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(54) Liquid dispenser

(57)  Aliquid dispenser (1) is mounted on a container
(90) and has a shell (10), a spout assembly (80), an in-
jection assembly (20), a power pack (60) and an activat-
ing assembly (30). The shell (10) is mounted on the con-
tainer (80) and has an injection tube (11). The spout as-
sembly (80) is formed on and protrudes from the shell
(10). The injection assembly (20) is mounted in the shell
(10) pumps air into the injection tube (11) to force liquid
from the spout assembly (80). The activating assembly
(30) selectively activates the injection assembly (20) and
selectively seals or opens an air passage to the injection
tube (11).
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Description
1. Field of the Invention

[0001] The present invention relates to a liquid dis-
penser, and more particularly to a liquid dispenser mount-
edon acontainer and dispensing liquid from the container
precisely and easily.

2. Description of Related Art

[0002] Conventional liquid dispensers may be manual
or automatic, are mounted on a container holding a liquid
and having a top and a bottom and usually comprise a
top, a spout, a push button, an air pump, an discharge
tube and a pick-up tube. The push button is mounted on
the top of the liquid dispenser. The spout protrudes trans-
versely from the liquid dispenser and has an inner end.
The air pump is mounted in the liquid dispenser below
the push button and is operated and expels air into the
container by pressing the push button. The discharge
tube is connected to and communicates with the bottom
of the air pump. The pick-up tube is connected to the
liquid dispenser and extends to the bottom of the con-
tainer so liquid in the container is forced into the pick-up
tube and out the spout by increased air pressure on the
liquid when the air pump pumps air into the container.
However, when a person stop pressing the push button,
residual air pressure in the container forces additional
liquid to be discharged from the spout that wastes liquid
and causes the area around the container to be messy.
[0003] Furthermore, the liquid dispenser has a specific
size and can be mounted only on a corresponding con-
tainer and cannot be mounted on a container with a larger
or smaller mouth.

[0004] To overcome the shortcomings, the present in-
vention provides an electric liquid dispenser to mitigate
or obviate the aforementioned problems.

[0005] The main objective of the present invention is
to provide a liquid dispenser for a container to dispense
liquid from the container precisely and easily.

[0006] The liquid dispenser in accordance with the
present invention is mounted on a container having a
mouth and a bottom and comprises a shell, a spout as-
sembly, an injection assembly, a power pack and a
switching group. The shell is mounted on the mouth of
the container and has an injection tube. The spout as-
sembly has a spout and a pick-up tube. The spout is
formed on and protrudes transversely from the shell and
is connected to the injection tube. The pick-up tube com-
municates with the spout and extends to the bottom of
the container. The injection assembly is mounted in the
shell, pumps air into the injection tube. The pressure re-
lease tube is mounted in the shell and is connected to
the injection tube. The activating assembly is mounted
on the shell, is electrically connected to the power pack,
activates the injection assembly and selectively releases
pressurized air in the container when the injection as-
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sembly is deactivated.

[0007] Other objectives, advantages and novel fea-
tures of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

IN THE DRAWINGS:

[0008] Fig. 1 is a partial cross section side view of a
liquid dispenser in accordance with the presentinvention
mounted on a container;

Fig. 2 is an enlarged cross section side view of the
liquid dispenser in Fig. 1;

Fig. 3 is an exploded perspective view of an injection
assembly of the liquid dispenser in Fig. 1;

Fig. 4 is an enlarged exploded perspective view of
the injection assembly of the liquid dispenser in Fig.
3;

Fig. 5 is a partially exploded perspective view of the
liquid dispenser in Fig. 1;

Figs. 6 and 7 are operational cross section side views
of the liquid dispenser in Fig. 1 with air being injected
into the container;

Fig. 8 is an operational cross section side view of
the liquid dispenser in Fig. 1 with air pressure being
relieved from the container; and

Fig. 9 is a circuit diagram of the liquid dispenser in
Fig. 1.

[0009] With reference to Figs. 1, 2 and 5, a liquid dis-
penser (1) in accordance with the present invention is
mounted on a container (90) having a top, a bottom and
a mouth and comprises a shell (10), a spout assembly
(80), an injection assembly (20), a power pack (60) and
an activating assembly (30).

[0010] The shell (10) is hollow, is mounted on the
mouth at the top of the container (90) and has a bottom,
a top end, an injection tube (11) and multiple air ports.
The injection tube (11) is formed on and protrudes lon-
gitudinally from the bottom of the shell (10) and has an
internal surface, an external surface, an upper end, a
discharge tube (111), an optional gasket (112) and an
optional gas hole (113).

[0011] The discharge tube (111) is formed longitudi-
nally on the internal surface of the injection tube (11) and
has a top end and a bottom end.

[0012] The gasket (112) is mounted around the exter-
nal surface of the injection tube (11) and presses against
and seals the mouth of the container (90).

[0013] The gas hole (113) is formed transversely
through the discharge tube (111) near the bottom end to
inject air into liquid passing through the discharge tube
(111).

[0014] The air ports are formed through the shell (10)
between the bottom and the top end.

[0015] The spout assembly (80) is connected to and
communicates with the discharge tube (111) of the injec-
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tion tube (11) and has a spout (81) and a pick-up tube
(82).

[0016] The spout (81) is mounted on and protrudes
from the shell (10) below the air ports, is connected to
and communicates with the injection tube (11) near the
upper end of the injection tube (11) and has an inner end
and an outer end. The inner end of the spout (81) is con-
nected to the upper end of the injection tube (11) and
communicates with the discharge tube (111). The outer
end of the spout (81) protrudes from the shell (10).
[0017] The pick-up tube (82) is connected to and ex-
tends longitudinally from the bottom end of the discharge
tube (111) and has an upper end and a lower end. The
upper end connects to and communicates with the dis-
charge tube (111). The lower end is open and near the
bottom of the container (90).

[0018] With further reference to Figs. 3 and 4, the in-
jection assembly (20) is mounted in the shell (10) and
pumps air into the injection tube (11) to increase air pres-
sure in the container (90) above the liquid to force the
liquid through the pick-up tube (82) and the discharge
tube (111) and out the spout (81). The injection assembly
(20) may be implemented with a base (21), an air pump
(22), an optional cap frame (23) and a drive device (50).
[0019] The base (21)is connected to the injection tube
(11) above the spout (81) and has a lower segment (216),
an upper segment (217) and multiple inlet check valves
(40).

[0020] Thelowersegment(216)is mounted inthe shell
(10) against the upper end of the injection tube (11) and
has a bottom, an air chamber (211) and a central hole
(212). The air chamber (211) is formed in the lower seg-
ment (216). The central hole (212) is formed through the
bottom of the lower segment (216) and corresponds to
and communicates with the upper end of the injection
tube (11).

[0021] The upper segment (217) is mounted on the
lower segment (216) and has a center, an upper surface,
an outlet tube (213), multiple ventilating holes (214), mul-
tiple outlet channels (215), multiple optional disk mount-
ing holes (218) and multiple optional inlet holes (219).
The outlet tube (213) is formed on and protrudes down
from the center of the upper segment (217), extends
through the central hole (212) in the lower segment (216),
is mounted in the upper end of the injection tube (11) and
has an upper edge and an inner surface. The ventilating
holes (214) are formed through the upper segment (217)
around the center. The outlet channels (215) are formed
longitudinally in the inner surface of the outlet tube (213)
and communicate with the upper edge. Each disk mount-
ing hole (218) is formed through the upper segment (217)
between adjacent ventilating holes (214). The inlet holes
(219) are formed through the upper segment (217) in
clusters respectively around corresponding disk mount-
ing holes (218).

[0022] The inlet check valves (40) are connected to
the upper segment (217), allow air to flow from the air
chamber (211) through the inlet holes (219) and keep air
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from flowing back through the inlet holes (219) into the
airchamber (211). Eachinlet check valve (40) has a neck
(43) and aresilient disk (44). The necks (43) are mounted
respectively in the disk mounting holes (218) in the upper
segment (217), and each neck (43) has a top end. The
resilient disks (44) are formed respectively on the top
ends of the necks (43), are mounted against the upper
surface of the upper segment (217) and cover the inlet
holes (219).

[0023] The air pump (22) is mounted on the base (21),
pumps air into the container (90) through the injection
tube (11) to increase air pressure in the container (90)
and force liquid in the container (90) out through the spout
assembly (80) and has a basal disk (222), multiple suc-
tion caps (221), multiple ventilating holes (224) and an
outlet check valve (225).

[0024] The basal disk (222) is mounted on the upper
segment (217) of the base (21) and has a center, a top
surface, a bottom surface and multiple through holes.
The through holes are formed around the center of the
basal disk (222), correspond respectively to, are slightly
larger than and are mounted respectively over the resil-
ient disks (44) of the inlet check valve (40) and have an
edge.

[0025] The suction caps (221) are resilient, are formed
respectively on the edges of the through holes of the
basal disk (222), protrude from the top surface of the
basal disk (222), draw air from the air chamber (211)
when extending and pump air into the outlet tube (213)
when being compressed. Each suction cap (221) has a
head and a compression chamber (223). The compres-
sion chamber (223) is formed inside a corresponding suc-
tion cap (221) and covers a corresponding inlet check
valve (40).

[0026] The ventilating holes (224) are formed through
the basal disk (222) and align with the ventilating holes
(214) in the upper segment (217) of the base (21).
[0027] The outlet check valve (225) is tubular and re-
silient, is formed on and protrudes from the bottom of the
basal disk (222), corresponds to and is mounted in the
outlet tube (213) and has a distal end, multiple longitu-
dinal slots and multiple curved longitudinal flaps. The lon-
gitudinal slots are formed through the outlet check valve
(225) and communicate with the distal end. The curved
longitudinal flaps are formed respectively between adja-
centlongitudinal slots and are mounted respectively over
and close the outlet channels (215) to keep pressurized
air in the container (90) from being drawn into the air
pump (22) when the suction caps (221) extend.

[0028] The cap frame (23)is connected securely to the
upper segment (217) on the air pump (22) and has a
bottom panel (231), multiple mounting rings (232) and
multiple ventilating holes (233). The bottom panel (231)
is mounted on the top surface of the basal disk (222) of
the air pump (22) and has a top surface and multiple
mounting holes. The mounting holes are formed through
the bottom panel (231) and correspond respectively to
and are mounted respectively around the suction caps
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(221) of the air pump (22), and each mounting hole has
an edge. The mounting rings (232) are formed on the
bottom panel (231) respectively around the edges of the
mounting holes, protrude up from the top surface of the
bottom panel (231), overlap the outlet channels (215) of
the outlet tube (213) and are mounted respectively
around and hold the suction caps (221). The ventilating
holes (233) are formed through the bottom panel (231)
and align with the ventilating holes (224) of the basal disk
(222).

[0029] The drive device (50) is mounted in the shell
(10) over the air pump (22), is connected to and drives
the air pump (22) and has a motor (51), a drive head (52)
and an oscillator (53). The motor (51) is mounted in the
shell (10) above the air pump (22) and has a bottom and
a shaft (511). The shaft (511) protrudes rotatably from
the bottom of the motor (51). The drive head (52) is con-
nected to the shaft (511) of the motor (51) and has a top,
a bottom, a connecting hole and a drive post (521). The
connecting hole is formed in the top of the drive head
(52) and is connected securely to the shaft (511) of the
motor (51). The drive post (521) is formed eccentrically
on and protrudes obliquely from the bottom of the drive
head (52). The oscillator (53) is connected to the suction
caps (221) of the air pump (22), is driven by the drive
head (52) and has an oscillating disk (532), a drive tube
(531) and multiple connecting holes (533). The oscillating
disk (532) is mounted in the shell (10) below the motor
(51), connects to the air pump (22) and has a top surface
and an outer edge. The drive tube (531) is formed on and
protrudes from the top surface of the oscillating disk (532)
and is connected rotatably to the drive shaft (521) of the
drive head (52). With further reference to Figs. 6 to 8, the
outer edge of the oscillating disk (532) closest to the drive
post (521) is forced down and the opposite edge is force
up when the drive head (52) rotates to generate an os-
cillating motion. The connecting holes (533) are formed
through the oscillating disk (532) near the outer edge and
are mounted respectively around the heads of the suction
caps (221) to compress and expand the suction caps
(221) and generate a pumping motion.

[0030] With further reference to Fig. 5, the power pack
(60) is mounted in the shell (10) and is electrically con-
nected to the motor (51) of the drive device (50) of the
injection assembly (20) and may have multiple dry-cell
batteries (601).

[0031] With further reference to Fig. 9, The activating
assembly (30) is mounted in the shell (10), is electrically
connected to the power pack (60), selectively seals or
opens an air passage to the injection tube (11) and has
a pressure release tube (36), an optional stationary con-
tact (31), a switch (32), a relief valve disk assembly (33),
an optional movable contact (35) and an optional spring
(34).

[0032] The pressure release tube (36) is mounted in
the shell (10), is connected to the injection tube (11) and
has an air inlet and an air outlet. The air inlet of the pres-
sure release pipe (36) is connected to the injection tube
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(11) near the upper end opposite to the spout (81) and
communicates with the container (90) through the injec-
tion tube (11). The air outlet of the pressure release tube
(36) extends to the top end of the shell (10) and has a
relief valve seat.

[0033] The stationary contact (31) is mounted in the
shell (10) and is electrically connected to the power pack
(60) and the motor (51).

[0034] The switch (32) is movably mounted in and pro-
trudes from the top of the shell (10), activates the injection
assembly (20) and has a bottom and a central mounting
tube. The central mounting tube is formed on and pro-
trudes from the bottom of the switch (32) and is aligned
with and extends toward the relief valve seat on the air
outlet of the pressure release tube (36).

[0035] The relief valve disk assembly (33) is mounted
in and protrudes from the central mounting tube of the
switch (32), selectively opens or closes the relief valve
seat on the air outlet of the pressure release tube (36)
and has a shaft and a valve disk. The shaft is mounted
in and protrudes from the central mounting tube of the
switch (32) and has a distal end. The valve disk is mount-
ed on the distal end of the shaft, closes the relief valve
seat when the switch (32) is pressed to allow air pressure
to build up in the container (90) and opens the pressure
release tube (36) when the switch (32) is released so air
pressure in the container (90) is released immediately.
[0036] The movable contact (35) is mounted around
the central tube of the switch (32) and selectively abuts
the stationary contact (31) when the switch (32) moves
downward relative to the shell (10).

[0037] The spring (34) is mounted around the central
mounting tube of the switch (32) between the bottom and
the movable contact (35) to bias the switch (32).

[0038] The liquid dispenser as described has the fol-
lowing advantages.

1. To dispense liquid from the container (90), the
switch (32) is pushed, which simultaneously closes
the pressure release tube (36) and activates the in-
jection assembly (20) that pumps pressurized airinto
the container (90). The pressurized air presses liquid
in the container (90) through the spout assembly
(80). Therefore, using the liquid dispenser (1) to dis-
pense liquid is easy and convenient.

2. When the switch (32) is released, pressurized air
in the container (90) is released immediately through
the injection tube (11) and the pressure release tube
(36). This prevent excess liquid from being dis-
pensed from the container (90).

3. The spout (81) is formed on the shell (10) and
different sized gaskets (112) can be mounted around
the injection tube (11) so the liquid dispenser (1) can
be mounted on significantly different sized contain-
ers (90).

4. The gas hole (113) allows air to be injected into
liquid such as red wine passing through the dis-
charge tube (111).
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[0039] Eventhough numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and features of the invention, the disclosure is
illustrative only. Changes may be made in the details,
especially in matters of shape, size, and arrangement of
parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in
which the appended claims are expressed.

Claims

1. Aliquid dispenser (1) being mounted in a container
(90) having a top, a bottom and a mouth, and the
liquid dispenser (1) comprising

a shell (10) being hollow, being adapted to be
mounted on the mouth at the top of the container
(90) and having

a bottom;

a top end;

an injection tube (11) being formed on and
protruding longitudinally from the bottom of
the shell (10) and having

an internal surface;

an external surface;

an upper end; and

a discharge tube (111) being formed
longitudinally on the internal surface of
the injection tube (11) and having

atop end; and
a bottom end; and

multiple air ports being formed through the
shell (10) between the bottom and the top
end;

a spout assembly (80) being connected to and
communicating with the discharge tube (111) of
the injection tube (11) and having

a spout (81) being mounted on and protrud-
ing from the shell (10) below the air ports,
being connected to and communicating with
the injection tube (11) near the upper end
and having

aninner end being connected to the up-
per end of the injection tube (11) and
communicating with the discharge tube
(111); and

an outer end protruding from the shell
(10); and
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a pick-up tube (82) being connected to and
extending longitudinally from the bottom
end of the discharge tube (111) and having

an upper end connecting to and com-
municating with the discharge tube
(111); and

a lower end being open;

an injection assembly (20) being mounted in the
shell (10) and pumping air into the injection tube
(11);

a power pack (60) being mounted in the shell
(10) and being electrically connected to the in-
jection assembly (20); and

an activating assembly (30) being mounted on
the top end of the shell (10), being electrically
connected to the power pack (60), selectively
sealing or opening an air passage to the injection
tube (11) and having

apressure release tube (36) being mounted
in the shell (10), being connected to the in-
jection tube (11) and having

an air inlet being connected to the in-
jection tube (11) near the upper end op-
posite to the spout (81) and communi-
cating with the container (90) through
the injection tube (11); and

an air outlet extending to the top end of
the shell (10) and having a relief valve
seat;

aswitch (32) being movably mounted in and
protruding from the top of the shell (10), ac-
tivating the injection assembly (20) and hav-
ing

a bottom; and

a central mounting tube being formed
on and protruding from the bottom of
the switch (32) and extending toward
the relief valve seat on the air outlet of
the pressure release tube (36); and

a relief valve disk assembly (33) being
mounted in and protruding from the central
mounting tube of the switch (32), selectively
opening or closing the relief valve seat on
the air outlet of the pressure release tube
(36) and having

ashaftbeing mountedin and protruding
from the central mounting tube of the
switch (32) and having a distal end; and
avalve disk being mounted on the distal
end of the shaft, closing the relief valve
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seat when the switch (32) is pressed upper segment (217) of the base (21) and
and opening the pressure release tube having

(36) when the switch (32) is released.

a center;

a top surface;

a bottom surface; and

multiple through holes being formed
around the center of the basal disk
(222), corresponding respectively to,

2. Theliquid dispenser(1)asclaimedinclaim 1, where- &
in the injection assembly (20) has

abase (21) being connected to the injection tube
(11) above the spout (81) and having

alower segment (216) being mounted in the
shell (10) against the upper end of the in-
jection tube (11) and having

10

being slightly larger than and being
mounted respectively over the inlet
check valves (40) and having an edge;

multiple suction caps (221) being resilient,

a bottom; 15 being formed respectively on the edges of
an air chamber (211) being formed in the through holes of the basal disk (222)
the lower segment (216); and and protruding from the top of the basal disk
a central hole (212) being formed (222) for drawing air from the air chamber
through the bottom of the lower seg- (211) when extending and pumping air into
ment (216) and corresponding to and 20 the outlet tube (213) when being com-
communicating with the upper end of pressed, and each suction cap (221) having
the injection tube (11);
a head; and
an upper segment (217) being mounted on a compression chamber (223) being
the lower segment (216) and having 25 formed inside the suction cap (221) and
covering a corresponding inlet check
a center; valve (40);
an upper surface;
an outlet tube (213) being formed on multiple ventilating holes (224) being
and protruding down from the center of 30 formed through the basal disk (222) and
the upper segment (217), extending aligning with the ventilating holes (214) in
through the central hole (212) in the the upper segment (217) of the base (21);
lower segment (216), being mounted in and
the upper end of the injection tube (11) an outlet check valve (225) being tubular
and having 35 and resilient, being formed on and protrud-
ing from the bottom of the basal disk (222),
an upper edge; and corresponding to and being mounted in the
an inner surface; outlet tube (213) and having
multiple ventilating holes (214) being 40 a distal end;
formed through the upper segment multiple longitudinal slots being formed
(217) around the center; and through the outlet check valve (225)
multiple outlet channels (215) being and communicating with the distal end;
formed longitudinally in the inner sur- and
face of the outlet tube (213) and com- 45 multiple curved longitudinal flaps being
municating with the upper edge; and formed respectively between adjacent
longitudinal slots and being mounted
multiple inlet check valves (40) being con- respectively over and closing the outlet
nected to the upper segment (217) for al- channels (215); and
lowing air to flow from the air chamber (211) 50

and keeping air from flowing back into the
air chamber (211);

a drive device (50) being mounted in the shell
(10) over the air pump (22), being connected to
and driving the air pump (22) and having

an air pump (22) being mounted on the base
(21) for pumping air into the container (90) 55
through the injection tube (11) and having

amotor (51) being mounted in the shell (10)
above the air pump (22) and having

a basal disk (222) being mounted on the a bottom; and
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a shaft (511) protruding rotatably from
the bottom of the motor (51);

a drive head (52) being connected to the
shaft (511) of the motor (51) and having

a top;

a bottom;

a connecting hole being formed in the
top of the drive head (52) and being
connected securely to the shaft (511)
of the motor (51); and

a drive post (521) being formed eccen-
trically on and protruding obliquely from
the bottom of the drive head (52); and

an oscillator (53) being connected to the
suction caps (221) of the air pump (22), be-
ing driven by the drive head (52) and having

an oscillating disk (532) being mounted
in the shell (10) below the motor (51),
connecting to the air pump (22) and
having

a top surface; and
an outer edge;

a drive tube (531) being formed on and
protruding from the top surface of the
oscillating disk (532) and being con-
nected rotatably to the drive shaft (521)
of the drive head (52); and

multiple connecting holes (533) being
formed through the oscillating disk
(532) and being mounted respectively
around the heads of the suction caps
(221).

3. Theliquid dispenser (1) as claimedin claim 2, where-

the upper segment (217) of the base (21) further
has

multiple disk mounting holes (218), each
disk mounting hole (218) being formed
through the upper segment (217) between
adjacent ventilating holes (214); and
multiple inlet holes (219) being formed
through the upper segment (217) in clusters
respectively around the disk mounting holes
(218); and

each inlet check valve (40) has

aneck (43) being mounted in one of the disk
mounting holes (218) in the upper segment
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(217) and having a top end; and

a resilient disk (44), the resilient disks (44)
being formed respectively on the top ends
of the necks (43), being mounted against
the upper surface of the upper segment
(217) and covering the inlet holes (219).

4. Theliquid dispenser (1) asclaimed in claim 3, where-
in the injection assembly (20) further has a cap frame
(23) being connected securely to the upper segment
(217) on the air pump (22) and having

a bottom panel (231) being mounted on the top
surface of the basal disk (222) of the air pump
(22) and having

a top surface; and

multiple mounting holes being formed
through the bottom panel (231) and corre-
sponding respectively to and being mount-
ed respectively around the suction caps
(221) of the air pump (22), and each mount-
ing hole having an edge;

multiple mounting rings (232) being formed on
the bottom panel (231) respectively around the
edges of the mounting holes, protruding up from
the top surface of the bottom panel (231), over-
lapping the outlet channels (215) of the outlet
tube (213) and being mounted respectively
around and holding the suction caps(221);and
multiple ventilating holes (233) being formed
through the bottom panel (231) and aligning with
the ventilating holes (224) of the basal disk
(222).

5. Theliquid dispenser (1) as claimed in claim 4, where-
in the activating assembly (30) further has

a stationary contact (31) being mounted in the
shell (10) and being electrically connected to the
power pack (60) and the motor (51); and

a movable contact (35) being mounted around
the central tube of the switch (32) and selectively
abutting the stationary contact (31) when the
switch (32) moves downward relative to the shell
(10).

6. Theliquid dispenser (1) asclaimed in claim 5, where-
in the activating assembly (30) further has a spring
(34) being mounted around the central tube of the
switch (32) between the bottom and the movable
contact (35) to bias the switch (32).

7. Theliquid dispenser (1) as claimed in claim 6, where-
in the injection tube (11) further has

a gasket (112) being mounted around the exter-
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nal surface of the injection tube (11) and press-
ing against and sealing the mouth of the con-
tainer (90); and

a gas hole (113) being formed transversely
through the discharge tube (111) near the bot-
tom end.

8. Theliquid dispenser (1) asclaimedinclaim 7, where-
in the power pack (60) has multiple dry-cell batteries
(601) to supply electric power to the drive device (50).

10

15

20

25

30

35

40

45

50

55

14



FIG.1

EP 2 030 943 A1

el

Y 4 AVAVANAN D

| AVAVAVAVAVAVAYL
TAVAVAVAVAVAVAY,




EP 2 030 943 A1

32 330
34
31 = w; 35
S
1 [T =
~ NG W
2 ST
51 A "'I, \
20- N A
[~ -
7
%
Al 511 52
>4
22- NV /an, ,,,L.\‘ - 7227
st
221—¢ ] N2 O
223 75
40 ¢ |23
e N 1233
S INEAE
81 21120 "N 214
N R \ A~
il SSRGS 21
A / 225
ﬂ//////////////\//7/////// S~
213

FIG.2

10

36

50
53



EP 2 030 943 A1

FIG.3

11



EP 2 030 943 A1

FIG.4

12



EP 2 030 943 A1

DA

112

111

FIG.5

13



EP 2 030 943 A1

¢ 33 30
32 ,/3 4
35
Q]
o o
'l
N\ | 36
N
'
:\
52 .
o {7 J 50
4 d - 53
\1‘.,\\\“ § 232
AV NN
‘\-n\i\ \ ht':
Lz N 21
Pl NN 225
213
| 5
i i 112
Q;ﬁ—ﬂ
D e
;/\113?
i |1
P

14



EP 2 030 943 A1

35

36

93

,////////v//////ﬁrp/////////////////
AN 22 =

—217
—216
—21

15



36

35

50
53

213

34

TSI

33

!

EP 2 030 943 A1

_
N = B 2// Z \ ///6\ :M///QV/
w - 0 l m.\ SN } /;////\//W/N%Aﬂwzﬁﬂﬁ % — N
\% / 7 w\ = — < _ ~—
V]
a 7] - )
_— = A- YTTTY Ty T YT L TY YT IT
\ _ “ |H W u ~\ :\::\NN\:\:::\\\:\::.nn\MVam ., N////M/«\?//u/
— N
Ay NA{SSRNNRNS,

32

A + CAUARLRAANLNANN
qu-! -
/ ;

yI4
77

AR WY e S

Vw7

N

)
23
217
216

AT T TNy

40
.

625//‘/ 2Ll /‘]'k
9

51
81
FIG.8

16



EP 2 030

943 A1

(35

60

o

51

FIG.9

17



[AS]

EPO FORM 1503 03.82 (P04C01)

00 (E)::i::ea“ Patent EUROPEAN SEARCH REPORT

EP 2 030 943 A1

Application Number

EP 07 01 6958

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE
to claim APPLICATION (IPC)

A

GB 2 223 092 A (SHEU JAMES)

28 March 1990 (1990-03-28)

* page 5, line 29 - page 6, line 4;
figures 3-8 *

US 4 986 452 A (TAKATSUKI TOYOHIKO [JP] ET
AL) 22 January 1991 (1991-01-22)

* column 4, line 54 - column 5, line 53;
figures 1,2 *

DE 44 13 709 Al (WUNSCH ECKART [DE])

26 October 1995 (1995-10-26)

* abstract; figure 1 *

US 3 173 584 A (GIAVASIS STEVE T)

16 March 1965 (1965-03-16)

* column 2, line 46 - line 63; figure 1 *

1

[

INV.
B67D1/04

TECHNICAL FIELDS
SEARCHED (IPC)

B67D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 30 January 2008 Wartenhorst, Frank

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

18




EPO FORM P0459

EP 2 030 943 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 01 6958

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30-01-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date
GB 2223092 A 28-03-1990  NONE
US 4986452 A 22-01-1991 JpP 2147032 A 06-06-1990

JP 2562196 B2 11-12-1996
DE 4413709 Al 26-10-1995 US 5641094 A 24-06-1997
US 3173584 A 16-03-1965  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19



	bibliography
	description
	claims
	drawings
	search report

