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Fig. 15

through which a filter assembly may traverse such that untreated water in the cavity passes through
the filter assembly into a treated water reservoir. Traversal of the filter assembly may be facilitated
by a pressure control assembly as a vacuum pump in order to generate a vacuum in a treated water
reservoir connected to the filter assembly.
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WATER TREATMENT SYSTEM WITH VACUUM FILTRATION

FIELD OF THE INVENTION

[0001] The present application relates to an apparatus for filtering water and a method
thereof, and more particularly to portable filtration applications.

BACKGROUND

[0002] As people move about during their daily activities, access to a trusted clean
water source due to where the water originates and how it is supplied by various municipalities
can present uncertainties in whether the water is clean for a user. In many cases, anytime a user
travels away from a trusted clean water source, these issues can arise.
[0003] Today, as people move through their daily activities, they often carry water
from a known clean water source (e.g., from home or a trusted source) for personal
consumption, or they stop and purchase bottled water from a trusted provider. When people
are traveling in parts of the world where the municipal water supply is known or considered to
have contaminants or high levels of bacteria, viruses, or protozoan cysts, or a combination
thereof, they are often forced to rely on bottled water or packaged soft drinks for hydration.
[0004] In many instances, there is no access to a trusted source of clean water or bottled
water. As a result, a person may ultimately drink municipality water, potentially risking
exposure to gastrointestinal and stomach illnesses like nausea, vomiting, cramps, and diarrhea.
This issues can become increasingly prevalent in locations around the world where the
municipal water is known to cause stomach upset and access to bottle water is limited.
SUMMARY
[0005] The present disclosure relates to a portable water treatment system that purifies
and disinfects water for personal hydration. A water treatment system may be provided with
an untreated water reservoir having a cavity through which a filter assembly may traverse such

that untreated water in the cavity passes through the filter assembly into a treated water
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reservoir. Traversal of the filter assembly may be facilitated by a pressure control assembly
configured to generate a vacuum.

[0006] In one embodiment, the water treatment system is provided with an untreated
water reservoir, a filter assembly, a treated water reservoir, and a pressure control assembly.
The untreated water reservoir may include a cavity defined at least in part by a sidewall, with
the cavity capable of holding untreated water. The filter assembly may be adapted to be
disposed within the cavity of the untreated water reservoir, and may include an inlet configured
to be fluidly coupled with the cavity to receive the untreated water. The filter assembly may
also include an outlet configured to discharge treated water.

[0007] The treated water reservoir may be configured to store treated water discharged
from the filter assembly. The treated water reservoir may include a water reservoir sidewall, a
first end opening, and second end opening, with the second end opening of the treated water
reservoir being fluidly coupled with the outlet of the filter assembly.

[0008] The pressure control assembly may be operably coupled to the first end opening
of the treated water reservoir, and may be configured to generate a vacuum in the treated water
reservoir to facilitate treatment of the untreated water through the filter assembly to the treated
water reservoir. At least one of the filter assembly and the treated water reservoir may move
within the cavity of the untreated water reservoir in response to generation of the vacuum.
[0009] In one embodiment, a water treatment system is provided with an untreated
water reservoir, a filter assembly, a treated water reservoir, and a cap. The untreated water may
include a cavity defined at least in part by a sidewall, and may be capable of holding untreated
water.

[0010] The filter assembly may be adapted to fit within the cavity of the untreated water
reservoir, and may include an inlet configured to be fluidly coupled with the cavity to receive
the untreated water. The filter assembly may include an outlet configured to discharge treated

water.
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[0011] The treated water reservoir may be configured to store treated water, and may
be fluidly coupled with the outlet of the filter assembly. The cap may include a spout for
discharging the treated water stored in the treated water reservoir for consumption by a user.
[0012] The cap in one embodiment may include a pressure control assembly configured
to facilitate generation of a pressure differential between the untreated water reservoir and the
treated water reservoir such that the untreated water in the cavity of the untreated water
reservoir flows through the filter assembly to the treated water reservoir.

[0013] The spout may be sealable to facilitate generation of the pressure differential
between the treated water reservoir and the untreated water reservoir.

[0014] A water treatment system in one embodiment is provided with an untreated
water reservoir configured to receive a main body. The untreated water reservoir may include
a cavity defined at least in part by a sidewall and may be capable of holding untreated water.
[0015] The main body in one embodiment may include a filter assembly, a treated
water reservoir, and a cap. The filter assembly may be adapted to fit within the cavity of the
untreated water reservoir, and may include an inlet configured to be fluidly coupled with the
cavity to receive the untreated water and an outlet configured to discharge treated water. The
treated water reservoir of the main body may be configured to store treated water, and may be
fluidly coupled with the outlet of the filter assembly.

[0016] The cap of the main body may include a spout for discharging the treated water
stored in the treated water reservoir for consumption by a user. The cap may include a UV
treatment assembly with a UV light source for disinfecting water.

[0017] In one embodiment, the untreated water reservoir is configured to receive a least
a portion of the main body within the cavity of the untreated water reservoir, and the untreated
water in the untreated water reservoir passes through the filter assembly into the treated water
reservoir to allow displacement of the main body into the cavity of the untreated water

reservolr.
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[0018] In one embodiment, the portable water treatment system may provide hydration
monitoring and reminders for hydration or filter changes.

[0019] In one embodiment, a portable water treatment system is provided that may
filter source water by passing the water through carbon and disinfecting the water with an
ultraviolet light source to substantially ensure clean drinking water. In one embodiment, the
system may supply hydration monitoring and reminders via wireless communications.

[0020] In one embodiment, by providing a portable water treatment system that can
substantially remove contaminants, bacteria, viruses, and protozoan cysts, the system can
provide access to clean water away from local trusted sources. As a user travels further from
home and abroad, access to clean water sources can become increasing difficult to identify.
The system in one embodiment may substantially purify local municipal water sources
providing substantially clean water regardless of location. Using various wireless
communication technologies, hydration information can be conveyed to a user via display on
another device, such as a portable smartphone. Alternatively, or additionally, the hydration
information can be displayed directly on the portable water treatment system. The hydration
information in one embodiment can be utilized to inform the user and provide reminders to
users for maintaining enhanced or optimum hydration.

[0021] In one embodiment, the portable water treatment system may include an inner
sleeve with a screw on bottom carbon filter and a screw on top cap that houses an ultraviolet
light source, heat sink, power source (battery), vacuum pump(s), and electronic controls. This
top cap also has the capability to sense water volume changes via a level sensor and can
correlate this to hydration, provide reminders for hydration or filter changes, and automatic
filtration and disinfection control. The top cap may include a user interface including
indicators and a treatment button. The top cap may also be configured to provide product
information over a wireless link. An outer bottle may hold an amount of untreated water prior

to filtering and disinfection.
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[0022] Before the embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited to the details of operation or to the details of
construction and the arrangement of the components set forth in the following description or
illustrated in the drawings. The invention may be implemented in various other embodiments
and of being practiced or being carried out in alternative ways not expressly disclosed herein.
Also, it is to be understood that the phraseology and terminology used herein are for the
purpose of description and should not be regarded as limiting. The use of “including” and
“comprising” and variations thereof is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items and equivalents thereof. Further, enumeration
may be used in the description of various embodiments. Unless otherwise expressly stated, the
use of enumeration should not be construed as limiting the invention to any specific order or
number of components. Nor should the use of enumeration be construed as excluding from the
scope of the invention any additional steps or components that might be combined with or into
the enumerated steps or components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Fig. 1 shows a partially exploded view of a water treatment system in

accordance with one embodiment of the present disclosure.

[0024] Fig. 2 shows a control system in accordance with one embodiment.

[0025] Fig. 3 shows a method of operation in accordance with one embodiment.
[0026] Fig. 4 depicts an exploded view of a cap assembly in accordance with one
embodiment.

[0027] Figs. 5A-5H show various perspective views of the cap assembly of Fig. 4.
[0028] Fig. 6 depicts a top view of the cap assembly of Fig. 4.

[0029] Fig. 7 shows a front view of the cap assembly of Fig. 4.

[0030] Fig. 8 shows a sectional view of the cap assembly along section lines A-A in
Fig. 6.
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[0031] Fig. 9 shows sectional view of the cap assembly along section lines B-B in Fig.
7.

[0032] Fig. 10 shows a sectional view of the cap assembly along section lines C-C in
Fig. 7.

[0033] Figs. 11A-D show various views of the water treatment system of Fig. 1.
[0034] Figs. 12A-D show perspective views of the water treatment system of Fig. 1.
[0035] Fig. 13 shows a front view of the water treatment system of Fig. 1.

[0036] Fig. 14 shows a sectional view of the water treatment system of Fig. 13 along

section line A-A with a main body of the system being inserted into an untreated water reservoir
at an initial position.

[0037] Fig. 15 shows the sectional view of Fig. 14 with the main body being further
displaced from the initial position to an intermediate position.

[0038] Fig. 16 shows the sectional view of Fig. 14 with the main body being displaced

further from the intermediate position of Fig. 15 to a seated position.

[0039] Fig. 17 shows an exploded view of a cap assembly in accordance with one
embodiment.

[0040] Fig. 18 shows a top view of the cap assembly of Fig. 17.

[0041] Fig. 19 shows a side view of the cap assembly of Fig. 17.

[0042] Fig. 20 shows a sectional view of the cap assembly of Fig. 18 along section line
XX-XX.

[0043] Fig. 21 shows a sectional view of the cap assembly of Fig. 19 along section line
XXI-XXI.

[0044] Fig. 22 shows a sectional view of the cap assembly of Fig. 18 along section line
XXII-XXII.

[0045] Fig. 23 shows a perspective view of the cap assembly of Fig. 17.
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DETAILED DESCRIPTION

[0046] A water treatment system in accordance with one embodiment is shown in Fig.
1 and generally designated 100. The water treatment system 100 may be configured as a
portable system capable of providing vacuum assisted filtration of untreated water. In the
illustrated embodiment, the water treatment system 100 may include an untreated water
reservoir with a cavity through which a filter assembly may traverse such that untreated water
in the cavity passes through the filter assembly into a treated water reservoir. The filter
assembly may form part of a main body that operates as a plunger assembly that can traverse
through the cavity of the untreated water reservoir.

[0047] In the illustrated embodiment, the main body or plunger assembly may facilitate
engagement of a wiping seal interface that enables vacuum assisted filtration of the untreated
water held in the untreated water reservoir. The wiping seal interface may be disposed between
the main body and a surface of the untreated water reservoir to form a seal between the cavity
of the untreated water reservoir from a surrounding atmosphere. With the wiping seal interface
forming such a seal, a vacuum applied to the treated water reservoir may cause untreated water
in the untreated water reservoir to pass through the filter assembly to the treated water reservoir,
as well as displacement of the main body into the cavity of the untreated water reservoir (e.g.,
into the space left in the cavity by movement of the untreated water through the filter assembly
to the treated water reservoir). A cap for the main body may include a pressure controller
capable of generating the vacuum.

. Overview

[0048] The water treatment system 100 in the illustrated embodiment of Figs. 1, 11 and
12 includes a main body 150 and an untreated water reservoir 110 (e.g., a bottle or receiver)
having a cavity 120 capable of receiving untreated water 400 from a water source. The
untreated water reservoir 110 may be formed of any type of material, but in the illustrated

embodiment, the untreated water reservoir 110 is formed of ABS via injection molding.
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Additional example materials include metals (e.g., aluminum or stainless steel), glass, or
plastics other than ABS (e.g., polypropylene), or any combination thereof.

[0049] The main body 150 of the water treatment system 100 may include a filter
assembly 112, a treated water reservoir 114, and a cap assembly 118. The treated water
reservoir 114 in the illustrated embodiment may include a hollow cylinder 126 with a first end
opening 122 and a second end opening 124, defining a cavity 121 capable of receiving treated
water.

[0050] The filter assembly 112 in one embodiment may include a filter outlet 140
configured to discharge treated water into the second end opening 124. For instance, the filter
outlet 140 of the filter assembly 112 as depicted in Fig. 1 may couple to the second end opening
124 of the treated water reservoir 114. The cap assembly 118 may couple to the first end
opening 122 of the treated water reservoir 114. In this arrangement, with the cap assembly 118
coupled to the first end opening 122 and the filter assembly 112 coupled to the second end
opening 124, the cavity 121 of the treated water reservoir 114 may hold treated water without
substantial spillage.

[0051] In the illustrated embodiment, the cap assembly 118 includes a pressure control
assembly (not shown in Fig. 1) that is configured to produce a pressure differential between
the cavity 121 of the treated water reservoir 114 and the cavity 120 of the untreated water
reservoir 110 by generating a vacuum (relative to atmospheric pressure) in the cavity 121 of
the treated water reservoir 114. In one embodiment, with the wiping seal interface formed
between the main body 150 and an inner wall of the untreated water reservoir 110 (forming a
seal from the surrounding atmosphere), untreated water 400 in the untreated water reservoir
110 passes through the filter assembly 112 into the cavity 121 of the treated water reservoir
114 while the main body 150 displaces to fill a void left by transfer of the untreated water 400

in the untreated water reservoir 110.
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[0052] In the one embodiment, the water treatment system 100 may be constructed
such that the cap assembly 118 screws onto the top (i.e., the first end opening 122) of the treated
water reservoir 114 (e.g., an inner sleeve) with a top cap gasket 116 disposed therebetween.
The filter assembly 112 (e.g. a carbon filter) may screw onto the bottom (i.e., the second end
opening 124) of the treated water reservoir 114. The assembled main body 150 may then be
placed on top of the untreated water reservoir 110 (e.g. an outer bottle), which is filled to an
appropriate level with water to be treated. The main body 150 may be drawn through the
untreated water 400 into the cavity 120 of the untreated water reservoir 110 using vacuum
pumps and controls disposed in the cap assembly 118.
[0053] The treated water in the treated water reservoir 114 in one embodiment may be
disinfected by a UV disinfection system disposed in the cap assembly 118.

II.  Control System
[0054] The water treatment system 100 in one embodiment may include a control
system 200 configured to direct treatment of water held in the untreated water reservoir 110 as
well as other operational aspects of the water treatment system 100. The control system 200
may be operably coupled to the pump assembly to control formation of a vacuum in the cavity
of the treated water reservoir 114 of the main body 150. The control system 200 may be
configured to direct the pump assembly to generate such a vacuum in response to input from a
user and based on one or more criteria being satisfied, such as a spout of the cap assembly 118
being sealed and/or an output from an accelerometer being indicative that the water treatment
system 100 is upright.
[0055] The control system 200 in accordance with one embodiment is shown in Fig. 2.
The control system 200 in the illustrated embodiment includes a power source 212 (e.g. a
battery), a user interface 236, disinfection circuitry 220, and pump driver circuitry 228 operably
coupled to at least one vacuum pump (not shown). The user interface 236 may include user

input capabilities or user output capabilities, or both. For example, the user interface 236 may

-9.
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include user input circuitry 222 in the form of a momentary contact switch or a capacitive input
circuit that is environmentally sealed from exposure to water and the surrounding atmosphere.
In the illustrated embodiment, activation of the user input circuitry 222 may be processed by
the controller 210 to initiate a water treatment procedure.

[0056] The user interface 236 may also include user feedback circuitry 218, such as
one or more LEDs, a piezoelectric buzzer, or a vibratory component, configured to notify the
user of one or more states of the water treatment system 100. For instance, the feedback
circuitry 218 may indicate that a water treatment procedure is in process, that the power source
212 needs to be charged or replaced, that a water treatment procedure is complete, or that a
fault condition has occurred with respect to a water treatment procedure, or a combination
thereof.

[0057] The disinfection circuitry 220 may be operably coupled to a UV light source, as
discussed herein, to facilitate UV disinfection of water stored in the water treatment system
100. In one embodiment, as discussed herein, the UV light source may disinfect the treated
water stored in the cavity 121 of the treated water reservoir 114. The disinfection circuitry 220
may be configured to energize the UV light source in response to a directive from the controller
210. The disinfection circuitry 220 in one embodiment may include feedback circuitry capable
of providing output indicative of a condition of the UV light source, such as whether the UV
light source has failed, if the output of the UV light source has deteriorated, or if the output of
the UV light source has deviated from a target output. This output may be utilized by the
disinfection circuitry 220 to adjust an operational parameter of the UV light source to achieve
a target output, or to provide feedback to the controller 210, or both.

[0058] The pump driver circuitry 228 may include one or more switches capable of
providing sufficient power to the at least one vacuum pump to generate a vacuum in the cavity
121 of the treated water reservoir 114. For instance, the driver circuitry 228 may include a

MOSFET capable of delivering current at a target voltage for the vacuum pump to operate.
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The DC voltage of power supplied to the vacuum pump may be controlled or adjusted to control
the operational speed of the vacuum pump. For instance, the vacuum pump may include a
brushed DC motor with a speed corresponding to a voltage supplied to the motor. Alternatively,
the power supplied to the vacuum pump may be pulse width modulated to increase or decrease
the overall amount of power supplied to the vacuum pump, thereby controlling an operational
speed of the vacuum pump. In one embodiment, the vacuum pump may include a brushless
DC motor.

[0059] The control system 200 in the illustrated embodiment includes a controller 210,
memory 214, a power source 212, and a communication interface 216. The controller 210 may
be configured to communicate with an external device via the communication interface 216,
which may be wired or wireless, or a combination thereof. For instance, in one embodiment,
the communication interface 216 may include a Bluetooth Low Energy (BTLE) wireless
transceiver and a USB wired interface. In the illustrated embodiment, the communication
interface 216 includes a BTLE transceiver without a USB wired interface for communication;
rather, a USB interface is provided to receive power from an external device via USB without
communication capabilities. It should be understood, however, that the control system 200 may
be configured to communicate differently, including any type of wireless or wired
configurations, or any combination thereof.

[0060] The controller 210 may be operably coupled to at least one sensor configured
to detect a state or condition of the water treatment system 100. Example sensors include the
following: a level sensor (e.g., an infrared level sensor) configured to detect or provide an
output indicative of a level of treated water in the treated water reservoir 114; a vacuum pump
sensor configured to provide output indicative of a load of a vacuum pump (e.g., the sensor
may provide an output, such as current to a pump motor, that decreases as the suction load on
the pump decrease due to less gas in the treated water reservoir 114; an orientation sensor (such

as an accelerometer) configured to provide an output indicative of whether the water treatment
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system 100 is upright or aligned with the force of gravity. In the illustrated embodiment, the
controller 210 is operably coupled to a plurality of such sensors, including a level sensor 232,
a vacuum pump sensor 230, and an orientation sensor 224. Although more or fewer sensors
may be utilized, depending on the application, the sensors may be utilized in one embodiment
of the present disclosure to facilitate treatment of water and displacement of the main body 150
relative to the cavity 120 of the untreated water reservoir 110.

[0061] As an example, output from the orientation sensor 224 may be processed by the
controller 210 to ensure that the water treatment system 100 is generally upright as a vacuum
pump is energized to form a vacuum in the treated water reservoir 114, generating a pressure
differential between the treated water reservoir 114 in the untreated water reservoir 110 to
displace both untreated water and the main body 150. If the water treatment system 100 is not
upright while the vacuum pump is energized, there is a possibility that treated water rather than
gas may be evacuated from the treated water reservoir 114.

[0062] Sensor output from the vacuum pump sensor 230 may be analyzed by the
controller 210 to determine if treatment of the untreated water from the untreated water
reservoir 110 is complete. For instance, if the output from the vacuum pump sensor 230 is
indicative of the load on the vacuum pump having a value less than a threshold, being at a rate
less than a threshold, or having an acceleration that is less than a threshold, or a combination
thereof, the controller 210 may determine that no further substantial amount of untreated water
may be sucked through the filter assembly 112 into the treated water reservoir 114, and that no
further substantial amount of displacement may be achieved between the main body 150 and
the cavity 120 of the untreated water reservoir 110.

[0063] Sensor output from the level sensor 232 may also be indicative that treatment
of the untreated water is complete. For instance, if the sensor output from the level sensor 232
indicates that a level of the treated water in the treated water reservoir 114 transitions from a

changing level state to a substantially constant level state, the controller 210 may determine
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that no further amount of untreated water may be processed through the filter assembly 112 via
formation of a vacuum in the cavity 121 of the treated water reservoir 114.

[0064] Sensor output from the level sensor 232 may also be indicative of whether a
seal is formed between the untreated water reservoir 110 and the surrounding atmosphere via
the wiping seal interface. To provide an example, if no such seal is formed, despite presence
of untreated water in the cavity 120 of the untreated water reservoir 110, energizing the vacuum
pump to form a vacuum in the treated water reservoir 114 may yield no substantial change in
the level of treated water in the treated water reservoir 114. This lack of substantial change
may result from there being no substantial pressure differential between the cavity 121 of the
treated water reservoir 114 and the cavity 120 of the untreated water reservoir 110. In other
words, without formation of the seal between the cavity 120 and the surrounding atmosphere,
attempts to form a vacuum in the cavity 121 of the treated water reservoir 114 may simply pull
gas (e.g., air) from the surrounding atmosphere through the filter assembly 112 into the cavity
121, yielding little to no pressure differential between the two cavities 120, 121 and little to no
drop in pressure in the cavity 121 relative to atmospheric pressure. As a result, untreated water
in the cavity 120 of the untreated water reservoir 110 may remain substantially in place.
[0065] As discussed herein, in one embodiment, formation of a vacuum in the cavity
121 of the treated water reservoir 114 may be facilitated by closure of a spout configured to
discharge water for consumption by a user. The spout may provide a discharge path for treated
water from the treated water reservoir 114 that is in fluid communication with the surrounding
atmosphere; if the spout is left in an open position, this fluid communication with the
surrounding atmosphere may potentially prevent formation of a vacuum in the treated water
reservoir 114. The spout may be sealed in one embodiment to facilitate formation of the
vacuum. A spout sensor 226, such as a magnetic proximity sensor, may be coupled to the spout
to enable detection of whether the spout is in an open or closed state. For instance, as discussed

herein, the spout may include a lid with a magnet disposed therein that can be operable to seal
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against the spout in a closed position or operable to an unsealed position such that the spout is
open for discharge of treated water. The spout sensor 226, such as a Hall effect sensor, may be
disposed near the spout to detect whether the magnet is proximal to the spout in a closed state
or absent such that the spout is in an open state for discharge of treated water to a user for
consumption.

[0066] The control system 200 may include any and all electrical circuitry and
components to carry out the functions and algorithms described herein. Generally speaking,
the control system 200 may include one or more microcontrollers, microprocessors, and/or
other programmable electronics that are programmed to carry out the functions described
herein. The control system 200 may additionally or alternatively include other electronic
components that are programmed to carry out the functions described herein, or that support
the microcontrollers, microprocessors, and/or other electronics. The other electronic
components include, but are not limited to, one or more field programmable gate arrays,
systems on a chip, volatile or nonvolatile memory, discrete circuitry, integrated circuits,
application specific integrated circuits (ASICs) and/or other hardware, software, or firmware.
Such components can be physically configured in any suitable manner, such as by mounting
them to one or more circuit boards, or arranging them in other manners, whether combined into
a single unit or distributed across multiple units. Such components may be physically
distributed in different positions in the water treatment system 100, or they may reside in a
common location within the water treatment system 100. When physically distributed, the
components may communicate using any suitable serial or parallel communication protocol,
such as, but not limited to, CAN, LIN, FireWire, I2C, RS-232, RS-485, and Universal Serial
Bus (USB).

[0067] As described herein, the term module designates parts of the control system
200. For instance, a module in one embodiment may be stored in memory of the control system

200, and may also form part of the controller configuration such that the module is part of the
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controller that is configured to operate to receive and translate one or more inputs and to output
one or more outputs.

I11. Method of Control System Operation

[0068] In one embodiment, the control system 200 may be configured to operate the
water treatment system 100 in accordance with the method 1000 depicted in Fig. 3. The method
1000 may include waiting in a Wait for Treatment state for user input to initiate a treatment
procedure. Step 1002. The user input may be provided via the user input circuitry 222, such as
via a switch that can be activated by a finger of the user. In the Wait for Treatment state, the
controller 210 of the control system 200 may check to determine if a user has provided input
via the user input circuitry 222, such as by activating a Treatment Button. If the Treatment
Button has been activated the controller 210 may activate one or more vacuum pumps via the
pump driver circuitry 228 and may start a timer. Step 1004.

[0069] Next, the controller 210 may perform several checks during the pump active
time to detect potential unsafe or error conditions. These checks may be conducted during a
Check Bottle Orientation and Overfill state. Step 1004A. In this state, the controller 210 may
attempt to determine if the untreated water reservoir 110 has been overfilled with untreated
water or is not oriented correctly. For example, overfilling the untreated water reservoir 110,
laying sideways or inverting the untreated water reservoir 110 and main body 150 during the
vacuum pump operation may cause water to be sucked into an inlet port of the one or more
vacuum pumps and potentially expelled from an outlet port of the one or more vacuum pumps,
in essence creating a squirt gun.

[0070] The controller 210 may determine an overfill state by monitoring the water
depth within the treated water reservoir 114 based on output from the level sensor 232 (e.g., a
time of flight [TOF] sensor). If the water depth is or becomes too big (distance determined by
the TOF being too small), water may reach the inlet port of the one or more vacuum pumps.

Additionally, or alternatively, the level sensor 232 may be monitored to determine if no level
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changes are detected despite activation of one or more vacuum pumps, indicating that a fault
condition may have occurred, such as a clogged component, a failed seal, or an unformed seal,
or a combination thereof.

[0071] Additionally, or alternatively, the controller 210 may monitor the orientation
sensor 224 (e.g., the accelerometer) to determine z-axis orientation and either prevent the one
or more vacuum pumps from turning on or quickly turn them off if the orientation sensor 224
provides z-axis readings that exceed a threshold.

[0072] Yet still additionally or alternatively, a conductivity measurement near the inlet
port may be conducted to detect water and, if detected, substantially prevent the pumping of
water. If one or more of these conditions occurs, the controller 210 may receive sensor
feedback accordingly and determine to transition to a Treatment Error Occurred state, turn off
the one or more vacuum pumps, and alert the error to the user via the user feedback circuitry
218. Step 1004 A.

[0073] In an alternative embodiment, Step 1004A may be omitted. Materials covering
the input port of the one or more vacuum pumps may be constructed to be permeable to air
while being substantially impermeable to water (such as Gore-Tex). This way, detection of
orientation in case the water treatment system 100 is disposed to cover the input port with water
is substantially unnecessary to operate an a manner that avoids becoming a squirt gun.

[0074] In a Check Filtering Progress state, the controller 210 may attempt to determine
if the main body 150 is not properly seated into the untreated water reservoir 110 or if a lid of
the main body 150 is not properly seated over the spout. Step 1006. In the illustrated
embodiment, either one of these conditions may prevent a vacuum from being created when
the one or more vacuum pumps are enabled. It is noted that, in some circumstances, it can take
more than 30 seconds to generate a vacuum in the treated water reservoir 114 and consequently
pull the main body 150 fully into the cavity 120 of the untreated water reservoir 110. After

activating the one or more pumps, the controller 210 may monitor the level sensor 232 to ensure
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the water depth within the cavity 121 of the treated water reservoir 114 is increasing at the
appropriate rate. If the water depth is below the desired threshold at a specified time interval,
the controller 210 may transition to a Treatment Error Occurred state, turn off the one or more
vacuum pumps, and indicate the error condition to the user through the user feedback circuitry
218, such as through User Interface LEDs or a Buzzer, and via the communication interface
216, such as a wireless communication link. Step 1024.

[0075] Additionally, or alternatively, the controller 210 may attempt to determine the
position of the lid on the spout (if it contains a magnet) by monitoring the spout sensor 226
(e.g., magnetic sensor). If the lid is not fully seated, it may prevent a vacuum from forming
within the cavity 121 of the main body 150. Yet still additionally, or alternatively, a pressure
sensor may be provided inside cavity 121 to determine if a seal has been formed or remains
present relative to surrounding atmosphere. If the level of pressure is above a target threshold
at a specified time interval, the controller 210 may again indicate the error condition to the user
through the user feedback circuitry 218 and/or the communication interface 216.

[0076] In a Check Filtering Complete state, the controller 210 may attempt to
determine when to turn off the one or more vacuum pumps. Step 1008. In the illustrated
embodiment, the controller 210 may turn off the one or more vacuum pumps at a predetermined
period of time after the treatment button has been pressed. Alternatively, the controller 210
may monitor (potentially continuously) the pump load via the pump load sensor 230, such as
by monitoring current flowing through the one or more pumps, while the one or more pumps
are active. When the main body 150 is fully received within the cavity 120 of the untreated
water reservoir 110, the load on the pumps may change causing the current through the one or
more pumps to decrease. This decrease in current may be indicated by the load sensor 230 to
the controller 210 and used as a basis by the controller 210 to determine to direct the driver

circuitry 228 to de-energize the one or more vacuum pumps.
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[0077] Additionally, or alternatively, the controller 210 may monitor the depth of the
water inside cavity 121 of the treated water reservoir 114 by monitoring (potentially
continuously) the level sensor 232 (e.g., the TOF sensor). When the water depth reaches a pre-
defined threshold, the controller 210 may determine to direct the driver circuitry 228 to de-
energize or turn off the one or more vacuum pumps.

[0078] After the filtration process is complete at step 1010, the controller 210 may
transition to a Start Water Disinfection state and activate the UV light source to disinfect the
water. Step 1012. The UV light source may be activated for a specified amount of time, or the
UV light source may be activated for a dynamically determined amount of time based on
feedback from a light sensor indicative of an amount of light energy supply to the water.
[0079] The controller 210 may then transition to the Check Unintended UV Exposure
state to attempt to substantially ensure that the user does not become exposed to a significant
amount of light energy from the UV light source. Step 1014. For instance, the controller 210
may determine if the top cap is located in position on top of the main body 150 by using output
from the level sensor 232 to determine if the ultraviolet source is still within the presence of
water. If the level sensor 232 measures a distance beyond an expected distance to be seen by
typical water levels during treatment, the controller 210 may transition to the Treatment Error
Occurred state and shut down the UV light source. Step 1024.

[0080] Potential ultraviolet exposure may also occur if the lid on top of the spout is in
the open position. The controller 210 may try to determine the position of the lid on the spout
by monitoring the spout sensor 226, such as by monitoring if a magnet in the lid can be sensed
by the spout sensor 226. If the lid is opened so that the spout is capable of discharging fluid,
the controller 210 may transition to the Treatment Error Occurred state and shut down the UV
light source. Step 1024.

[0081] In one embodiment, to shorten the disinfection time by ensuring more uniform

water mixing and ultraviolet light exposure, the user may be prompted to agitate the water
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treatment system 100 by shaking or inverting the water treatment system 100 repeatedly. Step
1016. In a Check User Agitation state, the controller 210 may monitor an accelerometer (e.g.,
an orientation sensor 224 to detect acceleration) to determine if a target level of agitation has
taken place or if the disinfection time has already been extended. If the controller 210
determines the user has not agitated the water treatment system 100, the controller 210 may
transition to an Extend Disinfection state and lengthen the disinfection time. Step 1018. The
controller 210 may also alert the user through the user interface circuity 236 and/or the
communication interface 216 (e.g., a wireless communication link) that it is now time to agitate
the water treatment system 100.

[0082] The controller 210 may transition to the Check Disinfection Complete state to
determine if the treatment process is complete. Step 1020. This may be performed by
determining if a disinfection timer has expired. If the timer expires, the controller 210 may
transition to an End Water Disinfection state and turns off the UV light source. Step 1022.

Iv. Top Cap Assembly

[0083] The top cap assembly 118 in one embodiment of the present disclosure is shown
in further detail in Figs. 4-10. The top cap assembly 118, as mentioned herein, may include a
pressure control assembly 340, a control system 200, and a UV treatment assembly 348. The
top cap assembly 118 may be configured to removably couple to the treated water reservoir
114. The top cap assembly 118 may fluidly seal a first end opening 122 of the treated water
reservoir 114 to substantially prevent spillage of treated water from the cavity 121 of the treated
water reservoir 114 and enable transfer of treated water from a cavity 121 to a user for
consumption. For instance, the top cap assembly 118 may include threads that engage
corresponding threads provided about the first end opening 122 of the treated water reservoir
114. A top cap gasket 116 may be disposed between the top cap assembly 118 and the first end
opening 122 of the treated water reservoir 114 to facilitate formation of a watertight seal

therebetween.
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[0084] The top cap assembly 118 in the illustrated embodiment may direct the
treatment of water within the water treatment system 100. The top cap assembly 118 may be
configured to provide access to treated water for consumption by a user and to provide vacuum
assisted treatment of water for such consumption. This way, the top cap assembly 118 may
form a self-contained system for controlling water treatment via vacuum assist and discharging
treated water to a user for consumption.

[0085] The pressure control assembly of the top cap assembly 118 is depicted in the
illustrated embodiment of Fig. 4 and generally designated 340. The pressure control assembly
340 may include first and second vacuum pumps 311A, 311B coupled to a pump manifold 309.
Each of the first and second vacuum pumps 311A, 311B may include an inlet and outlet, each
being coupled to a corresponding inlet or outlet of the pump manifold 309. The interfaces
between the first and second vacuum pumps 311A, 311B and the inlets and outlets of the pump
manifold 309 may include an O-rings 310 may form an air and water tight seal. It should be
noted that more or less than two vacuum pumps may be provided in the system.

[0086] The pump manifold 309 may include a pump assembly input 342 that is
arranged to interface with the first end opening 122 of the treated water reservoir 114 to suck
gas 450 from within the cavity 121 of the treated water reservoir 114 in response to activation
of the first and second pumps 311A, 311B. The pump assembly input 342 may be
communicatively coupled to the respective inlets of the first and second vacuum pumps 311A,
311B via the pump manifold 309. As discussed herein, if fluid, such as water, comes in contact
with the pump assembly input 342 while the first and second pumps 311A, 311B are energized,
the fluid may be sucked through the pump manifold 309, through the first and second pumps
311A, 311B, and out the pump manifold 309 to the surrounding atmosphere. Alternatively, a
gas permeable barrier that is substantially impervious to liquid may be disposed on the pump

assembly input 342 to substantially prevent suction up fluid through the pump manifold 309.
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[0087] The pump manifold 309 may include a pump assembly output 341 that is
arranged to discharge gas expelled from the outlets of the first and second vacuum pumps
311A, 311B to the surrounding atmosphere. In the illustrated embodiment, the pump assembly
output 341 is arranged to discharge gas from a side surface of the top cap assembly 118.
Alternatively, the pump assembly output 341 may be arranged to discharge gas from a top
surface of the top cap assembly 118.

[0088] In the illustrated embodiment, the top cap assembly 118 includes a carrier 308
that defines a receptacle 343, such as a void, configured to receive the first and second pumps
311A, 311B as well as the pump manifold 309. The receptacle 343 may include a support
surface with a sidewall extending therefrom. The carrier 308 may include an opening through
which extends a spout of the water treatment system 100. The sidewall of the receptacle 343
may define at least a portion of the opening for the spout 344. The receptacle 343 may receive
the first and second pumps 311A, 311B and the pump manifold 309, and may include an
opening constructed to receive an inlet extension of the pump manifold 309 with a distal end
terminating with the pump assembly inlet 342. A grommet 303 may provide a seal between the
inlet extension of the pump manifold 309 and the receptacle 343 or to seal the inlet extension
to prevent seepage of treated water from the cavity to the receptacle 343. The pump manifold
309 may also include an outlet extension that extends through a cap 315 of the top cap assembly
118 and terminates with the pump assembly outlet 341. A grommet similar to the grommet 303
may facilitate formation of a seal between the outlet extension and the cap 315, substantially
preventing seepage of water or air from the surrounding atmosphere into the receptacle via the
interface between the outlet extension and the cap 315.

[0089] In one embodiment, the first and second pumps 311A, 311B may be received
in the receptacle 343 in a substantially adjacent relationship at a first distance in proximity to
the connections to the pump manifold 309; however, at ends of the first and second pumps

311A, 311B distal from the pump connections, the first and second pumps 311A, 311B may
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be spaced apart at a second distance greater than the first distance. The second distance may
be sufficient to provide space for the spout opening that enables the spout 344 to extend through
the carrier 308 and through the cap 315 to enable discharge of treated water from the treated
water reservoir 114. This positioning of the first and second pumps 311A, 311B in the
receptacle 343 along with the pump manifold 309 may provide a low profile arrangement for
a plurality of pumps (enabling generation of a greater pressure differential over a single pump)
in the top cap assembly 118. The first and second pumps 311A, 311B may be held in place in
the receptacle 343 by a cover plate 318.

[0090] The carrier 308 in the illustrated embodiment may also be configured to receive
an electronic control board 322 (or PCB) which may include the controller 210, memory 214,
communication interface 216, the orientation sensor 224, the pump driver circuitry 228, the
pump load sensor 230, and the UV driver circuitry 220. Optionally, along with the PCB 322,
the carrier 308 may receive the power source 212 (e.g., battery 314 and optional power
conditioning circuitry) as well as an optional PCB retainer and retainer screws. In one
embodiment, the receptacle 343 of the carrier 308 may receive the PCB 322 and the power
source 212—although the present disclosure is not so limited.

[0091] The user input circuitry 222 in one embodiment, as discussed herein, may take
the form of a contact switch 352 (e.g., a momentary contact switch) that can be activated by a
user to initiate a water treatment procedure. The contact switch 352 may be supported by a
switch carrier that is mounted to an inside surface of the cap 315 or alternatively to the carrier
308. In one embodiment, a logic level shifter may be provided to translate logic signals from
one voltage generated by a component to another voltage acceptable to another component
(e.g., from 5V to 3.3V or 3.3V to 5V).

[0092] In the illustrated embodiment, the top cap assembly 118 may include a spout
cap 301 configured to couple to the first end opening 122 of the treated water reservoir 114.

For instance, the spout cap 301 may include threads 345 configured to engage corresponding
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threads of the first end opening 122. With this interface, the spout cap 301 may couple to the
treated water reservoir 114 in conjunction with the top cap gasket 116 to form a seal about the
perimeter of the first end opening 122. In the illustrated embodiment of Fig. 4, the spout cap
301 includes an opening 346 with an internal lip 347 configured to form a perimeter seal with
the UV disinfection assembly 348, enabling the UV disinfection assembly 348 to direct UV
light into the cavity 121 of the treated water reservoir 114 via the first end opening 122.
[0093] The top cap assembly 118 may include a protective ring 319 configured to
shield the top cap gasket 116 and the interface between the spout cap 301 and the first end
opening 122. The protective ring 319 may also serve to provide a decorative aesthetic for the
water treatment system 100, such as by having a different coloration or design than other
components.

[0094] The spout cap 301 and its opening 346 in the illustrated embodiment may
facilitate access to the cavity 121 of the treated water reservoir 114 for one or more sensors of
the control system 200 and/or for the UV disinfection assembly 348. For instance, the lip 347
of the opening 346 may seal against a window 302 of the UV disinfection assembly 348 that
is also an infrared permeable window, which allows a level sensor in the form of an infrared
sensor to detect a level of treated water with in the treated water reservoir 114 via a TOF with
respect to infrared light waves. As another example, the window 302 may enable transmission
of UV light into the cavity 121 of the treated water reservoir 114. In one embodiment, the
window 302 may be formed of plastic, such as acrylic glass. Alternatively, the window 302
may be formed of silica-based glass, such as crystal glass (e.g., Quartz).

[0095] The spout cap 301, as discussed herein, may include a spout 344 having a
channel 362 that allows transfer of treated water from the cavity 121 of the treated water
reservoir 114 to a user for consumption. The external end of the spout 344 may be sealed by a
lid 317 in conjunction with a gasket 320 to facilitate formation of a vacuum in the cavity 121

of the treated water reservoir 114. The lid 317 may rotate about a hinge formed by pin receivers
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in the lid 317 and pin receivers in the top cap 315 and pins 325 as well as spring plungers 326.
It should be understood that the present disclosure is not limited to this hinge construction and
that the lid 317 may cooperate to seal the spout 344 of the spout cap 301 in a variety of ways.
Alternatively, a lid 317 may not be present such that the spout 344 may seal in an alternative
way, such as by folding of the spout 344 to form a watertight and gas tight seal between the
channel 362 of the spout cap 301 and the surrounding atmosphere.

[0096] The illustrated embodiment, the UV disinfection assembly 348 may include a
UV light source 304 disposed to generate UV light for transmission through the window 302
into the cavity 121 of the treated water reservoir 114. In one embodiment, the UV light source
304 may include a plurality of UV LEDs arranged in an annular configuration.

[0097] The UV light source 304 in the illustrated embodiment may also be arranged to
provide an air gap between the UV light source and the window 302 to substantially avoid
direct transfer of heat to the window 302, potentially overheating or damaging the window
302. The UV disinfection assembly 348 may also include a heatsink 306 disposed between the
UV light source 304 and the carrier 308. As an example, the heatsink 306 may be an aluminum
heat conductive material configured to dissipate heat energy generated by activation of the UV
light source 304, thereby preventing concentration of heat energy in the UV light source 304
and extending the life thereof.

[0098] In the illustrated embodiment, lip 347 includes an aperture that interfaces with
the inlet extension of the pump manifold 309 to provide access to the pump inlet 342 to the
cavity 121 of the treated water reservoir 114, as depicted in the illustrated embodiment of Fig.
8. The UV disinfection assembly 348 may also include one or more apertures that interface
with the inlet extension of the pump manifold 309 to provide access to the pump inlet 342 to
the cavity 121 of the treated water reservoir 114. For instance, the heatsink 306 in the illustrated
embodiment of Fig. 4 include an aperture that enable passage of the inlet extension of the pump

manifold 309.
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[0099] The control system 200 components included on the PCB 322 may include a
one or more physical connectors that provide charging and/or communication capabilities via
external connections. External access to these one or more physical connectors may be
provided via an aperture 350 in the top cap 315.

[0100] In the illustrated embodiment, the spout 344 of the spout cap 301 traverses
through an opening of the carrier 308 as well as an opening of the top cap 315. With the lid
317 in an open state, without a sealing feature, there is a possibility that water and/or debris
may make its way into internal space including the receptacle 343 via the interface between
the top cap 315 and the spout 344. A seal 316, such as an O-ring gasket or seal 316, may be
provided around the spout 344 between the carrier 308 in the top cap 315. In this arrangement
as the components of the top cap assembly 118 are assembled, the seal 316 may form a
substantially watertight and gas tight interface between the spout 344, the carrier 308, and the
cap 315.

[0101] An alternative embodiment of the top cap assembly is shown in Figs. 17-23 and
generally designated 418. It is to be understood that the top cap assembly 418 may be used in
place of the top cap assembly 118 in one or more of the embodiments described herein. It is
also to be understood that one or more components of the top cap assembly 418 may be
incorporated into or replace aspects of the top cap assembly 118.

[0102] The top cap assembly 418 is shown exploded in accordance with one
embodiment in Figs. 17-23. The top cap assembly 418 may be similar to the top cap assembly
118 with several exceptions. For instance, the top cap assembly 418 includes a pressure control
assembly 540 similar to the pressure control assembly 340, and a UV treatment assembly 548
similar to the UV treatment assembly 348. The top cap assembly 418 may be configured to
removably couple to the treated water reservoir 114. The top cap assembly 418 may also be
configured to fluidly seal the first end opening 122 of the treated water reservoir 114 to

substantially prevent spillage of treated water from the cavity 121 of the treated water reservoir
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114 and enable transfer of treated water from the cavity 121 via a discharge channel 562 to a
user for consumption.

[0103] Similar to the top cap assembly 118, the top cap assembly 418 my direct
treatment of water within the water treatment system 100. The top cap assembly 418 may be
configured to provide access to treated water for consumption by a user and to provide vacuum
assisted treatment of water for such consumption. The top cap assembly 418 may form a self-
contained system for controlling water treatment via vacuum assist and discharging treated
water to a user for consumption.

[0104] The top cap assembly 418, in the illustrated embodiment, includes a spout cap
501 configured to couple to the first end opening 122 of the treated water reservoir 114, similar
to the spout cap 301. The top cap assembly 418 may include a variety of components similar
to respective components of the top cap assembly 118, including a window 502, a rubber
grommet 503, a UV light source 504, a heat sink 505, a lookdown PCB 506, screws 509, a
carrier 510, screws 511, a pump manifold 512, O-rings 513, first and second pumps 514A,
514B, a carrier tray elbow 515, screws 516, a motor cover 517, screws 518, a battery 519, a
PCB 520, a outer cap 522, a seal 523, a cap lid 525, pins 527, a protective ring 332, similar
respectively to the window 302, the rubber grommet 303, the UV light source 304, the heat
sink 306, the lookdown PCB 305, the screws 307, the carrier 308, the screws 324, the pump
manifold 309, the O-rings 310, the first and second pumps 311A, 311B, the carrier tray elbow
312, the screws 313, the motor cover 318, the screws 321, the battery 314, the PCB 322, the
outer cap 315, the seal 316, the cap lid 317, the pins 325, and the protective ring 319, described
in conjunction with the top cap assembly 118.

[0105] The top cap assembly 418 in the illustrated embodiment includes a lid assembly
524 configured differently from the lid assembly of the top cap assembly 118. The lid assembly

524 in the illustrated embodiment includes a cap lid 525 having an integrated seal 331 operable
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to seal against the spout 544, as depicted more specifically in the illustrated embodiment of
Fig. 20.

[0106] The top cap assembly 418 may include a magnet 528, spring plungers 526 and
pins 527 disposed within a cavity of the cap lid 525 and concealed by a cover component 529,
which may be secured to the cap lid 525 by screws 530. The magnet 528, as discussed herein,
may be positioned when the lid assembly 524 is closed so that a spout sensor 226, such as a
Hall effect sensor, can detect presence of the magnet 528. Based on the magnet 528 being
present, the control system 200 may determine the spout 544 is closed or the top cap assembly
418 is in a closed state.

[0107] The top cap assembly 418 in the illustrated embodiment may include a cover
507 operable to support or hold the window 502 in position relative to the UV light source 504
and heat sink 505. Screws 508 may secure the cover 507 in place, thereby holding the window
502 in position. The cover 507 may support the window 502 alone or in conjunction with an
adhesive or sealant material, such as silicone. Alternatively, the cover 507 may be absent.
[0108] In the illustrated embodiment, the top cap assembly 418 includes a seal 534
operable to facilitate formatting a seal between the top cap assembly 418 and the first end
opening 122 of the treated water reservoir 114.

V.  Filter Assembly

[0109] In the illustrated embodiment of Figs. 1 and 13-15, the filter assembly 112 can
be seen in further detail. The filter assembly 112 includes filter assembly threads 130
configured to interface with internal threads 136 of the treated water reservoir 114. More
specifically, in the illustrated embodiment, the hollow cylinder 126 includes threads 136
disposed on the interior surface of the hollow cylinder 126 and in proximity to the second end
opening 124. An O-ring gasket 162 may be disposed in proximity to the coupling between the
hollow cylinder 126 and the filter assembly 112 to facilitate formation of a substantially water

tight and gas tight seal.
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[0110] The filter assembly may include a treated water outlet 140 and a plurality of
untreated water inlets 142. In response to a different pressure differential between the treated
water outlet 140 and the untreated water inlets 142, water may flow from the untreated water
inlets 142 to the treated water outlet 140 through a filter media 144 (e.g. a carbon block filter).
Optionally, although not shown, one or more additional filter stages may be incorporated into
the filter assembly 112, including a sediment pre-stage filter, such as a screen disposed between
the untreated water inlets 142 and the filter media 144.

[0111] In the illustrated embodiment, the plurality of untreated water inlets 142 may
be disposed about a perimeter of the filter assembly 112 and in close proximity to a sidewall
160 of the untreated water reservoir 110. In one embodiment, the clearance between the
untreated water inlets 142 and the sidewall 160 may be approximately 0.010 - 0.015 inches.
This relatively tight tolerance and clearance may facilitate held to seal between the two
surfaces. Due at least in part to pressures from inside the bottle and environmental changes
with expanding and contracting, a tight seal may help to ensure that substantially no bypass is
allowed.

VI.  Wiping Seal and Vacuum Assisted Operation

[0112] In the illustrated embodiments of Figs. 13-16, the water treatment system 100
is shown in further detail in conjunction with a treatment operation. A cross-section of the
water treatment system 100 is shown in Fig. 14 with a wiping seal interface 170. The wiping
seal interface 170 in the illustrated embodiment may facilitate formation of a pressure
differential between the untreated water reservoir 110 and the treated water reservoir 114 via
vacuum assist from the pump assembly 340 of the top cap assembly 118. In the illustrated
embodiment, the wiping seal interface 170 is provided between the filter assembly 112 and the
interior surface of the sidewall 160 of the untreated water reservoir 110 and is formed by a O-
ring, such as a Nitrile (Buna-N) O-ring suitable for use with water and abrasive resistant.

Additional examples of the wiping seal interface include a quad ring and a ribbed gasket. The
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ribbed gasket may be constructed to adapt to changing surface finishes to facilitate maintenance
of the seal. The wiping seal interface 170 may be held in a fixed position by the filter assembly
112 and move relative to the sidewall 160. Alternatively, the wiping seal interface 170 may be
fixed relative to the sidewall 160 and therefore move relative to the main body 150. In another
alternative embodiment, the wiping seal interface 170 may be held in a fixed position by a
portion of the main body 150 other than the filter assembly 112 and move relative to the
sidewall 160 in use.

[0113] The wiping seal interface 170 and vacuum assisted operation in accordance with
the method 1000 is depicted at various stages in Figs. 14, 15, and 16. In the illustrated
embodiment of Fig. 14, the water treatment system 100 as depicted with the untreated water
reservoir 110 having been filled with untreated water 400. A user may insert the main body
150 into the cavity 121 of the untreated water reservoir 110 such that the wiping seal interface
170 engages between the sidewall 160 of the untreated water reservoir 110 and the main body
150, as shown in Fig. 14. It is noted that, in one embodiment, it is not necessary for the user to
use significant force to insert the main body 150 and engage the wiping seal interface 170.
[0114] With the wiping seal interface 170 engaged, the untreated water 400 as well as
any remaining gas present in the cavity 120 of the untreated water reservoir 110 may be
prevented from flowing through the wiping seal interface 170 into the surrounding atmosphere.
At this stage, the untreated water 400 as well as any remaining gas may flow substantially only
through the filter assembly 112 into the cavity 121 of the treated water reservoir 114. The user
may move the lid 317 to the closed position over the spout 344 or ensure that the lid 317 is in
the closed position (such that the spout gasket 320 and the lid 317 substantially seal the
discharge channel 362 and so that the spout 344 is sealed relative to the surrounding
atmosphere). With the discharge channel 362 being sealed from the surrounding atmosphere
and the wiping seal interface 170 engaged, both the cavity 121 of the treated water reservoir

114 and the cavity 120 of the untreated water reservoir may be substantially sealed relative to
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the surrounding atmosphere. The user, at this point, may initiate a water treatment procedure
through activation of a switch of the user feedback circuitry 222.

[0115] Based on initiation of a water treatment procedure, and one or more conditions
being satisfied (e.g., orientation and fluid level being consistent with readiness for treating
water), the control system 200 may direct the pump driver circuitry 228 to begin generation of
a vacuum in the cavity 121 of the treated water reservoir 114. Gas 450 present within the cavity
121 may be sucked through the pump inlet 342, through the pump manifold 309 and the first
or second vacuum pump 311A, 311B, and discharged through the pump outlet 341. As the gas
450 is discharged from the cavity 121 of the treated water reservoir 114, a pressure differential
may develop between the cavity 121 of the treated water reservoir 114 and the cavity 120 of
the untreated water reservoir 110. The fluids and gases within the cavity 120 may traverse
through the filter assembly 112 in an effort to equalize the pressure differential, thereby
resulting in displacement of the main body 150 into the cavity 120 of the untreated water
reservoir 110.

[0116] Traversal of the untreated water 400 through the filter assembly 112 may result
in treatment or removal of one or more contaminants from the untreated water 400 such that
the filter assembly discharges treated water 410 into the cavity 121 of the treated water
reservoir 114. This traversal of the untreated water 400 can be seen in the illustrated
embodiment of Fig. 15, with the main body 150 being displaced further into the cavity 120 of
the untreated water reservoir 110 relative to the position of the main body 150 in the illustrated
embodiment of Fig. 14. As the vacuum assisted process of treating the untreated water 400 and
displacing the main body 150 into the cavity 120 of the untreated water reservoir 110 continues,
ultimately the main body 150 may seat fully into the cavity 120 of the untreated water reservoir
110 as shown in the illustrated embodiment of Fig. 16. At this stage, the pump load sensor

circuitry 230 may detect that no further pumping of gas 450 may yield additional displacement
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of the main body 150 or treatment of untreated water 400, and the controller 210 may de-
energize the first and second pump 311A, 311B.

[0117] In one embodiment, a water treatment procedure may include the following
steps. First, the outer bottle may be filled to a line specified in the cavity of the untreated water
reservoir 110 with water from any municipal water source. Next, the main body 150 may be
placed, with the filter assembly 112, into the cavity 120 of the untreated water reservoir 110.
Confirmation may be conducted to ensure that the lid 317 is closed over the spout 344 on the
top cap assembly 118 to seal the cavity 121 of the treated water reservoir 114.

[0118] Then, the control system 200 may activate the first and second vacuum pumps
311A, 311B in the cap assembly 118 in response to a user providing input via the user input
circuitry 222 (e.g., by placing his finger over the top of a capacitive touch treatment button).
[0119] The creation of a vacuum by the first and second pumps 311A, 311B may cause
the main body (e.g., an inner sleeve assembly with the top cap assembly 118, hollow cylinder
126, and filter assembly 112) to pull down into the cavity 120 of the untreated water reservoir
(e.g., an outer bottle). This vacuum may result in filtering of the untreated water through the
carbon filter 144 of the filter assembly 112 while the water passes from the untreated water
reservoir 110 to the treated water reservoir 114.

[0120] The filter assembly 112 may include an O-ring seal 162 that is disposed below
the threads 136, and may twist into the second end opening 124 of the treated water reservoir
114 to seal the filter assembly 112 to the inside of the inner sleeve. A wiping gasket as part of
the wiping seal interface 170 may be configured to seal the outside of the filter assembly 112
to the inside surface of the untreated water reservoir 110. The movement of the main body 150
through the untreated water 400 in the untreated water reservoir 110 may be achieved by
evacuating the air inside the cavity 121 or chamber inside the treated water reservoir 114, thus
causing the untreated water 400 in the untreated water reservoir 110 to move through the filter

assembly 112 by means of a pressure drop from atmosphere pressure in the untreated water
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reservoir 110 to low pressure caused by evacuating the treated water reservoir 114 of the main
body 150.

[0121] The air evacuated from the treated water reservoir 114 may travel through the
inlet port 342 located on the bottom of cap assembly 118 through an aperture in the window
302 or in the lip 347, or both, into the pump manifold 309.

[0122] In one embodiment, for faster filtration time, the pump manifold 309 may
enable two or more pumps to be used in unison to move air from the cavity 121 of the treated
water reservoir 114. The exhaust air from the first and second pumps 311A, 311B may be
directed into the pump manifold 309 to the outlet port 341 and can be exhausted through the
cap wall to atmosphere.

VIIL Method of Assembly

[0123] A method of assembly in one embodiment is provided to yield the water
treatment system 100 in accordance with the illustrated embodiment of Fig. 1. The method of
assembly may include a top cap assembly 118 assembled with one or more of the following
components to achieve disinfection of water and control the vacuum system to draw the main
body 150 (including the inner sleeve) into the untreated water reservoir 110 (e.g. an outer
bottle).

[0124] The vacuum manifold 309 may receive four O-rings 310 constructed to seal the
first and second vacuum pumps 311A, 311B and their respective inlet and outlet ports to the
vacuum manifold 309. The vacuum pump assembly 340 may then be placed into the carrier
308 with the inlet port 342 of the vacuum pump assembly 340 being placed through an opening
or hole in the bottom of the carrier 308. The vacuum pump assembly 340 may be held into the
carrier 308 with the motor cover 318 by placing two screws 321 through the motor cover 318
and turning them into the carrier 308.

[0125] Next a carrier tray elbow 312 may be assembled to the top of the vacuum

manifold 309. A rubber grommet 303 may be inserted into a receiving detail on the vertical
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surface on the top of the carrier 308. An O-ring 310 may be placed onto the receiving detail on
the top of the vacuum manifold 309. The carrier tray elbow 312 may be inserted into the rubber
grommet 303 with the detail of the O-Ring receiver on the carrier tray elbow 312 seating on
the O-Ring 310. First and second screws 313 may be placed through the carrier tray elbow 312
and threaded into the vacuum manifold 309 to seal the carrier tray elbow 312 to the vacuum
manifold 309. The wires that power the first and second vacuum pumps 311A, 311B may be
routed up along the motor cover 318 and pushed to the side for later attachment to the PCB
322.

[0126] Next a ribbon cable 323 may be attached to the bottom of the PCB 322. The
battery 314 may be placed under the PCB 322 and held in place temporarily with double face
tape (not shown). The battery cable may be attached to the PCB 322. The PCB 322 and the
battery 314 assembly may be placed over the mounting features of the carrier 308. The ribbon
cable 323 may be routed through a wire notch past the motor cover 318, through the carrier
308. The wire connector from the first and second vacuum pump 311A, 311B may be attached
to the PCB 322. Four screws 307 may be placed through the PCB 322 and screwed into the
carrier 308 with bosses to hold the assembly together.

[0127] Next the UV light source 304 may be attached to the heatsink 306 (e.g., an
aluminum heatsink) with two screws 307 that pass-through the UV light source 304 and turn
into the bottom of the heatsink 306. A lookdown PCB 305 may be placed around the UV light
source 304. The two screws 324 may be passed through the lookdown PCB 305, through the
heatsink 306, and threaded into the bottom of the carrier 308, holding the UV light source 304,
lookdown PCB 305, and the heatsink 306 to the bottom of the carrier 308. The ribbon cable
323 may be attached to the connector on the lookdown PCB 305.

[0128] Next the cap seal 320 may be placed into the matching opening of the cap lid
317 (e.g., an outer cap lid) and pressed all the way to the bottom until it seats against the inside

surface. The cap seal 320 seals against the top surface of the spout located on the cap 301 when
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the outer cap lid 317 is in the closed position. The spring plunger or plungers 326 may be
pressed into the receiving detail located on the cap lid 317. The seal 316 may be inserted into
the outer cap 315. Confirmation that the retaining detail on the seal 316 is seated onto the wall
thickness of the outer cap 315 may be performed. The cap lid 317 may be placed around the
raised feature on the top of the outer cap 315 and the pins 325 may be driven through the holes
in the cap lid 317 into the receiving holes of the outer cap 315.

[0129] Next the window 302 may be glued into the cap 301. The rubber grommet 303
may be pressed into the mating detail of the cap 301. The completed carrier tray assembly may
be placed into the cap 301 with the vacuum inlet port 342 pressed through rubber grommet
303. Four screws 313 may be placed through the holes of the cap 301 from the bottom up
through the holes in the carrier 308 and may be turned into the bosses located inside of the
outer cap 315.

[0130] Next the top cap gasket 116 may be placed around the threaded portion of the
cap 301 to seal the cap assembly 118 to the treated water reservoir 114. Lastly, the outer cap
315 may be placed on top of the treated water reservoir 114, and the completed cap assembly
118 may be screwed onto the first end opening 122 of the treated water reservoir 114.

e

[0131] Directional terms, such as “vertical,” “horizontal,” “top,” “bottom,” “upper,”

el el

“lower,” “inner,” “inwardly,

" e

outer” and “outwardly,” are used to assist in describing the
invention based on the orientation of the embodiments shown in the illustrations. The use of
directional terms should not be interpreted to limit the invention to any specific orientation(s).
[0132] The above description is that of current embodiments of the invention. Various
alterations and changes can be made without departing from the spirit and broader aspects of
the invention as defined in the appended claims, which are to be interpreted in accordance with
the principles of patent law including the doctrine of equivalents. This disclosure is presented
for illustrative purposes and should not be interpreted as an exhaustive description of all

embodiments of the invention or to limit the scope of the claims to the specific elements
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illustrated or described in connection with these embodiments. For example, and without
limitation, any individual element(s) of the described invention may be replaced by alternative
elements that provide substantially similar functionality or otherwise provide adequate
operation. This includes, for example, presently known alternative elements, such as those that
might be currently known to one skilled in the art, and alternative elements that may be
developed in the future, such as those that one skilled in the art might, upon development,
recognize as an alternative. Further, the disclosed embodiments include a plurality of features
that are described in concert and that might cooperatively provide a collection of benefits. The
present invention is not limited to only those embodiments that include all of these features or
that provide all of the stated benefits, except to the extent otherwise expressly set forth in the
issued claims. Any reference to claim elements in the singular, for example, using the articles
“a,” “an,” “the” or “said,” is not to be construed as limiting the element to the singular. Any
reference to claim elements as “at least one of X, Y and Z” is meant to include any one of X,
Y or Z individually, and any combination of X, Y and Z, for example, X, Y, Z; X, Y; X, Z ;

and Y, Z.
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CLAIMS
1. A water treatment system comprising:

an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a filter assembly adapted to be disposed within said cavity of said untreated water
reservoir, said filter assembly including an inlet configured to be fluidly coupled with said
cavity to receive the untreated water, said filter assembly including an outlet configured to
discharge treated water;

a treated water reservoir configured to store treated water discharged from said filter
assembly, said treated water reservoir including a water reservoir sidewall, a first end opening,
and second end opening, said second end opening of said treated water reservoir being fluidly
coupled with said outlet of said filter assembly; and

a pressure control assembly operably coupled to said first end opening of said treated
water reservoir, said pressure control assembly configured to generate a vacuum in said treated
water reservoir to facilitate treatment of the untreated water through said filter assembly to said
treated water reservoir, wherein at least one of said filter assembly and said treated water
reservoir move within said cavity of said untreated water reservoir in response to generation of
said vacuum.

2. The water treatment system of claim 1 comprising:

a main body including said filter assembly and said treated water reservoir;

a wiping seal interface disposed between an exterior of said main body and said
sidewall of said untreated water reservoir;

wherein said wiping seal interface forms a seal between an atmosphere surrounding the

water treatment system and said cavity of said untreated water reservoir; and
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wherein generation of said vacuum in conjunction with said seal yields displacement
of said main body into said cavity of said untreated water reservoir and transfer of the untreated
water through said filter assembly to said treated water reservoir.
3. The water treatment system of claim 1 comprising a cap including said pressure control
assembly and configured to cover said first end opening of said treated water reservoir.
4. The water treatment system of claim 1 wherein treatment of said treated water via
vacuum assist is determined to be complete based on sensor output from at least one of a level
sensor and a pump load sensor.
5. The water treatment system of claim 4 wherein treatment is determined to be complete
based on sensor output from the level sensor being indicative that a water level in the treated
water reservoir is substantially unchanging.
6. The water treatment system of claim 5 wherein the level sensor is a time of flight sensor
configured to determine a distance between the time of flight sensor and the treated water in
the treated water reservoir, whereby said distance changes as the treated water is discharged
from said filter assembly.
7. The water treatment system of claim 4 wherein treatment is determined to be complete
based on sensor output from said pump load sensor.
8. The water treatment system of claim 7 wherein said sensor output from said pump load
sensor being below a threshold is indicative of treatment being complete.
9. The water treatment system of claim 3 wherein said pressure control assembly includes
at least one vacuum pump operably coupled to a vacuum manifold, said vacuum manifold
having a reservoir intake in communication with said vacuum pump and an exhaust port
configured to discharge gas obtained from said treated water reservoir via said reservoir intake.
10. The water treatment system of claim 9 wherein said cap includes an accelerometer,
wherein said pressure control assembly is operable to discontinue operation in response to a

determination that an output from said accelerometer is indicative of the water treatment
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system being substantially not upright such that a probability of treated water entering said
reservoir intake is substantially increased.
11. The water treatment system of claim 3 wherein:

said cap includes a UV treatment assembly with a UV light source for disinfecting
water; and

said cap includes a window disposed between at least a portion of said first end opening
of said treated water reservoir and said UV light source.
12. The water treatment system of claim 3 wherein said cap includes a sealable spout fluidly
coupled to said treated water reservoir and configured to discharge treated water for
consumption by a user, whereby said sealable spout is configured to seal to facilitate generation
of said vacuum in said treated water reservoir in conjunction with said pressure control
assembly.
13. The water treatment system of claim 12 wherein said cap includes a closure sensor
operable to provide an output indicative of whether said sealable spout is sealed or open for
discharge of treated water for consumption.
14. The water treatment system of claim 3 wherein:

said cap includes a water level sensor operable to detect a level of water in said treated
water reservoir;

said cap includes a controller configured to control operation of said pressure control
assembly based on output from said water level sensor; and

said controller determines a seal is not formed between said untreated water reservoir
and a surrounding atmosphere based on activation of said pressure control assembly to generate
said vacuum and a lack of substantial change in said level of water in said treated water
TESEervoir.

15. A water treatment system comprising:
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an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a filter assembly adapted to fit within said cavity of said untreated water reservoir, said
filter assembly including an inlet configured to be fluidly coupled with said cavity to receive
the untreated water, said filter assembly including an outlet configured to discharge treated
water;

a treated water reservoir configured to store treated water, said treated water reservoir
being fluidly coupled with said outlet of said filter assembly;

a cap having a spout for discharging the treated water stored in said treated water
reservoir for consumption by a user, said cap having a pressure control assembly configured to
facilitate generation of a pressure differential between said untreated water reservoir and said
treated water reservoir such that the untreated water in said cavity of said untreated water
reservoir flows through said filter assembly to said treated water reservoir; and

said spout being sealable to facilitate generation of said pressure differential between
said treated water reservoir and said untreated water reservoir.

16. The water treatment system of claim 15 wherein said pressure control assembly
includes a vacuum pump configured to displace gas from within said treated water reservoir to
generate said pressure differential between said treated water reservoir and said untreated water
reservoir, and wherein said spout is sealable to prevent intake of gas into said treated water
TESEervoir.

17. The water treatment system of claim 16 wherein said pressure control assembly
includes a vacuum manifold coupled to said vacuum pump, said vacuum manifold having a
gas inlet communicatively coupled with a cavity of said treated water reservoir, said vacuum
manifold having a gas outlet configured to discharge gas from the water treatment system.

18. The water treatment system of claim 15 wherein said cap includes a UV treatment

assembly with a UV light source.
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19. The water treatment system of claim 18 wherein:

said treated water reservoir includes a cavity for storing the treated water;

said cavity of said treated water reservoir is defined at least in part by a sidewall;

said cap is operable to engage an opening of said cavity to substantially prevent spillage
of the treated water; and

said cap includes a window disposed between said UV light source and said cavity with
said cap operably engaged to said opening, wherein said UV light source is configured to
disinfect the treated water being held in said cavity of said treated water reservoir.
20. The water treatment system of claim 15 comprising a wiping seal interface to form a
seal between said cavity of said untreated water reservoir and a surrounding atmosphere.
21. The water treatment system of claim 20 wherein said wiping seal interface facilitates
movement of said treated water reservoir through said cavity of said untreated water reservoir
such that a volume of said cavity of said untreated water reservoir is variable in response to
movement of said treated water reservoir.
22. The water treatment system of claim 20 wherein said treated water reservoir includes a
hollow cylinder with a first end opening and a second end opening, wherein said cap is capable
of being disposed on said first end opening, and wherein said filter assembly is capable of being
disposed on said second end opening, wherein said treated water reservoir, said cap and said
filter assembly define a main body of the water treatment system.
23. The water treatment system of claim 22 wherein:

an exterior surface of said main body is configured to interface with said wiping seal
interface;

said pressure control assembly is capable of generating a vacuum in said cavity of said
treated water reservoir;

said wiping seal interface substantially maintains said seal between the surrounding

atmosphere and said untreated water reservoir; and
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said vacuum in said cavity of said treated water reservoir yields said pressure
differential between said cavity of said treated water reservoir and said cavity of said untreated
water reservoir that is maintained at least in part by said wiping seal interface and that facilitates
transfer of water from said untreated water reservoir to said treated water reservoir through
said filter assembly.
24. A water treatment system comprising:

an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a main body comprising:

a filter assembly adapted to fit within said cavity of said untreated water
reservoir, said filter assembly including an inlet configured to be fluidly coupled with said
cavity to receive the untreated water, said filter assembly including an outlet configured to
discharge treated water;

a treated water reservoir configured to store treated water, said treated water
reservoir being fluidly coupled with said outlet of said filter assembly;

a cap having a spout for discharging the treated water stored in said treated
water reservoir for consumption by a user, said cap including a UV treatment assembly with a
UV light source for disinfecting water;

wherein said untreated water reservoir is configured receive a least a portion of said
main body within said cavity of said untreated water reservoir; and

wherein untreated water in said untreated water reservoir passes through said filter
assembly into said treated water reservoir to allow displacement of said main body into said
cavity of said untreated water reservoir.
25. The water treatment system of claim 24 wherein said cap includes a window disposed

between an opening of said treated water reservoir and said UV light source.
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26. The water treatment system of claim 24 wherein said cap includes a pressure control
assembly configured to generate a vacuum in said treated water reservoir such that a pressure
differential exists between said treated water reservoir and said untreated water reservoir,
whereby the untreated water that is held in said untreated water reservoir passes through said
filter assembly in response to presence of said pressure differential.

27. The water treatment system of claim 26 comprising a wiping seal interface between
said main body and said untreated water reservoir to form a seal between said cavity of said

untreated water reservoir and a surrounding atmosphere.
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AMENDED CLAIMS
received by the International Bureau on 26 November 2019 (26.11.2019)

What is claimed is:
1. A water treatment system comprising:

an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a filter assembly adapted to be disposed within said cavity of said untreated water
reservoir, said filter assembly including an inlet configured to be fluidly coupled with said
cavity to receive the untreated water, said filter assembly including an outlet configured to
discharge treated water;

a treated water reservoir configured to store treated water discharged from said filter
assembly, said treated water reservoir including a water reservoir sidewall, a first end
opening, and second end opening, said second end opening of said treated water reservoir
being fluidly coupled with said outlet of said filter assembly; and

a pressure control assembly operably coupled to said first end opening of said treated
water reservoir, said pressure control assembly configured to generate a vacuum in said
treated water reservoir to facilitate treatment of the untreated water through said filter
assembly to said treated water reservoir, wherein at least one of said filter assembly and said
treated water reservoir move within said cavity of said untreated water reservoir in response
to generation of said vacuum.

2. The water treatment system of claim 1 comprising:

a main body including said filter assembly and said treated water reservoir;

a wiping seal interface disposed between an exterior of said main body and said
sidewall of said untreated water reservoir;

wherein said wiping seal interface forms a seal between an atmosphere surrounding

the water treatment system and said cavity of said untreated water reservoir; and
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wherein generation of said vacuum in conjunction with said seal yields displacement
of said main body into said cavity of said untreated water reservoir and transfer of the
untreated water through said filter assembly to said treated water reservoir.
3. The water treatment system of claim 1 comprising a cap including said pressure
control assembly and configured to cover said first end opening of said treated water
reservoir.
4. The water treatment system of claim 1 wherein treatment of said treated water via
vacuum assist is determined to be complete based on sensor output from at least one of a
level sensor and a pump load sensor.
5. The water treatment system of claim 4 wherein treatment is determined to be
complete based on sensor output from the level sensor being indicative that a water level in
the treated water reservoir is substantially unchanging.
6. The water treatment system of claim 5 wherein the level sensor is a time of flight
sensor configured to determine a distance between the time of flight sensor and the treated
water in the treated water reservoir, whereby said distance changes as the treated water is
discharged from said filter assembly.
7. The water treatment system of claim 4 wherein treatment is determined to be
complete based on sensor output from said pump load sensor.
8. The water treatment system of claim 7 wherein said sensor output from said pump
load sensor being below a threshold is indicative of treatment being complete.
9. The water treatment system of claim 3 wherein said pressure control assembly
includes at least one vacuum pump operably coupled to a vacuum manifold, said vacuum
manifold having a reservoir intake in communication with said vacuum pump and an exhaust
port configured to discharge gas obtained from said treated water reservoir via said reservoir

intake.
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10. The water treatment system of claim 9 wherein said cap includes an accelerometer,
wherein said pressure control assembly is operable to discontinue operation in response to a
determination that an output from said accelerometer is indicative of the water treatment
system being substantially not upright such that a probability of treated water entering said
reservoir intake is substantially increased.
11. The water treatment system of claim 3 wherein:

said cap includes a UV treatment assembly with a UV light source for disinfecting
water; and

said cap includes a window disposed between at least a portion of said first end
opening of said treated water reservoir and said UV light source.
12. The water treatment system of claim 3 wherein said cap includes a sealable spout
fluidly coupled to said treated water reservoir and configured to discharge treated water for
consumption by a user, whereby said sealable spout is configured to seal to facilitate
generation of said vacuum in said treated water reservoir in conjunction with said pressure
control assembly.
13. The water treatment system of claim 12 wherein said cap includes a closure sensor
operable to provide an output indicative of whether said sealable spout is sealed or open for
discharge of treated water for consumption.
14. The water treatment system of claim 3 wherein:

said cap includes a water level sensor operable to detect a level of water in said
treated water reservoir;

said cap includes a controller configured to control operation of said pressure control
assembly based on output from said water level sensor; and

said controller determines a seal is not formed between said untreated water reservoir

and a surrounding atmosphere based on activation of said pressure control assembly to
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generate said vacuum and a lack of substantial change in said level of water in said treated
water reservoir.
15. A water treatment system comprising:

an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a filter assembly adapted to fit within said cavity of said untreated water reservoir,
said filter assembly including an inlet configured to be fluidly coupled with said cavity to
receive the untreated water, said filter assembly including an outlet configured to discharge
treated water;

a treated water reservoir configured to store treated water, said treated water reservoir
being fluidly coupled with said outlet of said filter assembly;

a cap having a spout for discharging the treated water stored in said treated water
reservoir for consumption by a user, said cap having a pressure control assembly configured
to facilitate generation of a pressure differential between said untreated water reservoir and
said treated water reservoir such that the untreated water in said cavity of said untreated water
reservoir flows through said filter assembly to said treated water reservoir; and

said spout being sealable to facilitate generation of said pressure differential between
said treated water reservoir and said untreated water reservoir.

16. The water treatment system of claim 15 wherein said pressure control assembly
includes a vacuum pump configured to displace gas from within said treated water reservoir
to generate said pressure differential between said treated water reservoir and said untreated
water reservoir, and wherein said spout is sealable to prevent intake of gas into said treated
water reservoir.

17. The water treatment system of claim 16 wherein said pressure control assembly

includes a vacuum manifold coupled to said vacuum pump, said vacuum manifold having a

46
AMENDED SHEET (ARTICLE 19)



WO 2020/055780 PCT/US2019/050285

gas inlet communicatively coupled with a cavity of said treated water reservoir, said vacuum
manifold having a gas outlet configured to discharge gas from the water treatment system.
18. The water treatment system of claim 15 wherein said cap includes a UV treatment
assembly with a UV light source.
19. The water treatment system of claim 18 wherein:

said treated water reservoir includes a cavity for storing the treated water;

said cavity of said treated water reservoir is defined at least in part by a sidewall;

said cap is operable to engage an opening of said cavity to substantially prevent
spillage of the treated water; and

said cap includes a window disposed between said UV light source and said cavity
with said cap operably engaged to said opening, wherein said UV light source is configured
to disinfect the treated water being held in said cavity of said treated water reservoir.
20. The water treatment system of claim 15 comprising a wiping seal interface to form a
seal between said cavity of said untreated water reservoir and a surrounding atmosphere.
21. The water treatment system of claim 20 wherein said wiping seal interface facilitates
movement of said treated water reservoir through said cavity of said untreated water reservoir
such that a volume of said cavity of said untreated water reservoir is variable in response to
movement of said treated water reservoir.
22. The water treatment system of claim 20 wherein said treated water reservoir includes
a hollow cylinder with a first end opening and a second end opening, wherein said cap is
capable of being disposed on said first end opening, and wherein said filter assembly is
capable of being disposed on said second end opening, wherein said treated water reservoir,

said cap and said filter assembly define a main body of the water treatment system.
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23. The water treatment system of claim 22 wherein:

an exterior surface of said main body is configured to interface with said wiping seal
interface;

said pressure control assembly is capable of generating a vacuum in said cavity of
said treated water reservoir;

said wiping seal interface substantially maintains said seal between the surrounding
atmosphere and said untreated water reservoir; and

said vacuum in said cavity of said treated water reservoir yields said pressure
differential between said cavity of said treated water reservoir and said cavity of said
untreated water reservoir that is maintained at least in part by said wiping seal interface and
that facilitates transfer of water from said untreated water reservoir to said treated water
reservoir through said filter assembly.
24. A water treatment system comprising:

an untreated water reservoir having a cavity defined at least in part by a sidewall, said
cavity capable of holding untreated water;

a main body comprising:

a filter assembly adapted to fit within said cavity of said untreated water
reservoir, said filter assembly including an inlet configured to be fluidly coupled with said
cavity to receive the untreated water, said filter assembly including an outlet configured to
discharge treated water;

a treated water reservoir configured to store treated water, said treated water
reservoir being fluidly coupled with said outlet of said filter assembly;

a cap having a spout for discharging the treated water stored in said treated
water reservoir for consumption by a user, said cap including a UV treatment assembly with a

UV light source for disinfecting water;
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wherein said untreated water reservoir is configured receive a least a portion
of said main body within said cavity of said untreated water reservoir;

wherein said cap includes a pressure control assembly configured to generate a
vacuum in said treated water reservoir such that a pressure differential exists between said
treated water reservoir and said untreated water reservoir, whereby the untreated water that is
held in said untreated water reservoir passes through said filter assembly in response to
presence of said pressure differential; and

wherein untreated water in said untreated water reservoir passes through said filter

assembly into said treated water reservoir to allow displacement of said main body into said
cavity of said untreated water reservoir.
25. The water treatment system of claim 24 wherein said cap includes a window disposed
between an opening of said treated water reservoir and said UV light source.
26. The water treatment system of claim 24 comprising a wiping seal interface between
said main body and said untreated water reservoir to form a seal between said cavity of said

untreated water reservoir and a surrounding atmosphere.
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