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(54) PORTABLE CONSUMER LIQUID PUMP

(57) Various liquid dispensers are disclosed. Certain
arrangements include a portable liquid dispenser config-
ured for consumer use in dispensing soap, sanitizer, or
ingestible liquids. The dispenser can comprise a housing,
a reservoir having an interior configured to store a liquid,
a fluid pathway having an opening in fluid communication
with the interior of the reservoir, a pump comprising a
plurality of rollers, each of the plurality of rollers being

configured to contact a portion of the fluid pathway in a
flexible tube such that each of the plurality of rollers com-
presses a portion of the flexible tube that is in contact
with the roller, a nozzle, a fluid damper in communication
with the pump and the nozzle, an electronic control unit
in electrical communication with the pump, and a rota-
tion-tracking feedback system in electrical communica-
tion with the electronic control unit.
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Description

INCORPORATION BY REFERENCE TO ANY PRIOR-
ITY APPLICATIONS

[0001] The present application claims the benefit un-
der 35 U.S.C. § 119(e) to U.S. Patent Application No.
63/147096, filed on February 8, 2021. The contents of
each of these priority applications are hereby incorporat-
ed by reference herein in their entirety as if fully set forth
herein for all purposes. Any and all applications for which
a foreign or domestic priority claim is identified in the
Application Data Sheet as filed with the present applica-
tion are hereby incorporated by reference herein in their
entirety and made a part of this specification.

BACKGROUND

Field

[0002] The present disclosure relates generally to liq-
uid dispensers for dispensing liquids for consumer use,
and specifically to electronically controlled liquid dispens-
ers.

Description of Certain Related Art

[0003] People around the world routinely use various
consumer liquids in their daily lives for many purposes,
such as to wash, to sanitize, to cook or otherwise to pro-
vide food items, and to provide comfort, health, or medical
benefits. In many situations, the dispensing or provision
of these liquids occurs slowly, inefficiently, and with mess
and risk of spreading contagion, microbes, bacteria, and
other undesirable contaminants.

SUMMARY OF CERTAIN FEATURES

[0004] Various liquid dispensers are disclosed. Any liq-
uid dispenser can include a housing and a reservoir con-
figured to store and to dispense any liquid, such as a
consumer liquid. For example, any consumer liquid can
include any liquid used by consumers, such as one or
more soaps, sanitizers, lotions, and/or ingestible liquids.
In some implementations, ingestible liquids can include
any beverage (e.g., water, juice, milk, punch, soda,
smoothies, coffee, tea, energy drinks, alcohol or any al-
coholic beverage, protein drinks, etc.), any condiment
(e.g. ketchup, mustard, sour cream, mayonnaise, salsa,
hot sauce, gravy, soy sauce, etc.), any cooking ingredient
(e.g., oil, vinegar, etc.), any other food item (e.g., soup,
ice cream, whipped cream, caramel, chocolate, etc.),
and/or any medical, biologic, pharmaceutical, nutraceu-
tical, or other therapeutic fluid.
[0005] In some implementations, the liquid dispenser
can include a pump, a fluid passageway, and a nozzle.
The pump can encourage the liquid to flow along the fluid
passageway from the reservoir to the nozzle for dis-

charge to a user. In several arrangements, the pump can
be a peristaltic pump. In some arrangements, this allows
the pump to be located near a top of the dispenser and/or
near the nozzle. For example, the relatively high differ-
ential pressure of the peristaltic pump (compared to, for
example, certain gear pumps) can enable the pump to
pull the liquid upward against the flow of gravity on the
upstream side of the pump. Having the pump near the
top of the dispenser can put the pump in a location that
is convenient for manufacturing or service, that is pro-
tected, and/or that enables a rapid dispensation of liquid.
In some arrangements, the pump can facilitate an accu-
rate dispensation volume. For example, the pump can
drive discrete and known volumes of the liquid. In some
arrangements, such discrete and known volumes of the
liquid are the volumes between occlusions in the peri-
staltic pump.
[0006] A portable liquid dispenser can be configured
for consumer use in dispensing soap, sanitizer, or ingest-
ible liquids. The dispenser can comprise a housing; a
reservoir configured to store a liquid; a fluid pathway in-
cluded at least in part in a flexible tube disposed in the
housing, wherein the flexible tube has an inlet and an
outlet; a peristaltic pump disposed in the housing; a motor
disposed in the housing, wherein the motor is configured
to drive the pump configured to cause the liquid to move
through the flexible tube; a fluid flow damper in fluid com-
munication with the fluid pathway and the pump; a prox-
imity sensor configured to generate an electrical signal;
and an electronic processor configured to receive the
signal from the proximity sensor to control the motor to
dispense the liquid.
[0007] A portable liquid dispenser can be configured
for consumer use in dispensing soap, sanitizer, or ingest-
ible liquids. The dispenser can comprise a housing; a
reservoir having an interior configured to store a liquid;
a fluid pathway having an opening in fluid communication
with the interior of the reservoir; a pump comprising a
plurality of rollers, each of the plurality of rollers being
configured to contact a portion of the fluid pathway in a
flexible tube such that each of the plurality of rollers com-
presses a portion of the flexible tube that is in contact
with the roller; an electronic control unit in electrical com-
munication with the pump; and a rotation-tracking feed-
back system in electrical communication with the elec-
tronic control unit.
[0008] According to some arrangements, a liquid dis-
penser comprises a housing; a reservoir configured to
store a liquid, such as a consumer liquid; a flexible tube
disposed in the housing, a pump disposed in the housing;
and a motor disposed in the housing. Some arrange-
ments have a first sensor configured to generate an elec-
trical signal based on a distance between an object and
the first sensor; and an electronic processor configured
to receive the signal from the first sensor. In some ar-
rangements, the processor is configured to determine a
dispensation volume of the liquid. The flexible tube can
include an inlet and an outlet. The pump can include a
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rotor including a plurality of rollers, wherein the rotor has
a rotor rotational axis, wherein each of the plurality of
rollers has a roller rotational axis, and wherein the plu-
rality of rollers is configured to rotate about the rotor ro-
tational axis and the roller rotational axis. The motor can
be configured to drive the pump configured to cause the
liquid to move through the flexible tube.
[0009] In some arrangements, the pump is positioned
closer to a top of the housing than a bottom of the housing.
In some arrangements, the dispenser further comprises
a nozzle configured to allow the liquid to be dispensed.
In some arrangements, the pump is positioned adjacent
a plane extending generally perpendicular to a vertical
axis of the nozzle.
[0010] In some arrangements, a length of the flexible
tube that is downstream of the pump is less than a length
of the flexible tube that is upstream of the pump. In some
arrangements, when the reservoir is substantially full of
liquid, a volume of the liquid in the flexible tube down-
stream of the pump is less than a volume of the liquid in
the flexible tube upstream of the pump.
[0011] In some arrangements, the plurality of rollers
includes at least three rollers. In some arrangements,
each of the plurality of rollers is configured to sequentially
contact the flexible tube such that each of the plurality of
rollers compresses a portion of the flexible tube that is in
contact with the roller. In some arrangements, the flexible
tube extends from the reservoir to the nozzle and passes
through the pump. In some arrangements, the pump is
a peristaltic pump. In some arrangements, the electronic
processor is configured to send the signal to the motor
by generating a first signal to dispense a first volume of
fluid.
[0012] In some arrangements, the dispenser compris-
es a motor disposed in the housing, wherein the motor
is configured to drive the pump configured to cause a
liquid to move through the flexible tube. In some arrange-
ments, the flexible tube is configured to create a seal
between the liquid from the pump such that the liquid
does not contact the pump. In some arrangements, the
reservoir is in an empty state when an insufficient amount
of liquid is disposed within the reservoir and the reservoir
is in a full state when a sufficient amount of liquid is dis-
posed within the reservoir, and wherein when the reser-
voir transitions from an empty state to a full state, at least
a portion of the liquid moves into an opening in the flexible
tube.
[0013] In some arrangements, the number of revolu-
tions of each of the plurality of rollers about a rotational
axis corresponds to a volume of liquid that is dispensed.
In some arrangements, the portion of the flexible tube
that is in contact with the roller remains compressed when
no liquid is dispensed.
[0014] Disclosed herein are arrangements of a porta-
ble liquid dispenser configured for consumer use in dis-
pensing soap, sanitizer, or ingestible liquids. In some ar-
rangements, the dispenser can include a housing, a res-
ervoir configured to store a liquid, a fluid pathway includ-

ed at least in part in a flexible tube disposed in the hous-
ing, wherein the flexible tube has an inlet and an outlet,
a pump disposed in the housing, a motor disposed in the
housing, a fluid flow damper in fluid communication with
the fluid pathway and the pump, a sensor configured to
generate an electrical signal, and an electronic processor
configured to receive the signal from the sensor to control
the motor to dispense the liquid. In some arrangements,
the motor can be configured to drive the pump configured
to cause the liquid to move through the flexible tube. In
some arrangements, the pump can include a rotor includ-
ing a plurality of rollers, wherein the rotor has a rotor
rotational axis, wherein each of the plurality of rollers can
have a roller rotational axis, and wherein the plurality of
rollers can be configured to rotate about the rotor rota-
tional axis and the roller rotational axis.
[0015] Any arrangements of the manually operated
dispenser or methods of using same disclosed herein
can include, in additional arrangements, one or more of
the following steps, features, components, and/or details,
in any combination with any of the other steps, features,
components, and/or details of any other arrangements
disclosed herein: further comprising a second damper;
further comprising a nozzle configured to allow the liquid
to be dispensed; wherein the damper can be positioned
in a fluid pathway between the pump and the nozzle;
wherein the damper can be positioned in a fluid pathway
between the reservoir and the pump; wherein the damper
can include a membrane; wherein the damper can in-
clude entrapped air; wherein the damper helps to pro-
duce a substantially even flow of liquid; and/or wherein
the damper helps to produce an uninterrupted flow of
liquid.
[0016] Disclosed herein are arrangements of a porta-
ble liquid dispenser configured for consumer use in dis-
pensing soap, sanitizer, or ingestible liquids. In some ar-
rangements, the dispenser can include a housing, a res-
ervoir having an interior configured to store a liquid, a
fluid pathway having an opening in fluid communication
with the interior of the reservoir, a pump, an electronic
control unit in electrical communication with the pump,
and a rotation-tracking feedback system in electrical
communication with the electronic control unit. In some
arrangements, the pump can include a plurality of rollers,
each of the plurality of rollers being configured to contact
a portion of the fluid pathway in a flexible tube such that
each of the plurality of rollers compresses a portion of
the flexible tube that is in contact with the roller.
[0017] Any arrangements of the manually operated
dispenser or methods of using same disclosed herein
can include, in additional arrangements, one or more of
the following steps, features, components, and/or details,
in any combination with any of the other steps, features,
components, and/or details of any other arrangements
disclosed herein; wherein the rotation-tracking feedback
system can include a magnetic sensor that produces an
electrical signal; wherein the magnetic sensor can be
configured to measure a magnetic field emitted by a mag-
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net on at least one of the rollers; wherein the electronic
control unit can be configured to use the electrical signal
from the magnetic sensor to measure the amount of ro-
tation of the rollers; wherein the electronic control unit
can be configured to use the amount of rotation of the
rollers to estimate the volume of liquid dispensed; and/or
wherein the electronic control unit can be configured to
use the volume of liquid dispensed to control the opera-
tion of the pump.
[0018] For purposes of summarizing the disclosure,
certain aspects, advantages and features have been de-
scribed. Not necessarily any or all such advantages will
be achieved in accordance with any or all of the particular
arrangements disclosed herein. Neither this Summary,
nor the following Detailed Description, nor the accompa-
nying figures are intended to be limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Certain features, aspects, and advantages of
the subject matter disclosed herein are described below
with reference to the drawings, which are intended to
illustrate and not to limit the scope of the disclosure. Var-
ious features of different disclosed arrangements can be
combined to form additional arrangements, which are
part of this disclosure. No structures, features, steps, or
processes are essential or critical; any can be omitted in
certain arrangements. The drawings comprise the follow-
ing figures:

Figure 1 schematically illustrates an electronic, au-
tomatically actuating liquid dispenser.
Figure 2 illustrates a top, front, and side perspective
view of an arrangement of a liquid dispenser.
Figure 3 illustrates a side view of the liquid dispenser
of Figure 2.
Figure 4 illustrates a front view of the liquid dispenser
of Figure 2.
Figure 5 illustrates a rear view of the liquid dispenser
of Figure 2.
Figure 6 illustrates a top view of the liquid dispenser
of Figure 2.
Figure 7 illustrates a bottom view of the liquid dis-
penser of Figure 2.
Figure 8 illustrates a side cross-sectional view of the
liquid dispenser of Figure 2.
Figure 9 illustrates a top cross-sectional view of the
liquid dispenser of Figure 2.
Figure 9A illustrates another example of a pump for
the liquid dispenser that includes a rotation-tracking
system.
Figure 9B illustrates the pump of Figure 9A with a
cover plate removed to enable viewing of internal
components.
Figure 10 illustrates a bottom partial cross-sectional
view of the liquid dispenser of Figure 2.
Figure 11 illustrates a top and side perspective view
of the liquid dispenser of Figure 2 without certain

features, such as a portion of a housing.
Figure 12 illustrates an arrangement of a pump and
a tube of the liquid dispenser of Figure 2.
Figure 12A illustrates the arrangement of the pump
of Figure 12 with the addition of dampers in the fluid
pathway.
Figure 12B illustrates an example of a fluid flow
damper as shown in Figure 12A.
Figure 13 schematically illustrates a portion of the
liquid dispenser of Figure 2.

DETAILED DESCRIPTION OF CERTAIN ARRANGE-
MENTS

[0020] This specification provides textual descriptions
and illustrations of many devices, components, assem-
blies, and subassemblies. Incorporated herein by refer-
ence for all that they disclose are the full text and drawings
of U.S. Patent No. 10,806,305. Any structure, material,
function, method, or step that is described and/or illus-
trated in one example of this specification (including any
and all material incorporated by reference) can be used
by itself or with or instead of any structure, material, func-
tion, method or step that is described and/or illustrated
in another example or used in this field. The text and
drawings merely provide examples and should not be
interpreted as limiting or exclusive. No feature disclosed
in this application is considered critical or indispensable.
The relative sizes and proportions of the components
illustrated in the drawings form part of the supporting dis-
closure of this specification, but should not be considered
to limit any claim unless recited in such claim.
[0021] All arrangements disclosed in this specification
illustrate and/or describe features that can be used with
the liquid dispenser 10 in Figure 1. It is contemplated that
any combination of features from any arrangement or
multiple arrangements in this specification can be used
with the liquid dispenser 10 illustrated in Figure 1. All
other arrangements in this specification are examples of
the schematic system illustrated in Figure 1, although no
other arrangement is required to include every feature
shown in and/or described in connection with Figure 1.
[0022] Figure 1 schematically illustrates a liquid dis-
penser 10. Any arrangement in this specification can in-
clude any feature or combination of features illustrated
in Figure 1. The dispenser 10 can include a housing 12,
which can take any shape. In some arrangements, the
housing 12 can at least partially contain a liquid handling
system 14. The liquid handling system 14 can include a
reservoir 16, one or more fluid flow dampers 43, a pump
18, and a discharger, such as a discharge assembly 20.
[0023] The reservoir 16 can be any type of container.
In the illustrated arrangement, the reservoir 16 can be
configured to contain a volume of liquid, such as any type
of consumer liquid, including but not limited to any of
those mentioned in the Summary. In some arrange-
ments, the reservoir 16 can include a lid 22 configured
to form a seal at the top of the reservoir 16 for maintaining
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the liquid L within the reservoir 16. In some arrange-
ments, the lid 22 can include an air vent (not shown),
which can allow air to enter the reservoir 16 as the level
of liquid L falls within the reservoir 16. In some arrange-
ments, the reservoir 16 is connected to the pump 18 by
a tube 24. Any type or diameter of tube 24 can be used.
In some arrangements, the tube 24 can comprise plastic,
metal, and/or rubber, among other materials.
[0024] The tube 24 can be at least partially positioned
within the reservoir 16. In some arrangements, the tube
24 can be connected with the reservoir 16 through the
outlet 24 at an upper end and/or a mid-section of the
reservoir 16.
[0025] In some arrangements, the pump 18 can be dis-
posed above the outlet 24 of the reservoir 16. In some
arrangements, the pump 18 is aligned with the outlet 24
of the reservoir 16. For example, the pump 18 can be
positioned adjacent and/or at least partially adjacent the
outlet 24 of the reservoir 16. In some arrangements, the
pump 18 is automatically primped due to a compression
force caused by the pump 18 on the tube 24, thereby
drawing liquid L into the pump 18 from the reservoir 16.
The pump 18 can be connected to the discharge system
20 with a conduit 26. Any type or diameter of conduit can
be used.
[0026] As shown, one or more dampers 43 can be pro-
vided or included in communication with the fluid pathway
of the liquid at any suitable location or locations to help
substantially or generally equalize fluid pressure within
the fluid pathway and/or to provide a substantially or gen-
erally even, continuous, smooth, and/or uninterrupted
flow of fluid. In some arrangements, the fluid pathway
can be included at least in part within an interior region
of the tube 124. In some arrangements, as illustrated, a
damper 43 can be provided or included in communication
with a fluid pathway between the reservoir 16 and the
pump 18, and/or between the pump 18 and the discharge
assembly 20.
[0027] The discharge assembly 20 can include a dis-
charge nozzle 28, such as a flap-type nozzle as described
in further detail below. The size and configuration of the
discharge nozzle 28 can be determined to provide the
appropriate flow rate and/or resistance against flow of
liquid L from the pump 18. In some arrangements, the
nozzle 28 can be disposed at a location spaced from the
lower portion of the housing 12 so as to make it more
convenient for a user to place their hand or other body
part under the nozzle 28. For example, the nozzle 28 can
be positioned near and/or adjacent a top of the housing
12.
[0028] The dispenser 10 can include a power supply
60. In some arrangements, the power supply 60 can be
a battery. In certain arrangements, the power supply 60
includes electronics for accepting AC or DC power. In
some implementations, the power supply 60 can be con-
figured to interface with a standard domestic electrical
supply (e.g., 120 volt alternating current). The power sup-
ply 60 is described in more detail below.

[0029] In certain arrangements, the dispenser 10 has
a pump actuation system 30, which in turn includes a
sensor, such as a proximity sensor device 32, and a light
receiver, such as light receiving portion 42. In some ar-
rangements, a beam of light 44 can be emitted from the
light emitting portion 40 and received by the light receiv-
ing portion 42.
[0030] The sensor 32 can be configured to emit a trig-
ger signal when the light beam 44 is blocked. For exam-
ple, if the sensor 32 is activated, and the light emitting
portion 40 is activated, but the light receiving portion 42
does not receive the light emitted from the light emitting
portion 40, then the sensor 32 can emit a trigger signal.
This trigger signal can be used for controlling operation
of the motor or an actuator 34, described in greater detail
below. This type of sensor can provide further advantag-
es.
[0031] For example, because in some arrangements
the sensor 32 can be an interrupt-type sensor, it can be
triggered when a body is disposed in the path of the beam
of light 44. The sensor 32 is not or need not be triggered
by movement of a body in the vicinity of the beam 44.
Rather, in some arrangements, the sensor 32 can be
triggered only if the light beam 44 is interrupted. To pro-
vide further or alternative prevention of unintentional trig-
gering of the sensor 32, the sensor 32, including the light
emitting portion 40 and the light receiving portion 42, can
be recessed in the housing 12.
[0032] In certain implementations, the sensor 32 only
requires enough power to generate the low power beam
of light 44, which may or may not be visible to the human
eye, and to power the light receiving portion 42. These
types of sensors require far less power than infrared or
motion-type sensors. In some arrangements, the sensor
32 can be operated in a pulsating mode. For example,
the light emitting portion 40 can be powered on and off
in a cycle such as, for example, for short bursts lasting
for any desired period of time (e.g., less than or equal to
about 0.01 second, less than or equal to about 0.1 sec-
ond, or less than or equal to about 1 second) at any de-
sired frequency (e.g., once per half second, once per
second, once per ten seconds). These different time
characteristics can be referred to as an activation period
or frequency, which corresponds to the periodic activa-
tion of the sensor 32. Thus, an activation frequency of
four times per second would be equivalent to an activa-
tion period of once per quarter second.
[0033] The other aspect of this characteristic can be
referred to as an activation duration. Thus, if the sensor
32 is activated for 50 microseconds, 50 microseconds is
the activation duration time period. Cycling can greatly
reduce the power demand for powering the sensor 32.
In operation, cycling does not degrade performance in
some arrangements because the user generally main-
tains his or her body parts or other appendage or device
in the path of the light beam 44 long enough for a detec-
tion signal to be generated and to trigger the sensor 32.
[0034] The sensor 32 can be connected to a circuit
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board, an integrated circuit, or other device for triggering
the actuator 34. In some arrangements, the sensor 32
can be connected to an electronic control unit ("ECU")
46. The ECU 46 can include one or a plurality of circuit
boards, which can provide hard wired feedback control
circuits, a processor and a memory or storing and per-
forming control routines, or any other type of controller.
In some arrangements, the ECU 46 can include an H-
bridge transistor/MOSFET hardware configuration which
allows for bidirectional drive of an electric motor, and a
microcontroller such as Model No. PIC16F685 commer-
cially available from the Microchip Technology Inc.,
and/or other devices.
[0035] The actuator 34 can be any type of actuator.
For example, the actuator 34 can be an AC or DC electric
motor, stepper motor, server motor, solenoid, stepper
solenoid, or any other type of actuator. In some arrange-
ments, the actuator 34 can be connected to the pump 18
with a transmitter, such as a transmitter device 50. For
example, the transmitter device 50 can include any type
of gear train or any type of flexible transmitter assembly.
[0036] The dispenser 10 can include a user information
receiver, such as a user input device 52. The user input
device 52 can be any type of device allowing a user to
input a command into the ECU 46. In some arrange-
ments, the input device 52 can be in the form of a button
configured to allow a user to depress the button so as to
transmit a command to the ECU 46. For example, the
ECU 46 can be configured to actuate the actuator 34 to
drive the pump 18 any time the input device 52 can be
actuated by a user. The ECU 46 can be configured to
provide other functions upon the activation of the input
device 52, described in greater detail below.
[0037] The dispenser 10 can include a selector, such
as a selector device 54. The selector device 54 can be
any type of configuration allowing the user to input a pro-
portional command to the ECU 46. For example, the se-
lector device 54 can have at least two positions, such as
a first position and a second position. The position of the
selector device 54 can be used to control an aspect of
the operation of the dispenser 10.
[0038] For example, the selector device 54 can be
used as a selector for allowing a user to select different
amounts of liquid L to be dispensed from the nozzle 28
during each dispensation cycle. When the selector de-
vice 54 is in a first position, the ECU 46 can operate the
actuator 34 to drive the pump 18 to dispense a predeter-
mined amount of liquid L from the nozzle 28, each time
the sensor 32 is triggered. When the selector device 54
is in the second position, the ECU 46 can actuate the
actuator 34 to dispense a larger amount of liquid L from
the nozzle 28.
[0039] In some arrangements, the selector device 54
can provide a virtually continuous range of output values
to the ECU 46, or a larger number of steps, corresponding
to different volumes of liquid L to be dispensed each dis-
pensation cycle performed by the ECU 46. Although the
positions of the selector device 54 may correspond to

different volumes of liquid L, the ECU 46 can correlate
the different positions of the selector device 54 to different
duty cycle characteristics or durations of operation of the
actuator 34, thereby at times discharging differing or
slightly differing volumes of liquid L from the nozzle 28.
[0040] The dispenser 10 can include an indicator, such
as an indicator device 56 configured to issue a visual,
aural, or other type of indication to a user of the dispenser
10. For example, in some arrangements, the indicator 56
can include a light and/or an audible tone perceptible to
the operator of the dispenser 10. In some arrangements,
the ECU 46 can be configured to actuate the indicator
56 to emit a light and/or a tone after a predetermined time
period has elapsed after the actuator 34 has been driven
to dispense a predetermined amount of liquid L from the
nozzle 28. The indicator device 56 can provide a reminder
to a user of the dispenser 10 to continue to wash their
hands until the indicator 56 has been activated. This pre-
determined time period can be at least about 20 seconds,
although other amounts of time can be used. The indi-
cator 56 can be used for other purposes as well.
[0041] In some arrangements, the indicator 56 can be
activated for a predetermined time after the pump has
completed a pumping cycle. For example, the ECU 46
can be configured to activate the indicator 56 for 20 sec-
onds after the pump 18 has been operated to discharge
an amount of liquid from the nozzle 28. The indicator 56
can be activated at the appropriate time for advising users
as to how long they should wash their hands.
[0042] In some arrangements, the indicator 56 can be
a Light Emitting Diode (LED) type light, and can be pow-
ered by the ECU 46 to blink throughout the predetermined
time period. Thus, a user can use the length of time during
which the indicator 56 blinks as an indication as to how
long the user should continue to wash their hands with
the liquid disposed from the nozzle 28. Other types of
indicators and predetermined time periods can be used.
[0043] In operation, the ECU 46 can activate the sen-
sor 32, continuously or periodically, to detect the pres-
ence of an object between the light emitting portion 40
and the light receiving portion 42 thereof. When an object
blocks the light beam 44, the ECU 46 determines that a
dispensing cycle should begin. The ECU 46 can then
actuate the actuator 34 to drive the pump 18 to thereby
dispense liquid L from the nozzle 28.
[0044] In some arrangements, the ECU 46 can vary
the amount of liquid L dispensed from the nozzle 28 for
each dispensation cycle, depending on a position of the
selector 54. Thus, for example, the dispenser 10 can be
configured to discharge a first volume of liquid L from the
nozzle 28 when the selector 54 is in a first position, and
to discharge a second different amount of liquid L when
the selector 54 is in a second position. In some arrange-
ments, the ECU 46 can vary the amount of liquid L dis-
pensed based on an input, such as the distance from a
detected object to the sensor 32.
[0045] As noted above, the indicator 56 can be acti-
vated, by the ECU 46, after a predetermined amount of
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time has elapsed after each dispensation cycle. The ECU
46 can be configured to cancel or prevent the indicator
56 from being activated if the button 52 has been actuated
in accordance with a predetermined pattern. For exam-
ple, the ECU 46 can be configured to cancel the activation
of the indicator 56 if the button 52 has been pressed twice
quickly. However, any pattern of operation of the button
52 can be used as the command for canceling the indi-
cator 56. The dispenser 10 can include other input de-
vices for allowing a user to cancel the indicator 56.
[0046] In some arrangements, the ECU 46 can be con-
figured to continuously operate the actuator 34 or to ac-
tivate the actuator 34 for a maximum predetermined time
when the button 52 is depressed. This can allow an op-
erator of the dispenser 10 to manually operate the dis-
penser to continuously discharge or discharge larger
amounts of liquid L when desired. For example, if a user
of the dispenser 10 wishes to fill a sink full of liquidy water
for washing dishes, the user can simply push the button
52 and dispense a larger amount of liquid than would
normally be used for washing one’s hands, such as at
least about 3 milliliters or at least about 4 milliliters.
[0047] Figures 2-13 illustrate an example of the liquid
dispenser of Figure 1 in the form of a dispenser 100. The
dispenser 100 can include a housing 112 (which can in-
clude any of the features of the housing 12) and a liquid
handling system 114 (which can include can include any
of the features of the housing 14). The liquid handling
system 114 can include a reservoir 116, a pump 118,
and a discharge assembly 120 (which can respectively
include any of the features of the reservoir 16, pump 18,
and discharge assembly 20). The dispenser 100 can in-
clude any one, or any combination, of the features of the
dispenser 10. The illustrated example is portable, mean-
ing that it is light, free-standing and independent, and
can be easily and conveniently transported by a consum-
er from one location to another without heavy lifting and
without installation or attachment to other structures or
equipment. In some arrangements, as shown, it can be
wireless and/or cordless, storing its own electrical power.
[0048] As shown in at least Figures 2-4, the lower por-
tion of the dispenser 100 can be designed to support the
housing 112 on a generally flat surface, such as those
normally found on a countertop in a bathroom or a kitch-
en. Further, some arrangements of the dispenser 100
are movable. For example, the dispenser 100 can be
readily relocated from one position to another position
on a countertop. In some implementations, the dispenser
100 is not attached, embedded, or otherwise joined with
a surface that supports the dispenser 100. For example,
certain implementations of the dispenser 100 are not
mounted to, or recessed in, a countertop or wall.
[0049] As shown in Figure 5, the dispenser 100 can
include a user input device 152, such as a button, switch,
or otherwise. The user input device 152 can be config-
ured to act as a power actuator that enables a user to
turn the liquid dispenser on and off. The user input device
152 can be configured to be depressed by the touch of

a user. In some arrangements, the user input device 152
includes a sensor such that the user input device 152
does not need to be depressed to turn the liquid dispenser
on and off. In several arrangements, the user input device
152 can be actuated to provide an input to the dispenser
100 (e.g., to the ECU). For example, in some variants,
the user input device 152 can be actuated for an extended
period (e.g., at least about three seconds) to indicate to
the dispenser 100 to dispense a large amount of liquid,
such as an amount sufficient for washing a kitchen sink
full of dishes. In some variants, the dispenser 100 con-
tinuously dispenses liquid while the input device 152 is
actuated.
[0050] In some arrangements, the dispenser 100 in-
cludes a power supply 160, such as a battery, capacitor,
or other power storage device. In some variants, at least
a portion of the power supply 160 is located in the liquid
handling system 114. For example, in certain arrange-
ments (e.g., in some arrangements in which the reservoir
116 is a disposable item), a battery or other power stor-
age device can be located in the liquid handling system
114. In some arrangements, the power supply 160 is po-
sitioned within the housing 112. In some arrangements,
the power supply 160 is positioned adjacent the lid 122.
In some arrangements, the power supply 160 is posi-
tioned adjacent a bottom of the housing 112. In some
arrangements, the power supply 160 is positioned adja-
cent a side wall of the housing 112. For example, the
power supply 160 can be positioned adjacent the user
input device 152. In some arrangements, the power sup-
ply 160 and/or the user input device 152 are positioned
at a rear of the housing 112.
[0051] In some arrangements, the power supply 160
is configured to connect with an external power source
for recharging, such as with a port or cord to connect with
a universal serial bus (USB) cable and/or domestic pow-
er. In some arrangements, the power supply 160 is con-
figured to engage with the cord. For example, the power
supply 160 can include an attachment such as an en-
gaging element (e.g., a magnet) that is configured to en-
gage (e.g., magnetically couple) with a corresponding
engaging element (e.g., another magnet) of the cord,
which can aid in locating and/or securing the cord on the
power supply 160. For example, some arrangements are
configured such that, when the engaging elements of the
power supply 160 are engaged with the engaging ele-
ments of the cord, a contact of the power supply 160 is
automatically electrically connected with a contact of the
cord, thereby allowing electrical power to be provided
from the cord to the power supply 160.
[0052] In some implementations, the power supply 160
is configured to engage with a head portion of the cord
in multiple orientations and/or to enable a user to flip the
head portion around yet still be able to engage with the
power supply 160. In some implementations, the power
supply 160 and/or the head portion are configured to fa-
cilitate engagement. For example, one of the power sup-
ply 160 and the head portion can include a projection and
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the other of the power supply 160 and the head portion
can include a recess configured to receive the projection.
In some arrangements, the head portion of the cord has
a generally cylindrical shape.
[0053] In various arrangements, the power supply 160
is sealed, such as with a gasket, adhesive, welds, or oth-
erwise. This can reduce the chance of water intrusion
into the power supply 160 and/or the liquid handling sys-
tem 114. Certain implementations are configured to in-
hibit or prevent water from entering the power supply 160
and/or passing between the power supply 160 and a lid
122. In some arrangements, the user input device 152
comprises a material that is electrically conductive and
resistant to corrosion in the presence of freshwater, such
as stainless steel, copper, aluminum, or otherwise.
[0054] In some arrangements, the liquid handling sys-
tem 114 is configured to avoid accumulating water in
and/or near the power supply 160. This can reduce the
chance of corrosion of the power supply 160 and/or other
portions of the liquid handling system 114. As previously
mentioned, the power supply 160 can be accessed via
a top of the liquid handling system 114 and/or the side
of the liquid handling system 114. In some arrangements,
the user input device 152 is positioned in a bulge of the
side of the housing 112, such as a hemispherical or frus-
toconical bulge. In various implementations, the user in-
put device 152 is not positioned in a recess. In some
arrangements, such as is shown in Figure 6, the lid 122
can be generally planar and/or flat. Further details re-
garding the power supply 160 and other features can be
found in U.S. Patent Application Publication No.
2016/0256016, filed March 3, 2016, the entirety of which
is hereby incorporated by reference herein.
[0055] As illustrated in Figure 7, the dispenser 100 can
include a sensor 132. The sensor 132 can be activated
continuously or periodically. In some arrangements, the
sensor 132 is configured to detect the presence of an
object between the light emitting portion and the light
receiving portion thereof. As discussed above, when an
object blocks the light beam, the dispenser 100 can de-
termine that a dispensing cycle should begin, such as
actuating the user input device 152 to drive the pump
118 to thereby dispense liquid L from a nozzle 128. In
some arrangements, the sensor 132 transmits a signal
and detects reflections of the signal, such as reflected
infrared signals of a person’s hand.
[0056] As shown in Figure 8, certain arrangements in-
clude a casing 112A, such as a rigid plastic or metal shell.
In some arrangements, the casing 112A is positioned
entirely within the housing 112. In some arrangements,
the casing 112A is positioned at least partially within the
housing 112. In some arrangements, the casing 112A
includes an upper portion and lower portion. The upper
and lower portions can be joined together, such as with
fasteners, adhesive, and/or welding (e.g., ultrasonic
welding). The casing 112A can be configured to protect
and/or retain some or all of the components of the liquid
handling system 114, such as the motor 134 and/or the

pump 118. In some arrangements, the casing 112A in-
cludes one or more seals (e.g., rubber gaskets) that are
configured to engage with the housing 112 and/or to in-
hibit water from passing between the casing 112A and
the housing 112.
[0057] In some implementations, the fluid handling unit
104 includes a lid 122. The lid 122 can engage with the
casing 112A and/or the housing 112 to seal and/or protect
components of the liquid handling system 114, such as
the motor 134 and/or the pump 118, among other com-
ponents described herein. For example, the engagement
between the lid 122 and the casing 112A can inhibit water
and dirt from entering the liquid handling system 114. In
some arrangements, the lid 122 engages a seal (e.g., a
rubber gasket) to provide a generally liquid tight seal. In
certain arrangements, the lid 122 is configured to shed
water. For example, the lid 122 can be pitched, such as
being higher at the radial middle than at the radial edge.
In some arrangements, the lid 122 is substantially flat.
[0058] The reservoir 116 can be disposed within the
housing 112. The pump 118 can be disposed above at
least a portion of the reservoir 116, as described in more
detail below. As discussed above, the pump 118 can be
connected to the reservoir 116 by a tube 124. For exam-
ple, liquid can travel from the reservoir 116 through the
tube 124 and passes through the pump 118. Any type or
diameter of tube 124 can be used. In some arrange-
ments, the tube 124 can include plastic, metal, and/or
rubber, among other materials.
[0059] The tube 124 can be at least partially positioned
within the reservoir 116. For example, a bottom end of
the tube 124 can be positioned at a lower end of the
reservoir 116. In some arrangements, the bottom end of
the tube 124 is positioned at a lower 1/2, 1/3, 1/4, and/or
1/8 of the reservoir 116 such that the bottom end of the
tube 124 is spaced upwardly from the bottom of the res-
ervoir 116. In some arrangements, the tube 124 is raised
from the bottom of the reservoir 116, but is positioned
closer to the bottom of the reservoir 116 than the top of
the reservoir 116.
[0060] The dispenser 100 can have a passageway 129
for liquid to travel from the reservoir 116 to the nozzle
128. The passageway 129 can include the tube 124,
which can be a portion of the passageway 129 that is
upstream of the pump 118. The passageway 129 can
include a conduit 126, which can be a portion of the pas-
sageway 129 that is downstream of the pump 118.
[0061] As described in more detail below, the pump
118 can displace fluid. For example, the pump 118 can
be configured to draw liquid from the reservoir 116 into
the tube 124 and/or to push the liquid through the conduit
126 to be discharged out of the nozzle 128. In some ar-
rangements, the conduit 126 is connected to the tube
124 at one end and to the nozzle 128 at the other end.
In some arrangements, the conduit 126 refers to a portion
of the tube 124 that extends between the pump 118 and
the nozzle 128. In some arrangements, the conduit 126
is integrally formed with the tube 124. In some arrange-
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ments, the conduit 126 is separately formed from the
tube 124 such that the conduit 126 is connected to the
tube 124 at one end of the pump 118. In some arrange-
ments, the conduit 126 and the tube 124 are sealingly
engaged to inhibit or prevent outside air and/or fluid from
entering the tube 124 and/or the conduit 126 or contam-
inating the fluid traveling through the tube 124 and/or the
conduit 126.
[0062] In certain variants, the pump 118 can encour-
age fluid to flow through the passageway 129, so that
the fluid can be discharged from the nozzle 128. As de-
scribed in more detail below, the pump 118 can enable
the dispenser 100 to dispense fluid more efficiently
and/or can reduce the chance of leakage (compared to
certain other types of liquid pumps, such as certain liquid
pumps with gear pumps). In some arrangements, the
tube 124 extends from the reservoir 116 to the nozzle
128 and passes through the pump 118. The portion of
the tube 124 in the pump 118 can be resilient and/or
flexible.
[0063] Some configurations can maintain a separation
between the interior of the tube 124 and the interior of
the pump 118. For example, the liquid passing through
the tube 124 can be segregated from and/or kept apart
from the interior of the pump 118. In some arrangements,
the liquid L does not contact an interior of the pump 118
as the liquid L passes through the pump 118. In several
arrangements, liquid L does not directly contact the pump
118. This can aid in reducing problems, such as problems
associated with prolonged disuse of the pump 118. In
some other liquid pumps, with prolonged disuse, liquid
can dry inside the pump, which can hinder and/or prevent
operation of the pump 118. The pump 118 can reduce
or avoid such problems by maintaining a separation be-
tween the liquid L and the pump 118. For example, the
liquid L can be maintained within the passageway 129.
In some arrangements, the maintaining a separation be-
tween the liquid L and the pump 118 can facilitate the
use of liquid with particulates (e.g., beads, granules, or
otherwise), which could be problematic if not maintained
separately. For example, in the context of a gear pump,
the particulates could become lodged in and/or bind the
gears and/or could increase the time required to prime
the pump. The pump 118 can reduce or avoid such con-
cerns.
[0064] In some arrangements, the nozzle 128 can be
disposed in a manner such that the nozzle 128 extends
outwardly from the periphery of the housing 112 of the
dispenser 100. For example, as shown in Figure 8, the
housing 112 can include a cantilevered portion that in-
cludes the nozzle 128. If a user misses liquid dispensed
from the nozzle 128, and the liquid L falls, it will not strike
on any portion of the housing 112. This helps prevent the
dispenser 100 from becoming soiled from dripping liquid
L.
[0065] In some arrangements, the nozzle 128 can be
mounted on the exterior of the housing 112 of the dis-
penser 100. For example, the nozzle 128 can be spaced

outwardly from an upper portion of the housing 112 of
the dispenser 100. In some arrangements, the nozzle
128 is at least partially surrounded by a spout housing
113. The spout housing 113 can at least partially sur-
round the conduit 126. In some arrangements, the spout
housing 113 extends from an outer periphery of the hous-
ing 112. In some arrangements, the spout housing 113
extends from an upper portion of the housing 112. In
some arrangements, the spout housing 113 is integrally
formed with the housing 112. In some arrangements, the
spout housing 113 can be otherwise connected to the
housing 112. For example, the spout housing 113 can
be fastened to the housing 112 using any number of me-
chanical fasteners. In some arrangements, the spout
housing 113 is configured to slidably engage a portion
of the housing 112 such that the spout housing 113 slides
into a recess and/or a slot in the housing 112. In some
arrangements, a seal is formed between the spout hous-
ing 113 and the housing 112 to inhibit or prevent con-
taminants from entering the interior of the dispenser 100.
In some arrangements, the nozzle 128 can be mounted
partially within or completely within the housing 112 of
the dispenser 100.
[0066] The nozzle 128 can be positioned substantially
vertically (e.g., a longitudinal axis of the nozzle forms a
substantially right angle with a plane on which the dis-
penser rests). Such a configuration can, for example, fa-
cilitate (e.g., by force of gravity) outflow of the liquid L
from the nozzle 128. In some implementations, the noz-
zle 128 can be positioned at another angle. For example,
the nozzle 128 can be positioned so as to dispense liquid
horizontally (e.g., substantially parallel to a plane on
which the dispenser 100 rests).
[0067] In some implementations, the nozzle 128 in-
cludes a one-way valve 150, which can be in the form of
a flap-type valve. Such a configuration can, for example,
reduce the likelihood that air or contaminants may enter
the valve 150, which could lead to improper liquid flow
from the nozzle 128 and/or drying of liquid disposed in
the nozzle 128. Of course, other types and/or configura-
tions of one-way valve are contemplated, such as flap
valves, ball valves, diaphragm valve, lift valves, other
kinds of check valves, and the like.
[0068] In some arrangements, the nozzle 128 can in-
clude an inlet collar with an interior passage having inlet
end and an outlet end. The valve 150 can be formed with
at least a deflectable member, such as a flap. In some
arrangements, the deflectable member can be config-
ured to move toward an open position when a pressure
condition is satisfied. The pressure differential (com-
pared to the ambient pressure acting on an exterior sur-
face of the nozzle 128) at which the deflectable member
begins to move toward the open position, and thus the
nozzle 128 begins to open, can be referred to as the
"cracking pressure." In some arrangements, the cracking
pressure can be at least about 0.2 psi and/or equal to or
less than about 0.3 psi. In some arrangements, the crack-
ing pressure is less than or equal to about 0.4 psi.

15 16 



EP 4 039 143 A1

10

5

10

15

20

25

30

35

40

45

50

55

[0069] In the illustrated arrangement, the valve 150 in-
cludes two slanted deflectable members that form an
acute angle with each other. Such a configuration is
sometimes referred to as a "duckbill valve". However, a
duckbill valve is merely one type of deflectable member
valves that can be used as the nozzle 128. Further details
regarding the valve 150 and other features can be found
in U.S. Patent No. 9,265,383, issued February 23, 2016,
the entirety of which is hereby incorporated by reference
herein.
[0070] The liquid handling system 114 can include a
pump 118. The pump 118 can comprise a high pressure
and/or a positive displacement pump for driving a fluid
(e.g., liquid or air) through the passageway 129. In some
arrangements, the pump 118 comprises a peristaltic
pump, but any other types of pumps 118 are contemplat-
ed as well, such as a screw pump, piston pump, dia-
phragm pump, or otherwise.
[0071] In some arrangements, a portion of the pas-
sageway 129, such as a portion of the tube 124, passes
through the pump 118. In certain implementations, such
as is shown in Figure 9, the tube 124 can form a generally
U-shape as the tube 124 passes through the pump 118.
In some arrangements, the tube 124 has a cross-sec-
tional shape that is generally: squared, rectangular, tri-
angular, circular, or other shapes. The tube can resilient
and/or flexible, such as being able to be radially com-
pressed and expanded without substantial plastic defor-
mation.
[0072] In some arrangements of peristaltic pumps, as
shown in Figures 9-12, the pump 118 can include a pump-
ing feature, such as a roller 119. The pump 118 can in-
clude a plurality of rollers 119. The rollers 119 can be
secured by a roller cover 121. The roller cover 121 can
be connected to a top surface of the rollers 119. In some
arrangements, the roller cover 121 is connected to an
axle 123 that extends through a center of each of the
rollers 119. In some arrangements, the pump 118 can
include three rollers 119A, 119B, and 119C. In some ar-
rangements, the pump 118 can include one, two, three,
four, five, six, seven and/or eight or more rollers 119. In
some arrangements, instead of and/or in combination
with the rollers 119, the pump 118 can include a plurality
of shoes, wipers, lobes, or other types of features to com-
press the tube 124.
[0073] In some arrangements, the rollers 119 are com-
prised in a rotor, such as a rotor mechanism 127. The
rotor mechanism 127 can turn (e.g., rotate) relative to
the tube 124. In various arrangements, the rotor mech-
anism 127 is driven by an actuator 134, such as an elec-
tric motor. In some arrangements, an outer circumfer-
ence of the rotor mechanism 127 can contact and/or com-
press at least a portion of the tube 124. For example, the
rollers 119 can engage (e.g., abut) and compress the
tube 124.
[0074] The rotor mechanism 127 can be configured
such that the rollers 119A, 119B, 119C sequentially con-
tacts and/or compresses at least a portion of the tube

124. For example, the roller 119A can rotate into contact
with the tube 124, then the roller 119B can rotate into
contact with the tube 124, and then the roller 119C can
rotate into contact with the tube 124. In some arrange-
ments, not all of the rollers are in contact with the tube
124 concurrently. For example, in some arrangements,
when the roller 119A begins disengaging the tube 124,
the roller 119C begins engaging the tube 124. In certain
implementations, at any period of time, at least two of
the rollers 119 are engaged with the tube 124.
[0075] In some arrangements, as the rotor mechanism
127 turns, each of the rollers 119 rotate as well. The
turning of the rollers 119 can enable the rollers 119 to
roll along and/or turn relative to the tube 124. This can
enable the rollers 119 to compress a portion of the tube
124. As the rotor mechanism 127 rotates the rollers 119,
and the rollers 119 roll along the tube 124, the com-
pressed portion moves along the length of the tube 124
in the pump 118. The portion of the tube 124 under com-
pression (e.g., by the rollers 119), can occlude or be
pinched closed. In some arrangements, the portion of
the tube 124 under compression caused by contact with
each of the rollers 119 is at least partially pinched closed.
This can force the fluid to be pumped to move through
the tube 124. As the tube 124 opens to a neutral position
(e.g., uncompressed position), after the rotor mechanism
127 passes, fluid flow is induced into the pump 118. In
some arrangements, the rollers 119 compress the tube
124 such that at the portion of the tube 124 that is com-
pressed, the diameter of the tube 124 is reduced by ap-
proximately 10%, 20%, 30%, 40%, 50%, and/or 60% or
more.
[0076] As shown in the illustrated arrangement, the
pump 118 can include at least three rollers 119A, 119B,
119C. In some arrangements, all three rollers 119A,
119B, 199C can rotate together about a rotor axis of ro-
tation 125A. In some arrangements, the rollers 119A,
119B, 119C can rotate independently about roller axes
of rotation 125B and/or an axle that extend through a
center of the rollers 119. In some arrangements, the roll-
ers 119A, 119B, 119C rotate independently about a cor-
responding roller axis of rotation and/or about the rotor
axis of rotation simultaneously. The rollers 119 can oc-
clude the tube 124, thereby trapping fluid circumferen-
tially between adjacent rollers 119A, 119B, 119C. As the
rollers 119 roll along the tube 124, the trapped fluid can
be transported, toward the pump outlet (e.g., towards the
conduit 126 and/or the nozzle 128).
[0077] The rollers 119 can provide enhanced control
of the amount of liquid that is dispensed. In some other
types of liquid dispensers (such as certain dispensers
with gear pumps), accurate control of the volume of liquid
actually dispensed can be difficult, since the pump has
a relatively low pressure differential and/or because the
pump does not provide discrete pumping amounts. In
contrast, the pump 118 can provide a much greater pres-
sure differential and/or can provide discrete pumping
amounts. For example, the amount of volume in the tube
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between adjacent occlusions can be a discrete and
known amount, which can enable more accurate control
of the dispensation volume. In some arrangements, the
pump 118 can provide a pumping pressure of at least
about: 0.50 bar, 0.75 bar, 1.0 bar, 1.25 bar, 1.5 bar, 2.0
bar, 2.5, bar, 3.0 bar, or other pressures. In several ar-
rangements, the pump 118 can be positioned near a top
of the dispenser 100 and/or near the nozzle 128, which
can enhance control of the amount of liquid that is dis-
pensed. Accurate control of the dispensation volume can
be particularly important in some applications, such as
in certain arrangements that are configured to vary the
volume of the dispensation amount based on a param-
eter (e.g., a distance to a detected object), as is discussed
in more detail below.
[0078] In some arrangements, the pump 118 can be
operated in increments depending on the amount of liquid
to be dispensed. In some configurations, the rollers 119
can rotate through partial revolutions to deliver the re-
quired amount of liquid. This can facilitate accurate con-
trol of the amount of liquid dispensed. For example, the
amount of rotation by the rollers 119, individually, and/or
the rotor mechanism 127 can correspond to an amount
of liquid to be dispensed. For example, the rotor mech-
anism 127 can rotate about a rotor axis and the rollers
119 can rotate independently about a rotor axis extending
through a center of each of the rollers 119. The number
of revolutions the rotor mechanism 127 turns about the
rotor axis and/or the number of revolutions each roller
119 turns about each roller axis can correspond to a par-
ticular volume of liquid to be dispensed by the dispenser
100. In some arrangements, the amount and/or speed
of rotation of the rotor mechanism 127 and/or each of the
rollers 119 can correspond to a particular volume of liquid
to be dispensed.
[0079] As illustrated in Figures 9A and 9B, another ex-
ample of a pump 118A that can be used with the liquid
dispenser 100 can include a feedback rotation-tracking
system 250. Figure 9A shows the pump 118A with a cover
plate 252, and Figure 9B shows the pump 118A with the
cover plate 252 removed to enable viewing some internal
parts, including the rollers 119 and a portion of the tube
124 that is in contact with and partially coiled around the
rollers 119. By accurately tracking the location of one or
more of the rollers 119 with one or more location sensors
250, the ECU 46 of the dispenser 100 can precisely or
accurately control the movement of the rotor mechanism
127, thereby precisely and/or accurately determining
and/or controlling the amount of liquid that is dispensed
from the dispenser 100.
[0080] In some arrangements, the rotation-tracking
system 250 of the pump 118A can include a sensor for
sensing, measuring, determining, and/or tracking the
number of rotations and/or the amount of rotation of the
rotor mechanism 127. In the example illustrated, the sen-
sor comprises a magnetic sensor 264 or magnetometer
connected to a power and communication means in the
form of a plurality of wires 254 (in the example shown)

or by way of a wireless transceiver. The wires 254 provide
power and communication between (e.g., to and/or from)
the sensor 264, the ECU 46, and/or the power supply 60.
As shown, the magnetic sensor 264 can be mounted or
coupled to a backing 266 that is attached to the cover
plate 252. In some arrangements, the backing 266 can
be or can comprise a printed circuit board (PCB). One or
more apertures can be provided in the cover plate 252
to diminish or eliminate attenuation of a magnetic field to
be sensed by the magnetic sensor 264.
[0081] An example of a suitable magnetic sensor is an
omnipolar tunnel magneto-resistance (TMR) digital latch
that is integrated into a corresponding CMOS unit. The
sensor 264 can be configured to operate on a very small
amount of electrical current, such as less than or equal
to about 200 nA and/or less than or equal to about 150
nA, helping to preserve battery life between charges or
replacements in arrangements that include a battery sys-
tem in the dispenser. The sensor 264 can be configured
to be capable of detecting even a very small magnetic
field and/or very small variations in a small magnetic field,
such as less than or equal to about 3.0 mT and/or less
than or equal to about 2.0 mT. A TMR unit with capabilities
of this type is commercially available from Crocus Tech-
nology.
[0082] One or more of the plurality of rollers 119 can
include a location or retainer 258 configured to comprise
or retain a marker that is configured to mark, indicate,
designate, and/or measure the presence, passage, prox-
imity, and/or movement of the roller 119 on which the
marker is located or retained. The retainer 258 can com-
prise a coupling such as a recess 260. In the illustrated
example, the marker is a permanent magnetic marker
262 made of ferromagnetic material configured to pro-
duce a magnetic field. As shown, the magnetic marker
262 can be securely received in the recess 260, such as
by a friction fit and/or by adhesive. The magnetic sensor
264 is configured to be calibrated to sense variations in
the proximity of the magnetic marker 262 by measuring
the intensity of the magnetic field of the magnetic marker
260, which increases as the magnetic marker 262 rotates
into close proximity with the magnetic sensor 264 and
which decreases as the magnetic market 262 rotates
away from the magnetic sensor 264, in a cyclical manner.
The magnetic sensor 264 can produce an electrical sig-
nal that is communicated to the ECU 46 that can indicate
the proximity of the magnetic marker 262 as a function
of time.
[0083] The rotation-tracking system 250 provides
feedback in the form of an electronic signal to the ECU
46, which permits the ECU 46 to be configured to count,
track, estimate, and/or determine the amount of rotation
and/or the number of rotations of the rotor mechanism,
thereby precisely measuring, determining, and/or ap-
proximating over time the volume of liquid that is pumped
through the portion of the tube 124 that is partially coiled
around or positioned near or in communication with the
rollers 119. The ECU 46 controls the motor 134 by se-

19 20 



EP 4 039 143 A1

12

5

10

15

20

25

30

35

40

45

50

55

lectively supplying electrical power to the motor 134
through the wires 256, and the motor 134 is operatively
connected with the rotor mechanism 127 of the pump
118. The ECU 46 can be configured to control the number
of rotations of the rollers 119 by selectively turning on
and off the power to the motor 134; however, the control
of the ECU 46 over the rotation of the rollers 119, and
therefore the pumping volume, can be made more accu-
rate and/or more precise by using the feedback signal
provided to the ECU 46 via the rotation-tracking system
250.
[0084] In some arrangements, the dispenser 100 is
configured to reduce the time needed for a user to receive
a dispensation of liquid and/or the distance that liquid
must travel to be dispensed from the nozzle 128. In some
variants, when the pump 118 is in a resting state (e.g.,
when no liquid is being requested to be dispensed), at
least the portion of the tube 124 in contact with one of
the rollers 119 remains in a compressed state. This can
create a vacuum-like and/or suction effect. For example,
liquid within the tube 124 can be inhibited or prevented
from being pulled by gravity back into the reservoir 116
because of the vacuum. Thus, in some arrangements,
when the tube 124 is in the resting state, the tube 124
remains primed with liquid. This can reduce the time
needed for a user to receive a dispensation of liquid
and/or the distance that liquid must travel to be dispensed
from the nozzle 128
[0085] In some arrangements, when liquid is request-
ed by a user, the rotor mechanism 127 and/or each roller
119 can begin to rotate. For example, the motor 134 can
rotate the rotor mechanism 127, which in turn rotates the
rollers 119. In some implementations, the rotor 127
and/or the rollers 119 are rotated by an amount that cor-
responds to the volume of liquid to be dispensed. In some
arrangements, the rotor mechanism and/or the rollers
119 turn by a predetermined degree of rotation based on
a corresponding amount of liquid required to be dis-
pensed. For example, the rotor mechanism 127 and/or
the rollers 119 turn by a predetermined degree of rotation
based on a reading by the sensor 132. In some arrange-
ments, the dispenser 100 only dispenses a certain
amount of liquid upon activation of the dispenser 100. In
some configurations, the rotor mechanism 127 and/or
the rollers 119 turn by a predetermined degree of rotation
each time the dispenser 100 is activated.
[0086] In some arrangements, as the rotor mechanism
127 rotates the rollers 118 through each cycle, the lead-
ing roller 119 eventually rotates around and past the end
portion of the tube 124 that is coiled or positioned about
the rotor mechanism 127, temporarily separating partially
or entirely from the tube 124, as shown in Figures 12 and
12A. As this happens, the pressure in the tube 124 down-
stream from the pump 18 can suddenly and momentarily
drop or even reverse, causing the flow of liquid out of the
discharge assembly 20 to suddenly and momentarily
stop, slow considerably, or reverse, even potentially
drawing a small amount of fluid backward. The leading

roller 119 then quickly becomes the trailing roller 119 as
it reengages with the opposite or beginning end of the
portion of the tube 124 that is coiled or positioned about
the rotor mechanism 127, and the next roller 119 behind
this one becomes the new leading roller 119. As the new
leading roller 119 continues to rotate, engaging further
with the tube 124, the forward pressure within the tube
124 rapidly increases once again, forcing fluid out of the
discharge assembly 20 until the new leading roller 119
also rotates past the end portion of the tube 124 that is
coiled or positioned about the rotor mechanism. At this
point, the new leading roller 119 once again temporarily
separates partially or entirely from the tube 124, once
again suddenly and momentarily producing a stopping,
slowing, or even reversal of the fluid flow through the
tube 124. This cycle occurs repeatedly as each roller 119
moves around the engaged portion of the tube 124. Thus,
in some arrangements, a rapidly advancing peristaltic
pump can produce a somewhat uneven, discontinuous,
and/or cyclically interrupted or periodically reversed flow
of fluid.
[0087] As shown in Figure 12A, one or more dampers
43 positioned within the pumping system, such as in the
locations shown, can help to diminish, mitigate, lessen,
and/or improve one or more of these consequences of
peristaltic pumping or any other pumping arrangement
that produces similar challenges. An example of a damp-
er 43 is illustrated in Figure 12B. The damper 43 can
include a damper housing 45, which can comprise a first
housing part 47 and a second housing part 49. The hous-
ing 45 can include a flow tube 61 with an inner flow chan-
nel 63. The flow tube 61 can include an inlet end 65 and
an outlet end 67 configured to be attached in fluid com-
munication with the tube 124 in one or more regions that
are upstream and/or downstream from the pump 18, 118.
The housing 45 can also include a damping chamber 53
and a side tube 57 with an inner flow channel 59, the side
tube 57 providing fluid communication between the
damping chamber 53 and the flow tube 61. A movable
damping core, such as a thin, wide, flat damping mem-
brane 51, as shown, can be positioned within or coupled
to the housing 45 as shown in Figure 12B.
[0088] In some arrangements, as illustrated, the damp-
ing membrane 51 is securely and fixedly held on one or
more sides or entirely or substantially around its complete
perimeter or circumference by tightly coupling the first
and second housing parts 47, 49 around the edge or
edges of the damping membrane 51. One or more mating
portions, such as corresponding protrusions and/or re-
cesses 69, 71 can help the first and second housing parts
47, 49 to couple together. The damping membrane 51
can be positioned or recessed below or within, or spaced
from, an outer surface 77 of the housing 45 by a gap 73,
such as may be formed by a curb, rim, or spacer with a
perimeter wall 75.
[0089] In use, when the damper 43 is attached to the
liquid dispenser, the pump 18, 118 drives liquid through
the tube 124, which moves rapidly through the inner flow
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channel 63 of the damper 43, from the inlet end 65 to the
outlet end 67. As the rotating rollers 119, or any other
pumping structure or action, produce interruptions in fluid
flow (e.g., temporary decreases in pressure, temporary
fluid stoppage, and/or temporary fluid flow reversal), the
damper 43 can continuously, instantaneously, and/or au-
tomatically move to mitigate or diminish one or more of
these effects. In response to changes in liquid pressure
within the tube 124, a portion of the liquid passing through
the inner flow channel 63 of the flow tube 61 may rise up
into or recede from the inner flow channel 59 of the side
tube 57, causing a fluid (e.g., air or liquid) entrapped with-
in the damping chamber 53 and/or the inner flow channel
59 of the side tube 57 to compress, expand, or otherwise
move in response to changes in the pressure of the fluid
within the inner flow channel 63. Alternatively or in addi-
tion, the damping core or membrane 51 can stretch,
bend, flex, or otherwise move to expand or contract the
volume of the damping chamber 53 as needed. The gap
73 provides a region within which the damping core or
membrane 51 can move without interfering with or con-
tacting other components of the liquid dispenser. The
damper 43 can help to substantially or generally equalize
fluid pressure within the fluid pathway and/or to provide
a substantially or generally even, continuous, smooth,
and/or uninterrupted flow of fluid during pumping.
[0090] The ECU of the dispenser 100 can control the
rotation of the rotor mechanism 127 and/or the rollers
119. In some variants, the ECU may include program-
ming that each full rotation of the rotor mechanism 127
dispenses N units of liquid, the ECU can determine or
receive a desired volume of liquid to be dispensed, and
the ECU can control the rotation of the rotor mechanism
127 to dispense a determined or desired amount of liquid.
For example, in some arrangements, the ECU includes
programming that a full rotation of the rotor mechanism
127 dispenses about 3 cc of liquid, the ECU can deter-
mine or receive the desired volume of liquid to be dis-
pensed is 2 cc, and the ECU can control the rotation of
the rotor mechanism 127 to rotate 2/3 of a full rotation.
[0091] Some arrangements of the dispenser 100 are
configured to facilitate quick priming. In certain situations,
air may migrate or be pulled into the passage 129, such
as when the dispenser 100 has not had liquid added to
the reservoir 116 for the first time. It is typically desirable
to evacuate the air from the passageway 129, such as
by driving the air out the nozzle 128. Some arrangements
of the dispenser 100 are configured to facilitate this proc-
ess. This can enhance the accuracy, efficiency, and/or
speed of dispensing liquid from the dispenser 100.
[0092] In some arrangements, the dispenser 100 re-
duces priming time by automatically filling a portion of
the tube 124 with liquid. For example, as shown in Figure
8, a portion of the tube 124 extends into the reservoir
116. When liquid is added into the reservoir 116, some
of the liquid automatically flows into the tube 124. This
can result a reduction in the distance that the liquid needs
to travel to reach the pump 118, and/or in the volume of

the tube 124 that contains air rather than liquid. A delay
can occur between the time liquid is requested by the
user and the time that liquid is dispensed by the dispenser
100. Some arrangements can advantageously reduce
such the delay since the tube 124 may already be primed
with liquid. Thus, when liquid is requested by a user, the
rotor mechanism 127 and/or the rollers 119 can begin to
rotate, causing liquid to be dispensed with minimal delay.
For example, the time from the pump 118 beginning to
operate to liquid being dispensed from the nozzle 128
can be less than or equal to about: 50 ms, 100 ms, 0.25s,
0.5s, 1s, or other times. In some variants, the pump 118
comprises a self-priming pump, which is a pump that is
configured to use an air-liquid mixture to reach a fully-
primed pumping condition. In some arrangements, the
pump is configured to reach a primed state in a number
of cycles, such as about: 1, 2, 3, 4, 5, or more. In certain
implementations, a cycle comprises the rotor mechanism
127 rotating 360° about: 1 time, 2 times, 3 times, 4 times,
or more. In some arrangements, a cycle comprises a
period that is less than or equal to about: 0.5 s, 0.75s,
1.0 s, 1.25 s, 1.5 s, 2 s, or other times. To reach a primed
state, some variants take less than or equal to about: 1
s, 1.5 s, 2 s, 2.5 s, 3 s, or other times. Some variants
prime in about 2 cycles with each cycle lasting about 1
second. In some implementations, a cycle is triggered
by an input, such as the sensor 132 detecting an object
and/or the user input device 152 being actuated.
[0093] Another situation in which air may enter the tube
124 is when an insufficient amount of liquid is positioned
within the reservoir 116 (e.g., the top of the liquid is about
equal to or below the opening into the tube 124). When
this occurs and the pump 118 is operated, air can be
pulled into the tube 124. When additional liquid is then
added into the reservoir 116, the air in the tube 124 may
be trapped and need to be evacuated by a priming op-
eration. In some arrangements, the pump 118 can cause
a suction-like effect that causes the newly-added liquid
to be drawn into and/or suctioned into at least a portion
of the tube 124. For example, in some arrangements,
newly-added liquid can enter at least a portion of the tube
124 automatically as new liquid is added to the reservoir
116. In some configurations, the liquid may enter into the
tube 124 and travel along at least a portion of the tube
124 without rotation of the rotor mechanism and/or the
rollers 119. For example, the liquid can travel along the
tube 124 and enter the pump 118. In some examples,
the liquid travels along the tube 124 to a point just before
the inlet of the pump 118. In some examples, the liquid
travels along the tube 124 to a portion adjacent the inlet
of the tube 124.
[0094] In some arrangements, the dispenser 100 is
configured such that the pump 118 is able to be primed
from a fully empty state to primed state in less than 5
seconds. The term "fully empty state" can indicate that
the tube 124 contains no or substantially no liquid. The
term "primed state" can indicate that the tube 124 con-
tains no or substantially no air. In some arrangements,
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the dispenser 100 is configured such that the pump 118
is able to be primed from a fully empty state to fully primed
state in less than or equal to about: 1s, 2s, 5s, 10s, 15s,
20s, or other times.
[0095] The pump 118 can be positioned along at least
a portion of the passageway 129. In some arrangements,
a length and/or volume of the passageway 129 that is
downstream of the pump 118 can be less than a length
and/or volume of the passageway that is upstream of the
pump 118. In some arrangements, when the reservoir
116 is substantially full of liquid (e.g., at least about 90%
filled), the volume in the passageway downstream of the
pump 118 is less than the volume in the passageway
upstream of the pump 118. As shown in Figure 13, for
example, the passageway 129 extends from an entry
opening of the tube 124 to the nozzle 128. When liquid
is poured into the reservoir 116, at least some of the liquid
automatically enters and/or is pulled into the tube 124
from the reservoir 116. This can reduce the length that
liquid needs to travel through the passageway 129 when
a request is received by the dispenser 100 to dispense
liquid. In some implementations, as shown in Figure 13,
the passageway 129 extends from the opening of the
tube 124 to the pump 118 for a length L1. Some arrange-
ments have a fill line (e.g., the point at which the reservoir
116 is at least about 90% full of liquid). The passageway
129 can extend from the fill line to the pump 118 for a
length L3. As illustrated, L3 is less than L1. This occurs
because the liquid is automatically pulled into the tube
124 upon filling the reservoir 116. As discussed else-
where in this disclosure, the compression force applied
by the pump 118 on a portion of the tube 124 that passes
through the pump 118 can help to maintain the liquid
level in the tube 124. In various arrangements, the liquid
does not travel the entire length L1 when liquid is request-
ed to be dispensed from the dispenser 100. Instead, the
liquid can travel beginning at a point spaced away from
the opening of the tube 124, within the fluid passageway.
[0096] In some arrangements, the fluid passageway
extends through one end of the pump to another end of
the pump. After passing through the pump, the fluid pas-
sageway can extend from an end of the pump to the
nozzle 128 (e.g., the location where liquid will be dis-
pensed from and/or exit the fluid passageway) for a
length L2. In some arrangements, as discussed in more
detail below, the pump 118 can be positioned closer to
the nozzle 128 than to the bottom of the dispenser 100.
This can allow the portion of the fluid passageway ex-
tending between the pump 118 and the nozzle 128 to be
shorter than the distance between the opening of the
tube 124 and the pump 118. For example, as shown in
Figure 13, the length L2 can be shorter than the length
L1. In some arrangements, this enables the liquid to travel
a shorter distance when liquid is requested to be dis-
pensed. In some arrangements, L2 can be shorter than
L3. In some arrangements, L3 represents a length from
the fill line to the pump 118. In some arrangements, L3
represents a length from the level of the liquid within the

tube 124 when the dispenser is in a resting state. Since
the pump 118 enables the liquid to be positioned at least
partially within the fluid passageway when the dispenser
100 is in the resting state, the liquid can travel a shorter
length through the fluid passageway to reach the nozzle.
This can decrease the amount of time between when the
dispenser 100 receives a request to dispense liquid and
when the dispenser 100 dispenses liquid from the nozzle
128. In some arrangements, L2 can be shorter than L1.
In some arrangements, L2 can be shorter than L3. In
some arrangements in which the liquid level is near or at
the fill line, L2 can be shorter than L3. In some arrange-
ments in which the liquid level is near or at the fill line,
L2 can be longer than L3, but shorter than L1.
[0097] As shown in Figure 8, the pump 118 is posi-
tioned close to the nozzle 128. This can reduce the dis-
tance that liquid needs to travel from the pump 118 to
the nozzle 128 compared, for example, to having the
pump 118 positioned far from the nozzle 128, such as
having the nozzle 128 positioned near a top of the dis-
penser and the pump 118 positioned near a bottom of
the dispenser. In some implementations, the lateral dis-
tance from the pump 118 to the nozzle 128 is less than
or equal to the vertical distance from the pump 118 to
the bottom of the dispenser 100. In certain variants, the
lateral distance from the pump 118 to the nozzle 128 is
less than or equal to the diameter of the dispenser 100.
In some arrangements, the pump 118 is positioned above
the reservoir 116. In certain implementations, the pump
118 can be positioned approximately in the same plane
(e.g., a plane parallel to the surface on which the dis-
penser rests) as the nozzle 128. In some arrangements,
the pump 118 is positioned at least partially below the
nozzle 128. In certain variants, the pump 118 is posi-
tioned at least partially above the nozzle 128. In some
implementations, the pump 118 is positioned in an upper
1/2 of the dispenser, an upper 1/3 of the dispenser, and/or
an upper 1/4 of the dispenser 100. In some arrange-
ments, the pump 118 is positioned near a mid-section of
the dispenser 100. In some arrangements, the pump 118
is positioned near the plane of the nozzle 128. Thus, the
pump 118 can be positioned closer to the top of the dis-
penser 100 than the bottom of the dispenser 100. In some
arrangements, the pump 118 can require less space with-
in the dispenser 100. Such configurations can allow the
dispenser 100 to be smaller.
[0098] In some arrangements, the location of the pump
118 can facilitate efficient operation of the dispenser 100.
For example, in certain arrangements with the pump 118
disposed closer to the top of the dispenser than to the
bottom of the dispenser, the pump 118 can reduce the
amount of power needed to pump fluid through the tube
124 (compared to, for example, the pump being posi-
tioned closer to the bottom of the dispenser than to the
top of the dispenser). For example, less power may be
required to pump liquid from the reservoir 116 to the noz-
zle 128 since the pump 118 can be positioned closer to
the nozzle 128 than to the bottom of the reservoir 116.
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Thus, the liquid can travel a shorter overall route and/or
a shorter length of the tube 124 may need to be primed
before dispensing liquid.
[0099] The pump 118 may require less time to prime
the tube 124 in use. The pump 118 can create a suction-
like environment in which at least some liquid is pulled
into the tube 124 from the reservoir 116 in a resting state.
When the pump 118 is in a resting state, liquid can remain
within the tube 124 since the rollers maintain engage-
ment with the tube 124 and compress at least a portion
of the tube 124. Thus, the pump 118 may more efficiently
prime the tube 124 and/or require less power to prime
the tube 124 before dispensing liquid through the nozzle
128.
[0100] Certain examples of the pump 118 described
herein can lengthen the life of the power supply 160. For
example, less power may be required by the pump 118
to dispense liquid. Thus, the power supply 160 can be
used to dispense a greater volume of liquid. In some con-
figurations, the user can request liquid to be dispensed
a greater number of times before the power supply 160
is replaced and/or recharged. In some arrangements, a
smaller power supply 160 (e.g., in power storage amount)
may be used.

Certain Terminology

[0101] Terms of orientation used herein, such as "top,"
"bottom," "horizontal," "vertical," "longitudinal," "lateral,"
and "end" are used in the context of the illustrated ar-
rangements. However, the present disclosure should not
be limited to the illustrated orientation. Indeed, other ori-
entations are possible and are within the scope of this
disclosure. Terms relating to circular shapes as used
herein, such as diameter or radius, should be understood
not to require perfect circular structures, but rather should
be applied to any suitable structure with a cross-sectional
region that can be measured from side-to-side. Terms
relating to shapes generally, such as "circular" or "cylin-
drical" or "semi-circular" or "semi-cylindrical" or any re-
lated or similar terms, are not required to conform strictly
to the mathematical definitions of circles or cylinders or
other structures, but can encompass structures that are
reasonably close approximations.
[0102] Conditional language, such as "can," "could,"
"might," or "may," unless specifically stated otherwise,
or otherwise understood within the context as used, is
generally intended to convey that certain arrangements
include or do not include, certain features, elements,
and/or steps. Thus, such conditional language is not gen-
erally intended to imply that features, elements, and/or
steps are in any way required for one or more arrange-
ments.
[0103] Conjunctive language, such as the phrase "at
least one of X, Y, and Z," unless specifically stated oth-
erwise, is otherwise understood with the context as used
in general to convey that an item, term, etc. may be either
X, Y, or Z. Thus, such conjunctive language is not gen-

erally intended to imply that certain arrangements require
the presence of at least one of X, at least one of Y, and
at least one of Z.
[0104] The terms "approximately," "about," and "sub-
stantially" as used herein represent an amount close to
the stated amount that still performs a desired function
or achieves a desired result. For example, in some ar-
rangements, as the context may permit, the terms "ap-
proximately", "about", and "substantially" may refer to an
amount that is within less than or equal to 10% of the
stated amount. The term "generally" as used herein rep-
resents a value, amount, or characteristic that predomi-
nantly includes or tends toward a particular value,
amount, or characteristic. As an example, in certain ar-
rangements, as the context may permit, the term "gen-
erally parallel" can refer to something that departs from
exactly parallel by less than or equal to 20 degrees. As
another example, in certain arrangements, as the context
may permit, the term "generally perpendicular" can refer
to something that departs from exactly perpendicular by
less than or equal to 20 degrees.
[0105] Unless otherwise explicitly stated, articles such
as "a" or "an" should generally be interpreted to include
one or more described items. Accordingly, phrases such
as "a device configured to" are intended to include one
or more recited devices. Such one or more recited de-
vices can also be collectively configured to carry out the
stated recitations. For example, "a processor configured
to carry out recitations A, B, and C" can include a first
processor configured to carry out recitation A working in
conjunction with a second processor configured to carry
out recitations B and C.
[0106] The terms "comprising," "including," "having,"
and the like are synonymous and are used inclusively,
in an open-ended fashion, and do not exclude additional
elements, features, acts, operations, and so forth. Like-
wise, the terms "some," "certain," and the like are syn-
onymous and are used in an open-ended fashion. Also,
the term "or" is used in its inclusive sense (and not in its
exclusive sense) so that when used, for example, to con-
nect a list of elements, the term "or" means one, some,
or all of the elements in the list.
[0107] Overall, the language of the claims is to be in-
terpreted broadly based on the language employed in
the claims. The language of the claims is not to be limited
to the non-exclusive arrangements and examples that
are illustrated and described in this disclosure, or that
are discussed during the prosecution of the application.

Summary

[0108] Although the liquid dispenser has been dis-
closed in the context of certain arrangements and exam-
ples, it will be understood by those skilled in the art that
the liquid dispenser extends beyond the specifically dis-
closed arrangements to other alternative arrangements
and/or uses of the arrangements and certain modifica-
tions and equivalents thereof. For example, some ar-
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rangements can be configured to use a fluid other than
liquid, e.g., hand sanitizer, shampoo, hair conditioner,
skin moisturizer or other lotions, toothpaste, or other flu-
ids. It should be understood that various features and
aspects of the disclosed arrangements can be combined
with or substituted for one another in order to form varying
modes of the liquid dispenser. Accordingly, it is intended
that the scope of the liquid dispenser herein-disclosed
should not be limited by the particular disclosed arrange-
ments described herein, but should be determined only
by a fair reading of the claims that follow.

Claims

1. A portable liquid dispenser configured for consumer
use in dispensing soap, sanitizer, or ingestible liq-
uids, comprising:

a housing;
a reservoir configured to store a liquid;
a fluid pathway included at least in part in a flex-
ible tube disposed in the housing, wherein the
flexible tube has an inlet and an outlet;
a pump disposed in the housing, wherein the
pump comprises:

a rotor including a plurality of rollers,
wherein the rotor has a rotor rotational axis,
wherein each of the plurality of rollers has
a roller rotational axis, and
wherein the plurality of rollers is configured
to rotate about the rotor rotational axis and
the roller rotational axis;

a motor disposed in the housing, wherein the
motor is configured to drive the pump configured
to cause the liquid to move through the flexible
tube;
a fluid flow damper in fluid communication with
the fluid pathway and the pump;
a sensor configured to generate an electrical sig-
nal; and
an electronic processor configured to receive
the signal from the sensor to control the motor
to dispense the liquid.

2. The liquid dispenser of claim 1, further comprising a
second damper.

3. The liquid dispenser of any one of claims 1-2, further
comprising a nozzle configured to allow the liquid to
be dispensed.

4. The liquid dispenser of any one of claims 1-3, where-
in the damper is positioned in a fluid pathway be-
tween the pump and the nozzle.

5. The liquid dispenser of any one of claims 1-4, where-
in the damper is positioned in a fluid pathway be-
tween the reservoir and the pump.

6. The liquid dispenser of any one of claims 1-5, where-
in the damper comprises a membrane.

7. The liquid dispenser of any one of claims 1-6, where-
in the damper comprises entrapped air.

8. The liquid dispenser of any one of claims 1-7, where-
in the damper helps to produce a substantially even
flow of liquid.

9. The liquid dispenser of any one of claims 1-8, where-
in the damper helps to produce an uninterrupted flow
of liquid.

10. A portable liquid dispenser configured for consumer
use in dispensing soap, sanitizer, or ingestible liq-
uids, comprising:

a housing;
a reservoir having an interior configured to store
a liquid;
a fluid pathway having an opening in fluid com-
munication with the interior of the reservoir;
a pump comprising a plurality of rollers, each of
the plurality of rollers being configured to contact
a portion of the fluid pathway in a flexible tube
such that each of the plurality of rollers com-
presses a portion of the flexible tube that is in
contact with the roller;
an electronic control unit in electrical communi-
cation with the pump;
a rotation-tracking feedback system in electrical
communication with the electronic control unit.

11. The dispenser of claim 10, wherein the rotation-
tracking feedback system comprises a magnetic
sensor that produces an electrical signal.

12. The dispenser of any one of claims 10-11, wherein
the magnetic sensor is configured to measure a mag-
netic field emitted by a magnet on at least one of the
rollers.

13. The dispenser of any one of claims 10-12, wherein
the electronic control unit is configured to use the
electrical signal from the magnetic sensor to meas-
ure the amount of rotation of the rollers.

14. The dispenser of any one of claims 10-13, wherein
the electronic control unit is configured to use the
amount of rotation of the rollers to estimate the vol-
ume of liquid dispensed.

15. The dispenser of any one of claims 10-14, wherein
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the electronic control unit is configured to use the
volume of liquid dispensed to control the operation
of the pump.
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