
2 2 Nov 2004 SPECIFICATION DELIVERY CONTAINER Technical 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 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 12 Nov 2004 check ball opens its
port, allowing the liquid to be dis- charged from the pump out of the
discharge port. When  



the pump 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 lower
check ball opens its  port, filling the pump with the liquid supplied from
the  chamber in the container. 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 2 2 Nov 2004
for the pump to draw in the liquid from the chamber based  on a pumping
action. The solution employed in the deliv- 



ery container disclosed in Japanese laid-open patent pub- lication No.
5-319466 is a free piston that slides down- wardly in the container as the
amount of liquid in the  container is reduced, thus preventing a negative
pressure  from being developed in the container. The free piston  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
liquid 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 2 2 NOV 2004 normally biased to move upwardly
away from the casing by  a spring and movable downwardly toward the casing
for  discharging the liquid from the casing through the dis- 



charge port. The delivery container also has a 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
communication hole  vertically 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  liquid by gravity
from the flow passageway. It is thus  not necessary for the cylinder to
draw up the liquid as  



is the case with the conventional delivery container. When the piston is
pushed downwardly, the pis- ton closes the flow passageway, and the liquid
in the  cylinder flows through the communication 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 liq- 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
22NOV2004 as it does not affect the amount of the liquid that is
discharged. If the casing is of a sealed structure, then a  



negative pressure is developed in the casing when the  liquid is
discharged from the discharge port. Neverthe- less, the liquid can
reliably be discharged because the  cylinder 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  in 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 1 2 NOV 2004 the liquid pushed out by the piston is larger,
and if the  slot is longer, the amount of the liquid pushed out by  the
piston is smaller. Since the amount of the liquid  



discharged from the delivery container can easily be ad- justed by the
length of the slot, it is easy to change  the discharged amount of the
liquid depending on the ap- plication of the delivery container.
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 2 2
NOV 2004 distal end thereof laterally toward the second tube, and  the
second tube having a second engaging lip projecting  from a distal end
thereof laterally toward the first 



tube, the arrangement being such that when the cap is po- sitioned
upwardly, the first engaging lip and the second  engaging lip engage each
other to 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; 2 2 NOV
2004 FIG. 2 is a perspective view of a cylinder in  the delivery container
shown 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 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 7 to 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. 2 2 NOV 2004 The casing 3 comprises a
substantially cylin- drical barrel 3a with the cylinder 5 integrally
formed  therewith at its bottom, a middle lid 3b closing an upper  end of
the barrel 3a, an upper lid 3c fixed to the upper  end of the barrel 3a in
covering relation to the middle  lid 3b, and a bottom lid 3d fixed to a
lower end of the  



barrel 3a in covering relation to the bottom thereof. The middle lid 3b
and the upper lid 3c have a communica- tion hole 8 defined centrally
therein, through which the  shaft 7 slidably extends, with an 0-ring 9
being inter- posed between sliding surfaces of the middle lid 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 lid 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 2 2 Nov 2004 the outer circumferential
surface thereof, and the outer  tube 3e has an annular inwardly projecting
engaging lip  3f on the upper end of the inner circumferential surface
thereof. These engaging lips 4d, 3f can engage each other for retaining
the cap 4 on the casing 3 against re- moval therefrom. Though the cap 4 is
normally biased to  



move upwardly under the bias of the spring 10, the cap 4  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 2 2 NOV
2004 with the chemical liquid 2 that is supplied from the cas- ing 3 via
the slots 11 by gravity. The piston 6 is slidably disposed in the cyl-
inder 5 and is of a substantially hollow cylindrical  shape. The piston 6
has a cylindrical valve chamber 6a  defined substantially centrally
therein with a check  valve 12 disposed in the valve chamber 6a. The
piston 6  



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 0-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 2 2 NOV
2004 piston 6, the valve port 12a is closed to prevent the  chemical
liquid 2 from passing therethrough, as shown in  FIG. 3 (b) . The hollow
shaft 7 has its upper end coupled  to the cap 4 and its lower end coupled
to the piston 6.  The shaft 7 provides fluid communication between 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. 2 2 NOV 2004
When the 0-ring 6c moves downwardly past the lower ends  of the slots 11,
the chemical liquid 5 in the cylinder 5  is pressed by the piston 6. The
chemical liquid 5 pressed by the piston 6 flows upwardly through the
commu- nication hole 6b into the valve chamber 6a where the  chemical
liquid 5 enters the valve chamber 12. Since the  valve port 12a is opened
when the chemical liquid 2 flows  



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 0-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 2 2 NOV 2004
of the casing 3, it is not necessary for the cylinder 5  to draw up the
chemical liquid 2 as is the case with the  conventional delivery
container. Therefore, the struc- ture of the delivery container 1 for
discharging the  chemical liquid 2 is relatively simple and hence can eas-
ily be manufactured. Inasmuch as the cylinder 5 is  filled with 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 2 2 NOV 2004 ders 5 having slots 11 of different
lengths. Conse- quently, the delivery container 1 lends itself to many
different applications. In the above embodiment, the check valve 12 is
housed in the piston 6. However, the check valve 12 may  be housed in the
shaft 7 or the cap 4. While the slots  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. 12 Nov 2004 What is claimed is: 1. A
delivery container comprising: a bottomed cylindrical casing for storing a
liquid therein; 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 2 2 NOV 2004 cylinder, an upper portion in a shape of a wedge
tapered  toward its upper tip end, and a valve port provided at  the upper
tip end of said wedge-shaped upper portion in a  form of a straight slit
for providing fluid communication  between the exterior and interior of
said check valve,  said valve port being opened to allow the liquid
flowing  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. 22NOV2004 3. The delivery
container according to claim  1, wherein said piston and said shaft are
integrally cou- pled substantially linearly to each other, said shaft
having a portion 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.  Abstract 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
liq- 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. 




