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ABSTRACT

A fluid delivery assembly for a shower includes a waterway assembly, a spray head, and
a water treatment assembly. The spray head is configured to receive fluid from the waterway
assembly and deliver fluid from an outlet. The water treatment assembly is configured to

provide a treatment to the fluid of the waterway assembly.
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OZONE SHOWER DEVICE

BACKGROUND AND SUMMARY OF THE INVENTION

[0001]1] The present invention relates generally to a fluid delivery device for a shower
having a fluid treatment assembly and, more particularly, to a spray head for a shower

configured to output ozonated water.

[0002] Fluid delivery devices, such as showers or faucets, may inciude a fluid treatment
device. For example, a treatment device may include a filter or a water softener configured to
treat the water before it flows from the fluid delivery device. A user input may be provided for

controlled use of the fluid treatment device.

[0003] An illustrative embodiment of the present disclosure includes a fluid delivery
assembly for a shower comprising a waterway assembly, a spray head, and a water treatment
assembly. The spray head is configured to receive fluid from the waterway assembly and deliver
fluid from an outlet. The water treatment assembly is configured to provide a treatment to the
fluid of the waterway assembly to decrease at least one of bacteria, mold, germs, and viruses

within the spray head.

[0004) In another illustrative embodiment of the present disclosure, a fluid delivery
device comprises a waterway assembly, a spray head fluidly coupled to the waterway assembly,
and a water treatment assembly positioned within the waterway assembly. Additionally, the
fluid delivery device comprises a sensor positioned within the waterway assembly. The sensor is
configured to detect a flow of fluid. The fluid delivery device also comprises a controller, which
is in electrical communication with the scnsor and is configured to provide an electrical signal to

the water trcatment assembly to output a treatment into the waterway. The treatment 1s provided

to the spray head for cleaning the spray head.
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[0005] In a fturther 1llustrative embodiment of the present disclosure, a method of
operating a fluid delivery assembly with a water treatment assembly comprises the steps of
providing at least one spray head configured to operate in at least one of a showering mode and a
water treatment mode, and initiating a flow of water from the spray head. Additionally, the
method comprises the step of activating the water treatment assembly when the spray head is in
the water treatment mode. The method also comprises the step of providing a controller
configured to regulate the flow of water from the spray head according to at least one of a water
treatment concentration, a water temperature, and an operating time of the water treatment

assembly.

[0006] Additional features and advantages of the present invention will become apparent
to those skilled in the art upon consideration of the following detailed description of the

illustrative embodiment exemplifying the best modc of carrying out the invention as presently

perceived.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The detailed description of the drawings particularly refers to the accompanying

Figures in which:

[0008] Fig. 1A is a perspective view of an illustrative embodiment spray head for a

shower enclosure of the present disclosure, with the spray head positioned within the shower

enclosure;
[0009]) Fig. 1B is front perspective view of the spray head of Fig. 1A;
[0010] Fig. 2 is a further illustrative embodiment shower spray head within an alternative

shower enclosure of the present disclosure;

[0011] Fig. 3 is a diagrammatic view of the present disclosure, illustrating a water flow

path and an electrical flow path; and
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[0012] Fig. 4 is a diagrammatic view of the present disclosure, illustrating a plurality of

inputs and outputs.

[0013] The embodiments of the invention described herein are not intended to be
exhaustive or to limit the invention to precise forms disclosed. Rather, the embodiments selected
for description have been chosen to enable one skilled in the art to practice the invention.
Although the disclosure is described in connection with water, it should be understood that

additional types of fluids may be used.

[0014] Referring to Figs. 1A and 1B, an illustrative embodiment spray head 10 for a
shower enclosure 1 is shown including a nozzle or outlet 12 having a plurality of openings 14, a
handle 16, and a user input device 18 for toggling or switching between a plurality of modes 20.
Spray head 10 is fluidly coupled to a waterway assembly 22, which may include a flexible hose
24. Illustratively, spray head 10 is a hand-held sprayer and may be coupled to a support stand 26
coupled to a wall 28 of shower enclosure 1. In one embodiment, an alternative embodiment
spray head 10’ may be coupled to a ceiling 30 of an alternative embodiment shower enclosure 1’

(Fig. 2). An escutcheon 32 may be coupled to wall 28 or ceiling 30.

[0015] In operation, spray head 10 receives water from a water supply 38 and outputs the

water through outlet 12. Openings 14 on outlet 12 may be adjusted to provide a plurality of flow
patterns. Additionally, spray head 10 may be configured to operate in a plurality of modes 20.
For example, spray head 10 may be configured in a normal or showering spray mode in which
the water from spray head 10 is intentionally directed toward the user for regular showering. In
the showering mode, the water from spray head 10 may not contain a water treatment.
Alternatively, spray head 10 may be selectively configured in a water treatment mode, for
example a cleaning or ozone mode, in which the water from spray head 10 may contain a water

treatment and is intentionally directed toward shower enclosure 1 rather than the user, as detailed

further herein.
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[0016] When spray head 10 is turned off, residual water may remain therein. Standing
water in spray head 10 may contribute to the presence of bacteria, mold, viruses, or germs within
spray head 10. Additionally, germs, bacteria, mold, and/or viruses may be present in shower
enclosure 1, for example, on walls 28, ceiling 30, and/or a floor 34. A water treatment assembly
40 (Figs. 2 and 3) may be operably coupled to spray head 10 and configured to decrease or
eliminate the presence of bacteria, germs, mold, and/or viruses in spray head 10 and/or shower

enclosure 1.

[0017] As shown in Fig. 3, water treatment assembly 40 may include an energy generator
42, a water treatment device 44, a controller 36, and an energy storage device 46. Water
treatment assembly 40 may further include user input device 18 which, as shown in Fig. 1, may
be a rotatable knob or dial on spray head 10. Alternatively, as shown in Fig. 2, an alternative
user input device 18’ may be a button or knob adjacent shower enclosure 1°. In other
embodiments, user input device 18 may be a sensor, lever, or other activation device. As shown
in Fig. 2, water treatment assembly 40 may be hard-wired to a power system 48 for operation.
Another embodiment of water treatment assembly 40 may be wirelessly or remotely coupled to

power system 48 for operation.

[0018]) Energy generator 42 of water treatment assembly 40 is illustratively positioned
within the flow path of thc water through waterway assembly 22. In one embodiment, energy
generator 42 is positioned upstream of spray head 10 such that energy generator 42 may be
within water supply 38 or hose 24. Illustrative energy gencrator 42 may be a hydroelectric
generator and, as such, generates energy from the flow of water in waterway 22. Energy
generator 42 may be operably coupled to energy storage device 46, which accumulates and

stores the encrgy generated by energy generator 42.

[0019] Exemplary energy storage device 46 may be a rechargeable battery or capacitor
(e.g., a super capacitor). Energy storage device 46 may have an operating life of at least
approximately two years and is configured to store a full charge of energy for at least

approximately two days. During operation of spray head 10, when the water in waterway
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assembly 22 has a flow rate of approximately 1.5 gallons/minute and a pressure of approximately
20 psi, energy generator 42 may be configured to generate a sufficient amount of energy to fully

recharge energy storage device 46 in approximately 10 minutes.

(0020] Water treatment device 44 of water treatment assembly 40 is positioned within
waterway assembly 22 and is operably coupled to energy storage device 46 to receive energy
therefrom. Illustratively, water treatment device 44 may be an ozone generator. Exemplary
water treatment device 44 may be configured to generate a concentration of ozone to
substantially decrease or eliminate the bacteria, mold, viruses, or germs within spray head 10
after approximately 1-5 seconds of operation. Waterway assembly 22, spray head 10, and any
housing or discharge unit for water treatment device 44 are comprised of materials configured to
withstand the presence and potential corrosive properties of the ozone generated by water

treatment device 44.

[0021] Referring to Fig. 4, water treatment assembly 40 also may include a flow sensor
52 operably coupled to controller 36. Flow sensor 52 may be positioned within waterway
assembly 22 and is configured to detect the flow of water therein. Additionally, flow sensor 52
may be configured to indicate the flow rate and/or other properties of the water in waterway

assembly 22 to controller 36.

[0022] Watcr treatment assembly 40 also may include an indicator 54 operably coupled
to controller 36. Indicator 54 may be a light, sound, vibration, or other signal that indicates a
mode or a property of spray head 10 to a user. FFor example, indicator 54 may be an LED light
configured to illuminate, flash, or otherwise indicate the current mode of spray head 10 and/or a
warning or alert to the user. In one embodiment, indicator 54 is an LED configured to 1lluminate

when controller 36 sends a signal indicating that spray head 10 is in the cleaning mode and water

treatment device 44 is operating.

[0023] Additionally, water treatment assembly 40 may include a sensor 56 operably
coupled to energy storage device 46. Energy storage device sensor 56 may be configured to

detect the properties of energy storage device and send a signal to controller 36 to indicate
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properties thereof, such as the current charge capacity ot energy storage device 46, the remaining
operating life of energy storage device 46, and/or that a malfunction has occurred within energy

storage device 46.

[0024] As shown in Fig. 4, water treatment assembly 40 also may include a concentration
sensor 58. Concentration sensor 58 may be positioned within waterway assembly 22
downstream of water treatment device 44 and is configured to detect the concentration of the
water treatment within the water in waterway assembly 22. For example, concentration sensor
58 may be configured to detect the concentration of ozone within the water in waterway
assembly 22. Alternatively, concentration secnsor 58 may be configured to detect other properties
of the water in waterway assembly 22, for example the concentration of particulate matter,
bacteria, or pH. If controller 36 receives a signal from concentration sensor 58 that the water
treatment conccentration is greater than a predetermined maximum value, controller 36 may send

a signal to turn off water treatment device 44.

[0025] Additionally, water treatment assembly 40 may include a temperature sensor 66
(Fig. 4) and may be positioned within waterway 22 and configured to send a signal to controller
36 indicative of the water temperature. Controller 36 may control operation of water trcatment
device 44 based on the temperature of the water. In one embodiment, if tempcrature sensor 66
indicates to controller 36 that the temperature of the water within waterway 22 is greater than a
predetermined maximum, controller 36 may prevent water treatment device 44 from operating.
For example, if water treatment device 44 is configured to output an ozone treatment into the
water in waterway 22, controller 36 may prevent water treatment device 44 from operating when

the temperature of the water is greater than a predetermined maximum temperature in order to

minimize off-gassing.

[0026] Spray head 10 and exemplary water treatment assembly 40 may be configured to
operate in a plurality of modes 20. For example, spray head 10 may operate in the showering
mode, in which water treatment assembly 40 is not operating. As such, water in waterway 22

may flow past water treatment device 44 without receiving a treatment. In this way, a user is not
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exposed to the water treatment during regular showering. In one embodiment, energy generator
42 generates energy from the water even when water treatment device 44 is not operating in
order to maintain a full or complete charge within energy storage device 46. Alternatively,

cnergy generator 42 may not operate when water treatment device 44 1s not operating.

[(0027] In another mode, for example the water treatment mode, the user may activate
water treatment assembly 40 through user input device 18 in order to output a treatment (e.g.,
ozone) into the water in waterway 22. In operation, water treatment assembly 40 operates when
a user activates user input device 18, for example, by turning a dial on user input device 18 in
Fig. 1, pressing a button or knob on user input device 18’ in Fig. 2, actuating a sensor (e.g., a
proximity sensor, such as a capacitive sensor), or flipping a switch. Controller 36 then receives a
signal from user input device 18 to initiate a water treatment, for example an 0zone treatment,
into the water flowing from spray head 10. Controller 36 may send a signal to initiate the flow
of water from water supply 38, or alternatively, a user may manually initiate the flow of water
from water supply 38 by activating a valve assembly 50 (Fig. 2). As the water flows through
waterway assembly 22, the water flows past flow sensor 52. Flow sensor 52 may send a signal
to controller 36 to indicate that water is flowing in waterway assembly 22. When controller 36
receives the signal from flow sensor 52 that water is flowing in waterway assembly 22, controller
36 may actuate water treatment device 44 to output a treatment into the water in waterway
assembly 22. Tlustratively, water treatment device 44 receives power from cncrgy storage
device 46 and outputs ozone into the water, As such, illustrative water treatment device 44 may
decrease the level of bacteria, mold, germs, and/or viruses within spray head 10 and/or shower

enclosure 1,

{0028] Additionally, as shown in Fig. 3, as the water flows through waterway assembly
22, the water flows past energy generator 42, which uses the flow of water to generate energy for
replenishing the energy in energy storage device 46. More particularly, because energy storage
device 46 supplies energy to water treatment device 44 when spray head 10 is in the water

treatment mode, the energy in energy storage device 46 decreases. However, when water
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treatment assembly 40 is activated, energy generator 42 uses the flow of water in waterway

assembly 22 to replenish the energy within energy storage device 46.

[0029] When water treatment device 44 is operating, controller 36 may send a signal to
indicator 54 to alert the user that spray head 10 is in the water treatment mode. As such, the user
understands that the treated water flow from spray head 10 should be directed to shower
enclosure 1, rather than toward the user, in order to limit the user’s exposure to the water
treatment (e.g., ozonated water). In one embodiment, shower enclosure 1 and/or spray head 10
may be configured with a user detection sensor (not shown) which may detect the presence of a
user in the path of the treated water. For example, if an ozonated water flow is directed toward a
user, the user detection sensor may send a signal to controller 36. Controller 36 then may send a
signal to indicator 54 to alert the user to direct the ozonated waler toward shower enclosure 1.
Alternatively, controller 36 may send a signal to turn off water treatment device 44 such that the

water flow from spray head 10 is no longer treated.

[0030] Additionally, when water treatment devicc 44 is operating, controller 36 may be
configured to receive a signal from energy storage device sensor 56 to indicate the conditions of
energy storage device 44 (e.g., the storage capacity). Controller 36 also may receive a signal
from concentration sensor 58 to indicate the concentration of the water treatment within the
water in waterway 22. Controller 36 also may receive a signal from water treatment device 44
indicative of the conditions of water treatment device 44 (e.g., limited operating life, a

malfunction).

[0031] Water treatment assembly 40 may be turned off by controller 36 after a
predetermined length of time of operation. Alternatively, water treatment 40 may be turned off

when a user manually turns off the water flow to spray head 10 (e.g., manually closes valve 50

(Fig. 2)).

[0032] When water treatment assembly 40 is operating as detailed herein, a user also may
be able to indicate a specific type of water treatment. More particularly, water treatment

assembly 40 may be configured to output a water treatment for spray head 10 (1.e., a spray head
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water freatment mode) and a water trcatment for shower enclosure 1 (1.e., a shower enclostire
water treatment mode). When a user activates the spray head water treatment mode, water
treatment device 10 is configured to output a short-duration, high-concentration output of water
reatment in spray head 10 in order to decrease the amount of any bacteria, mold, germs, and/or
viruses within spray head 10 that may be caused by residual water left standing in spray head 10
after a previous use. For example, when water treatment assembly 40 is in the spray head water
treatment mode, water treatment device 44 may operate for a predetermined amount of time to
output a predetermined concentration of ozone into the water in waterway 22 and/or spray head
10 in order to decrease the amount of any bacteria, mold, germs, and/or viruses within spray
head 10. In one embodiment, water treatment device 44 may be configured to operate for
approximately 1-10 seconds, and more particularly, approximately 1-5 seconds, to output a
concentration of ozone sufficient to generally eliminate bacteria, viruses, mold, and/or germs

from spray head 0.

[0033] Controller 36 may include a timer 64 (Fig. 4) for determining the length of time
water trcatment device 44 is operating. As such, when in the spray head water treatment mode,
controller 36 may automatically turn off water treatment device 44 after water treatment device
44 has been operating for the predetermined length of time. Alternatively, controller 36 may
send a signal to indicator 54 to output an indication (e.g., a different LED light color, a flashing
light, and/or a sound or vibration) to the user signaling that the spray head water treatment 1s

complete.

[0034] Alternatively, when a user indicates that spray head 10 should be in the shower
enclosure water treatment mode, water treatment assembly 40 is configured to output a longer-
duration, lower-concentration output of water treatment from spray head 10 in order to decrease
the amount of any bacteria, mold, germs, and/or viruses on walls 28, ceiling 30, and/or floor 34
of shower enclosure 1. For example, a user may direct the water flow from spray head 10 toward
walls 28, ceiling 30, and/or floor 34 of shower enclosure 1 in order to output ozonated water onto
shower enclosure 1. When in the shower enclosure water treatment mode, water treatment

assembly 40 may be configured to operate indefinitely while a user directs the treated water flow
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(e.g., ozonated water flow) toward shower enclosure 1. In an alternative embodiment, controller
36 may turn off water treatment device 44, or indicate to the user that water treatment device 44
should be turned off, after a predetermined length of time (e.g., 10 minutes). The concentration
of ozone outputted from spray head 10 in the shower enclosure water treatment mode may be
less than the concentration of ozone outputted in the spray head water treatment mode in order to

limit the user’s exposure to the ozone.

[0035] In one embodiment, spray head 10 is a hand-held shower sprayer and a user is
able to manually direct the flow of treated water toward specific locations of shower enclosure 1.
Altcernatively, as shown 1n Fig. 2, spray head 10’ may be fixed to a surface of shower enclosure
17, for example ceiling 30. As such, the user does not manually direct the flow of treated water
towards a specific location of shower enclosure 1°. Rather, spray head 10’ 1s configured with a
plurality of openings 62 to output water from spray head 10°. When outputting water from spray
head 10°, water may flow outwardly from openings 62 in order to direct water toward each wall
28’, floor 34°, and/or ceiling 30 of shower enclosure 1°. In one embodiment, spray head 10’ may
be configured to‘ direct water toward walls 28’ at an angle a from spray head 10°. Angle a may
be up to approximately 70°. In this way, when a user activates water treatment assembly 40 1n
the shower enclosure water treatment mode, spray head 10’ outputs treated water (e.g., ozonated
water) to walls 28’ and floor 34’ of shower enclosure 1’. Spray hcad 10" may be configured to

move in a vertical direction and/or rotate in order to output water to various portions of walls 28’
and floor 34°.

[0036] As shown in Fig. 2, user input device 18’ of shower enclosure 1° may be

positioned outside of shower enclosure 1° such that a user activates water treatment assembly 40
from outside of shower enclosure 1°. In this way, the user’s exposure to the water treatment may
be limited because the user is not within shower enclosure 1’ during the water treatment,
Additionally, shower enclosure 1’ may include the user detection sensor which may send a signal
to controller 36 if a user is dctccted within shower enclosure 1° during operation of water
treatment assembly 40. If controller 36 receives a signal from the user detection sensor,

controller 36 may be configured to stop operation of water treatment assembly 40 1n order to
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limit the user’s exposure to the water treatment, or alternatively, may be configured to signal
indicator 54 to output a light, sound, or vibration alerting the user to leave shower enclosure 1’

during operation of water treatment assembly 40.

[0037] Additionally, as shown in Fig. 2, a waterway 22’ of shower enclosure 1’ may be
coupled to walls 28’ such that waterway 22’ generally extends around the inner perimeter of
shower enclosure 1°. Waterway 22’ may be configured with a plurality of outlets 60 in order to
output water along each wall 28” of shower enclosure 1’. As such, when a user activates the
shower enclosure water treatment mode, water assembly 40 outputs treated water from outlets 60
along each wall 28°, which may clean or decrease the amount of bacteria, mold, viruses, and/or
germs on walls 28’, floor 34°, and/or ceiling 30. Waterway 22’ may include a plurality of water
treatment devices 44 such that one water treatment device 44 is positioned adjacent each outlet

60, or alternatively, may be configured with one water treatment device 44 upstream of outlets

60. Water treatment device 44 may be remote from shower enclosure 1°.

[0038] Although the invention has been described in detail with reference to certain
preferred embodiments, variations and modifications exist within the spirit and scope of the

invention as described and defined in the following claims.
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CLAIMS
L. A fluid delivery assembly for a shower comprising:

a walcrway assembly:

a spray head configured to reccive fluid from the waterway assembly and deliver fluid from
an outlet; a water treatment assembly configured to provide a treatment to the fluid of thc waterway
assembly to decrease at least one of bacteria, mold, germs, and viruses within the spray head;

a user imput device configured to receive an input of a user to switch between a plurality of
operating modes of the spray head, the operating modes of the spray head including a showering
mode and a water treatment mode;

a controller operably coupled to the user input device, the controller configured to control
output of the treatment from the water (reatment assembly according to the operating mode of the
spray hcad in response to the uscr input device; and

wherein the water treatment mode includes a spray head water treatment mode and a

shower enclosure water treatment mode, the spray head water trcatment mode permits the water
lreatment assembly to treat residual water left standing in the spray head after a previous use, the
spray head treatment mode comprising a first concentration output of the treatment for a first time
“duration, the shower enclosure treatment mode comprising a second concentration output of the
trcatment for a second time duration, the first concentration output of the treatment being greater
than the second concentration output of the treatment, and the first time duration being less than
the second time duration.

2. The fluid delivery assembly of claim 1, wherein the water treatment assembly includes an
indicating member configured to indicate the operating mode of the spray head.

3. The fluid delivery assembly of claim 1, wherein the controller controls the output of the
(reatment according to at least one of a concentration output of the treatment, a water temperature,
and a time duration of the treatment.

4. The fluid delivery assembly of claim 3, wherein the controller is configured to prevent the

output of the treatment when at least one of the treatment concentration, the water tcmperature,

and the time duration is greater than a predetermined amount.
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5, The fluid delivery assembly of claim 4, wherein the time duration of the treatment is

between one second and ten minutes.

6. The fluid delivery assembly of claim 1, wherein the treatment ts an ozone treatment.

7. The fluid delivery assembly of claim 1, wherein the first time duration comprises 1-10

seconds of application of the treatment.

CA 2846169 2017-12-07
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