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prising: a housing (10a, 10b; 110; 210), an actuation
member (30; 130; 230) attached to the housing (10a,
10b; 110; 210) so that it can be manually actuated in an
actuation direction, a movable member (20; 120; 220)
being movable in a direction substantially perpendicular
to the actuation direction of the actuation member (30;
130; 230) in order to enable a discharge of fluid from the
fluid dispensing device, a conversion mechanism for con-
verting a movement of the actuation member (30; 130;
230) into a movement of the moveable member, wherein
the conversion mechanism includes a flexible member
(40; 140; 240) being elastically deformable, the flexible
member (40; 140; 240) being in engagement with the
movable member (20; 120; 220) and supported by the
actuation member (30; 130; 230) such that it is able to
elastically deform in connection with an actuation of the
actuation member (30; 130; 230), the flexible member
(40; 140; 240) applying a force onto the movable member
(20; 120; 220) for moving the movable member (20; 120;
220).
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Description

[0001] This invention relates to a manually operable
fluid dispensing device. In particular, the present inven-
tion relates to a fluid dispensing device which is used to
dispense a liquid substance (e.g. a pharmaceutical prod-
uct) which is applied in the spray form. The dispensing
device is designed to be operated manually in such a
way that the force necessary to actuate the device is
provided by the palm or fingers. Specifically, the dispens-
ing device comprises an actuation mechanism which al-
lows the direction of the actuating force (side actuation)
to be perpendicular (or nearly so) to the axis of the spray
leaving the device (longitudinal direction of the device).
The actuator mechanism includes at least one flexible
element, which transmits/converts the applied actuating
force in side direction into a longitudinal force for actuat-
ing a fluid dispensing mechanism having a fluid pump (in
particular, the triggering of the fluid dispensing mecha-
nism/activation of the fluid pump) is effected by lifting a
fluid container comprising the fluid pump within a housing
thereof by means of the transmitted force.

[0002] In the prior art there are known manually oper-
able fluid dispensing devices being side actuated, where-
in the side actuating force is converted into a longitudinal
force for the fluid pump triggering by means of a system
of leverages, cams and suitable fluid container collars
(see for example WO 2009/068877 A1). The used sys-
tems, however, consist of many parts leading to in-
creased manufacturing costs as well as a complex as-
sembly work.

[0003] Itisthe object of the presentinvention to provide
a manually operable fluid dispensing device being side
actuated, which can be manufactured at low costs and
which is easy to assemble.

[0004] The object of the invention is solved with the
fluid dispensing device according to the below items.

Iltem 1: Manually operable fluid dispensing device,
comprising

a housing,

an actuation member attached to the housing so that
it can be manually actuated in an actuation direction,
amovable member being movable in a direction sub-
stantially perpendicular to the actuation direction of
the actuation member in order to enable a discharge
of fluid from the fluid dispensing device,

a conversion mechanism for converting a movement
of the actuation member into a movement of the
moveable member, wherein

the conversion mechanism includes a flexible mem-
ber being elastically deformable,

the flexible member being in engagement with the
movable member and supported by the actuation
member such that it is able to elastically deform in
connection with an actuation of the actuation mem-
ber, the flexible member applying a force onto the
movable member for moving the movable member.
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ltem 2: The fluid dispensing according to item 1,
wherein the flexible member urges the actuation
member and/or the movable member towards its rest
position.

Item 3: The fluid dispensing device according to item
1 or 2, wherein the flexible member has the shape
of a flat beam or a thin plate.

Item 4: The fluid dispensing device according to any
one of items 1 to 3, wherein the flexible member is
mounted under pre-tension by being initially curved.

Item 5: The fluid dispensing device according to any
one of items 1 to 4, wherein the flexible member is
arranged such it is able to elastically deform contin-
uously over a range corresponding to the maximum
possible movement range of the movable member,
thereby enabling a movement of the movable mem-
ber over the maximum possible movement range.

Item 6: The fluid dispensing device according to any
one of items 1 to 5, wherein the flexible member is
supported such that it maintains its initial direction
of curvature throughout the maximum possible ac-
tuation distance of the actuation member.

Item 7: The fluid dispensing device according to any
one of items 1 to 6, wherein an end of the flexible
member is in contact with the movable member.

Item 8: The fluid dispensing device according to any
one of items 1 to 7, wherein the flexible member is
integrally provided on the movable member.

Item 9: The fluid dispensing device according to any
one of items 1 to 7, wherein the flexible member is
attached to the housing.

Item 10: The fluid dispensing device according to
item 9, wherein an end of the flexible member is fixed
to a bottom of the housing.

Item 11: The fluid dispensing device according to
item 9 or 10, wherein a central portion of the flexible
member is supported by the actuation member.

Item 12: The fluid dispensing device according to
anyoneofitems 1to5, whereinthe movable member
is configured such that it can change its initial direc-
tion of curvature in connection with an actuation of
the actuation member, thereby generating a force
impulse for moving the movable member.

Item 13: The fluid dispensing device according to
item 12, wherein the movable member changes its
direction of curvature after a predetermined thresh-
old force has been applied to the actuation member.
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Iltem 14: The fluid dispensing device according to
item 12 or 13, wherein an end portion of the flexible
member is clamped by a clamping portion of the ac-
tuation member.

Iltem 15: The fluid dispensing device according to
item 14, wherein the clamping portion has such a
shape in order to assist the change of the initial cur-
vature.

Iltem 16: The fluid dispensing device according to
any one of items 12 to 15, wherein the flexible mem-
ber extends substantially in the actuation direction.

Iltem 17: The fluid dispensing device according to
any one of items 12 to 16, wherein a central portion
of the flexible member is in contact with the movable
member.

Iltem 18: The fluid dispensing device according to
item 17, wherein the flexible member has a
through-hole into which the movable member is in-
serted.

Item 19: The fluid dispensing device according to
any one of items 12 to 18, wherein the flexible mem-
ber is attached to the housing.

Iltem 20: The fluid dispensing device according to
item 19, wherein an end of the flexible member is
fixed to a side wall of the housing.

Iltem 21: The fluid dispensing device according to
any one of items 1 to 20, further comprising guiding
means for guiding the movable member in its moving
direction.

Iltem 22: The fluid dispensing device according to
item 21, wherein the guiding means are constituted
by at least one projection/recess formed on the mov-
able member, and at least one corresponding re-
cess/projection formed on the housing and engaging
with the atleast one projection/recess of the movable
member, or by the shape of the housing itself.

Iltem 23: The fluid dispensing device according to
any one of items 1 to 22, wherein the fluid dispensing
device comprises a first urging means for urging the
movable member to its rest position.

Iltem 24: The fluid dispensing device according to
item 23, wherein the first urging mechanism is a
spring of a fluid pump mechanism of the fluid dis-
pensing device or a spring mounted between the
housing and a fluid reservoir connected to the mov-
able member.

Iltem 25: The fluid dispensing device according to
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any one of items 1 to 24, wherein the fluid dispensing
device comprises a second urging mechanism urg-
ing the actuation member to its rest position.

Iltem 26: The fluid dispensing device according to
item 25, wherein the second urging mechanism is a
spring arranged between the housing and the actu-
ation member and/or an elastic portion of the actu-
ation member, which is supported by the housing.

Iltem 27: The fluid dispensing device according to
any one of items 1 to 26, wherein the movable mem-
ber is connected to a closure of a fluid reservoir or
is a part thereof.

Item 28: The fluid dispensing device according to
any one of items 1 to 27, wherein the fluid dispensing
device further comprises a pump mechanism,

the movable member is connected to the pump
mechanism or being a part thereof, and

the pump mechanism being actuated by a movement
of the movable member.

Item 29: The fluid dispensing device according to
any one of items 1 to 28, wherein the actuation mem-
ber is a handle to be gripped by the palm or fingers
of a user, and pivotally connected to the housing.

[0005] According to the solution of item 1, the flexible
member (for example a leave spring) exclusively pro-
vides the conversion mechanism, i.e. only the flexible
member is used to convertthe movement of the actuation
member (for example a single lever/button to be gripped/
pushed by a user) in the side direction (below also called
"horizontal direction") into a movement of the movable
member in the longitudinal direction (below also called
"vertical direction") for achieving the dispensing of fluid.
Thus, since instead of a system of leverages, cams, and
collars, the flexible member is used for converting the
actuation force/movementin the side direction into a fluid
dispensing force/movement in the longitudinal direction,
the following advantages are achieved:

- the fluid dispensing device is simple to operate and
easy to assemble,

- thefluid dispensing device can be manufactured with
a low number of parts; in particular no additional lev-
erages or cams are required, and

- the members/parts of the fluid dispensing device are
not required to have a certain shape, thereby reduc-
ing its complexity.

[0006] Besides, all parts/members of the fluid dispens-
ing device can be made of plastics.

[0007] As a result, the fluid dispensing device can be
manufactured at low production and assembly costs.
[0008] According tothe solution of item 2, no additional
spring or elastic member is required in order to urge the
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actuation member and/or the movable member toward
its rest position. As a result, the number of parts can be
reduced.

[0009] The solution according to item 3 has the advan-
tage that the flexible member is of a very simple shape,
i.e. of low complexity, so that the manufacturing costs
can be reduced.

[0010] According to the solution of item 4, a force high-
er than the pre-tension has to be applied to the actuation
member. Accordingly, an unintended actuation of the flu-
id dispensing device can be avoided.

[0011] The configuration according to item 12, i.e.
"snap-like" change of the direction of curvature and, thus,
the impulse-like movement of the movable member,
leads to a quick discharge of fluid from the fluid dispens-
ing device. Also, this discharge speed is independent of
the way a user presses the actuation member.

[0012] The fluid dispensing device according to the
above-mentioned items has in addition the following ad-
vantages:

- its spray characteristics do not depend on the way
a user presses the button,

- adesired threshold force required for dispensing the
fluid (i.e. for actuating the actuation member) can be
achieved by modifying the flexible member and/or
the actuation member in terms of geometry, dimen-
sions, material properties; the dispensing device can
thus be adapted to the special requirements of cer-
tain classes of users (children, elderly, disabled,
etc.); and

- the dose of the dispensed fluid can be made inde-
pendent of the way a user presses the actuation
member.

[0013] The invention is described in detail below by
means of preferred embodiments with respect to the at-
tached drawings.

Fig. 1 is a schematic exploded view of a fluid dis-
pensing device according to a first embodiment of
the invention.

Fig. 2is a schematic view of a fluid dispensing device
according to a second embodiment of the invention.

Figures 3a and 3b are schematic side views of the
fluid dispensing device according to the second em-
bodiment in a non-actuated state and an actuated
state, respectively.

Fig. 4 is a schematic diagram in a perspective view
showing afluid dispensing device according to a third
embodiment of the present invention.

Figures 5a and 5b are schematic side views of the
fluid dispensing device according to the third embod-
iment in a non-actuated state and an actuated state,
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respectively.
(First embodiment)

[0014] Fig. 1is a simplified view of the fluid dispensing
device according to the first embodiment of the present
invention. As shown in Fig. 1, the fluid dispensing device
comprises a housing made up of two housing parts 10a,
10b which are in snap-engagement. Inside the housing
afluid container assembly 20 is accommodated. The fluid
container assembly 20 basically comprises a fluid con-
tainer or reservoir 21, a closure 22 closing the fluid con-
tainer 21, a dispensing mechanism 23 provided in the
closure 22 and including a fluid pump for pumping out
fluid from the fluid container 21, and a cap 24 which is
fixed to the closure 22 via a ring 25 such that the cap 24
is integrally movable with the closure 22 and the fluid
container 21, respectively. A fluid container assembly
and a dispensing mechanism, respectively, having such
a configuration are known from the prior art, for example
from WO 2009/153512, WO 2005/087615 A1 or WO
2009/068877. The fluid container assembly 20 is guided
in the housing, e.g. by means of guiding projections guid-
ing the fluid container 21, such that it is movable in the
longitudinal direction only.

[0015] Further, the fluid dispensing device comprises
an actuation button or lever 30 (movable member) which
is attached at its lower end 31, constituting a pivot, to the
lower housing part 10b such that it can be rotated about
the pivot substantially in the side direction (actuation di-
rection) being perpendicular to the longitudinal direction.
[0016] At an upper portion of the lever 30, there is in-
tegrally provided an elastically deformable, flexible beam
40 (flexible member) which is in engagement (direct con-
tact) with the cap 24. Specifically, the flexible beam 40
projects upwardly such that it is inclined with respect to
the actuation direction as well as the longitudinal direc-
tion, and engages with a portion (for example a projection
or a recess) of the cap 24 so as to be able, in connection
with a movement of the lever 30 in the actuation direction,
to move the cap 24 in the longitudinal direction of the
fluid dispensing device. Further, the flexible beam 40 is
pre-curved (toward the inside of the housing as shown
in Fig. 1) and mounted under pre-tension such that it
urges the lever 30 towards its rest position, i.e. to a po-
sition where an outward movement of the lever 30 is re-
stricted by the housing. In other words, when the lever
30 is in its rest position, the flexible beam 40 still applies
the urging force onto the same in the radial outward di-
rection, so that the lever 30 can be actuated not until a
predetermined threshold force is applied to the lever 30.
[0017] Besides, a nozzle 50 for discharging fluid in the
longitudinal direction from the device is provided at the
top of the upper housing part 10a.

[0018] The function/operation of the above described
fluid dispensing device is as follows:

[0019] Fordispensing fluid (for example a pharmaceu-
tical product) from the fluid dispensing device, a user
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exerts a pushing force onto the lever 30 in the side di-
rection (actuation direction). After a predetermined
threshold force has been exceeded, the lever 30 moves,
in the side direction, from its rest position toward the in-
side of the housing. Since the flexible beam 40 is, at its
lower end, integrally connected to the lever 30 and is, at
its upper end, in engagement with the cap 24 which is
allowed to move in the longitudinal direction only (due to
e.g. the guidance of the fluid container 21), with the flex-
ible beam 40 being inclined with respect to the side di-
rection as well as the longitudinal direction, the flexible
beam 40 converts the applied pushing force in the side
direction into a pushing force directed upwardly. l.e. in
connection with the movement of the lever 30 and the
lower end of the flexible beam 40, respectively, toward
the inside of the housing, the upper end of the flexible
beam 40 moves upwardly in the longitudinal direction
under elastic deformation of the flexible beam 40, thereby
moving the cap 24 and, thus, the fluid container assembly
20 upwardly. In this respect, the flexible beam 40 main-
tains its initial direction of curvature (curvature toward
the radial inside of the housing throughout the whole
movement range of the actuation member). Also in this
embodiment, the flexible beam 40 elastically deforms
continuously over the maximum possible movement
range of the fluid container assembly 20, i.e. with increas-
ing actuation distance of the lever 30 the elastic defor-
mation of the flexible beam 40 constantly increases.
[0020] After the fluid container assembly 20 has been
moved by means of the flexible beam 40 to a predeter-
mined extent in the longitudinal direction, the dispensing
mechanism 23 is activated (e.g. by a discharge tube of
the dispensing mechanism 23 which abuts against the
nozzle 50 so thatit is relatively moved with respect to the
fluid container 21, thereby actuating a fluid pump of the
dispensing mechanism 23, as e.g. also exemplified in
the above mentioned prior art documents), so that a cer-
tain dose of fluid is pumped out of the fluid container 21
and then dispensed in spray form via the nozzle 50 in
the longitudinal direction.

[0021] After the user releases the force onto the lever
30, the fluid container assembly 20 moves in the opposite
direction (downwardly) toward its original rest position by
means of an urging force exerted for example by a spring
of the dispensing mechanism 23 or a spring mounted
between the housing and the cap 24. At the same time,
the lever 30 is urged in the outward direction toward its
rest position. This movement to the rest position is aided
by the flexible beam 40 which, due to release of internal
energy stored during its elastic deformation, urges the
lever 30 toward the radially outside. |.e. the flexible beam
40 elastically re-deforms so as to assume its original po-
sition. Optionally, there can be mounted a further urging
means, for example a spring provided between the lever
30 and the lower part 10b of the housing for urging the
lever 30 to its rest position.

[0022] Alternatively to the above described configura-
tion, the flexible beam 40 can e.g. be in direct engage-
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ment with a part of the fluid dispensing mechanism 23,
the closure 22 or the fluid container 21, i.e. the movable
member can be any member which is to be moved in the
longitudinal direction for dispensing fluid.

[0023] The above described embodiment has in par-
ticular the following advantages:

- thefluid dispensing device is simple in operation and
assembly;

- therearebasically only two moving parts/assemblies
(the lever 30 including the flexible beam 40 as well
as the fluid container assembly 20);

- all partsimembers can be made of plastics, so that
the manufacturing costs are low;

- the spray characteristics do not depend on the way
a user presses the lever;

- itis possible to achieve a desired spray characteris-
tics and a desired threshold force necessary in order
to activate the fluid dispensing mechanism by spe-
cifically adapting the size, shape (for example de-
gree of curvature), and pre-tension of the flexible
beam 40.

(Second embodiment)

[0024] Next, asecond embodimentof the fluid dispens-
ing device according to the invention is described with
respect to Figures 2, 3a and 3b. In this respect, it is point-
ed out that these Figures are a very simplified view of
the fluid dispensing device and do not show all parts and
the actual shape thereof, respectively, which actually
would be designed in a manner taking into consideration
ergonomic requirements.

[0025] The difference with respect to the above de-
scribed first embodiment substantially lies in the arrange-
ment of the flexible memberwhich will be explained below
in detail.

[0026] The device comprises a housing 110, a fluid
containerassembly 120, an actuation lever or button 130,
a flexible curved beam 140 (flexible member) and a noz-
zle 150 as main parts. The fluid container assembly 120
can be configured as in the first embodiment and basi-
callyincludes afluid container, cap, closure, and dispens-
ingmechanism as in the first embodiment. In this respect,
it is pointed out that the housing 110, the fluid container
assembly 120, the lever 130 and the other parts can be
the same / have substantially the same shape as those
parts of the first embodiment.

[0027] The fluid container assembly 120 is guided in
the housing 110 so as to be movable in the longitudinal
direction only, and the actuation lever 130 is, at its lower
end, pivotally mounted to a lower portion of the housing,
so as to be actuable in an actuation direction (side direc-
tion).

[0028] As already mentioned above, the difference
with respect to the first embodiment lies in the arrange-
ment of the flexible member, i.e. the flexible beam 140
which is pre-curved along its length direction. Specifical-
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ly, the flexible beam 140 is fixed, at its lower end, to a
bottom of the housing 110, whereas its other end engag-
es with the cap of the fluid container, for example in the
same manner as in the first embodiment. Further, a cen-
tral portion of the flexible beam 140 is in sliding contact
with a central portion of the actuation lever 130, as shown
in Fig. 3a.

[0029] Like in the first embodiment, the flexible beam
140 is mounted under a certain pre-tension so that the
actuation lever 130 is urged toward its rest position as
shown in Fig. 3a and can not be moved until a certain
threshold force has been applied onto the same.
[0030] In the following, the function/operation of the
fluid dispensing device according to the second embod-
iment will be described with respect to Figures 3a and 3b.
[0031] Fig. 3a shows the fluid dispensing device in the
non-actuated state with the actuation lever 130 being at
its rest position. When a user applies a side force onto
the lever 130 as indicated with the arrow F in Fig. 3b, the
actuation lever 130 pivots around its pivoting axis toward
the inside of the housing 110, thereby applying a side
force onto the central portion of the flexible beam 140.
Since the flexible beam 140 is, at its lower end, fixed to
the housing 110 and is, at its upper end, in engagement
with the fluid container assembly 120 which is allowed
to move in the longitudinal direction only, in other words,
since the ends of the flexible beam 140 cannot move in
the side direction, the flexible beam 140 elastically de-
forms.

[0032] Specifically, the flexible beam 140 elastically
deforms under reduction of its initial amount of curvature
(the direction of curvature does not change) such that its
upper end moves in the longitudinal direction relatively
to the housing 110, while slightly sliding relatively with
respect to the lever 130, as can be seen from a compar-
ison of Fig. 3a and 3b. As a result, the flexible beam 140
pushes the fluid container assembly 120 upwardly in the
longitudinal direction of the device, as shown in Fig. 3b.
l.e. the flexible beam 140 converts the side force applied
to the actuation lever 130 into a longitudinal force for
moving the fluid container assembly 120 in the longitu-
dinal direction.

[0033] Afterthe fluid container assembly 120 has been
moved by a predetermined distance upwardly in the lon-
gitudinal direction of the device, the dispensing mecha-
nism provided in the closure of the fluid container is ac-
tuated (as described with respect to the firstembodiment)
so that fluid is pumped out of the fluid container and dis-
pensed in the form of a spray through the nozzle 50.
[0034] When the user subsequently releases the ac-
tuation force onto the actuation lever 130, the fluid con-
tainer assembly 120 moves inthe opposite direction back
into the position shown in Fig. 3a under the influence of
its own weight and the urging force exerted e.g. by a
spring which is a part of the dispensing mechanism in
the fluid container closure. Alternatively or additionally,
there can be mounted a spring between the housing 110
and the cap of the fluid container. At the same time, the
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flexible beam 140 deforms back to its initial position due
to its elasticity (due to release of energy stored during its
elastic deformation), thereby also returning/urging the
actuation lever 130 to its initial position as shown in Fig.
3a.

[0035] The second embodimentcan achieve the same
advantages as the first embodiment.

[0036] In addition, the force required for operating the
flexible beam 240 via the lever 230 can be set by e.g.
adjusting the contact point/portion between the flexible
beam and the lever 230 (i.e. by adjusting the lever ratio).

(Third embodiment)

[0037] Next, athird embodiment of the fluid dispensing
device according to the present invention is described
with respect to Figures 4, 5a and 5b. In this respect, it is
pointed out that these Figures are a very simplified sche-
matic illustration of the fluid dispensing device for ex-
plaining the configuration and function thereof in princi-
ple, and do not show all parts and the actual shape there-
of, respectively, which actually would be designed in a
manner taking into consideration ergonomic require-
ments.

[0038] Inthe same manner as the fluid dispensing de-
vice according to the first embodiment and the second
embodiment, the fluid dispensing device according to the
third embodiment comprises as main parts a housing
210, a fluid container assembly 220 including basically
the same parts as the fluid container assembly of the first
and second embodiment (fluid container, cap, closure,
fluid dispensing mechanism), a lever or button 230 as
actuation member, aflexible plate 240, and a nozzle 250.
[0039] A major difference between the fluid dispensing
device of the first and second embodiments lies in the
configuration of the flexible member, which is in this em-
bodiment the flexible plate 240.

[0040] As can be seen from Figures 4, 5a and 5b, the
flexible plate 240 is arranged so as to substantially extend
in the side direction of the fluid dispensing device, being
substantially the actuation direction of the actuation but-
ton 230. As shown in Figures 4, 5a and 5b, one end of
the flexible plate 240 is fixed to the housing, whereas the
other end is clamped by a clamping portion 231 of the
button 230, which is a kind of projection extending from
the button 230 in the lateral direction and supporting the
flexible plate 240 from below. The button 230 is pivotally
attached to the housing 210 at its upper end, as exem-
plified illustrated in Figures 5a and 5b, so that it can be
rotated toward the radial inside substantially in the lateral
direction, when a user applies an actuation force thereon.
Further, the flexible plate 240 comprises at its central
portion a through hole into which the cap of the fluid con-
tainer assembly 220 is inserted such that the fluid con-
tainer assembly 220 is fixed to the flexible plate 240. With
no force being applied to the actuation button 230, the
flexible plate 240 has a slight S-shape, as shown best in
Fig. 5a, with its central portion being slightly curved to-
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ward the inside of the housing 210 (toward the bottom of
the housing 210).

[0041] Generally, the flexible plate 240 is configured
and arranged such that, in case a load (axial load) is
applied substantially in its extension direction substan-
tially corresponding to the side direction, it impulse-like
changes its direction of curvature by elastic deformation,
i.e. results in a "snap-buckling" of the flexible plate 240,
as exemplified by Figs. 5a and 5b. In this respect, the
shape/configuration of the clamping portion 231 of the
button 230 in combination with the pivoting point of the
button 230 at the upper end thereof ensures that the flex-
ible plate 240 reliably changes its direction of curvature,
i.e. snaps into the upward direction, when being applied
with a predetermined axial load.

[0042] In the following, the function/operation of the
fluid dispensing device according to the third embodi-
ment is described.

[0043] When a user applies a push force F onto the
button 230 in the side direction, then, after the force has
exceeded a predetermined threshold value, the button
230 pivots, basically in the side direction, around its upper
end, as can be seen from a comparison between Figures
5a and 5b. The force F applied to the button 230 is trans-
mitted onto the flexible plate 240 and causes an axial
loading of the plate 240. After a predetermined axial load-
ing has been reached, this leads to a snap-buckling of
the flexible plate 240, i.e. the flexible plate 240 changes
impulse-like its direction of curvature. As can be seen
from Fig. 5b, this impulse-like change of the direction of
curvature, from the downward direction to the upward
direction, results in a movement of the fluid container
assembly 220 in the upward direction. This in turn actu-
ates the fluid dispensing mechanism of the fluid container
assembly 220, thereby discharging a dose of fluid in
spray form via the nozzle 250 from the fluid dispensing
device.

[0044] Whenthe userreleases the actuation force onto
the button 230, the fluid container assembly 220 moves
downward under the influence of its own weight and a
force exerted by for example a spring which is part of the
dispensing mechanism in the fluid container closure. Fur-
ther, the flexible plate 240, which simultaneously elasti-
cally re-deforms to its initial position, as shown in Fig. 5a,
aids the downward movement of the fluid container as-
sembly 220, i.e. applies a downward urging force onto
the fluid container assembly 220. Furthermore, its elastic
re-deformation also returns the button 230 back to its
starting position.

[0045] The third embodiment can achieve the same
advantages as the first embodiment.

[0046] Further, in this embodiment, the threshold force
F that is necessary to dispense the fluid depends on the
critical value of the axial load which initiates the
snap-buckling of the flexible plate 240, and also on the
geometric and elastic parameters of the flexible plate
240. By optimization of these parameters, it is possible
to set a desired threshold force F. By using different flex-
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ible members, itis thus possible to finely set the threshold
force F according to the requirements under considera-
tion of different users (for example disabled people, chil-
dren, etc.).

[0047] Especially in that embodiment, since the
snap-buckling of the flexible plate 240 leads to an im-
pulse-like movement of the fluid container assembly 220
and, thus, to an impulse-like actuation of the fluid dis-
pensing mechanism, the spray characteristics do not de-
pend on how slow/fast a user presses the button 230.

Claims

1. Manually operable fluid dispensing device, compris-
ing

+ a housing (10a, 10b; 110; 210),

+ an actuation member (30; 130; 230) attached
to the housing (10a, 10b; 110; 210) so that it can
be manually actuated in an actuation direction,
* a movable member (20; 120; 220) being mov-
able in a direction substantially perpendicular to
the actuation direction of the actuation member
(30; 130; 230) in order to enable a discharge of
fluid from the fluid dispensing device,

* a conversion mechanism for converting a
movement of the actuation member (30; 130;
230) into a movement of the moveable member,
wherein

« the conversion mechanism includes a flexible
member (40; 140; 240) being elastically deform-
able,

« the flexible member (40; 140; 240) being in
engagement with the movable member (20;
120; 220) and supported by the actuation mem-
ber (30; 130; 230) such thatitis able to elastically
deform in connection with an actuation of the
actuation member (30; 130; 230), the flexible
member (40; 140; 240) applying a force onto the
movable member (20; 120; 220) for moving the
movable member (20; 120; 220).

2. The fluid dispensing according to claim 1, wherein
the flexible member (40; 140; 240) urges the actua-
tion member (30; 130; 230) and/or the movable
member (20; 120; 220) towards its rest position.

3. The fluid dispensing device according to claim 1 or
2, wherein the flexible member (40; 140; 240) has
the shape of a flat beam or a thin plate.

4. The fluid dispensing device according to any one of
claims 1 to 3, wherein the flexible member (40; 140;
240) is mounted under pre-tension by being initially
curved.

5. The fluid dispensing device according to any one of
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claims 1 to 4, wherein the flexible member (40; 140;
240) is arranged such it is able to elastically deform
continuously over arange corresponding to the max-
imum possible movement range of the movable
member (20; 120; 220), thereby enabling a move-
ment of the movable member (20; 120; 220) over
the maximum possible movement range.

The fluid dispensing device according to any one of
claims 1 to 5, wherein the flexible member (40; 140)
is supported such that it maintains its initial direction
of curvature throughout the maximum possible ac-
tuation distance of the actuation member (30; 130).

The fluid dispensing device according to any one of
claims 1 to 6, wherein an end of the flexible member
(40; 140) is in contact with the movable member (20;
120).

The fluid dispensing device according to any one of
claims 1 to 7, wherein the flexible member (40) is
integrally provided on the movable member (20).

The fluid dispensing device according to any one of
claims 1 to 7, wherein the flexible member (140; 240)
is attached to the housing (110; 210).

The fluid dispensing device according to claim 9,
wherein an end of the flexible member (140) is fixed
to a bottom of the housing (110).

The fluid dispensing device according to claim 9 or
10, wherein a central portion of the flexible member
(140) is supported by the actuation member (130).

The fluid dispensing device according to any one of
claims 1 to 5, wherein the movable member (220) is
configured such that it can change its initial direction
of curvature in connection with an actuation of the
actuation member (230), thereby generating a force
impulse for moving the movable member (220).

The fluid dispensing device according to claim 12,
wherein the movable member (220) changes its di-
rection of curvature after a predetermined threshold
force has been applied to the actuation member
(230).

The fluid dispensing device according to claim 12 or
13, wherein an end portion of the flexible member
(240) is clamped by a clamping portion (231) of the
actuation member (230).

The fluid dispensing device according to claim 14,
wherein the clamping portion (231) has such ashape
in order to assist the change of the initial curvature.
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