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(54) CONTAINER WITH MANUAL PUMP

(57) A container with a manual pump wherein, with
the purpose of ensuring normal, smooth pouring-out of
the contained liquid by preventing the outside air drawn
into the container for prevention of negative pressure in
a container body from entering a bypass pipe during the
use of the container in its inverted position, a changeo-
ver valve (20) by which the supply of the contained liq-
uid to a manual pump (1) is switched in response to
switching between the erect and inverted positions of a
container body (50), thereby making it possible to pour
out the contained liquid under pressure even in the
inverted position, and wherein the opening in a passage
inside the container body (50) to lead the outside air into
the container body (50) for prevention of negative pres-
sure is positioned in the rear of a cap body (40), the
changeover valve (20) being inclined forwardly down-
ward and mounted in the lower portion of the cap body
(40), so that the outside air in the contained liquid rising
in bubbles is kept away from a through-hole (26) in the
changeover valve (20) provided for the suction of the
contained liquid, and the placement of the changeover
valve (20) on the valve seat for check valve function is
stabilized and made easier to secure.
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Description

Technical field

[0001] This invention relates to a vessel equipped
with a manual pump used to suck up the liquid in the
vessel and forcibly discharge the liquid from the vessel
by pressing down the nozzle head or manipulating the
lever, and relates in particular to the vessel equipped
with a manual pump, which can be used in the upside-
down position.

Background of the invention

[0002] Among the vessels equipped with a manual
pump of the type in which a lotion, a detergent, an
insecticide, etc., contained in a vessel is discharged or
sprayed by pressing down the nozzle head or manipu-
lating the lever, the representative prior-art vessels usa-
ble in the upside-down position are described in the
Official Gazette of Japanese Patent Publication No. 90-
15264 and the Official Gazette of Japanese Patent
Application (OPI) No. 96-332423.
[0003] These prior-art vessels have a manual pump
attached to the mouth of the vessel. The vessels are
also provided with a valve which can be linked with the
cylinder of this manual pump and used in both of the
upright and upside-down positions, wherein the valve
has a casing (or a bypass) for an auxiliary valve (or a
check valve) comprising a valve ball which serves as the
check valve in the upright position. This auxiliary-valve
casing (bypass) is provided with a slit (or a lateral, nar-
row hole) between the valve seat and a stopper which
prevents the auxiliary valve (check valve) from coming
off. An intake pipe (or a sucking pipe) is fitted to the
lower end of the valve, and in addition, a vacuum control
mechanism is disposed above the auxiliary-valve cas-
ing (bypass) to prevent a negative pressure inside the
vessel caused by a decrease in liquid volume.
[0004] When the vessel is used in its upright posi-
tion, liquid is sucked up through the intake pipe (the
sucking pipe) and discharged forcibly by manipulating
the nozzle head or the lever. When the vessel is used in
its upside-down position, liquid is sucked up through the
slit in the auxiliary-valve casing (bypass) in the open
valve state and is discharged forcibly by the manipula-
tion of the manual pump. In either case, a negative pres-
sure inside the vessel caused by a decrease in liquid
volume is prevented by taking in outside air through the
vacuum control mechanism.
[0005] However, the aforementioned prior-art ves-
sels had a problem in that, when they are used in the
upside-down position, air taken in through the vacuum
control mechanism rises in the liquid and is sucked up,
along with the liquid, through the liquid intake slit into
the auxiliary-valve casing (bypass) located right above
the vacuum control mechanism. Thus, air gets mixed
with the liquid which is to be forcibly discharged by the

manipulation of the manual pump, thereby making the
liquid-discharging operation out of order.

[0006] The prior-art vessels had also another prob-
lem in that, when the auxiliary-valve casing (bypass) is
in a roughly horizontal position, the spherical check
valve cannot roll on the inclined valve seat surface to sit
on the valve seat. If the slit in the auxiliary-valve casing
(bypass) is exposed to air, the pump function area sucks
up air through this slit, thus making the liquid-discharg-
ing operation out of order.
[0007] This invention has been made to solve these
problems found in the aforementioned prior-art vessels.
Technically, this invention is aimed at establishing a nor-
mal, smooth liquid-discharging operation by taking in
outside air for the prevention of a negative pressure
inside the vessel and at that time preventing air from
entering the pump when the vessel is used in the
upside-down position.
[0008] This invention is also aimed at making sure
that the check valve inside the auxiliary-valve casing
(bypass) sits on the valve seat securely without rolling
out of the valve seat slope even when the vessel is used
in the roughly horizontal position.

Disclosure of the invention

[0009] The means of carrying out the invention
according to Claim 1 comprises:

Having a vessel in which to contain a liquid;

Having a manual pump which is attached to the
mouth of this vessel by way of an attaching cylinder
and is used to suck up liquid through the sucking
pipe and to discharge forcibly the liquid from the
nozzle by the manual operation of the pump lever;

Having a cap unit which is attached to the lower
portion of the attaching cylinder of this manual
pump and is provided with a liquid-flowing conduit
cylinder linked to the manual pump;

Having a change-over valve unit which is attached
to the cap unit from downside and is composed of a
conduit pipe portion linked to the conduit cylinder of
the cap unit, a bypass pipe portion having liquid
intake slits in the bypass pipe wall and having a
closed upper end, and a base pipe portion at the
bottom of this unit; with the liquid flow between the
conduit pipe portion and the bypass pipe portion
being cut off in the upright position of the vessel,
and liquid being allowed to flow between these two
portions in the upside-down position, by the action
of a check valve provided inside the bypass pipe
portion;

Setting up a vacuum control air channel to the ves-
sel by taking in outside air through a spot on the cyl-
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inder in a state in which the piston of the manual
pump has moved to the inside of the cylinder, pass-
ing air into the vacant space inside the attaching
cylinder of the manual pump, and supplying the
vessel with air at the rear of the cap unit; and

Attaching the change-over valve unit to the lower
portion of the cap unit by tilting the valve unit for-
ward and downward.

[0010] When the vessel is used in the upright posi-
tion, the check valve inside the change-over valve unit
cuts off the liquid flow between the bypass pipe portion
and the base pipe portion. After the liquid has been
spouted out by manipulating the manual pump and
pressure inside the cylinder has become negative due
to the return of the piston, the liquid in the vessel is
sucked up through the sucking pipe, the base pipe por-
tion, and the conduit pipe portion of the change-over
valve unit into the cylinder of the manual pump. At the
same time, outside air is sucked up into the vessel
through the vacuum control air channel to prevent the
vessel from a negative pressure.
[0011] Since at that time, the flow between the
bypass pipe portion and the base pipe portion is cut off
by the check valve, the air taken in from outside never
enters the base pipe portion through the bypass pipe
portion, and therefore there is no fear that air gets mixed
with liquid in the cylinder.
[0012] When the vessel is used in the upside-down
position, the check valve of the change-over valve unit
connects between the bypass pipe portion and the base
pipe portion. After liquid has been spouted out by
manipulating the manual pump and the pressure inside
the vessel has become negative due to the return of the
piston, the liquid in the vessel is sucked up through the
liquid intake slits and the bypass pipe portion into the
base pipe portion and is sent to the cylinder.
[0013] At that time, as liquid is sucked up into the
cylinder, outside air is simultaneously taken into the ves-
sel through the vacuum control air channel, and rises to
the liquid surface in the form of bubbles at the rear of the
cap unit.
[0014] Regarding the spot of air bubbles coming to
surface, the change-over valve unit takes such a pos-
ture tilted forward and downward (or forward and
upward in the upside-down position) that air goes away
from the bypass pipe portion as the bubbles come up to
the liquid surface. Therefore, the bubbling air from out-
side will never be sucked up into the bypass pipe portion
through the liquid intake slits, and there is no fear that
air gets mixed with liquid in the cylinder.
[0015] When the vessel is tilted toward the lying
position due to a decrease in the liquid volume, the liq-
uid intake slits of the bypass pipe portion is exposed to
air although the lower end of the sucking pipe remains
dipped in the liquid. Since, however, the bypass pipe
portion is tilted forward and downward, the check valve

takes its position on the valve seat, and thus, air will
never be sucked up into the base pipe portion through
the bypass pipe portion.

[0016] The invention according to Claim 2 com-
prises the invention according to Claim 1, wherein a
connecting cylinder in a posture tilted forward and
downward is disposed under the cap unit, is linked with
the conduit cylinder, and is fitted around the upper por-
tion of the conduit pipe portion of the change-over valve
unit.
[0017] In the invention according to Claim 2, the
cap unit is provided with the connecting cylinder to
which the change-over valve unit is attached in a pos-
ture tilted forward and downward. Since it is not neces-
sary for this valve unit to have a functional portion for
being attached to the cap unit in a tilted posture, use
can be made of a combination of an existing change-
over valve unit with a sucking pipe as it is.
[0018] The means of carrying out the invention
according to Claim 3 comprises:

Having a vessel in which to contain a liquid;

Having a manual pump which is attached to the
mouth of this vessel by way of an attaching cylinder
and is used to suck up liquid through the sucking
pipe and to discharge forcibly the liquid from the
nozzle by the manual operation of the pump lever.

Having a cap unit which is attached to the lower
portion of the attaching cylinder of this manual
pump, and is provided with a liquid-flowing conduit
cylinder linked to the manual pump;

Having a change-over valve unit which is attached
to the cap unit from downside and is composed of a
conduit pipe portion linked to the conduit cylinder of
the cap unit, a bypass pipe portion having liquid
intake slits in the bypass pipe wall and having a
closed upper end and a valve seat at the lower end
inside this bypass, and a base pipe portion at the
bottom of this unit; with the liquid flow between the
conduit pipe portion and the bypass pipe portion
being cut off in the upright position of the vessel,
and liquid being allowed to flow between these por-
tions in the upside-down position, by the action of a
spherical check valve provided inside the bypass
pipe portion;

Setting up a vacuum control air channel by taking in
outside air through a spot on the cylinder in a state
in which the piston of the manual pump has moved
to the inside of the cylinder, passing air into the
vacant space inside the attaching cylinder of the
manual pump, and supplying the vessel with air at
the rear of the cap unit; and

Having at least three guide ribs of a vertical ridge
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shape disposed circumferentially around the inner
surface of the bypass pipe portion having a larger
bore diameter than the diameter of the check valve,
in an arrangement that positions the check valve
axially at the center of the bypass pipe portion.

[0019] The check valve is supported by the guide
ribs so as to remain axially at the center of the bypass
pipe portion. Therefore, this valve rolls along the ridges
of the guide ribs, and takes the valve seat without being
affected by the slope of the valve seat surface.
[0020] Even if the vessel is used in such a way that
the bypass pipe portion is in a roughly horizontal lying
position and that air is allowed to enter the bypass pipe
portion through the liquid intake slits, the check valve
quickly and securely sits on the valve seat due to a
slight force acting on the valve (such as the force cre-
ated by a negative pressure on the base pipe side), and
prevents air from entering the base pipe portion by way
of the bypass pipe portion.

Brief description of the drawings

[0021]

Fig. 1 is a general side view showing the vessel
equipped with a manual pump in an embodiment of
this invention.
Fig. 2 is an enlarged vertical cross-sectional view of
an important section of the embodiment shown in
Fig. 1.
Fig. 3 is a vertical cross-sectional view in which the
important section of Fig. 2 has been further
enlarged.
Fig. 4 is a general plan view of the cap unit in the
embodiment shown in Fig. 2.
Fig. 5 is a vertical cross-sectional view of the cap
unit seen from line A-A in the arrow direction.
Fig. 6 is an enlarged vertical cross-sectional view of
an important section of the embodiment shown in
Fig. 1 to be used in an upside-down state.
Fig. 7 is a general side view showing the vessel
equipped with a manual pump in another embodi-
ment of this invention.
Fig. 8 is an enlarged vertical cross-sectional view of
an important section of the embodiment shown in
Fig. 7.
Fig. 9 is an enlarged vertical cross-sectional view of
an important section of still another embodiment of
this invention.
Fig. 10 is a vertical cross-sectional view in which
the important section of Fig. 8 has been further
enlarged.
Fig. 11 is a general plan view of the cap unit in the
embodiment shown in Figs. 8 and 9.
Fig. 12 is a vertical cross-sectional view of the cap
unit seen from line A-A in the arrow direction.
Fig. 13 is a vertical cross-sectional view of the

change-over valve unit seen from line B-B in the
arrow direction.

Fig. 14 is an enlarged vertical cross-sectional view
of an important section of the embodiment shown in
Fig. 8 to be used in the upside-down state.

The most preferred embodiments of this invention

[0022] The most preferred embodiments of this
invention are further described, now referring to the
drawings.
[0023] Figs. 1, 2, 7, 8, and 9 show the manual pump
1, a component to be used as a spray, which has been
fitted by way of the fitting cap 30 to the mouth of the ves-
sel 50 by the screw engagement. The pump body 2 has
a cover 4 and is provided at the tip with a nozzle head 3
having an orifice.
[0024] As shown in Figs. 2, 7 and 8, the pump body
2 is mounted on the attaching cylinder 5 which is fitted
by way of the fitting cap 30 to the upper portion of the
mouth of the vessel 50. The pump body 2 is provided
with a vertical cylinder 6 having an inside flow channel
and a valve mechanism placed at a suitable point half-
way along the channel. An external cylinder 8 is fitted
around this vertical cylinder 6 and the attaching cylinder
5, and is integrated with the frontal cylinder 7. The flow
channel inside the vertical cylinder 6 is connected to the
inside of the cylinder 7 and the inside of the nozzle head
3, and is linked with the inside of the vessel 50 by way of
the cap unit 40, the change-over valve unit 20, and the
sucking pipe 25.
[0025] The operating lever 9 is located on the front
side of the pump body 2 and is given a bouncing force
going back to the original position due to the action of a
spring (not shown in the drawings) after the lever 9 has
been pulled manually. The lever 9 is connected to the tip
of a piston 10 which reciprocates inside the cylinder 7.
[0026] A gap 14 is formed partly between the cylin-
der 7 and the attaching cylinder 5. These cylinders are
also provided with air intake holes 11 and 12, respec-
tively, which enable outside air to be linked with a vacant
space 13 inside the attaching cylinder 5 through the gap
14.
[0027] An inner cylinder portion 15 is vertically sus-
pended on one side of the vacant space 13 inside the
attaching cylinder 5. A cap unit 40 is attached to the
attaching cylinder 5 from under the vacant space 13 in
such a way as to close the space and define the bottom
of this space 13.
[0028] As shown in Figs. 4, 5, 11, and 12, this cap
unit 40 comprises a liquid-flowing conduit cylinder 42
which is fitted all through its length into the inner cylin-
der portion 15, an inner cylinder 43 which is fitted
around the inner cylinder portion 15, and an outer cylin-
der 44 which is fitted into the attaching cylinder 5; and
has an air vent groove 45 disposed at the rear of the cap
unit 40, extending from the upper surface of the cylinder
bottom 41 vertically up to a point on the outer circumfer-
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ential surface of the outer cylinder 44.

[0029] With this arrangement, the outside and
inside of the vessel 50 are linked by the vacuum control
air channel, which is formed by the air intake hole 11,
the gap 14, the air intake hole 12, the upper portion of
the vacant space 13, and the air vent groove 45, in the
state in which the piston 10 has moved to the deepest
area of the cylinder 7, i.e., in the state in which liquid has
been sprayed (See Figs. 2, 3, 8, 9, and 10).
[0030] A connecting cylinder 46 is suspended
under the cylinder bottom 41 of the cap unit 40 and is
connected to the conduit cylinder 42. The connecting
cylinder 46 is tilted forward and downward from the ver-
tical axis of the conduit cylinder 42, and has a position-
ing key groove on the inner surface at the front lower
end. In the embodiment shown in Fig. 9, the connecting
cylinder 46 is disposed in a perpendicularly suspended
manner.
[0031] The change-over valve unit 20 is disposed
slantwise under the cap unit 40 and comprises a long
conduit pipe portion 22, of which upper portion is tightly
fitted into the connecting cylinder 46 and which has a
positioning key ridge on the outer front surface for the
engagement with the key groove of the connecting cyl-
inder 46; a short bypass pipe portion 23 with its upper
end closed by a cover; and a base pipe portion 21, into
which an inner pipe 24 is fitted and which has a sucking
pipe tightly fitted into the inner pipe 24.
[0032] The bypass pipe portion 23 is provided with
liquid intake slits 26 in the pipe wall, which are used to
take in the liquid and send it to the pump 1 when the
vessel is used in the upside-down position, as shown in
Figs. 6 and 14. A spherical check valve 28 sits on the
valve seat 27 which is formed in a conical shape by
decreasing the pipe diameter toward the lower pipe end.
[0033] It is preferred that the change-over valve unit
20 has an angle of about 20 degrees in the forward,
downward direction from the vertical axis, so that an
assembly consisting of the manual pump 1, the change-
over valve unit 20, the sucking pipe 25, and the fitting
cap 30 can be accommodated in the vessel 50 smoothly
and reasonably, although there are changes in this
angle depending on the size and shape of the vessel.
[0034] The bypass pipe portion 23 is provided with
four guide ribs 29 which are disposed along the entire
bypass length at roughly even intervals on the inner cir-
cumference, while avoiding a pair of liquid intake slits
(See Fig. 13).
[0035] In the embodiment wherein the connecting
cylinder 46 is disposed in a position tilted forward and
downward, the entire change-over valve unit 20 is
attached to the connecting cylinder 46 at a posture like-
wise tilted forward and downward. If the vessel is leaned
forward with its front side facing downward, due to a
decrease in the liquid volume, then the liquid intake slits
26 of the bypass pipe portion 23 may be exposed to the
air, even if the lower end of the sucking pipe 25 remains
dipped in the liquid. However, air will never be sucked up

into the base pipe portion 21 through the liquid intake
slits 26 of the bypass pipe portion 23 because the check
valve 28 remains sitting on the valve seat 27 owing to
the tilted position of the entire change-over valve unit
20.

[0036] In the embodiment wherein the connecting
cylinder 46 is suspended perpendicularly (as seen in
Fig. 9), the bypass pipe portion 23, too, takes a lying
posture when the vessel is used in the lying position.
Since in that case the check valve 28 tends to leave the
valve seat 27, preferably the change-over valve unit 20
is structured in such a way that the bypass pipe portion
23 is disposed on the front side of the conduit pipe por-
tion 22. In this structure, the bypass pipe portion 23 is
prevented from being exposed to the air when the ves-
sel is used in the lying position, unless there is a consid-
erable decrease in the liquid inside the vessel.
[0037] This invention described above in the pre-
ferred embodiments has the following effectiveness.
[0038] In the invention according to Claim 1, the
vessel has an opening to the vacuum control air channel
which takes in air from outside to prevent the vessel
from being put under a negative pressure caused by the
decrease in liquid volume. This opening of the channel
to the vessel is disposed at the rear side of the cap unit.
In addition, the change-over valve unit is installed in a
position tilted forward and downward. Due to this
arrangement, the air taken into the vessel goes up in the
liquid as bubbles at a position distant from the liquid
intake slits of the bypass pipe portion when the vessel is
used in the upside-down position, and thus there is no
fear that air flows in the bypass pipe portion through the
liquid intake slits. Since air does not mix in the liquid to
be discharged forcibly, normal operation can be
obtained securely and smoothly to discharge the liquid
forcibly from the vessel in the upside-down position.
[0039] When the vessel is used in such a position, it
is an ordinary practice to discharge the liquid forcibly
from the vessel so that the nozzle head faces downward
to some extent, rather than in the upright position, for
the convenience of easy discharging operation. In such
a tilted position, the air taken in from outside rises to the
liquid surface near the inner rear wall. Because this bub-
ble-rising position is distant from the liquid intake slits of
the bypass pipe portion, the air intake through the liquid
intake slits is certainly avoided.
[0040] In the invention according to Claim 2, the
connecting cylinder is attached slantwise to the cap
unit, which is a component of the fitting cap. This simple
arrangement enables the change-over valve unit to be
attached in a certain tilted posture and therefore to be
utilized in its existing structure, thus making it possible
for the invention to be practiced simply and inexpen-
sively.
[0041] In the invention according to Claim 3, the
check valve in the bypass pipe portion steadily achieves
its check work, and prevents air from being sucked up
into the pumping area through the bypass pipe portion,
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when the vessel is used at such an angle that the
bypass pipe portion is put in a roughly horizontal posi-
tion, and when at that time, the bypass pipe portion is
exposed to air. Therefore, even if there is a decrease in
the liquid volume inside the vessel, it is possible to dis-
charge the liquid securely and stably from the vessel in
its lying position.

[0042] Since the bypass pipe portion of the change-
over valve unit has a simple structure comprising multi-
ple guide ribs disposed around the inner wall of the
bypass, the water flow through the bypass pipe portion
can be secured easily and properly.

Claims

1. A vessel equipped with a manual pump, which com-
prises: The vessel (50) in which to contain a liquid;

The manual pump (1) which is attached to the
mouth of said vessel (50) by way of an attach-
ing cylinder (5) and is operated manually to
suck up the liquid through a sucking pipe (25)
and discharge the liquid forcibly from said ves-
sel;

A cap unit (40) which is attached to said attach-
ing cylinder (5) from downside and is provided
with a liquid-flowing conduit cylinder (42) linked
to said manual pump (1); and

A change-over valve unit (20) which is fitted
into said cap unit (40) from downside and is
composed of a base pipe portion (21) to which
said sucking pipe (25) is connected at the lower
end, a conduit pipe portion (22) which is dis-
posed on said base pipe portion (21) and
linked to said conduit cylinder (42), and a
bypass pipe portion (23) which is provided with
a pair of liquid intake slits (26) in the bypass
wall and with a closed upper end; with the flow
between said conduit pipe portion (22) and
said bypass pipe portion (23) being cut off in
the upright position of the vessel, and with liq-
uid being allowed to flow between these two
portions in the upside-down position of the ves-
sel, by the action of a check valve provided
inside the bypass pipe portion;

Wherein a vacuum control air channel is pro-
vided to take in outside air through a spot on a
cylinder (7) in the state in which the piston (10)
of said manual pump (1) has moved to the
inside of said cylinder (7), to pass air through
the vacant space (13) inside said attaching cyl-
inder (5), and to supply air to the inside of said
vessel (50) at a rear spot of said cap unit (40);
and

Wherein said change-over valve unit (20) is
tilted forward and downward so as to be fitted
into the lower portion of said cap unit (40).

2. The vessel equipped with the manual pump,
according to Claim 1, wherein a connecting cylinder
(46) is disposed under said cap unit (40) in a posi-
tion tilted forward and downward, and is linked to
said conduit cylinder (42) and wherein the upper
portion of the conduit pipe portion (22) of said
change-over valve unit (20) is fitted tightly into said
connecting cylinder (42).

3. A vessel equipped with a manual pump, which com-
prises: The vessel (50) in which to contain a liquid;

The manual pump (1) which is attached to the
mouth of said vessel (50) by way of an attach-
ing cylinder (5) and is operated manually to
suck up the liquid through the sucking pipe (25)
and to discharge the liquid forcibly from said
vessel;

A cap unit (40) which is attached to said attach-
ing cylinder (5) from downside and is provided
with a liquid-flowing conduit cylinder (42) linked
to said manual pump (1); and

A change-over valve unit (20) which is fitted
into said cap unit (40) from downside and is
composed of a base pipe portion (21) to which
said sucking pipe (25) is connected at the lower
end, a conduit pipe portion (22) which is dis-
posed on said base pipe portion (21) and
linked to said conduit cylinder (42), and a
bypass pipe portion (23) which is provided with
a pair of liquid intake slits (26) in the bypass
wall, with the closed upper end of the bypass,
and with a valve seat (27) at the inside lower
end; with the flow between said conduit pipe
portion (22) and said bypass pipe portion (23)
being cut off in the upright position of the ves-
sel, and with liquid being allowed to flow
between these two portions in the upside-down
position of the vessel, by the action of a spher-
ical check valve (28) installed, inside the
bypass;

Wherein said vessel (50) is provided with a
vacuum control air channel to take in outside
air through a spot on a cylinder (7) in the state
in which the piston (10) of said manual pump
(1) has moved to the inside of said cylinder (7),
to pass air through the vacant space (13) inside
said attaching cylinder (5), and to supply air to
the inside of said vessel (50) at a rear spot of
said cap unit (40);
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Wherein at least three guide ribs (29) of a ver-
tical ridge shape are disposed circumferentially
around the inner surface of the bypass pipe
portion (23) having a larger bore diameter than
the diameter of said check valve (28), in an
arrangement that positions said check valve
(28) axially at the center of the bypass pipe por-
tion (23); and

Wherein said guide ribs (29) are disposed at
such a height that the diameter of the imagi-
nary circle formed by connecting all the peaks
of said guide ribs (29) is slightly larger than the
diameter of said check valve (28).
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