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Description
RELATED APPLICATIONS

[0001] The present application claims priority to U.S.
Provisional Patent Application No. 61/932,020, filed Jan-
uary 27, 2014, is related to U.S. Patent Application No.
13/605,587, filed September 6, 2012, which claims pri-
orityto U.S. Patent Application No. 61/573,448, filed Sep-
tember 6, 2011, to U.S. Patent Application No.
61/631,912, filed January 13, 2012, and to U.S. Patent
Application No. 61/637,009, filed April 23, 2012, to U.S.
Patent Application No. 14/470,761, filed August27,2014,
which claims priority to U.S. Patent Application No.
61/871,054, filed August 28, 2013, and which is a con-
tinuation-in-part of U.S. Patent Application No.
13/605,587, and to U.S. Patent Application No.
14/200,540, filed March 7, 2014, which is a continuation
of U.S. Patent Application No. 13/605,587, and the entire
contents of all of which are hereby incorporated by ref-
erence.

FIELD

[0002] The present invention generally relates to
speakers and showers and, more particularly, to an as-
sembly of a shower device and a second device, such
as a speaker, a light source, etc.

SUMMARY

[0003] Inoneaspectoftheinvention, anassembly may
generally include a speaker including a speaker housing,
and speaker components supported in the speaker hous-
ing and operable to produce an audio output; a sensor
operable to sense an orientation of the speaker housing;
and control components operable to determine the ori-
entation of the speaker housing, and control the speaker
components based on the orientation of the speaker
housing.

[0004] The sensor may be supported in the speaker
housing. The sensor may include an accelerometer. The
sensor may be a first sensor element of a sensor assem-
bly, and the sensor assembly may also include a second
sensor element external to the speaker housing.

[0005] The assembly may further comprise a support
operable to support the speaker, the second sensor el-
ement being supported on the support. The support may
include a shower device. The shower device may include
a shower device housing defining a receptacle, and the
speaker may be supportable in the receptacle. The
speaker housing is supported for movement relative to
the support.

[0006] The sensor assembly may sense the relative
orientation of the first sensor element and the second
sensor element. The control components may be oper-
able to determine the orientation of the speaker housing
by determining the relative orientation of the first sensor
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element and the second sensor element, and the control
components may be operable to control the speaker
components based on the relative orientation of the first
sensor element and the second sensor element.

[0007] One of the first sensor element and the second
sensor elementmay include a Hall effect sensor element,
and the other of the first sensor element and the second
sensor element may include a magnet. The other of the
first sensor element and the second sensor element may
include a plurality of magnets spaced apart on an asso-
ciated one of the speaker housing and the support.
[0008] The control components may be at least par-
tially supported in the speaker housing. The assembly
may further comprise a power source supported in the
speaker housing and operable to power the speaker
components.

[0009] The controlcomponents may be operable to de-
termine a change in orientation of the speaker housing,
and control the speaker components based on the
change in orientation of the speaker housing.

[0010] The speaker components may be operable to
produce an audio output at a volume, and the control
components may be operable to control the speaker
components to control the volume of the audio output
based on the orientation of the speaker housing. The
speaker components may be operable to selectively and
alternatively output one of afirstaudio track and a second
audio track, and the control components may be operable
to control one of a first audio track and a second audio
track to be output by the speaker components based on
the orientation of the speaker housing.

[0011] Inanother aspectofthe invention, a shower and
speaker assembly may generally include a shower de-
vice including a shower device housing defining an inlet
and an outlet in fluid communication with the inlet; and a
speaker supported by the shower device housing, the
speaker including a speaker housing, speaker compo-
nents supported in the speaker housing and operable to
produce an audio output, a touch sensor engageable by
a user, and control components operable to control the
speaker components based on user input from the touch
Sensor.

[0012] The touch sensor may include a capacitive
touch sensor. The touch sensor may include a resistive
touch sensor. The shower device housing may define a
receptacle, the outlet including a plurality of nozzles ar-
ranged in an annular ring about the receptacle, and the
speaker may be supportable in the receptacle.

[0013] In yet another aspect of the invention, an as-
sembly may generally include a speaker including a
speaker housing, speaker components supported in the
speaker housing and operable to produce an audio out-
put, a rechargeable power source operable to power the
speaker components, and a secondary coil; and a stand
operable to support the speaker, the stand including a
stand housing, and a primary coil connectable to an ex-
ternal power source. When the speaker is supported on
the stand and when the primary coil is energized, the



3 EP 2 898 956 A1 4

secondary coil may generate a current to charge the re-
chargeable power source.

[0014] The speaker may further include a speaker
electrical contact, and a circuit electrically connected be-
tween the rechargeable power source and the speaker
electrical contact, and the assembly may further include
a power cord removably, selectively and alternatively
connectable to the stand to electrically connect the ex-
ternal power source to the primary coil and to the speaker
electrical contact to electrically connect the external pow-
er source to the circuit to charge the rechargeable power
source.

[0015] Inafurtheraspect of the invention, an assembly
may generally include a multi-mode shower device in-
cluding a shower device housing defining an inlet con-
nectable to a water supply and a housing port in fluid
communication with the inlet, the shower device housing
defining a receptacle, and a spray engine supported by
the shower device housing and operable to change a
mode of the shower device between a first shower mode
and a second shower mode different than the first shower
mode, the spray engine defining a first engine inlet in
fluid communication with a first outlet and a second en-
gine inlet in fluid communication with a second outlet, in
the first shower mode, the housing port being in fluid com-
munication with the first engine inlet, in the second show-
er mode, the housing port being in fluid communication
with the second engine outlet; and a speaker supportable
by the shower device housing in the receptacle, the
speaker including a speaker housing, and speaker com-
ponents supported in the speaker housing and operable
to produce an audio output.

[0016] The spray engine may be pivotable relative to
the shower device housing to change the mode of the
shower device. The spray engine may be pivotable rel-
ative to the receptacle.

[0017] Inanotheraspectoftheinvention, a shower and
speaker assembly may generally include a shower de-
vice including a shower device housing defining an inlet
and an outlet in fluid communication with the inlet, the
shower device housing defining a receptacle; and a
speaker supported by the shower device housing in the
receptacle, the speaker including a speaker housing as-
sembly including a speaker face and a housing body hav-
ing an end opposite the speaker face, speaker compo-
nents supported in the speaker housing and operable to
produce an audio output through the speaker face, con-
trol components operable to control the speaker compo-
nents based on user input, and an input component op-
erable by a user, the input component being arranged
on the speaker to be positioned in the receptacle when
the speaker is supported by the shower device housing.
[0018] The housing body may include a front housing
portion and a rear housing portion movable relative to
the front portion to provide the input component. The con-
trol components may be operable to control the speaker
components based on relative movement between the
front housing portion and the rear housing portion.

10

15

20

25

30

35

40

45

50

55

[0019] The speaker housing assembly may include an
intermediate part connected between the front housing
portion and the rear housing portion. The intermediate
part may be flexible to allow relative movement between
the front housing portion and the rear housing portion.

[0020] Theinputcomponentmay include abutton. The
button may be supported on the speaker housing assem-
bly.

[0021] In yet another aspect of the invention, an as-

sembly may generally include a shower device including
a shower device housing defining an inlet and an outlet
in fluid communication with the inlet; and a speaker in-
cluding a speaker housing, and speaker components
supported in the speaker housing and operable to pro-
duce an audio output; and control components operable
to determine a characteristic of the assembly, and control
the speaker components based on the characteristic.
[0022] The characteristic may include one of content
of the audio output, a mode of the shower device and
ambient noise. The speaker components may be oper-
able to produce an audio output at a volume, and the
control components may be operable to control the
speaker components to control the volume of the audio
output based on the characteristic.

[0023] The assembly may further include a micro-
phone. The control components may be operable to de-
termine one of mode of the shower device and the am-
bient noise through the microphone.

[0024] Inafurtheraspectoftheinvention, anassembly
may generally include a shower device including a show-
er device housing defining an inlet and an outlet in fluid
communication with the inlet, a valve assembly operable
to control flow through the outlet; a speaker including a
speaker housing, and speaker components supported in
the speaker housing and operable to produce an audio
output; and control components operable to determine
one of content of the audio output and a mode of the
speaker, and control the valve assembly to adjust the
flow based on the one of the content and the mode.
[0025] The valve assembly may include a solenoid-
controlled valve assembly. The valve assembly may be
operable to control the flow between a maximum flow
and a minimum flow. The minimum flow may be no flow.
[0026] Inanother aspect of the invention, an assembly
may generally include a speaker including a speaker
housing, speaker components supported in the speaker
housing and operable to produce an audio output, a re-
chargeable power source operable to power the speaker
components, a speaker electrical contact, and a circuit
electrically connected between the rechargeable power
source and the speaker electrical contact; and a stand
operable to support the speaker, the stand including a
stand housing, and a stand electrical contact connectable
to an external power source. When the speaker is sup-
ported on the stand, the speaker electrical contact may
be electrically connected to the stand electrical contact,
and current may be suppliable from the external power
source to charge the rechargeable power source.
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[0027] The speaker may further include a second
speaker electrical contact, the circuit electrically connect-
ing the second speaker electrical contact to the recharge-
able power source. The assembly may further comprise
a power cord removably, selectively and alternatively
connectable to the stand to electrically connect the ex-
ternal power source to the stand electrical contact and
to the second speaker electrical contact to electrically
connect the external power source to the circuit to charge
the rechargeable power source.

[0028] Any feature of any of the preceding aspects of
the invention may be employed separately or in combi-
nation with any other feature of the same aspect or one
or more of the other aspects of the invention. The inven-
tion may extend to and include any feature or combination
of features disclosed herein. Features and advantages
of the invention in each of its aspects may become ap-
parent to those skilled in the art upon review of the de-
tailed description, claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]
Figs. 1A-1D are views of a shower assembly.

Fig. 2 is a rear perspective view of an alternative
construction of a shower assembly.

Figs. 3A-3C are views of another alternative con-
struction of a shower assembly.

Fig. 4 is a rear perspective view of yet another alter-
native construction of a shower assembly.

Figs. 5A-5C are views of a further alternative con-
struction of a shower assembly.

Fig. 6A-6D are views of another alternative construc-
tion of a shower assembly.

Fig. 7 is a view of an alternative construction of a
waterway assembly.

Figs. 8A-8E are views of alternative second devices,
such as an image display device, a light, and an in-
dicator or clock, respectively, for use with a shower
assembly shown in Figs. 6A-6D.

Figs. 9A-9l are views a second device, such as a
speaker assembly, shown in Figs. 6A-6D.

Figs. 10A-10C are views of an alternative construc-
tion of a second device, such as a speaker assembly,
shown in Figs. 9A-9l.

Figs. 11A-11B are views of yet another alternative
construction of a shower assembly.

10

15

20

25

30

35

40

45

50

55

Figs. 12A-12B are views of a second device, such
as aspeaker, showninFigs. 11A-11B, removed from
the shower device.

Figs. 13A-13E are views of an alternative construc-
tion of a shower device, such as a multi-function
shower device, for use with a second device.

Fig. 14 is a cross-sectional view of a second device
and schematically illustrates a sensor and control
assembly.

Fig. 15 is a cross-sectional view of a shower assem-
bly and schematically illustrates an alternative con-
struction of a sensor and control assembly.

Fig. 16A is a front view of a second device and illus-
trates an alternative construction of input compo-
nents.

Figs. 16B-16C are schematic views of constructions
of an input component.

Fig. 17 is a front view of a second device and illus-
trates another alternative construction of an input
component.

Fig. 18 is a side view of a second device and illus-
trates yet another alternative construction of an input
component.

Fig. 19 is a side cross-sectional view of a portion of
a shower device and a valve assembly.

Figs. 20A-20B are perspective views of a second
device and a stand and schematically illustrate
charging assemblies.

Figs. 21A-21B are perspective views of a second
device and a stand and schematically illustrate al-
ternative constructions of charging assemblies.

DETAILED DESCRIPTION

[0030] Before anyindependentembodiments of the in-
vention are explained in detail, it is to be understood that
the invention is not limited in its application to the details
of construction and the arrangement of components set
forth in the following description or illustrated in the fol-
lowing drawings. The invention is capable of other inde-
pendent embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood
that the phraseology and terminology used herein is for
the purpose of description and should not be regarded
as limiting.

[0031] Use of "including" and "comprising" and varia-
tions thereof as used herein is meant to encompass the
items listed thereafter and equivalents thereof as well as
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additional items. Use of "consisting of" and variations
thereof as used herein is meant to encompass only the
items listed thereafter and equivalents thereof. Further,
it is to be understood that such terms as "forward", "rear-
ward", "left", "right", "upward" and "downward", etc., are
words of convenience and are not to be construed as
limiting terms.

[0032] A showerassembly 10is shown in Figs. 1A-1D.
The assembly 10 generally includes a shower device 14
and a second device 16, such as an entertainment device
(e.g., a speaker 18, a display, a bubble blower, etc.), a
light source, a time keeping device (e.g., a clock, atimer),
a dispenser (e.g., of shampoo, soap, aroma, essential
oils, softeners, purifiers, etc.) or a combination of such
devices.

[0033] In the illustrated construction, the shower de-
vice 14 includes a showerhead 22. In other constructions
(not shown), the assembly 10 may include another show-
er device having a configuration different than the show-
erhead 22, such as, for example, a different type of show-
erhead, arain can, a hand shower, a wall-mounted water
tile, etc., with the second device.

[0034] The showerhead 22 includes an inlet connector
26 for threaded connection to a water supply pipe (not
shown) of a water supply (e.g., household/residential,
commercial, etc.). The showerhead 22 also includes a
housing 30, and a ball joint 34 is provided between the
housing 30 and the inlet connector 26. The housing 30
has an inlet 38 extending along an inlet axis 42. A wa-
terway 46 extends from the inlet 38 to a showerhead
outlet assembly 50.

[0035] The outlet assembly 50 includes a back plate
54 and aface plate 58 defining an annular outlet chamber
62 communicating with the waterway 46. Nozzles or out-
lets 66 are provided on the face plate 58. Water flows
through the outlets 66 to define a curtain or envelope 70
(partially shown in Fig. 1A) of water. The illustrated en-
velope 70 of water is generally conical (extending along
an outlet axis 74) and surrounds an open center. The
envelope 70 may have other shapes.

[0036] The plates 54, 58 define aligned central open-
ings 78, 82, respectively, such that the outlet assembly
50 has a generally annular, doughnut shape. A flared
surface 86 extends from the opening 78 to a plane 90 of
the face plate 58. In the illustrated construction, the plane
90 is aligned with a front surface of the face plate 58, and
the outlets 66 project forwardly of the plane 90.

[0037] The housing 30 defines a receptacle 94 for the
second device 16. In the illustrated construction, the re-
ceptacle 94 is provided along the inlet and outlet axes
42,74. Toaccommodate the receptacle 94, the waterway
46 includes a diverted portion 98. The housing 30 defines
an inlet chamber 102 behind the receptacle 94, and the
diverted portion 98 communicates between the cham-
bers 102, 62. The front wall of the inlet chamber 102
provides a back wall of the receptacle 94. The peripheral
surface around the opening 78 in the back plate 54 pro-
vides a front surface of the receptacle 94. The outer wall
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of the diverted portion 98 provides a lateral wall of the
receptacle 94. A radial portion 104, formed with the di-
verted portion 98, extends radially along the back plate
54,

[0038] The seconddevice 16issupported by the show-
erhead housing 30 and includes a housing 106, in the
illustrated construction, removably supportable in the re-
ceptacle 94. In other constructions, the second device
16 may not be removable from the shower device 14
(e.g., formed with the shower device 14 as a unit, formed
separately and then non-removably attached to the
shower device 14, etc.).

[0039] The housing 106 defines a container for com-
ponents/materials associated with the second device 16
(e.g., power components 138, output components 110,
material to be dispensed, etc.). With a speaker 18, the
housing 106 supports speaker components 110 for pro-
ducing an output (e.g., audio, sound, etc.) through an
outlet 114 along an output axis 118. The speaker 18 is
supported in the receptacle 94 with the output axis 118
aligned and co-axial with the outlet axis 74 to project
sound through the openings 78, 82.

[0040] A sound permeable and substantially water im-
permeable cover or screen 122 covers the speaker outlet
114. The speaker outlet 114 is arranged in a plane 126,
and, in the illustrated construction, the speaker plane 126
is recessed from the plane 90 of the face plate 58 which
may also inhibit water from entering the speaker 18.
[0041] As shown in Fig. 1A, the outlets 66 surround
the output of the second device 16 (the speaker outlet
114). The outlets 66 are arranged in multiple rings on the
face plate 58 about the periphery of the speaker outlet
114. The resulting envelope 70 has multiple layers sur-
rounding the output of the second device 16 (e.g., the
speaker 18). The face plate 58 and other components of
the showerhead 22 may be formed of a material, such
as hard plastic, silicone, etc., which may enhance the
sound output of the speaker 18.

[0042] The illustrated showerhead 22 is designed for
use with the second device 16 to enhance the output by
the second device 16 (e.g., sound output of the speaker
18) and/or the experience of the user. For example, com-
ponents of the illustrated showerhead 22 may have a
shape and/or construction (e.g., the flared surface 86,
the output/pattern of the outlets 66, etc.), may operate
(e.g., the envelope 70 resulting from the water flow)
and/or may be formed of materials to obtain or promote
the desired output/experience. Other design factors
(e.g., the combination of the showerhead 22 and the sec-
ond device 16, materials of the shower enclosure
[0043] (e.g., a soft tray to reduce the sound of water
hitting the floor surface), etc.) may also be considered.
[0044] The second device 16 is positioned co-axially
with the inlet 38 and the outlets 66 of the showerhead
22. As shown in Fig. 1C, in the illustrated construction,
water is axially behind (in the inlet chamber 102) the sec-
ond device 16. Water is diverted around the second de-
vice 16 through the diverted portion 98.
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[0045] In the illustrated construction, the second de-
vice 16 is removably supported by the showerhead hous-
ing 30. The second device 16 is inserted into and re-
moved from the receptacle 94 without tools. As shown
in Fig. 1D, the second device 16 is inserted laterally
(transverse to the outlet axis 74) into the receptacle 94.
Also, the second device 16 is connected to the housing
30 behind the back plate 54.

[0046] Connecting structure 130 is provided between
the second device 16 and the shower device 14 (e.g.,
between the speaker housing 106 and the showerhead
housing 30) to removably connect the housings 106, 30.
The connecting structure 130 may include frictional en-
gagement between one or more of the walls of the re-
ceptacle 94 and the housing 106 (e.g., a friction fit). Ma-
terial (not shown) with enhanced frictional properties may
be provided on the engaging surfaces. Force-applying
structure (not shown) may be provided to increase or
augment the frictional force. Such structure may include
a flexible "clamping" arrangement of components of the
showerhead housing 30 (e.g., the spaced-apart diverted
portions 98A of the waterway 46A shown in Fig. 2), mag-
netic connecting structure (discussed below), etc.
[0047] The connecting structure 130 may include inter-
engaging connecting members (not shown), such as one
or more projections and recesses, rails and grooves, etc.
The connecting structure 130 may include positive en-
gagement structure (not shown) to lock the second de-
vice 16 to the showerhead housing 30. For example, a
movable locking member (not shown; e.g., a projection)
may limit movement of the housing 106 from the recep-
tacle 94. A user moves the locking member (through di-
rect engagement, a remote actuator, etc.) to allow the
second device 16 to be removed. The locking member
may allow insertion of the second device 16 into the re-
ceptacle without movement of the locking member by the
user (e.g., an angled surface on the locking member is
engaged by the housing 106 to move the locking member
out of the way).

[0048] The second device 16 may also be removably
connectable to another shower component, such as, for
example, a different style/model showerhead (e.g., any
of the showerheads shown in Figs. 2-6D, 11, 13A-13E,
15), a rain can, a hand shower, a wall-mounted water
tile, etc., or to a non-shower component, such as a sup-
port external to a shower (for example, a support post
132 shown in Fig. 8B), to provide a modular system. In
such a system, a single second device 16 is removably
connectable to the showerhead 22 and to another differ-
ent component. The other component includes comple-
mentary connecting structure (e.g., frictional struc-
ture/materials, force-applying structure, inter-engaging
connecting members, etc.) and may include a housing
defining a receptacle 94 for supporting the second device
16.

[0049] The other shower component may incorporate
structure similar to the showerhead 22 (e.g., a ring-
shaped shower outlet assembly 50). For example, U.S.
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Design Patent No. D565,699 illustrates a hand shower.
In the modular system, the illustrated hand shower may
be modified to have a housing with a ring-shaped shower
outlet assembly similar to the assembly 50 of the show-
erhead 22. The second device 16 is supported in a similar
manner on the modified hand shower.

[0050] The removable second device 16 may also be
connected separately in the shower enclosure (not
shown). For example, the second device 16 may be con-
nected to connecting structure, similar to that described
above, mounted on a wall of the shower enclosure, con-
nected to a support (a slide bar for a hand shower, a
support/post external to the shower). Alternatively, a suc-
tion cup (not shown) may be connected to the second
device 16 for connection to a wall or support or a clip (not
shown) may be provided to hang the second device 16
from a portion of the shower enclosure or from structure
external to the shower.

[0051] Intheillustrated construction of the speaker 18,
the speaker components 110 receive a signal to output
from a remote source (not shown), such as aphone, com-
puter, other remotely-communicating source device, etc.
(e.g., cell phone, smart phone (iPhone), smart wearable
(e.g., smart watch, smart eyewear, etc.), desktop com-
puter, laptop computer, tablet computer (iPad), MP3
player (iPod), other comparable device, etc.). To com-
municate with the remote source, communication com-
ponents 134 provide a wireless interface between the
output components 110 and the remote source directly
or via a network. The communication components 134
include, for example, short-wavelength microwave trans-
mission (e.g., Bluetooth) or IEEE 802.11 ("Wi-Fi") com-
patible devices.

[0052] The communication components 134 may pro-
vide one-way communication (e.g., from the remote
source to the output components 110) or two-way com-
munication (e.g., between components of the second de-
vice and the remote source). If two-way communication
is provided, the second device 16 and/or the shower de-
vice 14 may include input components (not shown) ca-
pable of generating a signal to be sent to the remote
source via the communication components 134. For ex-
ample, the input components may include one or more
buttons to control operation of the remote source (e.g.,
"ON/OFF", "Play/Pause", "Fwd", "Rev", "Volume", "Call
Answer", "End Call" buttons, a key pad, a touch pad, a
touch screen, etc.). The input components may include
a microphone for use with a phone, intercom, etc.
[0053] The second device 16 also includes a power
source or power components, such as a battery 138, for
powering components of the second device 16. In the
illustrated construction, the battery 138 is rechargeable
when the second device 16 is removed from the recep-
tacle 94. One or more charging terminals 142 are pro-
vided on the housing 106 for connection to an external
power source (not shown) such as line power through a
removable power cord, USB cord, etc. The second de-
vice 16 is removed from the showerhead 22, and the
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terminals 142 are connected to the external power source
to recharge the battery 138. When the second device 16
is supported on the showerhead 22, the terminals 142
are covered by a portion of the showerhead housing 30
(e.g., by the diverted portion 98). A terminal cover (not
shown; but similar to the cover 296 shown in Fig. 9B, 9D,
and 9G) may also be provided on the housing 106.
[0054] It should be understood that electronic compo-
nents (e.g., the output components 110, the communi-
cation components 134, the power components, etc.),
associated modules and logical structures are capable
of being implemented in software executed by a micro-
processor or a similar device or of being implemented in
hardware using a variety of components including, for
example, application specific integrated circuits
("ASICs"). Terms like "controller" and "module" may in-
clude or refer to both hardware and/or software.

[0055] Fig. 2 illustrates an alternative construction of
a shower assembly 10A. The assembly 10A is similar to
the assembly 10 described above and shown in Figs. 1A-
1D, and the description above is referred to for common
elements. Modified elements are discussed below and
have the same reference number "A".

[0056] In the assembly 10A, the waterway 46A in-
cludes a diverted portion 98A which is wider than the
diverted portion 98 shown in Figs. 1A-1D. The diverted
portion 98A provides an arc-shaped recess to at least
partially laterally capture the second device 16A (e.g., a
speaker 18A). The showerhead 22A may be arranged
so that the diverted portion 98A is at the lowest point.
The second device 16A can thus rest on the diverted
portion 98A when supported in the receptacle 94A.
[0057] Figs. 3A-3C illustrate another alternative con-
struction of a shower assembly 10B. The assembly 10B
is similar to the assembly 10, 10A described above and
shown in Figs. 1A-1D and 2, respectively, and the de-
scription above is referred to for common elements. Mod-
ified elements are discussed below and have the same
reference number "B".

[0058] In the assembly 10B, the waterway 46B in-
cludes multiple (two) diverted portions 98B and 98B’. The
illustrated diverted portions 98B, 98B’ are spaced apart
on the showerhead housing 30B by about 180°. The di-
verted portions 98B, 98B’ cooperate to capture the sec-
ond device 16B (e.g., a speaker 18B). As mentioned
above, at least one of the diverted portions 98B, 98B’
may be flexible to allow insertion of the second device
16B and/or to apply force to retain the second device 16B
(e.g., to provide connecting structure 130B or to supple-
ment other connecting structure).

[0059] The use of multiple diverted portions 98B, 98B’
may also allow the flow through the showerhead 22B to
be adjusted. For example, one diverted portion 98B pro-
vides afirst flow path, and the other diverted portion 98B’
provides a second flow path. Combined flow through both
flow paths may provide increased flow through the show-
er outlet assembly 50B. The flow paths may have differ-
entvolumes such that flow through one flow path is great-
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er than through the other flow path. A valve arrangement
(not shown) may be provided to selectively control flow
through one or both of the flow paths (e.g., minimum flow
through the smaller flow path, medium flow through the
larger flow path, maximum flow through both flow paths).
The valve arrangement may include a user control (not
shown; e.g., a button or selector).

[0060] In other constructions (not shown), the valve
arrangement may be automatically controlled through
another input (e.g., based on the output of the second
device 16B (e.g., the speaker 18B)). In such construc-
tions, the valve arrangement may include one or more
electronically-controlled valves (e.g., a solenoid valve
similar to the solenoid 548 shown in Fig. 19 and described
below) operated by control components (e.g., similar to
the control components 524 shown in Fig. 19 and de-
scribed below). The water flow may be adjusted in rela-
tion to the intensity, rhythm, etc. of the sound output of
the speaker 18B to also provide a tactile experience from
the assembly 10B, in addition to the audio experience.
The control components may be selectively activated/de-
activated to add/remove the tactile experience.

[0061] Fig. 4 illustrates yet another alternative con-
struction of a shower assembly 10C. The assembly 10C
is similar to the assembly 10, 10A, 10B described above
and shown in Figs. 1A-1D, 2 and 3A-3C, respectively,
and the description above is referred to for common el-
ements. Modified elements are discussed below and
have the same reference number "C".

[0062] In the assembly 10C, the waterway 46C in-
cludes multiple (three) diverted portions 98C, 98C’ 98C".
The illustrated diverted portions 98C, 98C’ 98C" are
spaced apart on the showerhead housing 30C by about
120°. The diverted portions 98C, 98C’ 98C" cooperate
to capture the speaker 18C.

[0063] Asmentionedabove, atleastone ofthe diverted
portions 98C, 98C’ 98C" may be flexible to allow lateral
insertion of the second device 16C (e.g., a speaker 18C)
and/or to apply force to retain the speaker 18C. However,
in the illustrated construction, the second device 16C is
inserted into and removed from the receptacle 94C the
receptacle 94C from the front of the shower outlet as-
sembly 50C. As also mentioned above, the use of mul-
tiple diverted portions 98C, 98C’, 98C" may also allow
the flow through the showerhead 22C to be adjusted.
[0064] Figs. 5A-5C illustrate an alternative construc-
tion of a shower assembly 10D. The assembly 10D is
similar to the assembly 10, 10A, 10B, 10C described
above and shown in Figs. 1A-1D, 2, 3A-3C and 4, re-
spectively, and the description above is referred to for
common elements. Modified elements are discussed be-
low and have the same reference number "D".

[0065] In the assembly 10D, the second device 16D
(e.g., a speaker 18D) is inserted into and removed from
the receptacle 94D through the front of the shower outlet
assembly 50D. In the illustrated construction, the flared
surface 86D is provided on a flared portion 150 on the
front of the second device 16D. The back plate 54D and
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the front plate 58D are generally annular, and the shower
outlet assembly 50D is in the shape of a relatively flatter
ring (compared to the shower outlet assembly 50 shown
in Figs. 1A-1D).

[0066] The connecting structure 130D includes inter-
engaging ramp surfaces 154, 158 on the speaker 18D
and the showerhead 22D, respectively, engaging upon
a1/4turn. Afirst setof ramp surfaces 154, 158 s provided
on a rim 162 of the flared portion 150 and the shower
outlet assembly 50D, and a second set of ramp surfaces
154, 158 is provided on the rear of the speaker housing
106D and the front wall of the inlet chamber 102D. The
speaker 18D is thus retained at both ends.

[0067] Figs. 6A-6D illustrate another alternative con-
struction of a shower assembly 10F. The assembly 10F
is similar to the assembly 10, 10A, 10B, 10C, 10D de-
scribed above and shown in Figs. 1A-1D, 2, 3A-3C, 4,
5A-5C, respectively, and the description above is re-
ferred to for common elements. Modified elements are
discussed below and have the same reference number
"F".

[0068] Intheillustrated showerhead 22F, several com-
mon showerhead components are shown. For example
(see Fig. 6D), the inlet connector 26F includes a screen
washer 170F and a flow regulator 174F. A holder 178F,
a flat ring 182F and a wave spring 186F are provided
around the ball joint 34F.

[0069] The showerhead 22F includes (see Figs. 6C-
6D and 7) a waterway assembly 190F communicating
with the inlet 38F. As shown in Fig. 6D, cooperating
threads 192F connect the housing 30F and the waterway
assembly 190F. The waterway assembly 190F includes
(see Figs. 6C-6D and 7) outer and inner waterway mem-
bers 194F, 198F cooperating to define the waterway 46F
and the inlet and outlet chambers 102F, 62F, respective-
ly. The waterway members 194F, 198F are connected,
for example, by welding (e.g., ultrasonic), adhesive, etc.,
to provide a fluid tight seam.

[0070] The inner waterway member 198F provides a
sprayface member defining openings 260. The waterway
assembly 190F also includes a nozzle member 264 with
nozzles 268, atleast some of which have barbs 272. The
illustrated nozzles 268 are oriented along respective ax-
es 274. The nozzle member 264 provides the outlets 66F
arranged in the face plane 90F (see Fig. 6B). The nozzle
member 264 may be formed as a soft thermoplastic elas-
tomer (TPE), and the nozzles/outlets 66F may be self-
cleaning.

[0071] Each nozzle 268 is received in a corresponding
opening 260, and, as shown in Fig. 6C, the barbs 272
engage the inner waterway member 198F to connect the
members 198F, 264. The construction of the nozzles 268
and the barbs 272 is such that water pressure through
each nozzle 268 increases the engagement between the
barbs 272 and the inner waterway member 198F. Also,
in the illustrated construction, the edge 276 of the nozzle
member 264 wraps around the edge 280 of the inner
waterway member 198F. Ridges 284 on the outer surface
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of the nozzle member 264 fit in corresponding grooves
288 in the inner waterway member 198F. Additional or
alternative connecting arrangements (e.g., adhesive,
welding, etc.) may also be provided to connect and/or
seal the members 198F, 264.

[0072] As shown in Figs. 6C-6D and 7, a magnet 206F
is supported on the showerhead 22F (e.g., in a recess
292 on theinner waterway member 198F), and the nozzle
member 264 covers the magnet 206F. The illustrated
magnet 206F is located out of the waterway 46F, en-
closed and sealed between the members 198F, 264. The
magnet 206F is held in the recess 292, for example, by
adhesive (epoxy), press-fit, welding, etc. In other con-
structions (not shown), the magnet 206F may be sup-
ported in another manner (e.g., molded into the inner
waterway member 198F or the nozzle member 264)
and/or in another location on the showerhead 22F.
[0073] Fig. 7 illustrates an alternative construction of
the waterway assembly 190. The waterway assembly
190 includes outer and inner waterway members 194,
198 cooperating to define the waterway 46E and the inlet
and outlet chambers 102E, 62E, respectively. The wa-
terway members 194, 198 include cooperating recesses
to provide the receptacle 94E.

[0074] The waterway members 194, 198 are connect-
ed, for example, by welding (e.g., ultrasonic), adhesive,
etc., to provide a fluid tight seam. The inner waterway
member 198 includes a spray face assembly 202 provid-
ing the outlets 66 and arranged in the face plane 90E.
The spray face assembly 202 includes a soft thermoplas-
tic elastomer (TPE) overmold and the nozzles/outlets
66E are self-cleaning.

[0075] A magnet 206 is supported on the waterway
assembly 190 (e.g., in a recess on the inner waterway
member 198), and a cap 210 covers the magnet 206.
Theillustrated magnet 206 is supported in the inlet cham-
ber 102E, and the cap 210 is connected to the waterway
member 198 to enclose the magnet 206, for example, by
welding (e.g., ultrasonic), adhesive, etc., to seal the mag-
net 206. In other constructions (not shown), the magnet
206 may be supported in another manner (e.g., molded
into the inner waterway member 198) and/or in another
location on the showerhead 22E.

[0076] The second device 16F is illustrated in more
detail in Figs. 9A-9I. As mentioned above, the second
device 16F may include an entertainment device (e.g., a
speaker 18F, a display, a bubble blower, etc.), a light
source, a time keeping device (e.g., a clock, a timer), a
dispenser (e.g., of shampoo, soap, aroma, essential oils,
softeners, purifiers, etc.) or a combination of such com-
ponents.

[0077] The second device 16F may be removably con-
nectable to a shower component, such as, for example,
different style/model showerheads (e.g., any of the show-
erheads shown in Figs. 2-6D, 11, 13A-13E, 15, a rain
can, a hand shower, a wall-mounted water tile, etc., or
to anon-shower component, such as a wall of the shower
enclosure, a support external to a shower (for example,
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asupportpost 132 shown in Fig. 8B), to provide amodular
system. In such a system, a single second device 16F is
removably connectable to the showerhead 22F and to
another different component. The other component in-
cludes complementary connecting structure (e.g., fric-
tional structure/materials, force-applying structure, inter-
engaging connecting members, etc.) and may include a
housing defining a receptacle for supporting the second
device 16F.

[0078] Also,insucha system, multiple different second
devices 16F are removably connectable to each support
component. Different second devices 16F of the same
type (e.g., different speakers 18F) may be differentiated
by different materials, markings, colors, etc.

[0079] For example, a different individual speaker 18F
(e.g., multiple individual speakers 18F) for each individ-
ualin a household is removably connectable to the show-
er device 14F (and/or to other support devices/compo-
nents in the system). Also, one type of second device
16F (e.g., a speaker 18F) and another different type of
second device 1F6 (e.g., a different entertainment de-
vice, a light source, a time keeping device, a dispenser,
combination, etc.) may be removably connectable to the
shower device 14F.

[0080] The illustrated second device 16F (e.g., a
speaker 18F shown in Figs. 9A-9l) includes a housing
106F connected to a face 212F, for example, by welding
(e.g., ultrasonic), adhesive, etc., to seal the second de-
vice 16F to be water resistant or waterproof. The housing
106F defines a container for components/materials as-
sociated with the second device 16F (e.g., power com-
ponents 138F, output components 110F, material to be
dispensed, etc.). The components of the second device
16F depend on the type of device. The housing assembly
(the housing 106F and/or the face 212F) may formed of
and/or include covering layers of elastomeric materials
(e.g., thermoplastic elastomer (TPE), rubber, etc.) to pro-
tect the second device 16 and its components if the sec-
ond device 16 is dropped, thrown, impacted, etc.
[0081] For audio output devices (e.g., including a
speaker), the output components 110F include speaker
components 110F producing an audio output through an
outlet (such as the illustrated outlet 114F in the face
212F). In other constructions (not shown), the speaker
outlet 114F may be arranged on a different portion of the
housing 106F. With the speaker 18F, a screen 122F is
disposed behind the face 212F and is preferably micro-
etched to provide sound permeability/water impermea-
bility.

[0082] For visual output devices (e.g., a display (Fig.
8C), a light (Fig. 8D), an indicator (Fig. 8E), etc.), the
output components 110F include components producing
the visual output, for example, on the face 212F or other
portion of the housing 106F. In such constructions, the
face 212F may not include the illustrated openings
(shown in phantom in Fig. 8A) in the outlet 114F.
[0083] For material dispensing devices, the output
components 110F include a dispensing mechanism
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(e.g., a pump, a valve, etc.) to dispense material from
the device 16F and a reservoir to contain material to be
dispensed. The material may be dispensed through
openings in the outlet 114F. The dispensing mechanism
may be powered by the power source 138F (e.g., a bat-
tery-powered pump or valve). Alternatively, the dispens-
ing mechanism may be operated by manual actuation
(e.g., by the button 218F). In some constructions, fluid
flow (e.g., water flow from the shower device 14F) may
power the dispensing mechanism or cause dispensing
of material (e.g., by mixing with water from the shower
device 14F).

[0084] The output components 110F may receive a
signal to output and/or for control from a remote source
(notshown), such as a phone, computer, other remotely-
communicating source device, etc. (e.g., cell phone,
smart phone (iPhone), desktop computer, laptop com-
puter, tablet computer (iPad), MP3 player (iPod), other
comparable device, shower device controls, etc.).
[0085] Communication components 134F (e.g., Blue-
tooth or IEEE 802.11 ("Wi-Fi") compatible devices) pro-
vide a wireless interface between the output components
110F and the remote source. The communication com-
ponents 134F may provide one- or two-way communica-
tion. If two-way communication is provided, the second
device 16F and/or the shower device 14F may include
input components (control buttons 224 (see Fig. 12B), a
key pad, a touch pad, touch screen, a microphone, etc.)
capable of generating a signal to be sent to the remote
source via the communication components 134F to com-
municate with a remote device (e.g., to control operation
of a remote source).

[0086] The second device 16F also includes a power
source or power components, such as a battery 138F,
for powering components of the second device 16F. A
switch (e.g., button 218F) operates the output compo-
nents 110F, and anindicator 222F (e.g., a LED; see Figs.
6A, 9A and 9C) lights to indicate that the second device
16F is "ON". In the illustrated construction, the indicator
222F is incorporated into the button 218F.

[0087] In the illustrated construction, the battery 138F
is rechargeable when the second device 16F is removed
from the receptacle 94F. In other constructions (not
shown), the battery may be removable for charging
and/or replacement. In some constructions (not shown),
the battery may be part of a battery pack removable from
the housing 106F as a unit (e.g., the rear portion of the
second device may form the removable battery pack and
be separable from the front portion). In other construc-
tions (not shown), the battery may be supported in a
closeable compartment on the housing 106F (e.g., in the
front face, a side wall, the rear wall). In still other con-
structions (not shown), the second device 16F may be
powered by line power, for example, when the second
device 16 is not removable from the shower device 14
(e.g., formed with the shower device 14 as a unit, formed
separately and then non-removably attached to the
shower device 14, etc.).
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[0088] The second device 16F also includes (see Figs.
9E and 9G) a printed circuit board (PCB) 214F connected
to the output components 110F. The PCB 214F provides
the communication components 134F and includes a port
216F (e.g., a mini-USB port) connectable to an external
source (e.g., a power source (not shown) to charge the
battery 138F, an audio source (not shown), etc.). In the
illustrated construction, the housing 106F includes struc-
ture (e.g., ridges 294) to support components of the sec-
ond device 16F (e.g., the battery 138F), in this case, in
spaced relation from the wall of the housing 106F. As
shown in Figs. 9E, 9G and 10B-10C, a magnet 226F is
supported and connected to the housing 106F, for ex-
ample, in a recess 295 by adhesive, (epoxy), press-fit,
welding, etc.

[0089] The second device 16F includes a cover 296 to
close the port 216F. The cover 296 includes (see Figs.
9B, 9D-9E, 9G and 18) a barbed projection 300 which is
inserted through an opening 304 (see Figs. 9E and 9G-
9l) in the housing 106F. In the closed position (see Figs.
9B, 9D-9E and 18), the cover 296 engages the housing
106F to provide a water-resistant or watertight seal. The
cover 296 is moved (e.g., pivoted about the projection
300, flexed, etc.) to uncover the port 216F. The cover
296 may be biased toward the closed position so that,
when the port 216F is not in use, the cover 296 closes
the port 216F.

[0090] Figs.10A-10Cillustrate an alternative construc-
tion of a second device 16E. As shown in Fig. 10A, a stop
feature, such as a "flat" 250, is molded on housing 106E
to prevent the second device 16E from moving (e.g., roll-
ing) when supported on a flat surface (e.g., in use on a
countertop, during charging, etc.). The second device
16E may have another stop feature shape (e.g., a two-
dot pattern texture (not shown), raised ridges 252 (see
Fig. 12A) on the housing 106E acting in a similar manner.
[0091] In other constructions (see Figs. 20A-21B), a
stand 550 may be provided for the second device 16.
The stand 550 is constructed to support the second de-
vice 16 separately from the shower device 14 (e.g., for
storage, use, battery charging, etc. of the second device
16). In the illustrated construction, the stand 550 has a
recess 554 for receiving a portion of the second device
16. With the stand 550, the second device 16 (e.g., the
speaker 18) is supported in an appropriate orientation
for use.

[0092] As illustrated (see Figs. 10A-10B), a cover is
not provided for the port 216. When used with a shower
device 14E, the wall of the receptacle 94E covers the
port 216 to inhibit water from entering the port 216. In
other constructions, a separate cover (not shown but sim-
ilar to the cover 296 in see Figs. 9B, 9D-9E, 9G and 18)
for the port 216 may be provided.

[0093] AsshowninFig. 10B, a magnet 226 is support-
edonthe housing 106E, and a cap 230 covers the magnet
226. The cap 230 is connected to the housing 106E to
enclose the magnet 230 in the housing 106E, for exam-
ple, by welding (e.g., ultrasonic), adhesive, etc.
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[0094] As shown in Figs. 6C-6D and 7, the waterway
assembly 190F (members 194F, 198F, 264) include co-
operating recesses to provide the receptacle 94F. In the
assembly 10F, the second device 16F (e.g., the speaker
18F) is inserted into and removed from the receptacle
94F through the front of the showerhead 22F. In the il-
lustrated construction, the waterway 46F is annular and
extends around the receptacle 94F. Water enters the
showerhead 22F and is directed to the inlet chamber
102F behind the second device 16F. Water flows from
the shower inlet 38F to the shower outlets 66F and is
diverted around the second device 16F.

[0095] As shown in Figs. 6B-6C and 15 (and in Figs.
11A-11B), the second device 16F (e.g., the speaker 18F)
projects from the showerhead 22F so that the second
device plane 126F is positioned forwardly of the face
plane 90F. In other constructions (not shown), the planes
126, 90 may be generally aligned. In still other construc-
tions (see, for example, Figs. 1A-5), the second device
plane 126 is recessed from faceplate plane 90. With a
speaker 18F or other second device capable of outputting
sound, acoustic analysis of the shower assembly 10 in-
dicates that the "best" sound production is achieved with-
out any geometry of the showerhead 22F (e.g., the flared
surface 86 of the face plate 58) applied to the sound
outputting device, in other words, with the second device
plane 126 aligned with or positioned forwardly of the
shower outlet plane 90.

[0096] Even with a forward position of the second de-
vice 16 relative to the faceplate plane 90, the orientation
of the nozzle axes 274 in a direction away from the sec-
ond device 16F inhibits water from contacting and poten-
tially damaging or adversely affecting operation of the
second device 16F. The nozzles 268 are positioned
about the periphery of the housing 106F but are oriented
to direct water flow outside of the periphery of the second
device 16F. However, in constructions of the second de-
vice 16 in which water facilitates operation of the second
device 16 (e.g., in some constructions of a material dis-
penser), nozzles 268 may instead be oriented toward the
second device 16.

[0097] As shown in Figs. 6B-6D and 15, the illustrated
showerhead housing 30F is generally conical. In other
constructions, the showerhead 22 may have a different
shape with the outer housing 30 being, for example, cup-
shaped, semi-spherical (see Figs 11A-11B), bell-shaped
(notshown), cylindrical (notshown), etc. In the alternative
constructions, the internal components (e.g., the water-
way assembly 190F) are common between the construc-
tions with only the different-shaped outer housing 30 be-
ing changed/substituted. With alternative outer housings
30, the appearance of the showerhead 22 may thus be
easily changed by the manufacturer, distributor or end
user. In still further alternative constructions, the outer
housing 30 may be common between the constructions,
and the internal components (e.g., the waterway assem-
bly 190F) may be changed/substituted.

[0098] As shown in Figs. 6C-6D, 8A, 9A-9B, 9D-9E,
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10A-10B, 14-15, 18 and 20A-21B, the illustrated second
device 16F is also generally conical. In other construc-
tions, the second device 16 may have a different shape,
such as, for example, bell-shaped (see Figs. 12A-12B),
cylindrical (see Figs. 1A-4), etc. The receptacle 94 has
a shape which is complementary to the shape of the sec-
ond device 16 (e.g., a generally conical receptacle 94F,
shown in Fig. 6C, for receiving a generally conical second
device 16F). The receptacle 94 and the second device
16 preferably have symmetry about the output axis 118
of the second device 16 such that the second device 16
can be supported in the receptacle 94F in a plurality of
rotational orientations.

[0099] The illustrated connecting structure 130F pro-
vides a magnetic docking arrangement. In the illustrated
construction, the showerhead 22F and the second device
16F include cooperating magnets 206F, 226F to releas-
ably retain the second device 16F on the showerhead
22F. In other constructions (not shown), rather than a
magnet, one of the showerhead 22F and the second de-
vice 16F may include another type of magnetic element
(e.g., an element formed of a ferromagnetic material,
etc.) which is attracted to the remaining magnet. In still
other constructions (not shown), the magnet(s) 206F,
226F may be positioned in a different location on the
showerhead 22F and/or on the second device 16F.
[0100] The second device 16F is arranged to provide
a grip surface (the rim 234F) so that a user can overcome
the force of the connecting structure 130F to remove the
second device 16F from the showerhead 22F. A space
238F is provided between the rim 234F and the waterway
assembly 190F to enable user to grasp the second device
housing 106F. In the illustrated construction (see Fig.
6B), the space 238F is an axial space because the sec-
ond device 16F projects from the showerhead 22F.
[0101] In constructions in which the second device 16
is aligned with or recessed into the showerhead 22, an
annular space may be provided so that the rim 234 may
be gripped. Still other arrangements may be provided to
allow access to the second device 16. For example, a
recess or opening (not shown) may be provided on the
showerhead 22 to allow access to rim 234 of the second
device 16. In other constructions, portions of the second
device housing 106 may extend beyond the waterway
assembly 190. For example, wings (not shown) on the
second device 16 project to the radial edge of shower-
head 22. In other constructions (not shown), the second
device 16 may include a material (e.g., elastomeric)
and/or shape(s) (e.g., scallop shape) providing an im-
proved grip surface.

[0102] The pattern of the showerhead outlets 66 and
of the face of the second device 16 (e.g., the speaker 18)
may be coordinated. In the illustrated construction (see
Figs. 9A and 9C), the outlets 66F are arranged in a gen-
erally uniform two-hole pattern for universal nesting of
the second device 16F (e.g., the speaker 18F) in the
showerhead 22F.

[0103] As shown in Fig. 11A, the assembly 10 may
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include a light source 254 which emits light from the re-
ceptacle 94 around the second device 16. In the con-
struction shown in Fig. 11A, the light source 254 is sup-
ported on the housing 106 and reflects out of the recep-
tacle 94. In other constructions (see Fig. 8D), the second
device 16 may itself be a light source (e.g., having one
or more LEDs) with light being output from the face 212.
[0104] In an exemplary process of assembling the
shower assembly 10F, the waterway members 194F,
198F are connected, for example, by welding (ultrason-
ic), adhesive, etc. The magnet 206F is positioned in the
recess 292 and connected to the inner waterway member
198F, for example, by adhesive (epoxy), press-fit, weld-
ing, etc. The nozzle member 264 is assembled to the
inner waterway member 198F, with each nozzle 268 be-
ing inserted into an associated opening 260, the barbs
272 engaging the inner waterway member 198F and the
edge 276 being wrapped around the edge 280 of the
inner waterway member 198F.

[0105] The components of the ball joint 34F are con-
nected to the waterway assembly 190F, and a selected
showerhead housing 30F (e.g., a conical housing 30F)
is threaded on, completing assembly of the showerhead
22F. The second device 16F (a speaker 18F) is inserted
intothe receptacle 94F and connected to the showerhead
22F by the connecting structure 130F (e.g., the magnets
206F, 226F).

[0106] In some constructions (see Figs. 13A-13E), the
shower device 14 may include a multi-function shower
device to selectively provide different shower functions,
modes (e.g., a soft spray mode, a pulse spray mode, an
aerated spray mode, a cyclone spray mode, use of dif-
ferent numbers of spray nozzles, flow rates, pressures,
etc.). The terms "mode" and "function" may be used in-
terchangeably herein.

[0107] An example of a suitable multi-function shower
device and spray engine and its operation are illustrated
and described in U.S. Patent Application Publication No.
US2014/0138461 A1, published May 22,2014, the entire
contents of which is hereby incorporated by reference.
The illustrated exemplary shower device may be modi-
fied to incorporate a second device 16, for example, by
replacing its central soft spray mode with or reconfiguring
the spray modes around a central receptacle for the sec-
ond device 16.

[0108] As shownin Fig. 13A, the illustrated multi-func-
tion shower device 14 includes a spray engine 412, a
valve bearing 420 and a valve 422. As shownin Fig. 13B,
the spray engine 412 includes a spray face 438, a dis-
tributor 442 and a clamp 444. In the illustrated construc-
tion, the spray engine 412 provides a pulse spray mode,
an aerated spray mode and a cyclone spray mode. The
illustrated spray engine 412 is continuously rotatable
(can rotate infinitely in either direction) with respect to
the valve bearing 420 and valve 422 to change between
various functions, or spray modes, of the shower device
414,

[0109] Fig. 13C illustrates a rear view of the distributor
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442, the side of the distributor 442 from which fluid enters.
The distributor 442 has a plurality of ports 448, and each
of the discrete rotational positions of the spray engine
412 corresponds to one port 448 (e.g., the shower device
14 employs the same number of ports as discrete rota-
tional positions).

[0110] The distributor 442 also includes a plurality of
discrete inlets 454, 456, 458, and each of the ports 448
is aligned with an inlet 454, 456, 458. In the illustrated
construction, the distributor 442 includes three of each
ofthe inlets 454, 456, 458. In a given position of the spray
engine 412 with respect to the valve 422 (see Fig. 13D),
a set of three associated ports 448, each spaced 120
degrees apart, aligns with the three flow ports 426 in the
valve 422. Fig. 13D illustrates the ports 448 in one of the
discrete rotational positions of the spray engine 412 (e.g.,
fully in a spray mode).

[0111] Asdescribed above, each set of three ports 448
corresponds with a set of spray inlets 454, 456, 458 cor-
responding with a single spray mode. The shower device
414 may include one, two, three, four, five or more modes
and be scaled to various sizes (e.g., from 90 mm to 160
mm diameter). Any combination of number of modes and
size may be employed.

[0112] The shower device 414 includes a receptacle
94 for receiving a second device 16. A connecting struc-
ture (not shown, but similar to those described above) is
provided to releasably connect the second device 16 to
the shower device 14.

[0113] Intheillustrated construction, the valve bearing
420 provides the receptacle 94, and the spray engine
412 is pivotable relative to the receptacle 94 and relative
to the second device 16 supported in the receptacle 94.
Accordingly, during adjustment of the shower function,
the second device 16 does not pivot and thus remains in
the position/orientation in which it is installed, thereby
maintaining input components, logos, etc. in a desired
position/orientation.

[0114] In other constructions (not shown), the recep-
tacle 94 may be provided by the pivotable spray engine
412. In such constructions, the receptacle 94 and the
second device 16 pivot with the spray engine 412 during
adjustment of the shower mode.

[0115] Fig. 13E schematically illustrates the spray face
438 divided into a plurality of spray zones with a recep-
tacle 94 in the center. The illustrated shower device 414
is constructed with a centrally-located receptacle 94 and
concentric spray zones (a soft spray zone 470, a pulse
spray zone 472 and an aerated spray zone 474). A cy-
clone spray zone 476 is provided in the aerated spray
zone 474. A second device 16 is supportable in the re-
ceptacle 94.

[0116] In some constructions (see Figs. 14-15), input
components to control operation of the second device 16
may include the second device 16 itself. For example,
manipulation of the second device 16 may control oper-
ation of the second device 16 and/or the remote source
(e.g., for a speaker 18, adjust the volume, tone, quality
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of the output, adjust output between multiple second de-
vices 16, control playback or mode of the remote source
(forward, reverse, change track, change from one mode
(media playback) to another mode (phone), pivot the dis-
play to be upright, etc.). For other configurations of the
second device 16 (e.g., a light, a dispenser, etc.), ma-
nipulation of the second device 16 may control similar
operational characteristics (e.g., the brightness of the
light, the dispensing rate for the dispenser, etc.) or other
characteristics.

[0117] As shownin Fig. 14, the second device 16 may
include a sensor 520 operable to sense a characteristic
of the second device 16 (e.g., a position, orientation or
change of position/orientation of the second device 16
(for example, relative to the shower device 14 or support
132 or relative to the environment, etc.)). The sensor 520
may include an accelerometer, gyroscope, other device,
etc., supported by the housing 106 and operable to sense
the characteristic. Based on the sensed characteristic,
control components 524 (e.g., of the PCB 214) control
operation of the second device 16 and/or of the remote
source, (e.g., adjust the volume, control playback (for-
ward, reverse, skip/change track), etc.).

[0118] The control components 524 include combina-
tions of hardware and software that are operable to,
among other things, configure and control operation of
the second device 16 and/or the remote source. The con-
trol components include a processing unit (e.g., a micro-
processor, a microcontroller, or another suitable pro-
grammable device), non-transitory computer-readable
media, and an input/output interface. The processing
unit, the media, and the input/output interface are con-
nected by one or more control and/or data buses. The
computer-readable media stores program instructions
and data. The processing unit is configured to retrieve
instructions from the media and execute the instructions
to perform the control processes and methods described
herein.

[0119] The input/output interface transmits data from
the control components 524 to external systems, net-
works, and/or devices and receives data from external
systems, networks, and/or devices. The input/output in-
terface stores data received from external sources to the
media and/or provides the data to the processing unit.
[0120] In the illustrated construction, the sensor 520
senses the orientation/change in position of the second
device 16 relative to the environment. In one example
(e.g., for a speaker 18, based on the change in position,
the control components adjust the volume of the output
(e.g., pivoting the speaker 18 clockwise increases the
volume; pivoting counterclockwise decreases the vol-
ume). In another example, based on the change in posi-
tion, the control components control playback (e.g., piv-
oting the speaker 18 clockwise skips forward to the next
track; pivoting counterclockwise skips backward to the
previous track).

[0121] An example of a suitable sensor 520, such as
an accelerometer, and its operation to control a device
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are illustrated and described in U.S. Patent Application
Publication No. US 2010/0219775 A1, published Sep-
tember 2, 2010, the entire contents ofwhich is hereby
incorporated by reference.

[0122] Acircuit (not shown) for the sensor 520 includes
a 3-axis accelerometer circuit (not shown). The acceler-
ometer circuit includes an inertial sensor (not shown)
having internal sensing elements measuring the Earth’s
static gravitational field by providing acceleration infor-
mation in three axes (e.g., mutually orthogonal axes X,
Y and Z) and outputting signals based on the sensed
conditions. In other constructions, the accelerometer cir-
cuit may be a single axis or 2-axis accelerometer circuit.
[0123] The sensor 520 and control components 524
provide control of the second device 16/remote source
even when the second device 16 is not supported in the
shower device (e.g., on a counter top, in a stand (such
as the stand 550), floating in a tub, etc.). For example,
the volume may be adjusted as the second device 16 is
rolled on the counter top, pivoted in the stand, etc., with
external structure (e.g., raised ridges 252 (see Fig. 12A))
providing defined volume positions.

[0124] Inthe tub, the control arrangement may provide
additional functionality as the second device 16 bobs in
the water. For example, when the sensor 520 senses a
constantly or frequently changing orientation (e.g., of the
second device 16 bobbing in a tub), the control compo-
nents 524 may cause the second device 16 to emit light,
change emitted light color, glow (when the second device
16 includes a light source or light-emitting device), shake
(when the second device 16 includes a mechanism to
cause shaking/vibration), etc.

[0125] Inanotherconstruction (see Fig. 15), the sensor
520’ may be part of a sensor assembly and cooperate
with structure on the shower device 14 or the support
132. For example, the sensor 520’ may include a Hall
effect sensor, and one or more magnets 528 may be
supported on the shower device 14. As the second device
16 is adjusted relative to the shower device 14, the Hall
effect sensor senses the change, and the control com-
ponents 524 adjust operation (e.g., volume) accordingly.
[0126] In operation, the control components 524 may
determine the initial characteristic (e.g., position) of the
second device 16 (e.g., when the second device 16 is
turned "ON", when the second device 16 is connected
to the shower device 14/support 132, etc.). For this initial
position, the control components 524 set an initial oper-
ational condition for the second device 16 and/or the re-
mote source (e.g., an initial volume level). This initial op-
erational condition (and others) may be set during man-
ufacture and/or programmed by the user. When a user
adjusts the second device 16 (e.g., by pivoting about the
axis 118 (see Fig. 14)), the sensor 520, 520’ senses the
change in position, and the control components 524 ad-
just, for example, the output volume accordingly.
[0127] A mode selectbutton M (see Fig. 16A) may also
be incorporated into the second device 16. Based on
input to the mode select button M and subsequent ma-
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nipulation of the second device 16 by the user (as sensed
by the sensor 520, 520°), the control components 524
adjust the selected operation accordingly. For example,
the mode select button M may be used to select between
volume, track selection, etc., such that, when "volume"
mode is selected, manipulation of the second device 16
by the user controls the volume accordingly and, when
"track selection" mode is selected, the same manipula-
tion of the second device 16 by the user controls the track
selection accordingly.

[0128] In some constructions (see Fig. 16A), input
components to control operation of the second device 16
may include one or more touch sensors 532 (e.g., ca-
pacitive, resistive, etc.). In the illustrated construction,
the second device 16 includes a touch sensor 532 for
the mode select button M of the second device 16/remote
source to be controlled (e.g., volume, tone, quality of the
output, balance/fade between multiple second devices
16, playback or mode of the remote source (forward, re-
verse, change track, change from one mode (media play-
back) to another mode (phone), etc.) and two touch sen-
sors 532 (shown with arrows) to provide the user input
in the selected mode. The ON/OFF button 218 may also
include a touch sensor 532.

[0129] The capacitive touch sensor(s) 532 (see Fig.
16C) generally include a conductive sensor surface in-
sulated with respect to ground. The control components
524 sense the touch of the user on the sensor surface
(e.g., closing acircuit; see Fig. 16B) and control operation
of the second device 16 and/or the remote source based
on the user input.

[0130] Examples of a capacitive touch sensor 532 and
its operation to control a device are illustrated and de-
scribed in U.S. Patent No. 8,847,913, issued September
30, 2014, U.S. Patent No. 6,734,685, issued May 11,
2004, U.S. Patent Application Publication No. US
2015/0002467 A1, published January 1, 2015, U.S. Pat-
ent Application Publication No. US 2013/0263370 A1,
published October 10,2013, and U.S. Patent Application
No. 61/934,811, filed February 2, 2014, the entire con-
tents of all of which is hereby incorporated by reference.
[0131] The resistive touch sensor(s) 532’ (see Figs.
16D-16E) may generally include two flexible sheets coat-
ed with a resistive material and separated by an air gap
or microdots. When contact is made to the surface of the
touch sensor, the two sheets are pressed together. On
these two sheets are horizontal and vertical lines that,
when pushed together, register the precise location of
the touch.

[0132] In an alternative construction (see Fig. 17), the
ON/OFF button 218 (and/or the mode select button M)
is covered by an elastomeric layer 536. In the illustrated
construction, the layer 536 covers the face 212 radially
outside of the speaker outlet 114. The button(s) 218, M
are actuated through the layer 536. The layer 536 may
also cover the interface between the face 212 and the
housing 106 and the body of the housing 106. The layer
536 may improve sealing, gripping, etc., of the housing
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assembly. The layer 536 may also protect the second
device 16, its components.

[0133] In some constructions (not shown), an input
component may include a push button switch in the re-
ceptacle 94, for example, instead of the ON/OFF button
218, the mode selector M, etc. Such a button may be
supported on the peak of the housing 106 or, in other
constructions, in the bottom of the receptacle 94. Pushing
the second device 16 into the receptacle 94 actuates the
button. The control components 524 sense actuation of
the button and control operation of the second device 16
and/or the remote source based on the user input.
[0134] In another construction (see Fig. 18), the hous-
ing 106 may be constructed to provide an input compo-
nent, for example, instead of the ON/OFF button 218,
the mode selector M, etc. As shown in Fig. 18, the illus-
trated housing 106 is formed as an assembly including
a front portion 106’ and a rear portion 106" movable rel-
ative to one another.

[0135] To provide aninput signal, the front portion 106’
ismovedrelative to the rear portion 106" (e.g., by pushing
the front portion 106’ inwardly). The control components
524 sense relative movement between the housing por-
tions 106’, 106" and control operation of the second de-
vice 16 and/or the remote source based on the user input.
[0136] An intermediate member 540 connects the
housing portions 106°, 106" and seals the interface be-
tween the housing portions 106, 106". The intermediate
member 540 is sufficiently flexible to allow relative move-
ment between the housing portions 106’, 106" to produce
an input, while being sufficiently rigid to allow the housing
106 to house, protect, etc., the internal components of
the second device 16.

[0137] In some constructions, the control components
524 may automatically control operation of the second
device 16 and/or the remote source (e.g., in the case of
a speaker 18, adjust the output volume based on one or
more of the content, shower operation, ambient noise
level, etc.). For example, the control components 524
may determine the content (e.g., music genre, conver-
sation, etc.) being output, and, for certain content, the
control components 524 may adjust the output to a pre-
ferred or optimal output level for the content. For exam-
ple, the control components 524 may increase the vol-
ume for talk radio output which, compared to music, can
be more difficult to hear when ambient noise levels inter-
fere.

[0138] As another example, in a multi-function shower
device, as discussed below, certain spray modes (e.g.,
pulse mode, aerated mode, cyclone mode, etc.) may cre-
ate more noise than other modes (e.g., soft spray mode).
The control components 524 may determine the shower
mode (e.g., via a mode sensor or signal) and, based on
the determined mode, set the output level of the second
device 16 accordingly (louder for louder spray modes;
quieter for quieter spray modes).

[0139] Additionally or alternatively, a sensor (e.g., a
microphone) may be used to determine the ambient
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noise, and the control components 524 may adjust the
output level based on the sensed ambient noise. In some
constructions, based on a sensed input (e.g., a user sing-
ing along), the control components 524 may adjust other
aspects of the output (e.g., auto-tune, add background
beats, etc.).

[0140] In some constructions (see, e.g., Fig. 19), the
shower device 14 may include structure to adjust the user
experience (e.g., flow rate, shower mode, etc.) based on
the output of the second device 16 and/or remote source.
For example, the shower device 14 may include a selec-
tively operated valve assembly operable to provide dif-
ferent flow rates, modes, etc. The valve assembly may
be solenoid-controlled to open and close, to increase and
decrease the flow rate. Based on the output, the control
components 524 may control the valve assembly or com-
municate with shower control components to control the
valve assembly (e.g., adding "beats" of water flow along
with the beat of the music, decreasing/stopping flow dur-
ing a phone conversation, etc.).

[0141] An example of a shower device and valve as-
sembly and its operation are illustrated in U.S. Patent
Application Publication No. US 2013/0092752 A1, pub-
lished April 18, 2013, the entire contents of which is here-
by incorporated by reference.

[0142] FIG. 19 illustrates a shower device 14 with a
solenoid-controlled valve assembly 542 controlled by the
control components 524 to change the flow rate. In the
illustrated construction, the shower device 14 includes a
primary flow path 544 and a selectively openable sup-
plemental flow path 546. The primary flow path 544 main-
tains a given flow rate suitable for most showering func-
tions (wetting, warming, etc.). The supplemental flow
path 546 combines with the primary flow path 544 to pro-
vide a higher flow rate.

[0143] Intheillustrated construction, the supplemental
flow path 546 is normally closed by the valve assembly
542. A solenoid 548, under control of the control compo-
nents 524 controls the valve assembly 542. When the
solenoid 548 opens the valve assembly 542, the flow rate
increases, and, when the valve assembly 542 closes, the
flow rate returns to the normal flow rate. The control com-
ponents 524 can thus control the valve assembly 542 to
increase and decrease the flow rate (e.g., adding "beats"
of water flow along with the beat of the music, decreas-
ing/stopping flow during a phone conversation, etc.). In
other constructions (not shown), the solenoid-controlled
valve assembly 542 may adjust flow in a single flow path
(between no flow and the maximum flow through the flow
path).

[0144] In some constructions (not shown), the second
device 16 may include non-transitory memory (e.g.,
RAM) to, for example, store data to be output by the sec-
ond device 16 to enable the second device 16 to operate
autonomously. Data may be uploaded to the memory
wirelessly (e.g., by Bluetooth, Wi-Fi, "Bump" application
provided by Bump Technologies, Inc., etc.).

[0145] The second device 16 may also include soft-
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ware for operation of the second device 16. Forexample,
the second device 16 may be able to pair with and "re-
member" multiple remote sources without requiring one
remote source to be "forgotten" when another remote
source is to be paired. The second device 16 may include
multiple remote sources in a "speed-dial" directory. The
second device 16 and/or the remote source may be re-
named in the device menu so that the second device 16
and remote source can be paired even when other de-
vices/sources are within range which may be particularly
useful in facilities with many devices and users (e.g., ho-
tels, hospitals, offices, gyms, etc.).

[0146] The seconddevice 16 and aremote device may
be paired by a "Bump" application. To facilitate pairing
when multiple remote sources are used with the second
device 16, any "auto-pairing" function may be disabled,
enabling the second device 16 to pair to the closest re-
mote source. Also, the last pairing for the second device
16 may be overridden so that the closest remote source
can be paired.

[0147] In some constructions, the power source (e.g.,
the battery 138) of the second device 16 may be wire-
lessly charged (e.g., by inductive charging). In such con-
structions (see Figs. 20A-20B), a charging stand 550 de-
fines a recess 554 for receiving the second device 16. A
primary coil 558 is supported in the stand 550 and is
connected to a power source (e.g., AC line power) by a
plug 562. The second device 16 (e.g., a speaker 18) in-
cludes a secondary coil 566. The second device 16 is
supported in the stand 550, and, when the primary coil
558 is energized, the secondary coil 566 produces a cur-
rent to inductively charge the power source (e.g., the bat-
tery 138) of the second device 16.

[0148] Examples of a wireless (induction) charging
system and its operation to charge a battery are illustrat-
ed and described in U.S. Patent No. 6,677,726, issued
January 13, 2004, and in U.S. Patent Application Publi-
cation No. US 2009/0052721 A1, published February 26,
2009, the entire contents of both of which is hereby in-
corporated by reference.

[0149] In some constructions (see Figs. 21A-21B), the
second device 16 and the stand 550 provide an integrat-
ed charging system. The stand 550 includes contacts
580 connected through a power supply 584 to a power
source (e.g., AC line power). The second device 16 in-
cludes contacts 588 engaging the stand contacts 580
when the second device 16 is supported by the stand
550. A power supply 592 is connected between the con-
tacts 588 and the power source (e.g., the battery 138)
ofthe second device 16, and, when the second device
16 is supported by the stand 550 and the stand 550 is
connected to the external power source, the device pow-
ersource (e.g., the battery 138) is charged. An exemplary
charging system is provided in the touch screen remote
and magnetic docking station for the Numi Comfort
Heights® toilet sold by Kohler Co.

[0150] As shown in Figs. 20B and 21B, the second
device 16 may be charged on the stand 550 or by con-
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nection to an external power source (not shown) such as
line power through a cord 562’ (e.g., a removable power
cord, USB cord, etc.). The 562’ may be alternatively con-
nectable to a port 216 (e.g., as described above) of the
second device 16 or to a port 216 of the stand 550.
[0151] In some constructions, the second device 16
includes an indicator (not shown) for gauging battery life.
The indicator may include a light, such as a light emitting
diode (LED). The light may be integrated with the
ON/OFF button 218 (e.g., the indicator 222). The indica-
tor provides one indication (e.g., the light maintains a
continuous predetermined color (e.g., blue)) when bat-
tery life is above a level (e.g., 10% of battery life). The
indicator provides anotherindication (e.g., the light blinks
a predetermined color (e.g., red)) when the battery life
reaches or is below a predetermined level (e.g., 10% of
battery life, about 15 minutes left, etc.).

[0152] Thus, the invention may generally provide an
assembly of a speaker, a sensor operable to sense an
orientation of a speaker housing; and control compo-
nents operable to determine the orientation of the speak-
er housing and control speaker components based on
the orientation of the speaker housing. An assembly may
generally include a multi-mode shower device, and a
speaker supportable by the shower device in a recepta-
cle. A speaker supportable on a shower device may in-
clude a touch sensor. A speaker may include an input
component arranged on the speaker to be positioned in
the receptacle when the speaker is supported by the
shower device.

[0153] Control components may determine a charac-
teristic of the assembly and control the speaker compo-
nents based on the characteristic. Control components
may determine one of content of the audio output and a
mode of the speaker and control a valve assembly to
adjust the flow based on the one of the content and the
mode.

[0154] A speaker may include a rechargeable power
source and a stand to inductively charge the power
source. A speaker may include s speaker electrical con-
tact electrically connected to the stand electrical contact
when the speaker is supported on the stand so that cur-
rent may be suppliable from the external power source
to charge the rechargeable power source.

[0155] One or more independent features and inde-
pendent advantages of the invention may be set forth in
the following claims:

Claims
1. An assembly comprising:

a speaker including

a speaker housing, and

speaker components supported in the speaker
housing and operable to produce an audio out-
put;



10.

1.

12.

29

a sensor operable to sense an orientation of the
speaker housing; and

control components operable to

determine an orientation of the speaker housing,
and

control the speaker components based on the
orientation of the speaker housing.

The assembly of claim 1, wherein the sensor is sup-
ported in the speaker housing.

The assembly of claim 1 or claim 2, wherein the sen-
sor includes an accelerometer.

The assembly of any preceding claim, wherein the
sensor is a first sensor element of a sensor assem-
bly, the sensor assembly also including a second
sensor element external to the speaker housing.

The assembly of claim 4, further comprising a sup-
port operable to support the speaker, the second
sensor element being supported on the support.

The assembly of claim 5, wherein the support in-
cludes a shower device.

The assembly of any of claims 4 to 6, wherein the
sensor assembly senses the relative position of the
first sensor element and the second sensor element.

The assembly of any of claims 4 to 7, wherein the
control components are operable to determine the
orientation of the speaker housing by determining
the relative position of the first sensor element and
the second sensor element, the control components
being operable to control the speaker components
based on the relative position of the first sensor el-
ement and the second sensor element.

The assembly of any of claims 4 to 8, wherein one
of the first sensor element and the second sensor
-element includes a Hall effect sensor element, and
wherein the other of the first sensor element and the
second sensor element includes a magnet.

The assembly of claim 9, wherein the other of the
first sensor element and the second sensor element
includes a plurality of magnets spaced apart on an
associated one of the speaker housing and the sup-
port.

The assembly of any preceding claim, wherein the
control components are at least partially supported
in the speaker housing.

The assembly of any preceding claim, wherein the
speaker components are operable to produce an au-
dio output at a volume, and wherein the control com-
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ponents are operable to control the speaker compo-
nents to control the volume of the audio output based
on the position of the speaker housing.

The assembly of any preceding claim, wherein the
speaker components are operable to selectively and
alternatively output one of a first audio track and a
second audio track, and wherein the control compo-
nents are operable to control one of afirst audio track
and a second audio track to be output by the speaker
components based on the position of the speaker
housing.

A shower and speaker assembly comprising:

a shower device including a shower device
housing defining an inlet and an outlet in fluid
communication with the inlet; and

a speaker supported by the shower device hous-
ing, the speaker including

a speaker housing,

speaker components supported in the speaker
housing and operable to produce an audio out-
put,

a touch sensor engageable by a user, the touch
sensor including one of a capacitive touch sen-
sor and a resistive touch sensor, and

control components operable to control the
speaker components based on user input from
the touch sensor.

An assembly comprising:

a speaker including

a speaker housing,

speaker components supported in the speaker
housing and operable to produce an audio out-
put,

arechargeable power source operable to power
the speaker components, and a secondary coil;
and

a stand operable to support the speaker, the
stand including

a stand housing, and

a primary coil connectable to an external power
source;

wherein, when the speaker is supported on the
stand and when the primary coil is energized,
the secondary coil generates a currentto charge
the rechargeable power source.
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