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, alld®chgicRe Fii§dd to be dis-

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



charged fromthe punp out of the discharge port. Wien the punp is
rel eased of the push, the piston is displaced upwardly under the bias of

a spring. The upper check ball closes its port and the | ovgr ﬁ?ﬁp al |
opens its port, filling the punp with the liquid suppliedm?rzo thzﬂlﬁ
chanber in the container. The conventional delivery container is rela-
tively conplex in structure because of the plural check valves enpl oyed
for discharging the liquid fromthe con- tainer. For discharging the

liquid fremehe paant dRelk itlh ogggtghﬁﬁgaﬁgegﬁetggﬁerfo§§%%mo different

actions, i.e., an action to dfaw the PSnitrdidn F f46 the

pump and ahadeeidoE o @h%cb@h@eohﬂeokiGHEddﬁéeﬂhEﬁgrﬁgyPE' fegach of

t hese actions, the check valves have to operate to performtheir
i nt ended thecpuopsis Aetendiedgby, thBepaHAP 'tﬁergggkéﬁdiéodbspﬂégéaned and
as- senbled with high accuracy, and hence is difficult to nmanufacture.
Because t hpwelrddly waleestbe bliescofivenspringal wkki upp¥rcenéakner are of a
conpl ex construction, the anmount of the liquid that is charged in one
cycle fr&mldhelesseailer poshdendotiar Jowert bbeckebklVabpesssifts fer a
slight error in _their operation. |t is necessary to prevent a negative
pressure pPFGnlSéﬂﬁdnﬂeﬁéﬁoﬁéﬁpiHlFﬁethﬁtéiﬁ@#doﬁuppble@nfa@methbe- cause

such a neg%%%%%rpggs%ﬁgecgg%gqnggge it difficult 2 2 Nov 2004

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



for the punp to draw in the liquid fromthe chanber based on a punping

action. The solution enployed in the deliv- ery container digsgl I
Japanese | ai d-open patent pub- lication No. 5-319466 is a fﬂi& ﬁﬁ€3Mhpthat

slides down- wardly in the container as the anmount of liquid in the
container is reduced, thus preventing a negative pressure from being
devel oped in the container. The free piston and ancillary nenbers nake
the container structurally conplex. Another possible approach to

preventi ndoar negapurp/ed@essuLe thembeiRg ¢exsl epedchaqbhe §a0LAl ner
would be to introduce external air into the container. How ever, the

ext ernal ainr at fpusipiimyr edtrdet .woahe peIsikbby ah lb?é’drf&ﬁr eREgaRN $Y® to find
their way into the container, contam nating tﬁe iquid in the container.
It is an &Bpeconshinies ghesdwsednientbpantee paddi-dpen getimer pupont ai ner
which is of a relatively sinple structure and is capable of discharging a
metered arS@Flos No.q&i-d LPés6abise ai freachieyohetbétopkidesodowiscl osure
of the invention: To achieve the above object, there is provided in

accor danc¥3FAY fRe theeSORt aingEnasokhs aBPHREr 9L cbaquidi berthaving a

bot t oned indrical. casing for storing a liquid therein, and a cap
verticall%%bggégﬁg ﬁﬁuﬁ?gﬁggﬁ' 5 uﬁpﬁégvéﬂalﬁg fhBegativg RrESHAYENg a

gigcpébgggg%ﬁﬁbeﬁﬁb gg%%ﬁgﬁghngntgﬁelEQHLQiLégU]t?ﬁecgﬁgggbiépgncap bei ng
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



normal Iy biased to nove upwardly away fromthe casing by a spring and
novabl e downwardly toward the casing for discharging the qufid fromthe
casing through the dis- charge port. The delivery contai ner & ébNﬂHsﬂm4
cylinder disposed in a |lower portion of the casing and having an axis
extending vertically, a piston vertically slidably disposed in the
cylinder and having a comruni cation hole vertically extending .

t her et hrough, a holl ow shaft having an end connected to the conmunication

hol e of th@xrmagtign biakd AR PRRRS LOWERA160RSG o.fhe diggharge port of
the cap, and a c%gck val ve di sposed in a9gass§g§ggbtghg-cgﬁ%ngrb%Ithe

comuni cat @priciee avida nidvarakatiownatbe ydkswachat ge Bgéﬁn f@érpass!ng the
liquid flowing frombelow the piston and bl ocking the IHUI flow ng from
above t he digichieggingheheylilopdd favimngha thewngashaeawaythar gpsovi d- ing
fluid communi cation between the interior of the cyl- inder and the
interior 6h3TYe E&3itng Vilken defld vpirst coniainpeshal sonkdsugveylh ides t he
cylinder, and blocking fluid comrunication between the interior of the
pi st on an&1ERESEOh & Porl o¥eTL: ROTEAOrngtnkba theipgsend hsvpogi &honed
downwardly i.n the cyl.inder. Wth_the delivery container thus constructed,
t he cylinégﬂsifxﬁﬁﬁﬁﬁ@@ WFrFHEaP&KbrépBF?FQH yereheaddy- sihgaband the flow
passageway . igf fluid ¢ ni cati.o between the interior of the
pi ston anélgkggfn gPigﬁeoFyqﬂﬁéeEaéPﬂggﬁﬁéﬂgtﬂecﬁW§PthP§lﬁﬁsh@l@ned
dO“““ard|¥eEEically extending 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



2 2 Nov 2004 the cylinder. Therefore, the cylinder is filled with the f
liquid by gravity fromthe flow passageway. It is thus not n ssary for
thg cylinder to draw up the liquid as is the case with the cggaeﬁOVqﬂmh
delivery container. Wien the piston is pushed downwardly, the pis- ton

cl oses the fl ow passageway, and the liquid in the cylinder flows through
t he communi cation hole of the pis- ton, the check valve, and the shaft,
and is discharged fromthe discharge port. Since the piston closes the

f1 ow passageway 1wheIet.he THaHerd h.SC an r . valve, pechani sns
such gs check balls are nofggg%ﬁkﬁeg?% %ﬁgqﬁeﬁéeg¥h§EE§8HaWﬁ§ﬁlFgg _

di schar gi id qufie lbyqujrdviisy Fireml ichieed1 oRepauss EQ§y9y|&Ed§F.Eﬁu%'lled Wi th
the lig- uid by gravity at all tinmes, the quanglty of the Tiqui that is
di schar geddits neeterzinye d day thie ofildhdeee tbhatkavhep Bhet 2RgRMessaf ter the
pi ston has closed the fl ow pas- sageway. As the quantity of the liquid
that is dii$ tégacges Mich the deniveatyooat dehévery oohtgomerned by how
good or bad the operation of a conventional valve nechanismis, the _
quantity of the |iqui'8ephihej pigken tRapysledr downwerdkyj vehy postai ner is
naintaine% at constant__l evel . Wien the piston is pushed upwardly under
the bias “6f Fﬁ88§ﬁrF%§,fgﬁ¥ PREERIGYPVe pREvEheslimevidi gui thepushed out

of the Cyb&&q%hegrQEBQEO@hggu%%C%hgnggmangication hole of the 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



cylinder. The check valve may be sinplified in structure 22NOV2004 as it
does not affect the anount of the liquid that is di scharged.zg‘ybpe .
casing is of a sealed structure, then a negative pressure is de oﬂw& in
the casing when the |liquid is discharged fromthe discharge port.
Neverthe- less, the liquid can reliably be discharged because the

cylinder is filled with the liquid by gravity. The de- |ivery contai ner
according to the present invention is of a relatively sinple structure as

it does nats havelced nem 7R (Hd dalheiti Bt RECASHIGY 'ﬂﬂéitkg‘cst he
conventional delivery container. The sealed casing’s protecfed against

t he entry difsahiaorgeat.gani sns into the liquid held in the casing. The flow
passageway preferably conprises a slot defined in the cylinder and
extendi ng downwar dl y Iff thm aasippeispoft hosealefiheteutbingder egenss the
range in which the piston is slidable, for providing fluid commu- nication
bet ween t REFHIMG Fresurse igy devédoradd inheéhencaséngowheh the casing,
whereby the li,qui,d cgn be dis charged in a quantity determ ned by the

| engt h of ﬁ@faﬂ%ﬁ.d“ﬂég?qﬂﬁg pirefofhes ddephazgedpover t Nevekbhein the
cyl i nder, 4t i, quid.fla back fromthe cylinder into the casing, and is
not dischéfggh Fﬁ%ﬁ] T8 SéRarge 13pdrt Pevdgchregprsberarsedepeessed past

the slot iQ1tbGer is filled with the liquid by gravity. The de-
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



cylinder, the liquid is discharged fromthe discharge port. Therefore, if
the slot is shorter, the anount of 1 2 NOV 2004 the liquid pushed out by
the piston is larger, and if the slot is |longer, the am)untgoF NW hb,}quid
pushed out by the piston is snmaller. Since the anount of the iqU|3

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

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

| i qui d depending on the ap- plication of the delivery container.

Pref er abl thet Nd quiist Pusted e Bhakhed %sitBheifgﬁ%gé%ércogﬂhegFi the

substantially linearly to each other, the shaft ng a porti
proj ect i n@lopwarsd lprigeam the easuntngfwichs HHQuEHS%QQFHHU8h€db?n the
e

cylinder. Because the cylinder is positioned int ower portion of the
cas- ing, the wogitdrnbd sdishfeildelrt. t Sinrst ahk theuptsbentakoneqing t he

g ) : g
cylinder. However, as the piston and the shaft are integrally coupled
substantiéﬂﬁ?hﬁﬁﬂ%ﬂﬂﬁ?oﬂbtg&cﬂeduwery gndtelipeshabh basiaypbet adn
projectin% up rggy fromthe casing with the piston mounted in the
cyl i nder, Pﬁé‘r\% the dERILE PhstAEl 6dotn theleyehaderobyhangdi ng t he
shaft. Thus, it is easy to carry out the process of in- stalling the
pi st on in%gﬁed&ffiﬁﬁgF% fﬁ@uﬁﬁspﬁgtb?e#éﬁ&ﬁﬁydﬁ3§n§lﬂgr@F.Fbﬁeaﬁur- |
roundi ng EEQCQEQEEPBEth orgt i of the shaft and extend- ing vertically
toward thé cap, and the %aggﬁggFﬁg gogkginer.

Preferably, the 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



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 froma 2 2 NOV 2004 distal end thereo ngqu'y
toward the second tube, and the second tube having a second engaging |'ip
projecting froma distal end thereof laterally toward the first tube, the
arrangenent being such that when the cap is po- sitioned upwardly, the
first engaging lip and the second engaging |lip engage each other to

retain theiegploenihehesasifNdatSirage vt BewhbiraSEnEURE-E seggpd tube
are held in slidably fitting engage%ﬁntwmﬁth eacE Stﬂgr?nﬁg’ %ﬁgt and

dirt enterhef seohide tebee haotingnbo sthenaraggagiigt 1is gybﬁéeegﬁg by the
first tube and the second tube. |In addition, because the portion of the
shaft thatfrpmoa pestslf eodh thereasi dgtesapdgi towaed thet herspace sur-
rounded by the first tube and the second tube, no dust and dirt enters

t he casinéubﬁent§ﬁiGﬁﬁ@nﬁﬁméﬁﬁnbeéﬁgtHechshhat veént the tapt he pasi ng when
t he shaft Ls_verticall& moved in response to vertical novenment of the
cap. Bri ef §&SBELHUPYRTEE Yy nEhgr S RGsengpreing( Ajpi and thessesendi onal
view of a_de- Livegépcontainer a corging to the, present invention,

showi ng t [8958MEi oPoFBRECHERCE RRERTatRapeFaiRothe paanean dehn:;

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 1(b) is a cross-sectional view of the de- livery container, show ng
the position of the parts when the cap is pushed down; 2 2 NOV 2004 FI G
2 is a perspective view of a cylinder in the delivery contd 2eNO¥ 208k in
FIGS. 1(a) and 1(b); FIG 3(a) is a perspective view of a check valve
with its valve port being open; and FIG 3(b) is a perspective view of the
check valve with its valve port being closed. Best node for carrying out
the invention: Enbodi nents of the present invention will be described

bel ow wi th referencerte. FhGSs 4 b@ﬁ:%%t%veAgiéQO&‘@ LnFi € 3 1(a) and
the p T

1(b), a delivery container 1 according to resent { nventt on“conpri ses

a casing 3He ldead vairtyh conthefiegalshovaihd 2rand @(\%ﬁpaﬂd fpynted on an
upper end of the casing 3. A hollow cylin- der 5 ose aXi s’ éxtends

vertically is di spos€dGi.n3dad ienhegeakpyct ovraedishtbragl oMk portion of
the casing 3, and a tubular piston 6 is slidably disposed in the cylin-
der 5. Th&agivet witd i1 scomdaet podrtobelimgcaped;bynd hol - | ow shaft 7 which
extends vertically through an upper portion of the casing 3, so that
vertical movenent of Fiffle 3dBp dscanppespeanivétvieewvof the shedt 7 to the

pi ston 6. ghe cag 4, the shaft 7, and the_piston 6 are integrally
coupl ed sUBSENPTER U8 N@AVPy PPEteREANS RePSedhe shaft :

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.



7 has an upper end portion projecting axially fromthe casing 3. 2 2 NOV
2004 The casing 3 conprises a substantially cylin- drical barrel 3a with
the cylinder 5 integrally formed therewith at its bottom a%n%’c“ﬁve;b'd 3b
closing an upper end of the barrel 3a, an upper lid 3c fixe oth pper
end of the barrel 3a in covering relation to the mddle 1lid 3b, and a
bottomlid 3d fixed to a lower end of the barrel 3a in covering relation
to the bottomthereof. The middle Iid 3b and the upper lid 3c have a

conmuni ca- tion hol erdedebisngd gegbgg%hgegh?rggg?tégég%gggraggh the shaft

7 slidably extends, with an 07rin erng in hsli di ng

surfaces alridsd Watden 3o Wibraithe e 5Lt 57 5oL Bégig”%&‘ﬁﬁﬁﬂer”a' air

fromentering the casing 3. The intefior of the caSin i us seal ed
agai nst cdhteaswinitt latextter halt taid,. aAmidanar dky @b%%hinbngn%%ykag“ cal
outer tube (first tube) 3e is nmounted on an upper surface of e upper
lid 3c. Tkadcagd #headagrslbseaneinakippeeyliddeicalxep- tpechpouppep W th a
di scharge port 4a defined in its tip end, and a flange 4b di sposed on its
| ower por &°6h Fothe parxedr 3o isngeyerinohreilagéos to phushmiBi@leap 4 down-

wardly. The cap 4 is nornmally biased to nove upwardly by a spring 10
housed t her& r:?.%'TI"i‘éldf PakGE Lo Rdd 8A fized| beer dowercend déwhhardly

i i i i i_nner,
proJeCtln%a%¥%ﬁn§%!%%!cbverlng relation to the bottom thereof.

The middle 1id 3b and the upper lid 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 =~



tube (second tube) 4c slidably fitted in the outer tube 3e on the upper

lid 3. The inner tube 4c has an annular outwardly project
4d on the lower end of 2 2 Nov 2004 the outer circunferent
t hereof, and the outer tube 3e has an annular inwardly pr

9 RGP

oj ecting

engaging lip 3f on the upper end of the inner circunferential surface

t hereof. These engaging lips 4d, 3f can engage each ot her

for retaining

the cap 4 on the casing 3 against re- noval therefrom Though the cap 4 is
normal |y hhasetitee civcemfewendiylusderatherhbascel LHh§ SRLI BYLdD. the cap

7

4 is prevented from being dislodged fromthe upper [1d 4c

ecause the

outer tub&ube aadhaheamnaanuﬂabeiAWaadehpkdjeb@ﬂﬁéhéﬁggﬁiﬁﬁelfﬁgaging

lips 3f, 4d. The upper end por- tion of the shaft 7 whic

projects from

t he casi ngf3onsthgi yppsedend efspheeinhhar tsreumfenadeslabystiheaogt er tube

3e and the inner tube 4c. The spring 10 is al so di sposed

in this space.

As shown fthereef -2, Theeecprpagéngslipsofda 3§upsnasngayeyehch| ow

cylindrical e and has three slots 11 defined therein

at angularly

sha
equal | y sphB&d Eﬁrt§F53F§1§ﬁth§t€ﬁBiﬂgoﬁxFﬁﬁl9a§60ﬂmér@991m$©nr@he upper
end of th%g%&ﬁi@ﬂ%Ee ro%he %hgéapl%gaxiallé extend to_a _position above
t i’ S

Fi 8B

the range 1'n whic € pi'st

LASNGRBAIRLY nlPFReed 18Q) , when

the pistopcBel Sipwl2aLL ARAd URWET gk ¥y EPetthgékgﬂgoiofhghgyéégdfr 5 and

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

positioned upwardly, the interior of the cylinder

6 is

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 -



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 2 2 NOV 2004 with the chemi cal quuidezZ tBa&n}s_
supplied fromthe cas- ing 3 via the slots 11 by gravity. Theé @i 084 s
slidably disposed in the cyl- inder 5 and is of a substantially holl ow
cylindrical shape. The piston 6 has a cylindrical valve chanber 6a
defined substantially centrally therein with a check valve 12 disposed in

the val ve wdhanieie GhemilRe1pilSRAd02 ahse hass TEYNiEcali pRehalg_6b
defined axially therein mhicﬁﬁéxtends fron1t%gﬁggggrkg§§ gﬁetgégpiston_6
t hrough timg Bamie d:fh]aamsﬂbt@;altLObtyhger\ﬂ@F/.end of the piston 6. An O-ring
6c is mounted in the outer circunferential sur- face of the |ower end of
the piston 6 and hel @hagmpiissbn theési ahédablycanéesesdi ah snefage-of the
cylinder 5. The check valve 12 is nade of silicone rubber. As shown in

FI GS. 3(ayfrafd 3(Bnd tige ofhackubgtantialhushallbwweylpodtioalin the shape
of a hollow cylinder and an u%ger portion in the shape of a wedge tapered
toward it§ a@ﬁperTﬁﬁppéﬁ&QnTﬁe fpér cYiipndrdcal vaeveedpambaapéd up- per

et i ned 1 ASEATRST LopYBULaPRGY! FEPATE0NY RURFEAT] BLtBervEBRekhG extor | or
and interign.af 15M8;8088Ka YA YR fa1P0oRnLRB.ENED ol LT gid 2 §love into
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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check valve 12 from bel ow the piston 6, the valve port 12a is opened to
allow the chemcal liquid 2 to pass therethrough, as shown in FIG 3(a).
When the chemcal |iquid 2 flows toward the check val ve 122fﬂqmwp9mmf t he
2 2 NOV 2004 piston 6, the valve port 12a is closed to prevent the
chemcal liquid 2 from passing therethrough, as shown in FIG 3 (b) . The
hol | ow shaft 7 has its upper end coupled to the cap 4 and its | ower end
coupled to the piston 6. The shaft 7 provides fluid comunication between

the com @d@k@@t%@nthgl@a@bengEEeQ25“i&hglggéaoe?ﬁeEQQeEPeFﬁéS' charge

port 4a defined in the cap 4. Operation o e delivery container 1 for

di s- charghegiche dheniicab Ifirgwi gadswhb! therdesssigrd ha gﬁéw%a.£ bel ow.
When the cap 4 is not pressed downwardly, as shown in FIG 1 a?, t he cap
4 is bias&€dGupadbdl.y by the spring 10, and the piston 6 connected to the
cap 4 by the shaft 7 is positioned upwardly. At this tine, the inte- rior
of the cylinder 5 an@hehbholhoerbafbf7thes cass ngoEer camumbestei Wi t h each
other through the slots 11, allow ing the cylinder 5 to be filled with
the cheni &8I thpqGRe 422p¢ dtavileyervaed chepledrtofthdepiietonesy cont ai ner
1 grips e flange_4b and presses the cap 4 dowwardly, as shown in FIG
1(b), the&EFSF ﬁgg FsPEP¥&P§€e%iaaﬂnﬁaWvalcat10n betwéen the com-

munication hole 6b defined in the piston 6 and the dis-
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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by the shaft 7 that is coupled to the cap 4. Until the Oring 6c on the
pi ston 6 reaches the | ower ends of the slots 11, the cheninI liquid 5 in
the cylinder 5 flows back into the casing 3 by being pushed ﬁbNﬂNeZMMston
6, and hence is not discharged fromthe discharge port 4a. 2 2 NOV 2004
When the 0O-ring 6¢c noves downwardly past the | ower ends of the slots 11,
the chemcal liquid 5 in the cylinder 5 is pressed by the piston 6. The
chemcal liquid 5 pressed by the piston 6 flows upwardly through the

comu- ni Gaknomheolbe rihg BOmbiesvabyawskaihers a r m ca
liquid 5 enters the valgg chghbef 12. gincgpt % vgﬁgef%%gf ?gggis opened

when the offetrhealslbitguild , 2 theowhentipwar diyuiat 9 thecMal ¥91 ¢hagbes 12 from
bel ow the piston 6, as shown in FIG 3(a), the chemical liquid 2 flows
t hrough t k& pirsssrd6bandhehenstba shaf Thé, cheditsl disquehasged from t he
di scharge port 4a. Wen the user then releases the flange 4b, the cap 4
i s pushedPB&EReGpRAr §he wAGEPNt Refilews| ipwayddy theoughrihg d6pmeausi ng
the shaft 7 couplegﬁho the cap 4.to ﬁEUSh back the piston 6 upwardly. At
this ti mePREIOPhERLEaPD gGPdther ¥AaVAi AhamRer hea uphere poei on of the
piston 6, the.shaft .7, . ng the cap 4 tengs to fl ow back toward the
cyl i nder §5eH& eﬁ}qﬁéga SSHEHESV5P§¢Vﬁ Ve chogber 1he chergevEnge 12 is
L psed,, | §81VETBLR" 926" T oplflba’ LALhcRe MOREN Ik M1 24, PK FIERs1 M

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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When the 0O-ring 6¢c noves upwardly past the | ower ends of the slots 11,
the chemcal liquid 2 in the casing 3 flows through the sloﬁfglgovngmqthe
cylinder 5, whichis filled with the chemcal liquid 5. Wt he“delTvery
container 1 thus con- structed, since the cylinder 5 is nounted in the
bottom 2 2 NOV 2004 of the casing 3, it is not necessary for the cylinder
5 to draw up the chemcal liquid 2 as is the case with the conventiona
delivery container. Therefore, the struc- ture of the delivery container 1

for di schatgiche cheinshan sal ik Adkdndcbsstel atbyct yesiypl faapdshence can
|

eas- ily be manufactured. |Inasmuch as the cylinder 5 is ed with the
cheni cal Itioguirew? ulpy tipeavhieyniatlalliquidnesast hs €Bbi ¥8E¥ Gophainer 1 is
capable of reliably discharging the chemcal liquid 2 even through the

casi ng 3ceaventiosedl delivenyt gpataTheranoUhereforbe thgusdrdcwhich is

di scharged in one cycle is determned by the axial length of the slots
11 defi nedUFR Che thgl feddvesy TRBtefives, 1t herddistheegyngonhai ner 1 can

di schar ge L%e.chgn&cal,ligutd 2 in ,a constant quantity at all tinmes when
the pi st offMGFes 11APGM £hd S SRARLANESY oFiTRbe spBE shence ocaheehower DSt
end of its _stroke. The delivery contajner 1 may be required to discharge
differentH?V(q{?ledE‘gllnrli{E CFREREnt éﬂﬁﬁFPFhegs bBPervi H3C®h PheSnatures of the

liquids. [EQR18%20RL% the chemical liquid 2 by gravity at all
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-
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the delivery container 1 is required to discharge the chemcal liquid 2
inarelatively small quantity, and is required to discharg tic
inarelatively large quantity. The delivery container 1 ca? ga&ﬁfl;%ﬂ‘l
change the anount of the liquid to be discharged therefromin one cycle
by adjusting the lengths of the slots 11 in the cylinder 5, i.e.,
selecting one of a plurality of cylin 2 2 NOV 2004 ders 5 having slots 11
of different |lengths. Conse- quently, the delivery container 1 |ends

itsel f todeany s didffieremlappliicalt gErehanthe e pgent, the check
valve 12 is housed in the piston 6. Hoﬁevgr, FﬁgeéﬁécgeggFgg 12 may be

housed i naueatdlyaf tthe deltiversapohtalhiche 1t hengkotsse1t ggemgﬁgined as a
passageway that provides fluid commu- nication between the i1ntéerior of the

cyl i nder Bliff¢nené applddagrionfs.t he casing 3 in the above enbodi nent,
comu- nication hol es na¥ i nstead be defined as such as a flow passage in
the side wall of thel8ylkhgdabose pmbadiment, Aphei chbckitylvs descsi bed

above, th%| resent invention is appli- cable to a delivery container for
storing a ‘%%c?ﬁdd ydhe pdsiomedi-caHoweyry, §he- theekfielmbl @2f haiyd, or the

ke and ol sehael 09 Uhe Lhdwd Paged,on 2 PyTPI ng, acton- 12, Nov 2004
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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1. A del

very container conprising: a bottomed cylindrical casing for

storing a liquid therein; a cap vertically novably nounted pper
end of said casing and having a discharge port for dis- chargpgSNQﬁéﬁﬂﬁ
liquid fromsaid casing, said cap being nor- nmally biased to nove upwardly

away from said casing by a
casing for dis-

spring and novabl e downwardly toward said
charging the liquid fromsaid casing through said dis-

charge port; a cylinder disposed in a |lower portion of said casing and
havi ng angaxd si extendid® dertically; a piston vertically slidably disposed
cylinder and having a comuni cation hole vertically ex- tending
t heret hrough; a holl ow shaft having an end connected to the comrunication

in said

hol e of said piston and an opposite end

connected to the discharge port

of said cap; and a chedk daliverdi sieged Heisicdmprivanye chanber of said

piston in a passage extending fromsaid conmmuni- cation hole via said

shaft to said di schar degrented foyrl ingassialg chldng wird stlo@wingg af r om bel ow

said piston and blocking the liquid flow ng from above said piston,

sai d

check valMewiaditdgezeirower portion in a shape of a hollow 2 2 NOV 2004

cylinder,

an upper portion in a shape of a wedge tapered
a cap vertically movably mounted on an upper

end of said casing and having a 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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toward its upper tip end, and a valve port provided at the upper tip end
of sai d wedge-shaped upper portion in a formof a straight I'zt dﬁ)r
providing fluid conmuni cati on between the exterior and intefi rN 2804 d
check valve, said valve port being opened to allow the liquid flow ng
from bel ow said piston to pass therethrough and being closed to prevent
the liquid flow ng from above said piston to pass therethrough; said
cylinder having a fl ow passageway for providing fluid comunication

bet ween the idH&F | Un AppSaigh@ilddel Ang fhe d éagwe%rgeofta}%ig%d;asi ng

when said™ piston is positioned upwardly I n-sai I'i'nder , | ocki ng

f1uid corgaitentin geeand e Neld & af1eaif il qld Jche interior
of said casing when said piston is positioned downwardly in said

cyl i nder .the ubpeeme iy amd i isaite wekeoshaped appledi PorkioMhereisn said
fl ow passageway conprises a slot defined in said cylinder and extending
downwar diforur arfi an sippeghtpeltitorfoof praivd diyld fder dacoesmntikatiange in
which said piston is slidable, for providing fluid communication be-
t ween t héatwaar drhepfextsini arylandddntand arhefi sedd oheok vedivé,casi ng,
whereby the |iquid can be discharged in a_ quantity determ ned by the
| engt h ofS&ig} Fadivist PoriNbgigey operpik teelbiliemy thentldianed ddowrdiong t o
claim 1, wherein sai ddoi ston and said shaft are integrally cou-

from below 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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pl ed substantially linearly to each other, said shaft having a portion
projecting upwardly from said casing mnth sai d piston nnumted in sald
cylinder. 4. The delivery container according to claim 3, , eNQV %ﬁ
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

engagi ng |ip projecty ngfd %ﬁlve%stc%'nt%%e&h%% grd'i% eral 'CYLFH guard said

second tube, and said second tubé having a second éngaging I'ip projecting
from a distayhersh i herepfpd A aldy JLovardhsal ddd sl e \%atét}l q
y, sai

arrangenent being such that when said cap is positionéd up

first engslgidgsubgrand Adivel 1iseeand, engagidly doHeeNgade edelrtot her to
retain said cap on said casing. 5. The delivery container according to

cl ai m 1, hehaiteg Sont ichre ghrojaoterics upadardify dirddnceRe d Wekdng Abstract A
delivery container has a casing filled with a chemcal liquid and a cap
mount ed o¥itdh Spipbroidteofmouried dgi mpidA dydlindercyl i nder having slots is
di sposed in and integrally formed with a | ower portion of the cas- ing. A
tubul ar piston with a check valve is slidably

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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di sposed in the cylinder. The piston is connected to the cap, which has a
di scharge port, by a hollow shaft which extends vertically through an
upper portion of the cas- ing, so that vertical novenent of t@ezqu(amee

trans- mtted via the shaft to the piston. Inasnuch as the cyl- inder Is
di sposed in the bottomof the casing, the cylin- der is filled at al

times with the chemcal liquid which is supplied via the slots by
gravity. The chem cal lig- uid does not need to be drawn upwardly, and can

be dis- charsggetdtn a constant quantity fromthe discharge port in one
cycle of operation of the delivery container.

A delivery container has a casing filled with
a chemical liquid and a cap mounted on an upper end of
the casing. A hollow cylinder having slots is disposed
in and integrally formed with a lower portion of the cas-
ing. A tubular 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 hollow shaft which
extends vertically through an upper portion of the cas-
ing, so that vertical movement of the cap can be trans-
mitted via the shaft to the piston. Inasmuch as the cyl-
inder is disposed in the bottom of the casing, the cylin-
der is filled at all times with the chemical liquid which
is supplied via the slots by gravity. The chemical lig-
uid does not need to be drawn upwardly, and can be dis-
charged in a constant quantity from the discharge port in

one cycle of operation of the delivery container.

- 20 -





