pass therethrough;
said cylinder havi ng ddtdtomephsydgertay dadr capriag diorg stlowiigigcanmuni cati on
between the interior of said cylinder and the interior of said casing
when sai digiid dhéreigosi tioned upwardly in said cylinder, and bl ocking
fluid conmuni cation between the interior of said piston and the interior
of said casing when3&e® pestédralily peyibilonagudsedwendey uppsai d

cylinder. 2, The delivery container according to claim 1, wherein said
f1 ow pas<dtb 193EN% Abthaydmichéd discharge port for dis-

charging the liquid from said casing, said cap being nor-
mally biased to move upwardly away from said casing by a
spring and movable downwardly toward said casing for dis-
charging the liquid from said casing through said dis-
charge port;

a cylinder disposed in a lower portion of said
casing and having an axis extending vertically;

a piston vertically slidably disposed in said
cylinder and having a communication hole vertically ex-
tending therethrough;

a hollow shaft having an end connected to the
communication hole of said piston and an opposite end
connected to the discharge port of said cap; and

a check valve disposed inside a valve chamber
of said piston in a passage extending from said communi-
cation hole via said shaft to said discharge port, for
passing the liquid flowing from below said piston and
blocking the liquid flowing from above said piston, said

check valve having a lower portion in a shape of a hollow
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in said cylinder and extendi ng downwardly from an upper portion of said
cylinder across the range in which said piston is slidable, Lzr[ﬁéoviding
fluid conmunication be- tween the interior of said cylinder Z N 2004
interior of said casing, whereby the liquid can be discharged in a
gquantity determined by the Iength of said slot. 22NOv2004 3. The delivery
contai ner according to claim 1, wherein said piston and said shaft are
integrally cou- pled substantially linearly to each other, said shaft

havi ng a @Reriddy prai egddd1d dyvard] ¥ f raorgtiagged 2SR g (tﬁb“,?%%le% pi ston

mounted in said cylinder. 4. The delivery nt al ner accor to claim 3,

wher ei n sadwhreRsitig Jpsed dig €nd, Uk W RRURA RGNS rRiQIeSCHNY portion
of said shaft and extending vertically toward said cap, and said cap

havi ng a tdecanbdmibe eYend erfligag o erddges!dhs dedaiibesaigd reasinnd nraRd hel d in
slidably fitting relationship to said first tube, sai first tube having
a first dmgagiafy d igkyrigihectalig fiaamparovdiddtgl fand d kereohilcataoal | y
toward said second tube, and said second tube having a second engagi ng
lip proj atiwapn frhsmextdisicd aadd imttemdofr lodt erdld yheokanve lyai,d fir st

tube, the arrangenent being such that when said cap is positioned

upwar dl y,Sasis} d’af%ivrestpoéfr‘fgéljilﬁ@ lORenEed teaiad love tbed ldagagdi #gomwiipgengage
each other to.retain sajd cap on said casin%. 5. The delivery contai ner
accordinéﬂFﬂléT'qw said piston to pass therethrough and being

closed to prevent the liquid flowing from above said
piston to pass therethrough;

said cylinder having a flow passageway for
providing fluid communication between the interior of
said cylinder and the interior of said casing when said
piston is positioned upwardly in said cylinder, and
blocking fluid communication between the interior of said
piston and the interior of said casing when said piston

is positioned downwardly in said cylinder.

2. The delivery container according to claim
1, wherein said flow passageway comprises a slot defined
in said cylinder and extending downwardly from an upper
portion of said cylinder across the range in which said
piston is slidable, for providing fluid communication be-
tween the interior of said cylinder and the interior of
said casing, whereby the liquid can be discharged in a

quantity determined by the length of said slot.
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1, wherein said check valve is made of silicone rubber. Abstract A
delivery container has a casing filled wth a chem cal ﬁgld and a cap
nount ed on an upper end of the casing. A hollom/cyllnder QiNQVsQ S 1S
disposed in and integrally formed with a | ower portion of the cas- |ng A
tubul ar piston with a check valve is slidably disposed in the cylinder.
The piston is connected to the cap, which has a discharge port, by a
hol | ow shaft which extends vertically through an upper portion of the

cas- ing, so that verlinal JEMEHEY LhdNfiARLAIARS kAT i ted via

the shaft to the piston. |Inasnuch”as the cy I'sposéd in the

bot t om of1 t hehe&asi MGsa 11§ I d-arf¥ered 99 féﬂéﬁd a@:te alt ddys My -t he
chem cal I|qU|d which 1is supplied via the slots by gravity. The chem cal

lig- uidploes sutdsteed 410 be idreamn ummrach Mecarde dnsfrcharged in a
constant quantity fromthe discharge port in one cycle of operation of
t he del i vervirepra ggmerion projecting upwardly from said casing

with said piston mounted in said cylinder.

4. The delivery container according to claim
3, wherein said casing has a first tube surrounding the
projecting portion of said shaft and extending vertically
toward said cap, and said cap having a second tube ex-
tending vertically toward said casing and held in
slidably fitting relationship to said first tube, said
first tube having a first engaging lip projecting from a
distal end thereof laterally toward said second tube, and
said second tube having a second engaging lip projecting
from a distal end thereof laterally toward said first
tube, the arrangement being such that when said cap is
positioned upwardly, said first engaging lip and said
second engaging lip engage each other to retain said cap

on said casing.

5. The delivery container according to claim

1, wherein said check valve is made of silicone rubber.
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