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DESCRIPTION

Technical Field:

[0001] The present invention relates to a liquid pump configured to suck a liquid from a suction
port and to discharge the liquid from a discharge port by periodically expanding and
contracting the volume of a pump chamber.

Background Art:

[0002] Among liquid pumps for transferring liquids such as water or chemicals, there Is one
configured to suck a liquid from a suction port and to discharge the liquid from a discharge port
by vibrating a part of a wall defining a pump chamber to dynamically change the volume of the
pump chamber. For example, JP H2 94382 A discloses a liquid pump in which a stacked
diaphragm vibrator (bimorph vibrator) comprising two mutually bonded piezoelectric elements
IS disposed as a part of a wall of a pump chamber, and in which the diaphragm vibrator is
vibrated by applying an alternating-current voltage thereto, thereby alternately expanding and
contracting the volume of the pump chamber and thus transferring liquid. In this liquid pump,
check valves are disposed respectively between a suction port sucking a liquid and the pump
chamber, and between a discharge port discharging the liquid and the pump chamber. VWhen
the pump chamber expands, the liquid is sucked into the pump chamber from the suction port
through the suction port-side check valve, and when the pump chamber contracts, the liquid In
the pump chamber Is discharged from the discharge port through the discharge port-side
check valve.

[0003] In the above-described liquid pump, when the liquid is to be discharged from the pump
chamber, the pump chamber contracts to pressurize the inside of the pump chamber, thereby
allowing the liquid to be delivered from the inside of the pump chamber toward the discharge
port. In this regard, however, If the fluid resistance at the discharge port side Is large, a
sufficient amount of liquid cannot be discharged from the pump chamber. A similar
phenomenon occurs also when the liquid Is sucked into the pump chamber. VWhen the fluid
resistance at the suction port side is large, a sufficient amount of liquid cannot be sucked into
the pump chamber. That is, the pump performance i1s degraded with an increase In the fluid
resistance at the discharge port and the suction port. A conventional solution to this problem is
to provide reservoir tanks at the suction and discharge port sides, respectively, and to form an
air pool over the fluid in each of the tanks (JP S62 214287 A). Owing to the provision of the
tanks having air pools formed therein, when the liquid 1s to be sucked, the air in the suction
port-side tank temporarily expands, thereby decreasing the resistance when the fluid is sucked
Into the pump chamber from the suction port-side tank. When the liquid is to be discharged,
the air in the discharge port-side tank temporarily contracts, thereby decreasing the resistance
when the fluid I1s delivered into the discharge port-side tank from the pump chamber.
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Consequently, even If the fluid resistance at the suction and discharge ports increases, it Is
possible to suppress degradation of the pump performance due to the increase Iin the fluid
resistance.

[0004] Another liquid pump I1s known from JP S63-46680 U. Claim 1 1s presented in the two-
part form over the disclosure of this document.

Summary of Invention:

Technical Problem:

[0005] The above-described liquid pump Is usually configured to be capable of changing the
discharge quantity of liquid by changing the vibration frequency of the vibrator. However, If the
vibration frequency is increased In order to increase the discharge quantity, bubbles containing
air in the air pool may be formed particularly in the discharge port-side tank in the vicinity of the
liquid surface In the tank by vibration propagating through the liquid, and the air that forms
bubbles may diffuse into the liquid and may be discharged from the discharge port, together
with the liquid. In such a case, the air pool gradually decreases In size, which reduces the
effect of reducing the influence of the fluid resistance. As a result, it becomes impossible to
maintain the discharge performance of the pump undesirably.

[0006] Accordingly, an object of the present invention is to provide a liquid pump configured to
suppress discharge of air from an air pool formed in a discharge port-side tank.

Solution to Problem:

[0007] That is, an object of the present invention is to provide a liquid pump including a suction
port sucking a liquid; a pump chamber communicating with the suction port, the pump chamber
being defined by a wall, a part of which is a vibrating wall part vibratable to dynamically change
the volume of the pump chamber; a discharge-side communicating passage extending from
the pump chamber; a discharge-side tank part communicating with the pump chamber through
the discharge-side communicating passage to store the liquid delivered from the pump
chamber; a discharge-side check valve disposed between the discharge-side tank part and the
pump chamber to allow passage of fluid therethrough from the pump chamber toward the
discharge-side tank part but prevent passage of fluid therethrough from the discharge-side
tank part toward the pump chamber; and a discharge port discharging the liquid from the
discharge-side tank part. The liquid pump Is configured to suck the liquid from the suction port
and to discharge the liquid from the discharge port in response to vibration of the vibrating wall
part. The discharge-side tank part has a first inner wall surface and a second inner wall surface
facing each other in a horizontal direction in an installed position of the liquid pump. The first
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iInner wall surface 1s formed with the discharge port, and the second inner wall surface is
formed with an open end of the discharge-side communicating passage. The discharge-side
tank part is configured such that an air pool i1s formed in a space In the discharge-side tank
part above the open end of the discharge-side communicating passage and the discharge
port. The liquid pump further includes a partition projecting from the second inner wall surface
toward the first inner wall surface In the discharge-side tank part at least at a position above
the open end of the discharge-side communicating passage so as to cover the open end as
seen from the air pool side.

[0008] In the liquid pump, the partition is provided in the discharge-side tank part between the
open end of the discharge-side communicating passage and the air pool. Therefore, even If
bubbles containing air in the air pool are formed Iin the vicinity of the liquid surface In the
discharge-side tank part, it 1s unlikely that the air will diffuse downward. Consequently, it Is
possible to suppress discharge of air from the discharge port.

[0009] Specifically, a gap may be provided between the partition and the first inner wall
surface.

[0010] More specifically, the partition may be a cylindrical partition projecting from the second
iInner wall surface so as to surround the open end of the discharge-side communicating
passage.

[0011] Preferably, the open end of the discharge-side communicating passage and the
discharge port may be disposed below the center position In the vertical direction of the
discharge-side tank part.

[0012] VWith the above-described configuration, the space In the discharge-side tank part
above the discharge port and the discharge-side communicating passage becomes larger, and
the air pool can be made larger. In addition, the distance between the air pool and the
discharge port can be increased, so that it is possible to suppress discharge of air from the
discharge port even more reliably.

[0013] More specifically, the arrangement may be as follows. The liquid pump further includes
a housing comprising a first housing part, a second housing part, and a third housing part,
which are each formed In a plate-like shape as a whole. The first housing part, the second
housing part, and the third housing part are stacked on top of each other in such a manner
that the second housing part I1s sandwiched between the first housing part and the third
housing part. The first housing part has the suction port and the discharge port and further has
a first discharge-side tank recess having a bottom surface defined by the first inner wall
surface, the first discharge-side tank recess being open toward the second housing part. The
second housing part has a second discharge-side tank recess having a bottom surface defined
by the second inner wall surface, the second discharge-side tank recess being open toward
the first housing part. The second housing part further has a pump chamber recess on a side
thereof opposite to a side having the second discharge-side tank recess, the pump chamber
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recess being open toward the third housing part. The vibrating wall part i1s a diaphragm vibrator
held between the second housing part and the third housing part so as to cover an opening
portion of the pump chamber recess. The discharge-side tank part is formed by the first
discharge-side tank recess and the second discharge-side tank recess.

[0014] Preferably, the liquid pump may further include a suction-side tank part disposed
between the suction port and the pump chamber to store the liquid sucked from the suction
port, a suction-side communicating passage providing communication between the suction-
side tank part and the pump chamber; and a suction-side check valve disposed to cover an
open end of the suction-side communicating passage open to the pump chamber from the
pump chamber side, the suction-side check valve being configured to allow passage of fluid
therethrough from the suction-side tank part toward the pump chamber but prevent passage of
fluid therethrough from the pump chamber toward the suction-side tank part. The suction-side
tank part has a first inner wall surface and a second inner wall surface facing each other in the
horizontal direction In the installed position of the liquid pump. The first inner wall surface of the
suction-side tank part is formed with the suction port, and the second inner wall surface of the
suction-side tank part is formed with an open end of the suction-side communicating passage
open to the suction-side tank part. The suction-side tank part is configured such that an air
pool Is formed In a space In the suction-side tank part above the opening and the suction port.
The liguid pump further includes a partition projecting from the second inner wall surface of the
suction-side tank part toward the first inner wall surface of the suction-side tank part at least at
a position above the open end In the suction-side tank part so as to cover the open end In the
suction-side tank part as seen from the air pool side.

[0015] By providing the suction-side tank part, it becomes possible to stabilize also the suction
capacity of the liquid pump. In addition, by providing the partition also in the suction-side tank
part, it becomes possible to prevent the air in the suction-side tank part from being sucked into
the pump chamber.

[0016] Embodiments of a liquid pump according to the present invention will be explained
below on the basis of the accompanying drawings.

Brief Description of Drawings:

[0017]

Fig. 1 1s a perspective view of a liquid pump according to an embodiment of the present
iInvention.

Fig. 2 Is a front view of the liquid pump shown In Fig. 1.
Fig. 3 Is a sectional view taken along the line lll-1ll in Fig. 2.

Fig. 4 i1s a sectional view taken along the line IV-IV In Fig. 2.



DK/EP 3534002 T3

Fig. 5 I1s a front view of a second housing of the liquid pump shown in Fig. 1.

Description of Embodiments:

[0018] A liquid pump 10 according an embodiment of the present invention includes, as shown
INn Figs. 1 and 2, a housing 16 having a suction nozzle 12 for attaching a suction-side tube (not
shown), and a discharge nozzle 14 for attaching a discharge-side tube (not shown). In the
housing 16 Is disposed, as shown In Fig. 3, a diaphragm vibrator 18 having two piezoelectric
elements. By applying an alternating-current voltage to the piezoelectric elements, the
diaphragm vibrator 18 i1s periodically vibrated to suck a liquid from a suction port 20 of the
suction nozzle 12 and to discharge the liquid from a discharge port 22 of the discharge nozzle
14, as will be described later. The liquid pump 10 is attached to another device or the like with
screws (not shown) inserted through four screw mounting holes 24, respectively, formed in the
housing 16. The liquid pump 10 i1s installed in a posture shown In Figs. 1 and 2 in which a
bottom surface 16a of the housing 16 faces downward, and a top surface 16b of the housing
16 faces upward. The term "installed position™ as used In this specification means a position In
which the liquid pump 10 is installed in the above-described posture.

[0019] As shown In Fig. 3, the housing 16 Is formed therein with a suction-side tank part 26
communicating with the suction port 20, a discharge-side tank part 28 communicating with the
discharge port 22, and a pump chamber 30 communicating with the suction-side tank part 26
and the discharge-side tank part 28. Between the suction-side tank part 26 and the pump
chamber 30 Is disposed a suction-side check valve 32. The suction-side check valve 32 Is
configured to allow passage of fluid therethrough from the suction-side tank part 26 toward the
pump chamber 30 but prevent passage of fluid therethrough in the reverse direction. Similarly,
a discharge-side check valve 34 Is disposed between the discharge-side tank part 28 and the
pump chamber 30. The discharge-side check valve 34 is configured to allow passage of fluid
therethrough from the pump chamber 30 toward the discharge-side tank part 28 but prevent
passage of fluid therethrough in the reverse direction. A part of a wall constituting the pump
chamber 30 Is formed by the diaphragm vibrator 18. The diaphragm vibrator 18 Is configured
as follows. Upon application of a voltage to piezoelectric elements 18a, the diaphragm vibrator
18 bends Iin a direction depending on the polarity of the voltage. Thus, the diaphragm vibrator
18 functions as a vibrating wall part which, upon application of a periodic voltage thereto,
bends and vibrates Iin the horizontal direction (up-down direction in Fig. 3; left-right direction In
Fig. 4) In the installed position of the liquid pump 10 according to the period of the applied
voltage. In response to the vibration of the diaphragm vibrator 18, the volume of the pump
chamber 30 expands and contracts repeatedly and periodically. When the diaphragm vibrator
18 bends rightward as seen In Fig. 4 and consequently the volume of the pump chamber 30
expands, the pressure In the pump chamber 30 decreases, and the suction-side check valve
32 opens, thereby allowing the liquid in the suction-side tank part 26 to be drawn into the pump
chamber 30. At this time, the discharge-side check valve 34 is kept closed; therefore, no liquid
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flows Into the pump chamber 30 from the discharge-side tank part 28. Next, when the
diaphragm vibrator 18 bends leftward as seen in Fig. 4 and consequently the volume of the
pump chamber 30 contracts, the pressure In the pump chamber 30 Iincreases, and the
discharge-side check valve 34 opens, thereby allowing the liquid in the pump chamber 30 to be
delivered into the discharge-side tank part 28. At this time, the suction-side check valve 32 Is
kept closed; therefore, no liquid flows Into the suction-side tank part 26 from the pump
chamber 30. In this way, the expansion and contraction of the volume of the pump chamber 30
are repeated In response to the vibration of the diaphragm vibrator 18, thereby allowing the
liquid to be sucked from the suction port 20 and discharged from the discharge port 22.

[0020] The housing 16 comprises a first housing part 36, a second housing part 38, and a third
housing part 40, which are each formed in a plate-like shape as a whole. The first housing part
36 and the second housing part 38 are temporarily secured to each other with a screw 42
(Figs. 1 and 2) inserted from the first housing part 36. The third housing part 40 1s stacked
over the temporarily secured first and second housing parts 36 and 38 in such a manner that
the second housing part 38 Is sandwiched between the first housing part 36 and the third
housing part 40. In this state, four screws (not shown) are inserted into the housing 16 from
the third housing part 40 side and threadedly engaged with the first housing part 36, so that
the first housing part 36, the second housing part 38, and the third housing part 40 are
securely connected each other. The diaphragm vibrator 18 is held being sandwiched between
the second housing part 38 and the third housing part 40.

[0021] The first housing part 36 has a first suction-side tank recess 26a and a first discharge-
side tank recess 28a, each of which is open toward the second housing part 38. The second
housing part 38 has a second suction-side tank recess 26b and a second discharge-side tank
recess 28b, each of which is open toward the first housing part 36. The suction-side tank part
26 1s formed by the first suction-side tank recess 26a and the second suction-side tank recess
26b, which face each other, and the discharge-side tank part 28 Is formed by the first
discharge-side tank recess 28a and the second discharge-side tank recess 28b, which face
each other. The second housing part 38 Is further formed with a pump chamber recess 30a
open toward the third housing part 40, suction-side communicating passages 44 providing
communication between the second suction-side tank recess 26b and the pump chamber
recess 30a, and discharge-side communicating passages 46 providing communication
between the second discharge-side tank recess 28b and the pump chamber recess 30a. The
above-described suction-side check valve 32 Is disposed to cover and close open ends 44b of
the suction-side communicating passages 44 open to the pump chamber 30. When the
pressure In the pump chamber 30 decreases, the portion of the suction-side check valve 32
covering the open ends 44b Is deformed to separate from the open ends 44Db, resulting in the
open ends 44b being open. The discharge-side check valve 34 is disposed to cover and close
open ends 46a of the discharge-side communicating passages 46 open to the second
discharge-side tank recess 28b. VWhen the pressure in the pump chamber 30 Increases, the
portion of the discharge-side check valve 34 covering the open ends 46a Is deformed to
separate from the open ends 46a, resulting In the open ends 46a being open. The pump
chamber 30 comprises the pump chamber recess 30a, which 1s formed in the second housing
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part 38, and the diaphragm vibrator 18.

[0022] As will be clear from Fig. 4, the discharge-side tank part 28 has a first inner wall surface
28c and a second inner wall surface 28d facing each other in the horizontal direction (left-right
direction as seen Iin Fig. 4) in the Installed position of the liquid pump 10. The first inner wall
surface 28c Is a bottom surface of the first discharge-side tank recess 28a, which 1s formed In
the first housing part 36, and the second inner wall surface 28d I1s a bottom surface of the
second discharge-side tank recess 28b, which Is formed In the second housing part 38. The
first inner wall surface 28c Is formed with the discharge port 22, and the second inner wall
surface 28d Is formed with the open ends 46a of the discharge-side communicating passage
46. The discharge port 22 and the discharge-side communicating passages 46 are disposed at
respective positions overlapping each other as seen in the horizontal direction below the center
position in the vertical direction of the discharge-side tank part 28. Accordingly, the space in the
discharge-side tank part 28 above the discharge port 22 and the discharge-side
communicating passages 46 I1s wider than the space therebelow. In addition, a circular
cylindrical partition 48 projects horizontally from the second inner wall surface 28d toward the
first inner wall surface 28c while surrounding the open ends 46a. The circular cylindrical
partition 48 projects halfway to the first inner wall surface 28c in the discharge-side tank part
28 so that a gap i1s provided between the circular cylindrical partition 48 and the first inner wall
surface 28c¢

[0023] The suction-side tank part 26 also has a structure similar to that of the discharge-side
tank part 28. That Is, the suction-side tank part 26 has a first inner wall surface 26¢ and a
second Inner wall surface 26d facing each other in the horizontal direction in the installed
position of the liquid pump 10. The first inner wall surface 26c¢c i1s a bottom surface of the first
suction-side tank recess 26a, which is formed In the first housing part 36, and the second inner
wall surface 26d is a bottom surface of the second suction-side tank recess 26b, which iIs
formed In the second housing part 38. The first inner wall surface 26c¢ I1s formed with the
suction port 20, and the second inner wall surface 26d i1s formed with open ends 44a of the
suction-side communicating passages 44. The suction port 20 and the suction-side
communicating passages 44 are disposed at respective positions overlapping each other as
seen In the horizontal direction below the center position in the vertical direction of the suction-
side tank part 26. Accordingly, the space In the suction-side tank part 26 above the suction port
20 and the suction-side communicating passages 44 is wider than the space therebelow. In
addition, a circular cylindrical partition 50 projects horizontally from the second inner wall
surface 26d toward the first inner wall surface 26c¢ while surrounding t the open ends 44a. The
circular cylindrical partition 50 projects halfway to the first inner wall surface 26¢ in the suction-
side tank part 26 so that a gap 1s provided between the circular cylindrical partition 50 and the
first inner wall surface 26c.

[0024] The suction-side tank part 26 and discharge-side tank part 28 each have, as shown In
Fig. 5, a semicircular shape Inside of which there Is provided with a somewhat recessed
portion, and are configured to be bilaterally symmetrical with respect to each other.
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[0025] When the diaphragm vibrator 18 Is vibrated by applying an alternating-current voltage
thereto, liquid Is sucked In from the suction port 20, as has been described above, and the
suction-side tank part 26 and the discharge-side tank part 28 are gradually filled with the liquid.
When the suction-side tank part 26 and the discharge-side tank part 28 have been filled with
the liquid to a certain extent, however, the liquid surface will not rise any further, and, as shown
In Fig. 5, air pools A1 and A2 are formed In the upper spaces of the suction- and discharge-
side tank parts 26 and 28, respectively. As shown In Fig. 4, the circular cylindrical partition 48 In
the discharge-side tank part 28 Is disposed to be below the air pool A2 formed at this time, and
the circular cylindrical partition 48 s configured such that a portion 48a of the circular
cylindrical partition 48 which Is located above the open ends 46a of the discharge-side
communicating passages 46 covers the open ends 46a as seen from the air pool A2 side. That
IS, the portion 48a is located between the open ends 46a of the discharge-side communicating
passages 46 and the air pool A2.

[0026] The flow rate of liquid discharged from the discharge port 22 can be increased either by
Increasing the voltage of alternating-current voltage to be applied to the diaphragm vibrator 18
to thereby increase the amplitude of the diaphragm vibrator 18 or by increasing the frequency
of the alternating-current voltage to thereby decrease the period of vibration of the diaphragm
vibrator 18. The liquid pump 10 Is usually driven at a frequency of about from 20 Hz to 120 Hz.
If the vibration frequency is increased In a liquid pump using a vibrator of the type described
above, a high-frequency pressure vibration may occur particularly in the discharge-side tank
part, and the liquid surface at the Iinterface between the liquid and the air pool may vibrate
violently, causing bubbles to form. When the liquid pump 10 is driven at a frequency of 100 Hz
or higher, bubbles may also be formed at the liquid surface L2. In the conventional liquid
pump, bubbles formed In this way diffuse Iinto the liquid to reach the neighborhood of the
discharge port and are discharged out from the discharge port, together with the liquid. In
contrast thereto, the liquid pump 10 Is configured such that at least a part of the circular
cylindrical partition 48 1s positioned between the discharge-side communicating passages 46
and the air pool A2; therefore, bubbles formed as stated above are suppressed from diffusing
to below the at least a part of the circular cylindrical partition 48 and eventually being
discharged from the discharge port 22. Accordingly, there Is substantially no possibility that the
air in the air pool A2 i1s discharged even If the liquid pump 10 1s driven at a relatively high
frequency, and the size of the air pool A2 can be kept constant. Thus, it is possible to prevent a
reduction in the discharge capacity of the pump due to a decrease In size of the air pool A2.

[0027] It should be noted that there may be various reasons why the circular cylindrical
partition 48 can advantageously prevent air discharge, but the most significant reason may be
that the circular cylindrical partition 48 serves as an obstacle physically preventing the
downward movement of generated bubbles. VWhen there 1s no circular cylindrical partition 48,
the liquid flowing Into the discharge-side tank part 28 from the discharge-side communicating
passages 46 Is forced to change its flow direction so as to flow along the second inner wall
surface 28d of the discharge-side tank part 28 by the discharge-side check valve 34.
Consequently, a flow directed upward from the discharge-side communicating passages 46 Is
formed. VWhen reaching the liquid surface L2, the upward flow of liquid changes its course
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toward the first inner wall surface 28c, and the liquid further flows downward along the first
iInner wall surface 28c. Accordingly, it iIs concelvable that bubbles formed In the vicinity of the
liguid surface L2 are carried downward along the first inner wall surface 28c¢ by the flow of
liquid to reach the discharge port 22. In contrast to this, the liquid pump 10 according to the
iInvention of this application 1s provided with the circular cylindrical partition 48 to prevent the
above-described upward flow of liquid along the second inner wall surface 28d, thereby
allowing the liquid to flow from the discharge-side communicating passage 46 directly toward
the discharge port 22. Accordingly, it I1s conceivable that because a flow of liquid carrying
bubbles and moving downward from the liquid surface L2 i1s unlikely to occur, downward
diffusion of bubbles 1s suppressed, and the air in the air pool A2 Is prevented from being
discharged. Further, it iIs conceivable that because vibration of the liquid released from the
open ends 46a of the discharge-side communicating passages 46 once collides with the
circular cylindrical partition 48, the vibration is prevented from directly reaching the liquid
surface L2, and this makes it possible, advantageously, to suppress the formation of bubbles
itself.

[0028] The invention of this application is not limited to the above-described embodiment but
can be modified in a variety of ways. For example, the cylindrical partition 48 of the discharge-
side tank part 28 may be formed in a shape other than the circular cylindrical shape, e.g. a
square cylindrical shape. The cylindrical partition 48 may also be replaced with a flat plate-
shaped partition extending horizontally straight at a position above the discharge-side
communicating passages 46. The partition 1s only required to be arranged such that at least a
part of thereof I1s positioned above the discharge port 22 and the open ends 46a of the
discharge-side communicating passages 46 so as to cover the open ends 46a as seen from
the air pool A2 side. As long as this requirement Is met, the partition may have a shape other
than cylindrical shapes and flat plate-like shapes. Further, the vibrating wall part, which Is a
part of a wall defining the pump chamber 30, may be formed by an actuator other than the
diaphragm vibrator 18 having piezoelectric elements. Further, the circular cylindrical partition
50 In the suction-side tank part 26 is not necessarily needed because it Is, actually, not very
likely that bubbles will be formed at the liquid surface L1 in the suction-side tank part 26. When
the stability of suction performance does not matter much, the suction-side tank part 26 may
be configured so that no air pool A1 will be formed. Alternatively, the suction-side tank part 26
per se may be eliminated.

List of Reference Signs:

[0029] Liquid pump 10; suction nozzle 12; discharge nozzle 14; housing 16; bottom surface
16a; top surface 16b; diaphragm vibrator 18; piezoelectric element 18a; suction port 20;
discharge port 22; screw mounting hole 24; suction-side tank part 26; first suction-side tank
recess 26a; second suction-side tank recess 26b; discharge-side tank part 28; first discharge-
side tank recess 28a; second discharge-side tank recess 28b; first inner wall surface 28c;
second Inner wall surface 28d; pump chamber 30; pump chamber recess 30a; suction-side
check valve 32; discharge-side check valve 34; first housing part 36; second housing part 38;



DK/EP 3534002 T3

third housing part 40; screw 42; suction-side communicating passage 44; open end 44a

(discharge-side tank part 28 side end); opening 44b (pump chamber 30 side end); discharge-
side communicating passage 46; open end 46a; circular cylindrical partition 48; portion 48a

located above open end 46a; circular cylindrical partition 50; air pools A1 and A2; liquid
surfaces L1 and L2.
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Patentkrav

1. Vaeskepumpe (10) der omfatter:

10

15

20

25

en indsugningsabning (20) til indsugning af en vaeske;

et pumpekammer (30) der kommunikerer med indsugningsabningen
(20), hvilket pumpekammer (30) er defineret af en veeqg, hvoraf en del er
en vibrerende veegdel (18), der kan vibreres for dynamisk at aendre et

volumen af pumpekammeret (30);

en kommunikationspassage (46) pa udledningssiden der streekker sig fra

pumpekammeret (30);

en reservoirdel (28) pa udledningssiden der kommunikerer med pumpe-
kammeret (30) gennem kommunikationspassagen (46) pa udledningssi-

den for at lagre veesken, der er leveret fra pumpekammeret (30);

en kontraventil (34) pa udledningssiden der er anbragt mellem reservoir-
delen (28) pa udledningssiden og pumpekammeret (30) for at tillade
passage af vaeske derigennem fra pumpekammeret (30) mod reservoir-
delen (28) pa udledningssiden men som forhindrer passage af vaeske
derigennem fra reservoirdelen (28) pa udledningssiden mod pumpe-

kammeret (30); 0og

en udledningsabning (22) der udleder vaesken fra reservoirdelen (28) pa

udledningssiden;

hvilken vaeske suges ind fra indsugningsabningen (20) og udledes fra
udledningsabningen (22) som reaktion pa vibration af den vibrerende
vaegdel (18);

hvilken reservoirdel (28) pa udledningssiden har en farste indre veegflade
(28C) 0g en anden Indre veegflade (28d), der vender mod hinanden |
vandret retning | en Installeret position af vaeskepumpen (10), hvilken

ferste indre veegflade (28c) er dannet med udledningsabningen (22),
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hvilken anden indre veegflade (28d) er udformet med en aben ende af
kommunikationspassagen (46) pa udledningssiden, hvilken reservoirdel
(28) pa udledningssiden er konfigureret saledes, at en luftmasse (A2)
dannes i et rum i reservoirdelen (28) pa udledningssiden over den abne
ende af kommunikationspassagen (46) pa udledningssiden og udled-

ningsabningen (22);

hvilken vaeskepumpe (10) er kendetegnet ved, at en skilleveeg (48a) ra-
ger ud fra den anden indre veegflade (28d) mod den ferste indre veegfla-
de (28c) i reservoirdelen (28) pa udledningssiden, i mindst en position
over den abne ende (46a) af kommunikationspassagen (46) pa udled-
ningssiden, for saledes at deekke den abne ende (46a) set fra luftmasse-

siden.

2. Vaeskepumpen (10) ifelge krav 1, hvor der er tilvejebragt et mellemrum mel-

lem skilleveeggen (48a) og den farste indre veaegflade (28c).

3. Vaeskepumpen (10) ifelge krav 2, hvor skilleveeggen (48a) er en cylindrisk

skilleveeqg, der rager ud fra den anden indre veegflade (28d) for at omgive den

abne ende (46a) af kommunikationspassagen (46) pa udledningssiden.

4. Veeskepumpe (10) ifalge et hvilket som helst af kravene 1 til 3, hvor den abne
ende (46a) af kommunikationspassagen (46) pa udledningssiden og udled-
ningsabningen (22) er anbragt under en central position i en lodret retning af re-

servoirdelen pa udledningssiden (28).

5. Vaeskepumpe (10) ifelge et hvilket som helst af kravene 1 til 4 der yderligere

omfatter:

et hus der omfatter: en ferste del af huset (36), en anden del af huset
(38) 0g en tredje del af huset (40), som hver er formet | en pladeagtig
form som en helhed, hvilken ferste husdel (36), anden husdel (38) og

tredje husdel (40) er stablet oven pa hinanden pa en sadan made, at den
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anden husdel (38) er klemt Ind mellem den ferste husdel (36) og den
tredje husdel (40);

hvilken ferste husdel (36) der har indsugningsabningen (20) og udled-
ningsabningen (22) og yderligere har en ferste reservoirfordybning (28a)
pa udledningssiden, har en bundflade der er defineret af den farste indre
veegflade (28c), hvilken farste reservoirfordybning (28a) pa udledningssi-

den er aben mod den anden husdel (38);

hvilken anden husdel (38) der har en anden reservoirfordybning (28b) pa
udledningsside, har en bundflade der er defineret af den anden indre
veegflade (28d), hvilken anden reservoirfordybning (28b) pa udlednings-
siden er aben mod den ferste husdel (36), hvilken anden husdel (38)
yderligere har en pumpekammerfordybning (30a) pa en side deraf mod-
sat en side, der har den anden reservoirfordybning (28b) pa udlednings-

siden, hvilken pumpekammerfordybning (30a) er aben mod den tredje
husdel (40);

hvor den vibrerende veegdel (18) er en membranvibrator, der holdes mel-
lem den anden husdel (38) og den tredje husdel (40) for saledes at deek-

ke en abningsdel af pumpekammerfordybningen (30a); og

hvor reservoirdelen (28) pa udledningssiden er formet af den farste re-
servoirfordybning (28a) pa udledningssiden og den anden reservoirfor-

dybning (28b) pa udledningssiden.

6. Vaeskepumpe (10) ifelge et hvilket som helst af kravene 1 til 5 der yderligere

omfatter:

en reservoirdel (28) pa indsugningssiden der er anbragt mellem indsug-
ningsabningen (20) og pumpekammeret (30) for at opbevare den indsu-

gede veeske fra indsugningsabningen (20);
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en kommunikationspassage (44) pa indsugningssiden der tilvejebringer
kommunikation mellem reservoirdelen (26) pa indsugningssiden og

pumpekammeret (30); 0g

en kontraventil (32) pa indsugningssiden der er anbragt til at deekke en
aben ende (44a) af kommunikationspassagen (44) pa indsugningssi-
dens, som er aben til pumpekammeret (30) fra pumpekammersiden,
hvilken kontraventil (32) pa indsugningssiden er konfigureret til at tillade
passage af vaeske derigennem fra reservoirdelen (26) pa indsugningssi-
den mod pumpekammeret (30), men som forhindrer passage af veeske
derigennem fra pumpekammeret (30) mod reservoirdelen (26) pa ind-

sugningssiden;

hvilken reservoirdel (26) pa indsugningssiden har en farste indre vaegfla-
de (26C) 0og en anden Indre veegflade (26d), som vender mod hinanden |
vandret retning | den installerede position af vaeskepumpen (10), hvilken
forste indre veegflade (26¢) af reservoirdelen (26) pa indsugningssiden er
dannet med indsugningsabningen (20), hvilken anden indre veegflade
(26d) af reservoirdelen (26) pa indsugningssiden er dannet med en aben
ende (44a ) af kommunikationspassagen (44) pa indsugningssiden, der
er aben til reservoirdelen (26) pa indsugningssiden, hvilken reservoirdel
(26) pa indsugningssiden er udformet saledes, at der dannes en luftmas-
se (A1) 1 et rum i reservoirdelen (26) pa indsugningssiden over den abne

ende (44a) og indsugningsabningen (44);
hvilken veeskepumpe (10) yderligere omfatter:

en skilleveeg (50) der rager ud fra den anden Indre veegflade af reser-
voirdelen (26) pa indsugningssiden mod den farste indre vaegflade (26c¢)
af reservoirdelen (26) pa indsugningssiden, | mindst en position over den
abne ende (44a) i reservoirdelen (26) pa indsugningssiden, for saledes
at deekke den abne ende (44a) af reservoirdelen (26) pa indsugningssi-

den set fra luftmassesiden (A1).
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Fig. 4
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Fig. 5
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