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FIG. 1

(57) Abstract: A system, device, and method for communic-
ating distress signals through a plumbing control system is

provided. The system includes a plumbing controller con-
figured to operate at least one plumbing appliance, at least
one distress indicator in communication with the plumbing
controller, and at least one distress sensor in communication
with the plumbing controller. Activation of the at least one
distress sensor causes activation of the at least one distress
indicator.



PLUMBING CONTROL SYSTEM WITH DISTRESS SIGNAL

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to plumbing control systems and, in particular,
a system and method for incorporating a distress signal in a plumbing control system.

Description of Related Art

[0002] Federal, state, and/or local regulations may require correctional facilities to incorporate
an inmate duress system to alert correctional staff to a situation. For example, regulations may
require a duress push button to be located in a prison cell and be in electrical communication
with a light-emitting diode (LED) located in an area visible to staff. Therefore, when actuated,
the push button will activate the LED and signal that an inmate is under duress. A reset station is
used to de-activate the LED after the duress situation is acknowledged and addressed by
correctional staff.

[0003] To implement such systems, institutions will have to rewire the facilities to provide
such functionality. Retrofitting existing buildings and facilities can be costly, time-consuming,
and difficult. For example, installing duress push buttons and associated LEDs may require
additional equipment to be installed. As regulations change over time, duress systems may have
to be modified or expanded to include additional functionality.

[0004] Further, implementing a duress system could present issues relating to inmate safety.
For example, the visibility of an inmate signaling for duress may cause the inmate to be targeted
by others. This safety concern may discourage prisoners that are in duress from calling for help.
Accordingly, there is a need for improved duress systems that can be effectively and safely

implemented.

SUMMARY OF THE INVENTION

[0005] Generally, it is an object of the present invention to provide a distress signaling system
and method that overcomes some or all of the above-described deficiencies of the prior art.

[0006] According to one preferred and non-limiting embodiment, provided is a distress
signaling system for communicating distress signals through an electronic plumbing control

system, comprising: a plumbing controller configured to operate at least one plumbing appliance;
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at least one distress indicator in communication with the plumbing controller; and at least one
distress signaling device in communication with the plumbing controller, wherein activation of
the at least one distress signaling device causes activation of the at least one distress indicator.
[0007] In non-limiting embodiments, the distress signaling system may further comprise a
reset device in communication with the plumbing controller, wherein the reset device configured
to deactivate the at least one distress indicator. The reset device may be configured to deactivate
the at least one distress indicator in response to a physical key being inserted into the reset device
and turned.

[0008] In non-limiting embodiments, the distress signaling system may further comprise at
least one management computer configured to display at least one graphical user interface,
wherein the at least one distress indicator comprises an alert displayed on the at least one
graphical user interface. The at least one management computer may be further configured to
deactivate the at least one distress indicator. The at least one management computer may be
further configured to deactivate the at least one distress indicator only during a predetermined
time period.

[0009] In non-limiting embodiments, the at least one distress indicator comprises at least one
light-emitting device. Further, in non-limiting embodiments, the at least one distress signaling
device comprises at least one trigger device for the at least one plumbing appliance, and the at
least one trigger device may be configured to activate the at least one plumbing appliance based
on a first input, and to activate the at least one distress indicator based on a second input. In non-
limiting embodiments, the second input may comprise at least one of the following: repeated
actuation of the at least one trigger device, actuation of the at least one trigger device for a
predetermined time period, a predetermined number of inputs during a specified time, or any
combination thereof.

[0010] According to another preferred and non-limiting embodiment, provided is a distress
signaling system for communicating distress signals through a plumbing control system of an
institution, comprising: at least one distress signaling device; and a plumbing control system
comprising at least one electronic plumbing controller configured to: control at least one
plumbing appliance; receive input from the at least one distress signaling device; and activate at

least one distress indicator based on the input.
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[0011] In non-limiting embodiments, the distress signaling system may further comprise the
at least one distress indicator, and the at least one distress indicator may comprise at least one of
a light-emitting device and a portion of a graphical user interface.

[0012] In non-limiting embodiments, the distress signaling system may further comprise at
least one reset device configured to communicate with the at least one electronic plumbing
controller, wherein the at least one electronic plumbing controller is further configured to
deactivate the at least one distress indicator based on input from the at least one reset device.
[0013] In non-limiting embodiments, the distress signaling system may further comprise at
least one computer-readable medium comprising program instructions that, when executed by at
least one processor of at least one computer, causes the at least one computer to: receive, from
the at least one plumbing controller, at least one signal based on the input; and display, on at
least one graphical user interface, the at least one distress indicator, wherein the at least one
distress indicator comprises a visual alert on the at least one graphical user interface.

[0014] In non-limiting embodiments, the at least one distress signaling device may comprise at
least one trigger device for the at least one plumbing appliance, and the at least one trigger
device may be configured to activate the at least one plumbing appliance based on a first input,
and to activate the at least one distress indicator based on a second input. In non-limiting
embodiments, the second input comprises at least one of the following: repeated actuation of the
at least one trigger device, actuation of the at least one trigger device for a predetermined time
period, a predetermined number of inputs during a specified time, or any combination thereof.
[0015] In non-limiting embodiments, the at least one plumbing appliance and the at least one
distress signaling device are arranged in at least one unit of a correctional institution.

[0016] In non-limiting embodiments, the at least one electronic plumbing controller may
activate the at least one distress indicator by communicating a signal wirelessly to the at least one
distress indicator.

[0017] In non-limiting embodiments, the distress signaling system may include a management
computer including at least one processor, wherein the management computer configured to
display at least one graphical user interface configured to control a plurality of electronic
plumbing controllers including the at least one electronic plumbing controller. In non-limiting
embodiments, the distress signaling system may include a local management computer including

at least one processor, wherein the local management computer configured to display at least one
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second graphical user interface configured to control a subset of electronic controllers of the
plurality of electronic plumbing controllers.

[0018] According to a further preferred and non-limiting embodiment, provided is a method
for signaling distress with a plumbing controller in an institution, comprising: providing, in the
institution, a plumbing control system configured to operate at least one fixture; receiving, by the
plumbing control system, input from at least one distress signaling device in at least one unit of
the correctional institution; and activating, with the plumbing control system, at least one distress
indicator in response to the input.

[0019] In non-limiting embodiments, the method for signaling distress with a plumbing
controller in an institution may further comprise: receiving, by the plumbing control system,
input from at least one reset device, and deactivating the at least one distress indicator in
response to the input from the at least one reset device.

[0020] In non-limiting embodiments, the at least one distress signaling device may comprise at
least one trigger device configured to operate the at least one fixture, and the method may further
comprise determining, with at least one processor based at least partially on the input, whether to
operate the at least one fixture or activate the at least one distress indicator.

[0021] In non-limiting embodiments, the at least one fixture may be operated if the at least one
distress indicator is actuated once, and wherein the at least one distress indicator is activated in
response to the input if the at least one distress indicator is actuated in at least one of the
following ways: actuated repeatedly, actuated for a predetermined time period, actuated a
predetermined number of instances during a specified time period, or any combination thereof.
[0022] Preferred and non-limiting embodiments or aspects of the present invention will now
be described in the following numbered clauses:

[0023] Clause 1: A distress signaling system for communicating distress signals through an
electronic plumbing control system, comprising: a plumbing controller configured to operate at
least one plumbing appliance; at least one distress indicator in communication with the plumbing
controller; and at least one distress signaling device in communication with the plumbing
controller, wherein activation of the at least one distress signaling device causes activation of the
at least one distress indicator.

[0024] Clause 2: The distress signaling system of clause 1, further comprising a reset device in

communication with the plumbing controller, the reset device configured to deactivate the at
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least one distress indicator.

[0025] Clause 3: The distress signaling system of clause 2, wherein the reset device is
configured to deactivate the at least one distress indicator in response to a physical key being
inserted into the reset device and turned.

[0026] Clause 4: The distress signaling system of any of clauses 1-3, further comprising at
least one management computer configured to display at least one graphical user interface,
wherein the at least one distress indicator comprises an alert displayed on the at least one
graphical user interface.

[0027] Clause 5: The distress signaling system of clause 4, wherein the at least one
management computer is further configured to deactivate the at least one distress indicator.
[0028] Clause 6: The distress signaling system of clause 5, wherein the at least one
management computer is configured to deactivate the at least one distress indicator only during a
predetermined time period.

[0029] Clause 7: The distress signaling system of any of clauses 1-6, wherein the at least one
distress indicator comprises at least one light-emitting device.

[0030] Clause 8: The distress signaling system of any of clauses 1-7, wherein the at least one
distress signaling device comprises at least one trigger device for the at least one plumbing
appliance, and wherein the at least one trigger device is configured to activate the at least one
plumbing appliance based on a first input, and to activate the at least one distress indicator based
on a second input.

[0031] Clause 9: The distress signaling system of clause 8, wherein the second input
comprises at least one of the following: repeated actuation of the at least one trigger device,
actuation of the at least one trigger device for a predetermined time period, a predetermined
number of inputs during a specified time, or any combination thereof.

[0032] Clause 10: A distress signaling system for communicating distress signals through a
plumbing control system of an institution, comprising: at least one distress signaling device; and
a plumbing control system comprising at least one electronic plumbing controller configured to:
(1) control at least one plumbing appliance; (ii) receive input from the at least one distress

signaling device; and (ii1) activate at least one distress indicator based on the input.
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[0033] Clause 11: The distress signaling system of clause 10, further comprising the at least
one distress indicator, the at least one distress indicator comprising at least one of a light-
emitting device and a portion of a graphical user interface.

[0034] Clause 12: The distress signaling system of clauses 11 or 10, further comprising at least
one reset device configured to communicate with the at least one electronic plumbing controller,
wherein the at least one electronic plumbing controller is further configured to deactivate the at
least one distress indicator based on input from the at least one reset device.

[0035] Clause 13: The distress signaling system of any of clauses 10-12, further comprising at
least one computer-readable medium comprising program instructions that, when executed by at
least one processor of at least one computer, causes the at least one computer to: receive, from
the at least one plumbing controller, at least one signal based on the input; and display, on at
least one graphical user interface, the at least one distress indicator, wherein the at least one
distress indicator comprises a visual alert on the at least one graphical user interface.

[0036] Clause 14: The distress signaling system of any of clauses 10-13, wherein the at least
one distress signaling device comprises at least one trigger device for the at least one plumbing
appliance, and wherein the at least one trigger device is configured to activate the at least one
plumbing appliance based on a first input, and to activate the at least one distress indicator based
on a second input.

[0037] Clause 15: The distress signaling system of clause 14, wherein the second input
comprises at least one of the following: repeated actuation of the at least one trigger device,
actuation of the at least one trigger device for a predetermined time period, a predetermined
number of inputs during a specified time, or any combination thereof.

[0038] Clause 16: The distress signaling system of clauses 10-15, wherein the at least one
plumbing appliance and the at least one distress signaling device are arranged in at least one unit
of a correctional institution.

[0039] Clause 17: The distress signaling system of clauses 10-16, wherein the at least one
electronic plumbing controller activates the at least one distress indicator by communicating a
signal wirelessly to the at least one distress indicator.

[0040] Clause 18: The distress signaling system of clauses 10-17, further comprising a

management computer including at least one processor, the management computer configured to
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display at least one graphical user interface configured to control a plurality of electronic
plumbing controllers including the at least one electronic plumbing controller.

[0041] Clause 19: The distress signaling system of clause 18, further comprising a local
management computer including at least one processor, the local management computer
configured to display at least one second graphical user interface configured to control a subset
of electronic controllers of the plurality of electronic plumbing controllers.

[0042] Clause 20: A method for signaling distress with a plumbing controller in an institution,
comprising: providing, in the institution, a plumbing control system configured to operate at least
one fixture; receiving, by the plumbing control system, input from at least one distress signaling
device in at least one unit of the correctional institution; and activating, with the plumbing
control system, at least one distress indicator in response to the input.

[0043] Clause 21: The method of clause 20, further comprising: receiving, by the plumbing
control system, input from at least one reset device; and deactivating the at least one distress
indicator in response to the input from the at least one reset device.

[0044] Clause 22: The method of clauses 20 or 21, wherein the at least one distress signaling
device comprises at least one trigger device configured to operate the at least one fixture, the
method further comprising determining, with at least one processor based at least partially on the
input, whether to operate the at least one fixture or activate the at least one distress indicator.
[0045] Clause 23: The method of clause 22, wherein the at least one fixture is operated if the
at least one distress indicator is actuated once, and wherein the at least one distress indicator is
activated in response to the input if the at least one distress indicator is actuated in at least one of
the following ways: actuated repeatedly, actuated for a predetermined time period, actuated a
predetermined number of instances during a specified time period, or any combination thereof.
[0046] These and other features and characteristics of the present invention, as well as the
methods of operation and functions of the related elements of structures and the combination of
parts and economies of manufacture, will become more apparent upon consideration of the
following description and the appended claims with reference to the accompanying drawings, all
of which form a part of this specification, wherein like reference numerals designate
corresponding parts in the various figures. It is to be expressly understood, however, that the

drawings are for the purpose of illustration and description only and are not intended as a
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definition of the limits of the invention. As used in the specification and the claims, the singular

form of “a”, “an”, and “the” include plural referents unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] FIG. 1 illustrates a schematic diagram of one embodiment of a plumbing control
system for signaling distress according to the principles of the present invention;

[0048] FIG. 2 illustrates a schematic diagram of one embodiment of a plumbing control
system for signaling distress installed in a correctional institution according to the principles of
the present invention; and

[0049] FIG. 3 illustrates a schematic diagram of another embodiment of a plumbing control

system for signaling distress according to the principles of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0050] For purposes of the description hereinafter, the terms “upper”, “lower”, “right”, “left”,
“vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal” and derivatives thereof shall
relate to the invention as it is oriented in the drawing figures. However, it is to be understood that
the invention may assume various alternative variations and step sequences, except where
expressly specified to the contrary. It is also to be understood that the specific devices and
processes illustrated in the attached drawings, and described in the following specification, are
simply exemplary embodiments of the invention. Hence, specific dimensions and other physical
characteristics related to the embodiments disclosed herein are not to be considered as limiting.
[0051] As used herein, the terms “communication” and “communicate” refer to the receipt,
transmission, or transfer of one or more signals, messages, commands, or other type of data. For
one unit or device to be in communication with another unit or device means that the one unit or
device is able to receive data from and/or transmit data to the other unit or device. A
communication may use a direct or indirect connection, and may be wired and/or wireless in
nature. Additionally, two units or devices may be in communication with each other even
though the data transmitted may be modified, processed, routed, etc., between the first and
second unit or device. It will be appreciated that numerous other arrangements are possible.
[0052] Referring to FIG. 1, a distress signaling system 1000 is shown according to a preferred
and non-limiting embodiment of the present invention. The distress signaling system 1000 is

configured for communicating distress signals through an electronic plumbing control system.
8
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The system 1000 includes an electronic plumbing controller 101, a distress signaling device 103,
and a distress indicator 104. The electronic plumbing controller 101 may include one or more
circuits and/or computing devices, including but not limited to one or more microprocessors 109
and input/output ports 113-120. It will be appreciated that the electronic plumbing controller
101 may also include any number of controllers, processors, computers, and/or the like, and that
input to and output from the plumbing controller 101 may occur in any number of ways. For
example, a port may allow input and output, just input, or just output. Moreover, input/output
ports may also include one or more wired or wireless interfaces that allow for data to be inputted
to and outputted by the controller 101. Other arrangements are possible.

[0053] The electronic plumbing controller 101 may be used to operate and control one or more
plumbing fixtures 106, such as an electronic plumbing fixture 106 associated with a plumbing
appliance 105. A plumbing appliance 105 may include, for example, a toilet, shower, faucet,
and/or the like, and a plumbing fixture 106 may include an electronic valve, regulator, and/or the
like. It will be appreciated that any number of plumbing appliances 105 and fixtures 106 may be
used with the system 1000. As an example, the electronic plumbing controller 101 may cause a
toilet to be flushed, cause a shower or faucet to turn on, regulate the use of an appliance, restrict
the use of an appliance to certain time periods or frequencies, and/or the like. As a further
example, in non-limiting embodiments the electronic plumbing controller 101 may flush a toilet
in response to a signal from a trigger device on the toilet, or in response to a signal from a remote
computer or controller. It will be appreciated by those skilled in the art that the electronic
plumbing controller 101 may control various plumbing fixtures in various ways.

[0054] With continued reference to FIG. 1, a fixture 106 may include, for example, a solenoid-
driven flush valve for flushing a toilet or a regulator valve for a shower or faucet. A fixture may
also include any other device or system that regulates, controls, operates, and/or provides fluids
to or from a plumbing appliance. A trigger device 112 is in communication with the plumbing
controller 101 and is programmed, configured, and/or adapted to operate the plumbing fixture
106 (e.g., cause the fixture to flush, start, stop, and/or the like). In some non-limiting
embodiments, multiple trigger devices 112 may provide various functions for plumbing fixtures
106. A trigger device may include, for example, a button, switch, lever, sensor, and/or the like,

that can be activated based on physical actuation, touch, motion, proximity, and/or the like.
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[0055] A distress indicator 104 may include, but is not limited to, one or more light-emitting
diodes (LED), light bulbs, audible alarms, alerts on a graphical user interface, and/or the like.
Further, in non-limiting embodiments, the LEDs or bulbs may be any number of colors, and may
be configured to flash when activated. In some examples, lights of different colors may be
provided for different indications. The distress indicator 104 may also be a combination of
visual and audible alarms. In some non-limiting embodiments, the distress indicator 104 may be
in multiple forms. For example, the distress indicator 104 may be an LED mounted on a wall or
control panel, and may also be a visual or audible alert displayed or emitted from a management
computer. It will be appreciated that various other arrangements are possible.

[0056]  Still referring to FIG. 1, the I/O ports 113-120 on the plumbing controller 101 may be
in electrical communication with a microprocessor 109 or other like control device. The
plumbing controller 101 may also include a communication device for interfacing the I/O ports
113-120 with the trigger device 112, distress signaling device 103, distress indicator 104, fixture
106, appliance 105, and/or other systems and devices. In non-limiting embodiments, separate
electronic plumbing controllers 101, in communication with a common plumbing network, may
be used to respectively operate the fixture 106 and the distress indicator 104. In other non-
limiting embodiments, a single electronic plumbing controller 101 may be used to operate the
fixture 106 and the distress indicator 104. It will be appreciated that various other arrangements
are possible.

[0057] In a preferred and non-limiting embodiment, and with reference to FIG. 1, the distress
signaling device 103 and/or trigger device 112 may include a button or other like switching or
sensing arrangement that activates or produces a signal based on actuation, touch, proximity,
and/or the like. It will be appreciated that the distress signaling device 103 and/or trigger device
112 may be any type of input device or sensor such as, but not limited to, one or more
accelerometers, capacitive touch sensors, pressure transducers, switches, buttons, infrared
sensors, proximity sensors, and/or the like. The distress signaling device 103 may be located on
a wall of a cell or unit, for example, or may be affixed to a floor, a piece of furniture, an
appliance 105, a cell door, or the like. The trigger device 112 may be located adjacent to or on
an associated appliance 105 or fixture 106, or may alternatively be located anywhere else that is

accessible by a user of the appliance 105.
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[0058]  Still referring to FIG. 1, in a preferred and non-limiting embodiment, a reset device 108
may be in communication with the electronic plumbing controller 101. The reset device 108
may be located adjacent the distress indicator 104, in a central control room, in a hallway, in a
chase area, and/or the like. The reset device 108 is programmed and/or configured to, upon
activation, cause the distress indicator 104 to turn off or deactivate once it has already been
activated and is in an activated state. In a preferred and non-limiting embodiment, the reset
device 108 may be a two-position key switch that requires a key to activate. Using a two-
position key switch, a momentary position (e.g., turned to the right or left) may deactivate the
distress indicator 104. Although the key switch may accept a physical key, it will be appreciated
that the reset device 108 may be configured to allow verification and/or authentication to be
provided with keypads, wireless signals (e.g., radio frequencies), biometrics, and/or the like.
Further, the reset device 108 may include any type of input device or sensor such as, but not
limited to, switches, buttons, accelerometers, capacitive touch sensors, pressure transducers,
and/or the like. In non-limiting embodiments, the reset device 108 may be a computer, such as a
workstation or mobile device, and a graphical user interface may present options that allow an
operator to deactivate the distress indicator 104.

[0059] With continued reference to FIG. 1, the electronic plumbing controller 101 includes a
communications port 131 that is configured to communicate with a management computer 135.
The communications port 131 may communicate with the management computer 135 over a
wired connection, local area network, wide area network, and/or other like communications
network. In non-limiting embodiments, a server may facilitate communication between the
communications port 131 and the management computer 135, and in non-limiting embodiments
the communication may occur directly without the use of a server. The management computer
135 may be any computing device such as, for example, a desktop or laptop computer, a mobile
device, and/or the like. In non-limiting embodiments, the management computer 135 includes
software that is programmed and/or configured to communicate with the electronic plumbing
controller 101. In non-limiting embodiments, the software may be specially purposed for
communication with the electronic plumbing controller 101, or a web browser that
communicates with the electronic plumbing controller 101 through a web server. Various other
implementations are possible.

[0060] Still referring to FIG. 1, the management computer 135 may include a processor and a

11
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display device and be programmed, configured, and/or adapted to generate one or more graphical
user interfaces 111 that display menu screens, facility or building maps, and various selectable
options on the display device. For example, the graphical user interface 111 may display a view
of rooms and/or units in a building or facility, indicating the locations of distress signaling
devices 103, appliances 105, and/or fixtures 106. The selectable options may allow users of the
management computer 135 to operate and monitor the fixtures 106 associated with plumbing
appliances 105, and may also allow users to view the rooms and/or units that have activated a
distress signaling device 103. Selectable options may also be provided to reset (i.e., deactivate
or turn off) distress indicators 104, set lockout times for the fixtures 106, and manage other
aspects of the plumbing and distress systems. The selectable options on the user interface 111
may include, but are not limited to, drop-down boxes, radio buttons, check boxes, buttons, icons,
input fields, and/or the like.

[0061] In a preferred and non-limiting embodiment, the distress signaling system 1000 is
adapted to be installed in an institutional environment, such as a correctional facility. Thus, the
system 1000 allows for detainees to signal that they are distressed and in need of help from
correctional staff. However, it will be appreciated that the distress signaling system 1000 may be
used in any environment or facility in which a distress signal is desired. For example, the system
1000 may be implemented in a medical facility where patients using a restroom may be at risk of
slipping or otherwise injuring themselves. Various other arrangements and uses are possible.
[0062] Referring to FIG. 2, an installation of the system 1000 is shown in a correctional
institution according to a preferred and non-limiting embodiment. The plumbing controller 101
may be located in a chase area 120 outside of a unit or cell and is in communication with the
trigger device 112, distress signaling device 103, and plumbing appliance 105 through wires,
cables, wireless devices, and/or the like. The trigger device 112, plumbing appliance 105, and
distress signaling device 103 may be arranged anywhere in the unit or cell. In the example
shown in FIG. 2, two cells share a common chase area 120 and a common controller 101. The
distress indicator 104 may be located outside of the chase 120 and the cells, at a distance from or
adjacent to each cell, and may be positioned so as to not be visible to detainees in the cells.
Moreover, distress indicators 104 and a reset device 108 are positioned in an area accessible and
visible to correctional staff.

[0063] Referring now to FIG. 3, a distress signaling system 1000 is shown according to a
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preferred and non-limiting embodiment. The electronic plumbing controller 101 includes a
number of I/O ports that are used to control plumbing appliances (not shown) and distress
indicators (not shown). In the example shown, the left-most ports are used for output, and the
right-most ports are used for input. For example, one or more distress signaling devices (not
shown) and trigger devices (not shown) may interface with the input ports of the controller 101,
and one or more distress indicators (not shown) and plumbing fixtures (not shown) may interface
with the output ports of the controller 101. The controller 101 depicted in FIG. 3 includes eight
(8) input ports and eight (8) output ports, although it will be appreciated that several different
types of controllers 101, with various types and numbers of ports, may be used.

[0064] Further, with continued reference to FIG. 3, communication ports 131, 133 are used to
network multiple plumbing controllers 101 together and to communicate with one or more
management computers 135, 137. For example, communications port 131 may interface with a
first management computer 135 or a network in communication with the first management
computer 135. Another communications port 133 may communicate with other plumbing
controllers, allowing multiple controllers to be linked or chained together. In the illustrated
example, a USB network interface 132 is used to interface between the communications port 131
of the controller 101 and the first management computer 135. It will be appreciated that various
interfacing and communications arrangements may be used to effectuate communication
between components of the system 1000.

[0065] With continued reference to FIG. 3, the first (e.g., local) management computer 135
may be used to manage a first group of controllers 101 that are situated in a particular region or
area of a building. The local management computer 135 may include a display device 136 and
an input device, as examples. There may be multiple management computers 135 networked
together to manage different regions or areas of the building. Converters 139 (e.g.,
fiber/Ethernet converters) may be used to allow the management computers 135 to communicate
on an existing fiber network, although it will be appreciated that various arrangements for
facilitating communication between the management computers 135, 137 and the controller(s)
101 may be employed, including but not limited to wired and wireless local area networks, wide
area networks, and/or the like.

[0066] Still referring to FIG. 3, the management computers 135, 137 may be any computer,

remote or local to the facility or building, programmed, configured, and/or adapted to
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communicate with the system 1000. For example, a user’s computer or device may become a
central management computer 137 by logging into a network and receiving data configured to
generate a user interface through, for example, a web browser or other software application. In
the illustrated example, the central management computer 137 communicates with an existing
fiber network via a converter 139. In non-limiting embodiments, various arrangements may be
used to communicate between the controller 101 and the management computers 135, 137
including, but not limited to, wireless communication over a network, direct controller-to-
computer wireless communication, secure web-based communication, hardwired network
connections, and/or the like.

[0067] In a preferred and non-limiting embodiment, the central management computer 137
may be programmed and/or configured to communicate with all of the controllers 101 in a
building or facility, or multiple facilities. The central management computer 137 may therefore
be used to centrally and/or remotely control and manage plumbing fixtures and distress
indicators. In some embodiments, the central management computer 137 may have
administrative rights over the other management computers 135 for a region or area, and may be
configured to override and/or monitor the other management computers 135. The management
computers 135, 137 may be configured, programmed, and/or adapted to display one or more
graphical user interfaces on the displays 136, 138 that provide visual representations and various
selectable options, as already described.

[0068] The management computers 135, 137 may include display devices 136, 138 that are
touch-sensitive and also serve as an input device. The user of the management computers 135,
137, through the user interfaces, may be able to view any rooms, units, or cells that have
activated a distress signaling device. The user interfaces may also be configured to serve as a
reset device, providing selectable options to disable or deactivate a distress indicator. The
software executed by the management computers 135, 137 translates these commands into
signals that are communicated to the electronic plumbing controller 101. Various other
selectable options may, for example, enable or disable portions of the distress signaling system,
enable or disable distress signaling devices in a particular room, unit, or cell, display statistics
regarding the usage of the distress signaling devices and indicators, set lock-out times for all or

some of the distress signaling devices, and/or the like.
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[0069] In a preferred and non-limiting embodiment, the management computer 135 may be
limited to only reset or deactivate (e.g., turn off, silence, etc.) the distress indicators or alarm in
certain conditions or situations. For example, the management computer 135 may allow a user,
through the user interface, to reset or deactivate the distress indicators or alarm only for a
predetermined period of time (e.g., 90 seconds) after being activated. After this time, the distress
indicator or alarm would have to be reset or deactivated at a physical reset device located near
the distress indictor or elsewhere (e.g., in a chase area, hallway, room, etc.). It will be
appreciated that various different periods of time may be used. Further, in other non-limiting
embodiments, the management computer 135 may be able to always reset or deactivate the
distress indicators, regardless of the time that has passed since being activated.

[0070] Further, in non-limiting embodiments, the distress signaling device 103 may serve as a
trigger device 112 for a fixture 106 associated with an appliance 105. For example, the at least
one distress signaling device 103 may be a trigger device 112 for a fixture 106, and may be
programmed, configured, and/or adapted to activate the fixture 106 based on a first input, and to
activate the distress indicator based on a second input that is different from the first input. For
example, a trigger device 112 for a plumbing fixture 106 may activate the fixture 106 if it is
actuated once, and may activate the distress indicator 104 if repeatedly actuated, actuated for a
predetermined time period, actuated with a predetermined force, and/or actuated a predetermined
number of times during a predetermined time period, as examples. It will be appreciated that
numerous other arrangements are possible in which a single trigger device 112 serves to operate
or activate both a plumbing fixture 106 and a distress indicator 104 in response to different
inputs.

[0071] Although the invention has been described in detail for the purpose of illustration based
on what is currently considered to be the most practical and preferred embodiments, it is to be
understood that such detail is solely for that purpose and that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended to cover modifications and equivalent
arrangements that are within the spirit and scope of the appended claims. For example, it is to be
understood that the present invention contemplates that, to the extent possible, one or more
features of any embodiment can be combined with one or more features of any other

embodiment.
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CLAIMS

1. A distress signaling system for communicating distress signals through an
electronic plumbing control system, comprising:

a plumbing controller configured to operate at least one plumbing appliance;

at least one distress indicator in communication with the plumbing controller; and

at least one distress signaling device in communication with the plumbing
controller, wherein activation of the at least one distress signaling device causes activation of the
at least one distress indicator,

wherein the at least one distress signaling device comprises at least one trigger
device for the at least one plumbing appliance, wherein the at least one trigger device is configured
to activate the at least one plumbing appliance based on a first input including a first type of
actuation of the at least one trigger device, and to activate the at least one distress indicator based
on a second input including a second type of actuation of the at least one trigger device, and
wherein the first type of actuation of the at least one trigger device is different than the second type

of actuation of the at least one trigger device.

2. The distress signaling system of claim 1, further comprising a reset device in
communication with the plumbing controller, the reset device configured to de-activate the at least

one distress indicator.

3. The distress signaling system of claim 2, wherein the reset device is configured
to deactivate the at least one distress indicator in response to a physical key being inserted into the

reset device and turned.

4. The distress signaling system of claim 1, further comprising at least one
management computer configured to display at least one graphical user interface, wherein the at
least one distress indicator comprises an alert displayed on the at least one graphical user interface.

5. The distress signaling system of claim 4, wherein the at least one management

computer is further configured to deactivate the at least one distress indicator.

16

CA 2934329 2019-12-10



6. The distress signaling system of claim 5, wherein the at least one management
computer is configured to deactivate the at least one distress indicator only during a predetermined

time period.

7. The distress signaling system of claim 1, wherein the at least one distress

indicator comprises at least one light-emitting device.

8. The distress signaling system of claim 1, wherein the second input comprises at
least one of the following: repeated actuation of the at least one trigger device, actuation of the at
least one trigger device for a predetermined time period, a predetermined number of inputs during

a specified time, or any combination thereof.

9. A distress signaling system for communicating distress signals through a
plumbing control system of an institution, comprising:

at least one distress signaling device; and

a plumbing control system comprising at least one electronic plumbing controller
configured to:

(i) control at least one plumbing appliance;

(ii) receive input from the at least one distress signaling device; and

(iii) activate at least one distress indicator based on the input,

wherein the at least one distress signaling device comprises at least one trigger
device for the at least one plumbing appliance, wherein the at least one trigger device is configured
to activate the at least one plumbing appliance based on a first input including a first type of
actuation of the at least one trigger device, and to activate the at least one distress indicator based
on a second input including a second type of actuation of the at least one trigger device, and
wherein the first type of actuation of the at least one trigger device is different than the second type
of actuation of the at least one trigger device.

10. The distress signaling system of claim 9, further comprising the at least one
distress indicator, the at least one distress indicator comprising at least one of a light-emitting

device and a portion of a graphical user interface.
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11. The distress signaling system of claim 9, further comprising at least one reset
device configured to communicate with the at least one electronic plumbing controller, wherein
the at least one electronic plumbing controller is further configured to deactivate the at least one

distress indicator based on input from the at least one reset device.

12. The distress signaling system of claim 9, further comprising at least one non-
transitory computer-readable medium comprising program instructions that, when executed by at
least one processor of at least one computer, causes the at least one computer to:

receive, from the at least one plumbing controller, at least one signal based on the
input; and

display, on at least one graphical user interface, the at least one distress indicator,
wherein the at least one distress indicator comprises a visual alert on the at least one graphical user

interface.

13. The distress signaling system of claim 9, wherein the second input comprises
at least one of the following: repeated actuation of the at least one trigger device, actuation of the
at least one trigger device for a predetermined time period, a predetermined number of inputs

during a specified time, or any combination thereof.

14. The distress signaling system of claim 9, wherein the at least one plumbing
appliance and the at least one distress signaling device are arranged in at least one unit of a

correctional institution.

15. The distress signaling system of claim 9, wherein the at least one electronic
plumbing controller activates the at least one distress indicator by communicating a signal

wirelessly to the at least one distress indicator.

16. The distress signaling system of claim 9, further comprising a management
computer including at least one processor, the management computer configured to display at least
one graphical user interface configured to control a plurality of electronic plumbing controllers

including the at least one electronic plumbing controller.
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17. The distress signaling system of claim 16, further comprising a local
management computer including at least one processor, the local management computer
configured to display at least one second graphical user interface configured to control a subset of

electronic controllers of the plurality of electronic plumbing controllers.

18. A method for signaling distress with a plumbing controller in an institution,
comprising:

providing, in the institution, a plumbing control system configured to operate at
least one fixture;

receiving, by the plumbing control system, input from at least one distress signaling
device in at least one unit of the correctional institution; and

activating, with the plumbing control system, at least one distress indicator in
response to the input,

wherein the at least one distress signaling device comprises at least one trigger
device configured to operate the at least one fixture, the method further comprising determining,
with at least one processor based at least partially on the input, whether to operate the at least one
fixture or activate the at least one distress indicator, and

wherein the at least one fixture is operated if the at least one distress signaling
device is actuated once, and wherein the at least one distress indicator is activated in response to
the input if the at least one distress signaling device is actuated in at least one of the following
ways: actuated repeatedly, actuated for a predetermined time period, actuated a predetermined

number of instances during a specified time period, or any combination thereof.

19. The method of claim 18, further comprising:
receiving, by the plumbing control system, input from at least one reset device; and
deactivating the at least one distress indicator in response to the input from the at

least one reset device.

20. A distress signaling system for communicating distress signals through an

electronic plumbing control system, comprising:
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at least one plumbing controller configured to operate at least one plumbing fixture
to provide fluids to or from at least one plumbing appliance;

at least one distress indicator in communication with the at least one plumbing
controller; and

at least one distress signaling device in communication with the at least one
plumbing controller, wherein the at least one plumbing controller is configured to activate the at
least one distress indicator in response to an activation signal received from the at least one distress
signaling device,

wherein the at least one distress signaling device comprises at least one trigger
device of the at least one plumbing appliance in communication with the at least one plumbing
controller, wherein the at least one plumbing controller is configured to operate the at least one
plumbing fixture to provide fluids to or from the at least one plumbing appliance in response to an
operation signal received from the at least one trigger device, and wherein the at least one plumbing
controller is configured to activate the at least one distress indicator in response to the activation
signal received from the at least one trigger device, and

wherein the at least one trigger device is configured to transmit the operation signal
based on a first type of input activated, and wherein the at least one distress signaling device is
configured to transmit the activation signal based on an input activated distinct from the first type

of input activated.

21. The distress signaling system of claim 20, wherein the at least one plumbing
controller is configured to restrict the operation of the at least one plumbing fixture to provide
fluids to or from the at least one plumbing appliance in response to the operation signal from the
at least one trigger device to at least one of a certain time period and a certain frequency.

22. The distress signaling system of claim 20, wherein the at least one plumbing
controller is configured to operate the at least one plumbing fixture to provide fluids to or from the

at least one plumbing appliance in response to an operation signal from a remote computer.

23. The distress signaling system of claim 20, wherein the at least one trigger device
is configured to transmit the operation signal based on the first type of input activated a first

number of times or a first amount of time, and wherein the at least one distress signaling device is
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configured to transmit the activation signal based on the input activated a different number of times

or a different amount of time than the first number of times or the first amount of time.

24. The distress signaling system of claim 23, wherein the first type of input is at
least one of physical actuation of the at least one trigger device, touching of the at least one trigger
device, motion detected by the at least one trigger device, a proximity of an object detected by the

at least one trigger device, or any combination thereof.

25. The distress signaling system of claim 20, further comprising at least one
management computer configured to display at least one graphical user interface, wherein the at

least one distress indicator comprises an alert displayed on the at least one graphical user interface.

26. A distress signaling system for communicating distress signals through a
plumbing control system of an institution, comprising:

at least one distress signaling device; and

a plumbing control system comprising at least one electronic plumbing controller
configured to:

(i) control at least one plumbing fixture to provide fluids to or from at least one
plumbing appliance;

(i) receive input from the at least one distress signaling device; and

(iii) activate at least one distress indicator based on the input,

wherein the at least one plumbing appliance and the at least one distress signaling
device are arranged in at least one unit or cell of a correctional institution,

wherein the at least one plumbing controller is located in a chase area of the
correctional institution outside of the at least one unit or cell of the correctional institution,

wherein the chase area is shared by at least two units or cells of the correction
institution, and wherein the at least one electronic plumbing controller is configured to control at
least one plumbing fixture in each of the at least two units or cells to provide fluids to or from at

least one plumbing appliance in each of the at least two units or cells.
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27. The distress signaling system of claim 26, wherein the chase area is inaccessible

from within the at least one unit or cell by a detainee within the unit or cell.

28. The distress signaling system of claim 26, wherein the at least one electronic
plumbing controller is configured to:

receive input from at least one distress signaling device in each of the at least two
cells; and

activate at least one distress indicator in each of the at least two cells based on the

input.

29. The distress signaling system of claim 26, wherein the at least one distress
indicator is located outside the at least one unit or cell and is not visible by a detainee within the

unit or cell.

30. The distress signaling system of claim 29, wherein the at least one distress

indicator is located in an area accessible and visible to correctional staff.

31. The distress signaling system of claim 26, further comprising a management
computer including at least one processor, the management computer configured to display at least
one graphical user interface configured to control a plurality of electronic plumbing controllers

including the at least one electronic plumbing controller.

32. The distress signaling system of claim 31, further comprising a local
management computer including at least one processor, the local management computer
configured to display at least one second graphical user interface configured to control a subset of

electronic controllers of the plurality of electronic plumbing controllers.
33. A method for signaling distress with a plumbing controller, comprising:

receiving, with the plumbing controller, an operation signal based on a first type of

input activated;
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operating, with the plumbing controller, at least one fixture to provide fluids to or
from at least one plumbing appliance based on the operation signal;
receiving, with the plumbing controller, an activation signal based on an input

activated distinct from the first type of input activated; and

activating, with the plumbing controller, at least one distress indicator based on the

activation signal received from at least one trigger device.
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