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(54) Fluid dispenser device

(57) A fluid dispenser device includes a tubular
mount (20) adapted to be fitted onto a top open end of
a container (100), a volume variable member (90) re-
ceived in the mount (20) and defining a passage (94)
therein, and a tubular plunger (40) fluidly communicated
with an outlet end (92) of the passage (94) and movable

along the inner surface of the tubular mount (20) so as
to bring the outlet end (92) to move toward a collapsed
position to thereby squeeze fluid in the container (100)
out of the passage (94). Since the fluid is suctioned into
the passage (94) without contact with the inner surface
of the tubular mount (20), the smooth movement of the
plunger (40) is ensured.

FIG. 4
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Description

[0001] This invention relates to a fluid dispenser de-
vice, more particularly to a fluid dispenser device adapt-
ed for mounting at a top open end of a container con-
taining fluid therein, especially liquid with grains sus-
pended therein.

[0002] Referring to Fig. 1, a conventional liquid dis-
penser device is shown to include a tubular mount 3
adapted for mounting at a top open end of a container
1 containing liquid therein and defining an accommoda-
tion chamber, a surrounding retaining cap 2 threadedly
engaged to the top open end of the container 1, and a
surrounding retaining collar 4 disposed on the surround-
ing retaining cap 2 so as to secure the tubular mount 3
to the top open end. A tubular plunger 5 is movable rel-
ative to the tubular mount 2, and has a passage fluid-
tightly connected to and fluidly communicated with the
accommodation chamber of the tubular mount 3 by
means of a seal ring 503. Inlet and outlet valves 301,504
are disposed in an inlet of the accommodation chamber
of the tubular mount 3 and an outlet of the passage of
the plunger 5, respectively. A spout 6 is connected to
the tubular plunger 5 for discharging liquid in the con-
tainer 1. As such, referring to Fig. 2, depression of the
plunger 5 can move the seal ring 503 downwards
against biasing action of a spring 8 received in the ac-
commodation chamber of the tubular mount 3 so as to
squeeze the liquid and air out of the spout 6. A reduced
pressure is created in the accommodation chamber
once the seal ring 503 and the plunger 5 are returned
to their original position by means of the spring 8, there-
by suctioning the liquid in the container 1 through the
inlet valve 301 to replenish the accommodation cham-
ber.

[0003] The conventional liquid dispenser device can
be applied to the container 1 for dispensing the liquid
contained therein, such as liquid detergent, bath gel and
shampoo. However, the conventional liquid dispenser
device is not suitable for dispensing liquid with grains
suspended therein because the grains may be trapped
between the seal ring 503 and an inner surface of the
tubular mount 3 to obstruct sliding movement of the seal
ring 503 and to diminish the air-tight effect of the seal
ring 503, thereby adversely affecting the movement of
the plunger 5 and the biasing action of the spring 8.
[0004] The objectof the presentinvention is to provide
a fluid dispenser device which can prevent wearing of
component parts thereof and which can be operated
smoothly.

[0005] According to this invention, the fluid dispenser
device includes a tubular mount having a surrounding
wall which surrounds an axis, which defines an accom-
modation chamber therein, and which has an upper sur-
rounding portion that is adapted to be fitted in a top open
end of a container, and a lower surrounding portion that
is opposite to the upper surrounding portion and that has
anintake port adapted for suction of fluid in the container
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therethrough.

[0006] A volume variable member is received in the
accommodation chamber, and defines a passage there-
in, which extends along the axis. The passage includes
an inlet end which is fluid-tightly secured to the lower
surrounding portion and which is disposed in fluid com-
munication with and downstream of the intake port, an
outletend which is disposed downstream of the inlet end
and which is opposite to the inlet end along the axis, and
an intermediate portion which is interposed between the
inlet and outlet ends and which is configured such that
the outlet end is movable between an expanding posi-
tion, where the outlet end is away from the intake port
so that the passage has a larger volume, and a col-
lapsed position, where the outlet end is close to the in-
take port so that the passage has a smaller volume.
[0007] A tubular plunger has a surrounding plunger
wall which defines a conduit therein. The plunger wall
includes a surrounding depressing portion which is fluid-
tightly secured to the outlet end of the passage such that
the conduit is fluidly communicated with the passage,
and which is movable relative to the surrounding wall of
the tubular mount along the axis so as to bring the outlet
end to move between the expanding and collapsed po-
sitions, and a surrounding actuated portion which ex-
tends from the surrounding depressing portion outward-
ly of the upper surrounding portion so as to be actuated
to move the outlet end toward the collapsed position,
thereby squeezing the fluid out of the passage and cre-
ating a reduced pressure in the passage once the outlet
end is returned to the expanding position.

[0008] A biasing member is disposed to bias the outlet
end towards the expanding position, thereby suctioning
the fluid in the container through the intake port to re-
plenish the passage by virtue of the reduced pressure
created in the passage.

[0009] An inlet valve member is disposed upstream
of the intake port. The inlet valve member permits the
fluid in the container to flow into the passage of the vol-
ume variable member only, and prevents the fluid from
flowing back into the container when the fluid in the pas-
sage is squeezed.

[0010] An outlet valve member is disposed down-
stream of the surrounding depressing portion of the con-
duit. The outlet valve member permits the fluid in the
passage and the conduit to flow out through the conduit
only when the fluid in the passage is squeezed, and
helps create the reduced pressure in the passage by
virtue of closure of the outlet valve member when the
outlet end is returned to the expanding position.
[0011] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment of the inven-
tion, with reference to the accompanying drawings, in
which:

Fig. 1 is an axially sectional view of a conventional
liquid dispenser device;
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Fig. 2 is an axially sectional view of the conventional
liquid dispenser device in a depressed state;

Fig. 3 is an exploded plan view of the preferred em-
bodiment of a fluid dispenser device according to
this invention;

Fig. 4 is an axially sectional view of the preferred
embodiment; and

Fig. 5 is an axially sectional view of the preferred
embodiment in a depressed state.

[0012] Referring to Figs. 3 and 4, the preferred em-
bodiment of a fluid dispenser device according to the
present invention is shown to be adapted for mounting
at a top open end of a container 100 containing liquid
therein, such as shampoo, liquid detergent with scrub-
bing grains suspended therein, etc. The fluid dispenser
device is shown to comprise a tubular mount 20, a sur-
rounding retaining cap 10, a surrounding retaining collar
30, a dipping tube 60, a volume variable member 90, a
biasing member 80, a tubular plunger 40, and a spout
50.

[0013] The tubular mount 20 has a surrounding wall
21 which surrounds an axis (L) , which defines an ac-
commodation chamber 23 therein, and which has an up-
per surrounding portion 211 and a lower surrounding
portion 213 opposite to each other. A radially extending
flange 212 extends from the upper surrounding portion
211 radially and outwardly, and is adapted to be mount-
ed on the top open end of the container 100. The retain-
ing cap 10 has a surrounding top wall 12 which defines
acircular hole 11 therein and which has a periphery, and
a surrounding threaded wall 13 which extends down-
wardly from the periphery of the surrounding top wall 12.
The upper surrounding portion 211 of the surrounding
wall 21 of the tubular mount 20 passes through the cir-
cular hole 11 such that the top wall 12 is disposed on
the radially extending flange 212. The threaded wall 13
is engaged threadedly with the top open end of the con-
tainer 100. The surrounding retaining collar 30 is press-
fitted onto the upper surrounding portion 211 so as to
force the radially extending flange 212 to abut against
the top wall 12, thereby securing the tubular mount 20
to the container 100.

[0014] The lower surrounding portion 213 has a bot-
tom wall portion 22 which defines an intake port 221
adapted for suction of the fluid in the container 100
therethrough.

[0015] The dipping tube 60 has a connecting portion
61 which is connected to and which is fluidly communi-
cated with the lower surrounding portion 213, and a tube
portion 62 which extends downwardly from the connect-
ing portion 61 and which is adapted to dip into the liquid
in the container 100. An inlet valve member 63 includes
a valve seat 631 which is formed integrally with the tube
portion 62 and which extends towards the axis (L) in ra-
dial directions, and a ball 632 which is detachably en-
gaged with the valve seat 631 so as to open and close
the valve seat 631. A porous member 71 is disposed on
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the connecting portion 61 so as to deny entry of the ball
632 into the accommodation chamber 23. A tubular
stem 70 extends from the porous member 71 along the
axis (L).

[0016] The volume variable member 90 is made from
a flexible material, and is configured to have a bellows
shape. The volume variable member 90 is received in
the accommodation chamber 23, and defines a passage
94 therein, which extends along the axis (L). The pas-
sage 94 includes an inlet end 91 which is fluid-tightly
secured to the connecting portion 61 and which is dis-
posed in fluid communication with and downstream of
the intake port 221, an outlet end 92 which is disposed
downstream of the inlet end 91 and which is opposite to
the inlet end 91 along the axis (L), and an intermediate
portion 93 which is interposed between the inlet and out-
let ends 91, 92 and which is configured such that the
outlet end 92 is movable between an expanding posi-
tion, where the outlet end 92 is away from the intake port
221 so that the passage 94 has a larger volume (as
shown in Fig. 4) , and a collapsed position, where the
outlet end 92 is close to the intake port 221 so that the
passage 94 has a smaller volume (as shown in Fig. 5).
[0017] The biasing member 80 is a coil spring 80
which is received in the passage 94 and which is
sleeved on the tubular stem 70 so as to firmly bias the
outlet end 92 towards the expanding position.

[0018] The tubular plunger 40 has a surrounding
plunger wall 41 which defines a conduit 412 therein. The
plunger wall 41 includes a surrounding depressing por-
tion 421 which is fluid-tightly secured to the outlet end
92 of the passage 94 such that the conduit 412 is fluidly
communicated with the passage 94, a surrounding
flange portion 42 which extends outwardly and radially
from the surrounding depressing portion 421 such that
the surrounding flange portion 42 is in slidable contact
with an inner surface of the surrounding wall 21 of the
tubular mount 20 so as to stabilize the movement of the
outlet end 92 along the axis (L) between the expanding
and collapsed positions, and a surrounding actuated
portion 411 which extends from the surrounding de-
pressing portion 421 along the axis (L) and outwardly of
the surrounding retaining collar 30.

[0019] The spout 50 is connected to the surrounding
actuated portion 411, and is fluidly communicated with
the conduit 412 for discharging the liquid from the con-
duit 412. Preferably, a flexible strap 52 has one end re-
tained between the surrounding retaining cap 10 and the
surrounding retaining collar 30, and the other end pro-
vided with a stopper 521 which is disposed to detacha-
bly plug the spout 50 so as to prevent flow of the liquid
through the spout 50 when the container 100 is uninten-
tionally squeezed.

[0020] Inthis embodiment, like the inlet valve member
63, an outlet valve member 43 includes a valve seat 431
which is formed integrally with the surrounding plunger
wall 41 at a position between the surrounding depress-
ing portion 421 and the surrounding actuated portion
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411, and which extends towards the axis (L) in radial
directions, and a ball 432 which is detachably engaged
with the valve seat 431 so as to open and close the valve
seat 431.

[0021] As shown in Fig. 5, when the spout 50 is de-
pressed against biasing action of the coil spring 80 to
actuate the tubular plunger 40 so as to move the outlet
end 92 of the volume variable member 90 toward the
collapsed position, the grain-containing liquid and air in-
side the container 100 are squeezed up the passage 94,
the conduit 412 and the outlet valve member 43 for dis-
charging through the spout 50. During this operation, the
ball 432 of the outlet valve member 43 is lifted to thereby
open the valve seat 431, while the ball 632 of the inlet
valve member 63 closes the valve seat 631 to prevent
the liquid from flowing back into the container 100.
[0022] When the spout 50 is released, the outlet end
92 is returned to the expanding position by virtue of the
biasing action of the coil spring 80, thereby creating a
reduced pressure in the passage 94 and the conduit
412. At this time, the liquid in the container 100 is suc-
tioned through the inlet valve member 63 and the porous
member 71 to replenish the passage 94 and the conduit
412 by virtue of the reduced pressure for a next dispens-
ing operation. At the same time, the ball 432 of the outlet
valve member 43 closes the valve seat 431 so as to help
maintain the reduced pressure.

[0023] Since the liquid in the container 100 is suc-
tioned into the passage 94 of the volume variable mem-
ber 90 and does not contact the surrounding wall 21 of
the tubular mount 20, the inner surface of the surround-
ing wall 21 will not be subject to the grinding action of
the grains suspended in the liquid, thereby ensuring the
smooth sliding movement of the surrounding flange por-
tion 42 along the inner surface of the surrounding wall
21 and the biasing movement of the coil spring 80. The
service life of the tubular mount 20, the tubular plunger
40 and the coil spring 80 can be thus prolonged.

Claims

1. Afluid dispenser device adapted for mounting at a
top open end of a container (100) containing fluid
therein, said fluid dispenser device comprising:

a tubular mount (20) having a surrounding wall
(21) which surrounds an axis (L), which defines
an accommodation chamber (23) therein, and
which has an upper surrounding portion (211)
that is adapted to be fitted in the top open end
of the container (100) , and a lower surrounding
portion (213) that is opposite to said upper sur-
rounding portion (211) and that has an intake
port (221) adapted for suction of the fluid in the
container (100) therethrough; and

a tubular plunger (40) having a surrounding
plunger wall (41) which defines a conduit (412),
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characterized by:

a volume variable member (90) received in
said accommodation chamber (23), and
defining a passage (94) therein which ex-
tends along the axis (L) , said passage (94)
including an inlet end (91) which is fluid-
tightly secured to said lower surrounding
portion (213) and which is disposed in fluid
communication with and downstream of
said intake port (221) , an outlet end (92)
which is disposed downstream of said inlet
end (91) and which is opposite to said inlet
end (91) along the axis (L), and an inter-
mediate portion (93) which is interposed
between said inlet and outlet ends (91,92)
and which is configured such that said out-
let end (92) is movable between an ex-
panding position, where said outlet end
(92) is away from said intake port (221) so
that said passage (94) has a larger volume,
and a collapsed position, where said outlet
end (92) is close to said intake port (221)
so that said passage (94) has a smaller vol-
ume;

said plunger wall (41) including a surround-
ing depressing portion (421) which is fluid-
tightly secured to said outlet end (92) of
said passage (94) such that said conduit
(412) is f luidly communicated with said
passage (94) , and which is movable rela-
tive to said surrounding wall (21) of said tu-
bular mount (20) along the axis (L) so as to
bring said outlet end (92) to move between
the expanding and collapsed positions,
and a surrounding actuated portion (411)
which extends from said surrounding de-
pressing portion (421) outwardly of said
upper surrounding portion (211) so as to be
actuated to move said outlet end (92) to-
ward the collapsed position, thereby
squeezing the fluid out of said passage
(94) and creating a reduced pressure in
said passage (94) once said outlet end (92)
is returned to the expanding position;

a biasing member (80) disposed to bias
said outlet end (92) towards the expanding
position, thereby suctioning the fluid in the
container (100) through said intake port
(221) to replenish said passage (94) by vir-
tue of the reduced pressure created in said
passage (94);

an inlet valve member (63) disposed up-
stream of said intake port (221), said inlet
valve member (63) permitting the fluid in
the container (100) to flow into said pas-
sage (94) of said volume variable member
(90) only, and preventing the fluid from
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flowing back into the container (100) when
the fluid in said passage (94) is squeezed,;
and

an outlet valve member (43) disposed
downstream of said surrounding depress-
ing portion (421) of said tubular plunger
(40), said outlet valve member (43) permit-
ting the fluid in said passage (94) and said
conduit (412) to flow out through said con-
duit (412) only when the fluid in said pas-
sage (94) is squeezed, and helping create
the reduced pressure in said passage (94)
by virtue of closure of said outlet valve
member (43) when said outlet end (92) is
returned to the expanding position.

The fluid dispenser device of Claim 1, character-
ized in that said intermediate portion (93) of said
passage (94) of said volume variable member (90)
is made from a flexible material, and is configured
to have a bellows shape.

The fluid dispenser device of Claim 1, further char-
acterized by a dipping tube (60) which is connected
to and which is fluidly communicated with said lower
surrounding portion (213), and which is adapted to
dip into the fluid in the container (100), said inlet
valve member (63) including a valve seat (631)
which is formed integrally with said dipping tube
(60) and which extends towards the axis (L) in radial
directions, and a ball (632) which is detachably en-
gaged with said valve seat (631) so as to open and
close said valve seat (631) by virtue of a pressure
difference between said passage (94) and the fluid.

The fluid dispenser device of Claim 3, further char-
acterized by a porous member (71) which is dis-
posed on said lower surrounding portion (213) so
as to deny entry of said ball (632) into said passage
(94) while permitting flow of the fluid in the container
(100) into said passage (94).

The fluid dispenser device of Claim 4, further char-
acterized by a tubular stem (70) which extends
from said porous member (71) along the axis (L),
said biasing member (80) being a coil spring (80)
which is received in said passage (94), and which
is sleeved on said tubular stem (70) such that the
biasing movement of said coil spring (80) is stabi-
lized.

The fluid dispenser device of Claim 1, character-
ized in that said outlet valve member (43) includes
a valve seat (431) which is formed integrally with
said surrounding plunger wall (41) at a position be-
tween said surrounding depressing portion (421)
and said surrounding actuated portion (411) and
which extends towards the axis (L) in radial direc-
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tions, and a ball (432) which is detachably engaged
with said valve seat (431) so as to open and close
said valve seat (431) by virtue of squeezing of the
fluid.

The fluid dispenser device of Claim 1, character-
ized in that said tubular plunger (40) further has a
surrounding flange portion (42) which extends out-
wardly and radially from said surrounding depress-
ing portion (421) such that said surrounding flange
portion (42) is in slidable contact with said surround-
ing wall (21) of said tubular mount (20), thereby sta-
bilizing movement of said outlet end (92) along the
axis (L) between the expanding and collapsed po-
sitions.

The fluid dispenser device of Claim 1, character-
ized in that said tubular mount (20) further includes
a radially extending flange (212) which extends
from said surrounding wall (21) radially and out-
wardly and which is adapted to be mounted on the
top open end of the container (100), said fluid dis-
penser device further comprising

a surrounding retaining cap (10) which has a
surrounding top wall (12) that has a periphery and
that is disposed on said radially extending flange
(212), and a surrounding threaded wall (13) that ex-
tends downwardly from said periphery of said sur-
rounding top wall (12) and that is adapted to engage
threadedly the top open end of the container (100),
and

a surrounding retaining collar (30) which is en-
gaged with said upper surrounding portion (211) so
as to force said radially extending flange (212) to
abut against said surrounding top wall (12) of said
surrounding retaining cap (10), thereby securing
said tubular mount (20) onto the container (100) .

The fluid dispenser device of Claim 8, further char-
acterized by a spout (50) which is connected to
said surrounding actuated portion (411) and which
is fluidly communicated with said conduit (412) for
discharging the fluid squeezed up said conduit
(412).
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