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(54) Liquid atomizer

(57) The present invention provides a liquid atomizer
(20) for atomizing liquid and applied in an atomizing de-
vice (100) having an accommodating space (12) and a
through hole (13). The liquid atomizer (20) includes a
vibrating element (30) having a first hole (31) correspond-
ing to the through hole (13); a spray plate (40) having a
plurality of spraying holes (41) corresponding to the first
hole (31) and being connected with the vibrating element
(30); and a structure element (50) having a second hole
(51) corresponding to the plurality of spraying holes (41)
of the spray plate (40) and being connected with the spray
plate (40) so that the spray plate (40) is disposed between
the vibrating element (30) and the structure element (50).
The vibrating element (30), the spray plate (40) and the
structure element (50) are assembled in the accommo-
dating space (12) of the atomizing device (100). Liquids
are atomized via the spraying holes (41) of the spray
plate (40).
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a liquid atom-
izer, more particularly a kind of liquid atomizer capable
of reducing noise, improving the service life of spray
plate, preventing working frequency drift, and enhancing
the atomization efficiency.

DESCRIPTION OF THE RELATED ART

[0002] Liquid atomizer currently available on the mar-
ket comes in pressure type and mechanical oscillation
type. The former atomizes liquid using pressure gradient
and is able to atomize large amount of liquid. But pres-
sure-type atomizer requires machine for pressurization,
and generates greater noise. For medical atomizer, only
small amount of liquid needs to be atomized, but the size
of droplet produced is an important consideration. Thus
the medical application of pressure-type atomizer grad-
ually loses its appeal. Mechanical oscillation type atom-
izer has been the dominant type of medical atomizer in
recent years that largely uses ultrasonic vibration gener-
ated by piezoelectric material to atomize liquid. But it also
has the drawbacks of consuming too much power and
requiring fans to direct the flow of droplet mist.
[0003] Aside from the ultrasonic atomization just de-
scribed, there are piezoelectric atomizers that use spray
plate to generate droplet mist. The use of spray plate
greatly reduces the consumption of electric energy and
better controls the droplet sizes through the working of
pore size. Related patents or products of such atomizer
can be generally categorized into two types: using the
vibration of piezoelectric material to push the liquid
through the spray holes to form mist, or using piezoelec-
tric material to vibrate a spray plate causing it to push
out the liquid, which turns into mist form after passing
through the spray holes. The former requires greater en-
ergy to drive the piezoelectric material in order to atomize
the liquid and generate smaller droplets, and is less ef-
ficient as compared to the latter. The latter contains spray
plate, which is an active vibration component prone to
fatigue. Other problems associated with the latter type
of piezoelectric atomizers include noise during liquidless
air vibration, reduced service life of spray plate in case
of large-area vibration, working frequency drift following
air vibration, and low atomization efficiency.
[0004] The liquid atomizer 60 in a typical atomizing de-
vice that uses active vibration component includes a vi-
brating element 70 and a spray plate 80. As shown in
Fig. 6, the spray plate 80 vibrates under the driving of
vibrating element 70 and generates squeeze pressure
to push the liquid out of spray holes 81 and form droplet
mist.
[0005] In the atomization process just described, the

entire spray plate would vibrate under the driving of vi-
brating element for it is adhered to the vibrating element.
Because of increase in its vibration area, the spray plate
tends to fatigue easily, and increase in the spray plate
load reduces the atomization efficiency.
[0006] As such, how to reduce the vibration area of the
spray plate in the atomization process, enhance the serv-
ice life of spray plate and improve the atomization effi-
ciency, and prevent working frequency drift are problems
that need to be addressed.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide
a liquid atomizer that reduces noise.
[0008] Another object of the present invention is to pro-
vide a liquid atomizer that enhances the service life of
spray plate.
[0009] A further object of the present invention is to
provide a liquid atomizer that prevents the working fre-
quency drift.
[0010] Yet another object of the present invention is to
provide a liquid atomizer that improves atomization effi-
ciency.
[0011] To achieve the aforesaid objects, the present
invention provides a liquid atomizer for atomizing liquid
and applied in an atomizing device having an accommo-
dating space and a through hole. The liquid atomizer in-
cludes a vibrating element having a first hole correspond-
ing to the through hole; a spray plate having a plurality
of spraying holes corresponding to the first hole and being
connected with the vibrating element; and a structure el-
ement having a second hole corresponding to the plural-
ity of spraying holes of the spray plate and being con-
nected with the spray plate so that the spray plate is se-
cured between the vibrating element and the structure
element. The vibrating element, the spray plate and the
structure element are assembled in the accommodating
space of the atomizing device. Under the vibration energy
generated by the vibrating element, liquids are atomized
via the spraying holes of spray plate.
[0012] To achieve the aforesaid objects, the present
invention provides another liquid atomizer for atomizing
liquid and applied in an atomizing device having an ac-
commodating space and a through hole. The liquid at-
omizer includes a vibrating element having an elastic
body and a first hole corresponding to the through hole;
a spray plate having a plurality of spraying holes corre-
sponding to the first hole and being connected with the
vibrating element so that the elastic body is disposed
between the vibrating element and the spray plate; and
a structure element having a second hole corresponding
to the plurality of spraying holes of the spray plate and
being connected with the spray plate so that the spray
plate is disposed between the vibrating element and the
structure element. The vibrating element, the spray plate
and the structure element are assembled in the accom-
modating space of the atomizing device. Under the vi-
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bration energy generated by the vibrating element, liq-
uids are atomized via the spraying holes of the spray
plate.
[0013] The liquid atomizer can further include an inlet
for the injection of liquid to be atomized into a cavity. The
vibrating element is a piezoelectric plate. The structure
element is made of plastic material.
[0014] The elastic body is made of plastic material. The
spray plate is secured between the vibrating element and
the structure element with adhesive.
[0015] The vibrating element is configured with a first
hole corresponding to the through hole. The spray plate
is configured with a plurality of spraying holes corre-
sponding to the first hole. The structure element is con-
figured with a second hole corresponding to the plurality
of spraying hole. The diameter of the second hole is
smaller than that of the first hole.
[0016] The second hole is in one of shapes of bowl,
fillet or chamfer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is the exploded perspective view of a liquid
atomizer of the present invention applied in an at-
omizing device.
Fig. 2 is the side sectional view of a liquid atomizer
applied in an atomizing device according to the
present invention.
Fig. 3A is the side sectional view of the structure
element of a liquid atomizer according to another
embodiment of the present invention.
Fig. 3B is the side sectional view of the structure
element of a liquid atomizer according to yet another
embodiment of the present invention.
Fig. 3C is the side sectional view of the structure
element of a liquid atomizer according to yet another
embodiment of the present invention.
Fig. 4A shows the recovery waveform of a liquid at-
omizer according to the present invention following
air vibration.
Fig. 4B shows the recovery waveform of a conven-
tional liquid atomizer following air vibration.
Fig. 5 is the side sectional view of a liquid atomizer
applied in an atomizing device according to another
embodiment of the present invention.
Fig. 6 is the side sectional view of a conventional
liquid atomizer.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present invention will be fully described
with preferred embodiments and accompanying draw-
ings. It should be understood beforehand that any person
familiar with the skill is able to make modification to the
invention described and attain the same effect, and that
the description below is a general representation to peo-

ple familiar with the skill and should not be construed as
a limitation on the actual applicable scope of the present
invention.
[0019] Fig. 1 shows the exploded perspective view of
a liquid atomizer of the present invention applied in an
atomizing device. The liquid atomizer 20 of the present
invention comprises a vibrating element 30, a spray plate
40, and a structure element 50. The atomizing device
includes a body 10 having a cavity 11 for storing liquid
to be atomized (not shown in the figure) and an accom-
modating space 12 and a through hole 13 provided on
one side of the body 10. The liquid atomizer 20 is dis-
posed inside the accommodating space 12 of body 10.
[0020] The body 10 further includes an inlet 14 for the
injection of liquid to be atomized into the cavity 11. On
occasions where continuous atomization is desired for,
for example, humidity control, the inlet 14 can be con-
nected to the source of continuous liquid supply for at-
omizing device 100 to work for long period of time. The
space of cavity 11 can be adjusted according to needs
for storing the liquid to be atomized. The atomizing device
100 can be used as a detached device in medical appli-
cation for patients to carry around.
[0021] The vibrating element 30 is configured with a
first hole 31 corresponding to the through hole 13. In this
embodiment, the vibrating element 30 is a piezoelectric
material for providing vibration energy.
[0022] The spray plate 40 is configured with a plurality
of spraying holes 41 corresponding to the first hole 31
and connected with the vibrating element 30.
[0023] The structure element 50 is configured with a
second hole 51 corresponding to the plurality of spraying
holes 41 of the spray plate 40 and connected with the
spray plate 40 so that the spray plate 40 is secured be-
tween the vibrating element 30 and structure element 50.
The assembled vibrating element 30, spray plate 40 and
structure element 50 are disposed in the accommodating
space 12 of body 10. Under the vibration energy gener-
ated by the vibrating element 30, liquids are atomized
via the spraying holes 41 of spray plate 40. The structure
element 50 is made of plastic material.
[0024] Fig. 2 is the side sectional view of a liquid at-
omizer applied in an atomizing device according to the
present invention. Referring to Fig. 1 and Fig. 2, the liquid
atomizer 20 is secured in the accommodating space 12
of body 10, while spray plate 40 is secured between vi-
brating element 30 and structure element 50 with adhe-
sive. The diameter of the first hole 31 of vibrating element
31 is bigger than that of the second hole 51 of structure
element 50, so that when liquid atomizer 20 works, the
vibration area of spray plate 40 is reduced and the atom-
ization area is confined to the center portion where vi-
bration amplitude is the biggest. As such, vibration of the
spray plate 40 in unnecessary area is effectively elimi-
nated, and the load of spray plate 40 is reduced, thereby
prolonging its service life. As vibration energy is confined
to the center of spray plate 40, unnecessary energy con-
sumption is reduced, thereby achieving the object of en-
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hancement.
[0025] When the atomizing device 100 is to be activat-
ed, liquid to be atomized is first injected into the cavity
11 of body 10 via the inlet 14 and flows through the
through hole 13 of body 10 into the liquid atomizer 20,
and then through the first hole 31 of vibrating element 30
to the spray plate 40. The vibration energy generated by
the vibrating element 30 drives the spray plate 40 to vi-
brate, which produces squeeze pressure on liquid and
forces it out of the spray holes 41 to form mist.
[0026] Figs 3A - 3C are embodiments of the structure
element of liquid atomizer according to the present in-
vention. In those embodiments, the second hole 51 of
structure element 50 tapers in correspondence to the
spray plate 40 to produce a diffusional atomization effect.
[0027] In those embodiments, the second hole 51 of
structure element 50 tapers in a bowel, fillet or chamfer
shape as shown in Fig. 3A, Fig. 3B and Fig. 3C respec-
tively.
[0028] Fig. 4A shows the recovery waveform of a liquid
atomizer following air vibration according to the present
invention. Fig. 4B shows the recovery waveform of a con-
ventional liquid atomizer following air vibration. When liq-
uid atomizer of prior art vibrates without liquid, it tends
to vibrate in low-frequency mode and generate unpleas-
ant noise. The liquid atomizer according to the present
invention has a structure element to secure the spray
plate, thereby stabilizing the vibration frequency, reduc-
ing the occasion of low-frequency vibration and reducing
the generation of noise. This feature is important for liquid
atomizer used in medical applications, for it can help
sooth the mood of patient and improve the therapeutic
effect.
[0029] With respect to adding in liquid for atomization
following air vibration, the liquid atomizer according to
the invention has better recovery curve. As shown in Fig.
4A, the vibration frequency of liquid atomizer of the in-
vention does not exhibit drift with the addition of liquid
after it vibrates in air for a period of time. Thus its atom-
ization rate reverts back to the initial state almost instan-
taneously. In contrast to the recovery curve of prior art,
it is shown in Fig. 4B that the working frequency of con-
ventional liquid atomizer would recover slowly when liq-
uid is added after it vibrates in air for a period of time.
The working frequency drift results in slowdown of atom-
ization rate. Thus the liquid atomizer of the invention
helps improve the quality of atomizing device significantly
as it is not necessary to adjust the working frequency
each time the device is in use, making the use of atom-
izing device more convenient.
[0030] Fig. 5 is the side sectional view of a liquid at-
omizer applied in an atomizing device according to an-
other embodiment of the present invention. Elements in
this embodiment identical or similar to those of the em-
bodiment in Fig. 1 are expressed by identical or similar
symbols and detailed descriptions are omitted to render
the description of the present invention clearer and easily
comprehensible.

[0031] The liquid atomizer 20 in this embodiment has
basically the same elements as the liquid atomizer pre-
sented in Fig. 1. The main difference is that vibrating
element 30 of liquid atomizer 20 here has an elastic body
60, which is disposed between the vibrating element 30
and spray plate 40. When the liquid atomizer 20 is in
action, vibration energy is generated so that an oscillating
force is present between vibrating element 30 and spray
plate 40. The elastic body 60 works to buffer the oscillat-
ing force present between vibrating element 30 and spray
plate 40. In this embodiment, elastic body is made of
plastic material.
[0032] To sum up, the liquid atomizer of the present
invention can confine the vibration area of spray plate
when it is in action, so that the vibration of peripheral area
that does not aid the atomization can be stopped and
energy can be concentrated in the center area. As such,
atomization rate is increased and more energy is saved.
As compared to the spray plate of prior art, the spray
plate of the present invention has stronger structure so
that its periphery will not become detached from a struc-
ture it is adhered to after repeated vibration, which also
addresses the liquid seepage problem. Furthermore,
less area of the spray plate is subject to fatigue effect,
and breakage of spray plate during air vibration is less
likely to occur, thereby prolonging its service life.
[0033] The preferred embodiments of the present in-
vention have been disclosed in the embodiments. How-
ever the embodiments should not be construed as a lim-
itation on the actual applicable scope of the invention,
and as such, all modifications and alterations without de-
parting from the spirits of the invention and appended
claims shall remain within the protected scope and claims
of the invention.

Claims

1. A liquid atomizer (20) for atomizing liquid and applied
in an atomizing device (100) having a through hole
(13), comprising:

a vibrating element (30) having a first hole (31)
corresponding to said through hole (13);
a spray plate (40) having a plurality of spraying
holes (41) corresponding to said first hole (31)
and connected with said vibrating element (30);
and
a structure element (50) having a second hole
(51) corresponding to said plurality of spraying
holes (41) of said spray plate (40) and connected
with said spray plate (40) so that said spray plate
(40) is secured between said vibrating element
(30) and said structure element (50); said vibrat-
ing element (30), said spray plate (40) and said
structure element (50) being assembled in an
accommodating space (12) of said atomizing
device (100) to atomize liquid via said spraying
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holes (41) of said spray plate (40).

2. The liquid atomizer according to claim 1, wherein
said atomizing device (100) further includes a cavity
(11) for storing liquid to be atomized and an inlet for
injection of liquid to be atomized into said cavity (11).

3. The liquid atomizer according to claim 1, wherein
said vibrating element (30) is a piezoelectric plate.

4. The liquid atomizer according to claim 1, wherein
said structure element (50) is made of plastic mate-
rial.

5. The liquid atomizer according to claim 1, wherein
said spray plate (40) is secured between said vibrat-
ing element (30) and said structure element (50) with
adhesive.

6. The liquid atomizer according to claim 1, wherein a
diameter of said second hole (51) is smaller than that
of said first hole (31).

7. The liquid atomizer according to claim 6, wherein
said second hole (51) of said structure element (50)
is in one of shapes of bowel, fillet or chamfer.

8. A liquid atomizer (20) for atomizing liquid and applied
in an atomizing device having a through hole (13),
comprising:

a vibrating element (30) having an elastic body
(60) and a first hole (31) corresponding to said
through hole (13);
a spray plate (40) having a plurality of spraying
holes (41) corresponding to said first hole (31)
and connected with said vibrating element (30)
so that said elastic body (60) is disposed be-
tween said vibrating element (30) and said spray
plate (40); and
a structure element (50) having a second hole
(51) corresponding to said plurality of spraying
holes (41) of said spray plate (40) and connected
with said spray plate (40) so that said spray plate
(40) is secured between said vibrating element
(30) and said structure element (50); said vibrat-
ing element (30), said spray plate (40) and said
structure element (50) being assembled in an
accommodating space (12) of said atomizing
device (100) to atomize liquid via said spraying
holes (41) of said spray plate (40).

9. The liquid atomizer according to claim 8, wherein
said atomizing device (100) further includes a cavity
(11) for storing liquid to be atomized and an inlet for
injection of liquid to be atomized into said cavity (11).

10. The liquid atomizer according to claim 8, wherein

said vibrating element (30) is a piezoelectric plate.

11. The liquid atomizer according to claim 8, wherein
said structure element (50) is made of plastic mate-
rial.

12. The liquid atomizer according to claim 8, wherein
said elastic body (60) is made of plastic material.

13. The liquid atomizer according to claim 8, wherein
said spray plate (40) is secured between said vibrat-
ing element (30) and said structure element (50) with
adhesive.

14. The liquid atomizer according to claim 8, wherein a
diameter of said second hole (51) is smaller than that
of said first hole (31).

15. The liquid atomizer according to claim 8, wherein
said second hole (51) of said structure element (50)
is in one of shapes of bowel, fillet or chamfer.
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