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Description

[0001] The present disclosure relates generally to healthcare communication systems such as patient-nurse commu-
nication systems, and more particularly to indicator assemblies usable in connection with such systems.

[0002] Healthcare communication systems such as patient-nurse communication systems or "nurse call" systems
enable communication among members of a nursing staff and other persons dispersed throughout a healthcare facility.
Such systems generally provide information about the current status or condition of patients in the facility, and enable
voice communication between patients and staff members through a telecommunications infrastructure.

[0003] Visualindicators are often positioned at various locations throughout a facility to visually notify staff when events
or conditions relating to patients located in various parts of a healthcare facility occur, so that they can be attended to
in a timely manner. One example of a known nurse call system that includes an indicator assembly is Hill-Rom’s COM-
LINX® system. Another example of an existing indicator assembly or "dome light" is the Infinity™ dome light provided
in connection with the Telligence™ system offered by GE Security.

[0004] There is still a need for advanced healthcare communication system capabilities directed to improving nursing
staff and overall hospital efficiency. Additional or improved features that are directed to reducing the risk of adverse
patient conditions occurring in the facility are also needed. However, as cost is often a concern to these facilities,
advancements that can be achieved while containing or reducing the costs of implementing, maintaining and operating
these systems are desired.

[0005] US2003/0179099 discloses a signaling device which includes at least two vertically stacked sections for an-
nouncing a status of the monitored person or object with each section announcing a status of a different condition. Each
section includes a solid-state, light-emitting device (LED) that is supported such that when the device is mounted to the
wall of the hallway a beam of light from the LED is substantially aimed at a wall opposing the wall to which the device
is mounted. A pair of opposing planar surfaces extends along diverging planes and is supported over each LED to
receive the LED’s beam of light. Each of the planar surfaces extends at an angle approximately equal to a characteristic
optical beam angle of the beam of light. This arrangement causes light from the light beam to substantially uniformly
illuminate an entirety of each of the planar surfaces when viewed from an angle approximately perpendicular to a direction
in which the beam of light is aimed. Each of the planar surfaces has an area sufficient to be easily viewed at a location
in the hallway remote from where the device is mounted such that one planar surface of the pair is easily seen from one
end of the hallway and the other planar surface is easily seen from the other end of the hallway. The signaling device
further includes a lens for diffusing light reflected from the planar surfaces.

[0006] The present invention provides indicator apparatus for a patient-nurse communication system, comprising an
indicator housing mountable to a wall or a ceiling a, multi-color light source supported by the housing, electrical circuitry
operably coupled to the light source and configured to receive electrical signals from the patient-nurse communication
system indicative of at least one color to be displayed by the light source, a plurality of visual indicators individually
operably coupled to the indicator housing, the visual indicators comprising a plurality of light guides, the light guides
being arranged in pairs, a multi-color light source supported by the housing, the light source comprising a plurality of
multi-color lights, each aligned with a respective light guide, and a plurality of icon sleeves, each sleeve having one or
more icons and each sleeve being configured to slide over opposing faces each pair of light guides, electrical circuitry
operably coupled to the lights and configured to receive electrical signals from the patient-nurse communication system
indicative of atleast one color to be displayed by the lights, whereby the visual indicators operably coupled to the electrical
circuitry to selectively illuminate in one or more of the colors emitted by the multi-color light source in response to signals
received from a call-originating device of a patient-nurse communication system, a memory comprising at least one
parameter relating to a call from the call-originating device of the patient-nurse communication system, and computer
circuitry configured to access the memory, read the at least one parameter, identify at least one color to be illuminated
by the light source based on the at least one parameter, and send an electrical signal to the light source to illuminate
the at least one selected color in response to the call.

[0007] The electrical circuitry may be configured to send a first electrical signal indicative of at least one color to a first
visual indicator of the plurality of visual indicators in response to a first call. The electrical circuitry may be configured to
send a second electrical signal indicative of at least one color to a second visual indicator of the plurality of visual
indicators in response to a second call.

[0008] The indicator apparatus may include a speaker, wherein the electrical circuitry is configured to receive an
electrical signal from the patient-nurse communication system to. play a sound file through the speaker in response to
a call from a call-originating device of the patient-nurse communication system. The sound file to be played may be
variable depending on a call type

[0009] The visual indicators each have a length, a width, and a thickness. The thickness of the visual indicator may
be less than the length. The thickness of the visual indicator may also be less than the width.

[0010] The indicator apparatus may include a cover, which defines an interior region. The visual indicators may be
positioned in the interior region. The cover may have first and second faces that are spaced by a thickness. The first
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and second faces of the cover may be substantially parallel.

[0011] The color to be displayed by the visual indicators may be variable depending on criteria relating to a call-
originating device, a call type, a call priority, and/or a patient location.

[0012] Theindicator apparatus may include a speaker. The computer circuitry may be configured to execute computer
program logic to select a sound file in response to a call from a call-originating device of the patient-nurse communication
system and send an electrical signal to the indicator assembly to play the sound file through the speaker in response to
the call.

[0013] The apparatus may include a memory, wherein the sound file is one of a plurality of sound files stored in the
memory. The computer circuitry may be configured to receive data indicative of changes to the at least one parameter
from a network and store the parameter changes in the memory.

[0014] The visual indicators may have a length, a width, and a thickness, and the thickness of the visual indicator may
be less than the length. The thickness of the visual indicator may be less than the width.

[0015] The visual indicators may have a first face and a second face spaced from the first face by the thickness to
define an interior region of the visual indicator, and the interior region of the visual indicator comprises plastic.

[0016] The indicator apparatus may include a cover defining an interior region. The visual indicators may be positioned
in the interior region. The cover may have first and second faces that are spaced by a thickness. The first and second
faces may be substantially parallel.

[0017] The light guides may be positioned in the interior region. The light guides may be aligned in a plane that is
substantially parallel to the first and second faces of the cover.

[0018] The apparatus may include a mounting plate coupled to the indicator housing. The mounting plate includes a
first mounting portion and a second mounting portion spaced from the first mounting portion. Each mounting portion has
a plurality of vertically aligned and laterally elongated mounting ports.

[0019] The indicator housing may have a first thickness. The apparatus may further include a second housing spaced
from the indicator housing and defining a second interior region. Electronic circuitry may be located in the second interior
region. The electronic circuitry may be operably coupled to the visual indicators. The second housing may have a second
thickness, wherein the first thickness is less than the second thickness.

[0020] Theindicator housing may be mountable to the first mounting portion and the second housing may be mountable
to the second mounting portion.

[0021] The indicator apparatus may include an elongated slot defined by the indicator housing, wherein the slot is
configured to receive a visual indicator in either a first orientation or a second orientation substantially perpendicular to
the first orientation.

[0022] The invention will now be further described by way of example with reference to the accompanying drawings,
in which:

Fig. 1 is a simplified schematic showing a logical architecture for a patient-nurse communication system including
at least one indicator assembly in communication with other components of the system;

Fig. 2 is a simplified schematic showing physical components of a patient-nurse communication system including
at least one indicator assembly, and showing connectivity to other services and systems;

Fig. 3 is a simplified diagrammatic view of an exemplary implementation of a patient-nurse communication system
in a patient care facility, including a plurality of indicator assemblies located throughout the facility;

Fig. 4 is a perspective view of an indicator assembly for a patient-nurse communication system illustrating a hori-
zontally oriented ceiling mounting;

Fig. 5is a side view of an indicator assembly in a vertical orientation, including horizontally and vertically configurable
icons, and showing an electronic assembly adjacent thereto;

Fig. 6 is a perspective view of an assembled indicator assembly including a plurality of light guides;

Fig. 7 is an exploded perspective view of components of the indicator assembly of Fig. 6, including a cover, one or
more icons, light guides and an indicator housing;

Fig. 8 is an exploded front perspective view showing components of an indicator assembly including a speaker, light
guides, and a printed circuit board assembly including light guides mounted thereto;

Fig. 9 is a rear perspective view of the indicator assembly of Fig. 8, showing a rear portion of the housing including
a plurality of configurable mounting ports, mounting screws and a connectivity port;

Fig. 10 is an exploded perspective view of a portion of the indicator assembly, showing a portion of the housing and
speaker components;

Fig. 11 is an exploded perspective view of a portion of the indicator assembly, showing a portion of the housing and
the light guides;

Fig. 12 is an exploded perspective view of a portion of the indicator assembly showing a printed circuit board
assembly including alignment slots for the light guides;

Fig. 13 illustrates exemplary icons for an indicator assembly;
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Fig. 14 is a flow diagram of operations executable by a computer processor to control operation of an indicator
assembly in response to signals received from a nurse-patient communication system;

Fig. 15 is a top perspective view of a printed circuit board for an indicator assembly of the type shown in Fig. 8,
showing electrical circuitry and a plurality of light sources;

Fig. 16 is a perspective view of an indicator assembly nested with an electronic assembly, such as an input-output
board, of a patient-nurse communication system and mounted to a wall in a vertical orientation;

Fig. 17 is a perspective view of the electronic assembly of Fig. 16, with the cover removed and showing a mounting
portion mounted to a mounting apparatus in a vertical orientation, and a mounting plate for the indicator assembly
also mounted to the mounting apparatus adjacent the electronic assembly;

Fig. 18 is a perspective view of the mounting apparatus of Fig. 17;

Fig. 19 is a front perspective view of an indicator assembly showing the arrangement of light guides and LEDs
relative to the housing; and

Fig. 20 is a side perspective view of an indicator assembly showing a light guide having a wedge-like shape.

[0023] In general, a healthcare communication system includes one or more staff or nursing computers or computing
devices, which may be referred to as stations or consoles. The stations or consoles, in cooperation with various computers,
networks, and supporting equipment and services, enable nurses and other staff to receive, view, manage, and route,
output or respond to electrical and wireless signals from a variety of communication, call, monitoring, detecting and/or
signaling devices. Some communication, call, monitoring, detecting and/or signaling devices are operated by patients,
staff, or visitors. Others are activated by the occurrence of an event or condition detected by signal receivers, patient
monitoring equipment or hospital beds located throughout a healthcare facility. When the system receives a signal from
a communication, call, monitoring, detecting and/or signaling device, one or more indicator assemblies may be activated
to alert hospital staff of the condition or event being signaled by the communication, call, monitoring, detecting and/or
signaling device.

[0024] One embodiment of a patient-nurse communication system 10 is diagrammatically illustrated in Fig. 1. System
10 includes a primary console 12, 14 and one or more secondary consoles , 24, 26, 36, 38 which are configured to be
operated by nurses or other staff. Primary console 12, 14 enables nurses or staff to monitor activity and communicate
with patients and other staff within the facility or portion of the facility monitored by the system. Primary console 12, 14
is a computer or computing device that has a display screen, voice communication capabilities, and one or more input
devices (such as a keyboard, touch screen, mouse, switch, button, knob, or the like) configured to control the operation
of the patient-nurse communication system. Voice communication capabilities are provided by an integrated microphone
and speaker and/or a telephone handset.

[0025] Primary console or station 12,14 is configured to enable a nurse or other staff to place calls, cancel calls,
monitor the location of other staff members, process calls and alerts and route or relay calls or alerts to and from other
consoles or other components of the system. Primary console 12, 14 may further be configured to enable an authorized
user to update the status of calls, alerts, monitored persons and/or monitored devices or equipment, and enable or
disable calls or alerts. Primary station 12, 14 is configured to be desk-mounted but could also be wall-mounted.
Secondary consoles or stations 24, 26, 36, 38 have similar components and provide similar but often more limited
capabilities than the primary console 12, 14. For example, primary console 12, 14 may include a larger display screen,
a graphical user interface configured for data entry, monitoring, and analysis, a network interface (e.g., for TCP/IP
connectivity), and/or a telephone handset. However, different configurations of secondary consoles 24, 26, 36, 38 exist
that may or may not have a graphical display or telephone handset, or may have limited network connectivity.

[0026] For example, console 24 has structural components that are similar to console 12, 14 but generally does not
have all the same functional capabilities as console 12, 14 because console 24 is a secondary console. Console 24
may be configured to display only a subset of the information that is available at console 12, 14 (i.e., console 24 may
be configured to display only calls pertaining to a particular grouping of patient rooms assigned to a specific nurse, while
console 12, 14 is configured to display all call information for all rooms in a nursing unit, group of units or entire facility).
Consoles 26, 36 have similar structural components and functional capabilities as console 24 but do not have a telephone
handset. Console 38 is a scaled-down and potentially lower cost version of console 24, and as such has more limited
graphic capabilities and restricted network connectivity.

[0027] Notwithstanding the above description, secondary consoles 24, 26, 36, 38 may have all of the components
and functional capabilities as primary console. For example, a console or station may be a primary console for one
nursing unit, zone or portion of a facility and also be configured as a secondary console for another unit, zone or portion
of the facility. In this way, information for multiple units, zones or portions of a facility may be monitored from one station
or console.

[0028] Consoles 12, 14, 24, 36, 38 are connected either directly or indirectly (i.e., through an input-output board) to a
switch 18. In the illustrated embodiment, switch 18 is a Power over Ethernet (POE) switch, however, other suitable types
of switches may be used, as will be understood by those skilled in the art. Switch 18 and electronic assemblies or input-
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output boards 32, 34 provide connectivity to a variety of call, communication, monitoring, detecting and/or signaling
devices 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68 to receive call and/or alert signals therefrom. Switch 18
may also be configured to provide electrical power to remote devices, as is the case with POE switches.

In general, "console" or "station" is used herein to refer to a computer or computing device configured to provide an
interface to the system for a user, such as a nurse, staff member, patient, or visitor. As such, these equipment include
at least one output device, such as a visual display or speaker, to notify or communicate calls and/or other information
to the user. Stations or consoles may also include at least one input device, such as a touchscreen, keypad or keyboard,
microphone, telephone handset, push button, switch, dial, lever, or the like, to enable the user to place and/or respond
to the calls or other information. Stations or consoles also include circuitry to connect them to the system 10. Stations
or consoles include embodiments that may be desk- or table-mounted, as well as embodiments that may be mounted
to a wall, headwall, column, bed, siderail, or other structure.

[0029] Input/output boards 32, 34 are circuit board assemblies that provide computing processing and wiring for a
patient location in the healthcare facility, such as a patient room. Among other things, the I/O boards operate to convert
device-specific protocols from a variety of devices, which may be installed in patient rooms, to a single network protocol
suitable for communication over a network. For example, I/O boards 32, 34 convert serial links to primary and secondary
consoles, remote locating receiver or bed interface unit room bus protocols, and serial to dome light protocols, on the
one side, to XML-over-TCP/IP on the other side. In the illustrated embodiments, each I/O board 32, 34 includes a
multimedia microprocessor with built-in multimedia capability, such as the Freescale IMX 27. Input-output boards 32,
34 may also include one or more POE ports to enable devices to connect directly to the board instead of connecting to
the system through a switch.

[0030] Indicator assemblies 28, 30 are coupled to input-output boards 32, 34 and receive control signals therefrom to
activate a visual or audible notification, or a combination of visual and audible natifications, at the indicator assembly.
There are many different terms that refer to devices that have capabilities of indicator assemblies, including "dome light,"
"zone light," "corridor lamp," "signaling device," "indicator," and "annunciator." For ease of description, this disclosure
may refer to such devices individually or collectively as an "indicator assembly" or "indicator" in the singular or plural form.
[0031] Ingeneral, primary console 12 is in communication with input-output boards 32, 34 through a computer network
8 and switch 18. Secondary consoles 14, 24, 26, 36, 38 are in communication with primary console 12 over network 8
through a switch 18 and may thereby receive information and commands from primary console 12. In the illustrated
embodiment, network 8 is a TCP/IP network running an XML data protocol configured to enable communication among
a number of devices and/or systems usable by the healthcare facility.

[0032] Call, communication, monitoring, detecting and/or signaling devices include, for example: beds 40, 42, 44, 46
(such as Hill-Rom TotalCare® or VersaCare® beds), which are linked to system 10 via bed interface units 48, 50, audio
bed station connectors (ASBCs) 52, 54, or similar bed connector devices; patient monitors and other medical or clinical
devices or equipment (such as therapy equipment, heart rate or respiration monitoring devices, and the like), which are
linked to system 10 via connectors 56, 58; call cords 60, 62; wireless (i.e. infrared or radio frequency) location tracking
receivers or "remote location receivers" 64 and related location tracking badges or tags 66, and smoke alarm 68. Some
call, communication, monitoring, detecting and/or signaling devices, such as remote receiver 64, cords 60, 62, smoke
alarm 68 and bed interface units 48, 50, are coupled directly to I/O boards 32, 34 by communication links 6. Other devices
are coupled to I/O boards 32, 34 indirectly through consoles or stations, such as ASBCs 52, 54, which connect beds
44, 46 to station 38. In the illustrated embodiment, links 6 are RS485 connections.

[0033] Forease of description, this disclosure may use "incoming call" or "call" to refer to one or more calls, messages,
communications or signals sent from a call, communication, detecting, monitoring, and/or signaling device to system
10, and may use "outgoing natification", or "notification" to refer to one or more calls, messages, communications, alarm
signals, alert signals or other indications or annunciations that are configured to notify or otherwise direct the attention
of a nurse or other staff member of or associated with the facility to an incoming call. Further, this disclosure may use
"call device" to refer individually or collectively to such call, communication, detecting, monitoring, and/or signaling
devices.

[0034] Asshownin Fig. 1, switch 18 links various components of system 10 to a primary station 12, 14. Primary station
12, 14, alone or in combination with one or more other server computers and/or computing devices, hosts and executes
software and services needed to operate system 10. Primary station computer 14 is configured to process control
messages generated by system 10 and send them to the appropriate destination or endpoint, such as a secondary
console or 1/0 board. As such, server 14 includes a soft telephony switch and related componentry.

[0035] Server 14 is configured to operate and manage many of the primary nurse call functions of system 10, such
as receiving and managing messages from various connected devices, synchronizing devices that come online, con-
trolling placement and canceling of calls, answering of calls, generating of notifications or alerts, acknowledging and
canceling of notifications and alerts, managing location information for staff and devices, activating and deactivating
staff, managing staff-patient assignments, assigning and managing roles and responsibilities to staff and devices, and
managing patient information and patient discharges and transfers.
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[0036] Switch 18 may also link system 10 to an "enterprise" server 16. Enterprise server 16 may be configured to
enable system 10 to interface with systems or services that are considered "external" or "optional" to system 10. For
example, server 16 may be coupled to a telecommunications server 20, which acts as a gateway to a facility’s telecom-
munications infrastructure 22. Infrastructure 22 generally includes a network that is configured to facilitate communication
among a variety of telecommunication devices, including analog and digital devices, fixed telephones and mobile or
cellular devices, personal data assistants (PDAs), pagers and the like. For example, infrastructure 22 may include a
public switched telephone network (PSTN) or private branch exchange (PBX) or the like.

[0037] Fig. 2 illustrates connectivity among components of an embodiment of a healthcare communication system 80
including a nurse call system 82 and a plurality of other services and/or systems 84. Nurse call system 82 includes a
primary console 86 operably coupled to a switch 90, and a secondary console or station 88 logically coupled to primary
console 86 and physically coupled to switch 90. Secondary console 88 is configured to display information about a
nursing unit or unit(s) for which it is not the primary console.

[0038] Switch 90 is operably coupled to /O board 92 and server 116. /0O board 92 is configured to receive incoming
calls from a variety of devices connected thereto, including but not limited to indicator assemblies 94, 96, secondary
console 98, call cord or switch 100, secondary console 102, bed 104, bed interface unit 106, remote locating receiver
108, and pillow speaker 110. In general, these devices are connected to I1/O board 92 by an RS 485 link. Additional
devices, such as bed connector 112 and call cord 114, may be coupled to or integrated with a secondary console such
as console 102 and thereby connected to system 80. An interface 105 is operable to connect bed 104 to I/0 board 92.
In the illustrated embodiment, interface 105 is a 37 pin connector facing outward that a bed plugs into. On the other side
of the plate 105, inside the back box, wires are connected to each pin of the 37 pin connector that could be run to other
devices that the bed controls, such as lighting controller, TV, radio, and nurse call patient stations. It may be used in
place of a bed interface unit or ASBC.

[0039] Server116isaVOIP serverconfigured to translate system operations and communications to the corresponding
messages that then control endpoint devices, such as nurse or staff stations, consoles or room input/output boards. As
such, server 116 includes a soft telephony switch and other associated componentry. Server 116 may also provide
integration with the hospital telecommunications structure (e.g., PBX or other voice communication system). In the
illustrated embodiment, server 116 is a Windows server running 3CX.

[0040] Primary console 86 may optionally be coupled to a second server 118 by a network 115, such as a TCP/IP
network. Server 118 may also be coupled to switch 90. Server 118 is similar to enterprise server 16 described above.

[0041] Other services and systems of system 84 are in communication with network 115 through server 118. Such
other services or systems may include a database server 120, one or more third party servers 122, a first wireless
communications server 124 for managing communications to and from wireless telecommunications devices, a second
wireless communications server 126 for handling communications to and from wireless badges for locating and tracking
of staff members, a user authentication server 128 for managing user accounts, passwords, and user authorization; a
third party product integration server 130, which facilitates integration with third party or legacy products or services; a
hospital administrative client 132 for conducting administrative tasks relating to patients and staff, such as adding patients
and assigning staff to patients; and a status or reports server 134 for managing displays and reports of calls and
notifications for one or more locations in the facility.

[0042] While the term "server" is used herein, it will be understood by those skilled in the art that the functionality
represented or performed by these elements may comprise software programs or services that may be resident and/or
executable by any computer, device or equipment in the system or more than one computer, device or equipment in the
network.

[0043] Intheillustrated embodiment, server 124 is configured to provide communication and configuration for wireless
devices using Emergin Wireless Office; server 126 is configured to provide communication and configuration for wireless
Vocera devices; server 130 is configured to interface with a Hill-Rom NaviCare system to receive and process alerts
therefrom; and server 134 is configured to operate an "electronic status board," which displays locations within the facility
and current information about them, such as active calls, bed status information, staff located in the location, and staff
assigned to the location.

[0044] Fig. 3 diagrammatically shows an illustrative implementation in a facility of a healthcare communication system
150 including many of the components described above. The illustrated facility has a plurality of nursing units or zones
152, 154, 156, each of which has one or more patient rooms or locations 158, hallways or common areas 138, and staff
locations 160, 164. Each patient room 158 has a bathroom or washroom 159.

[0045] A number of call monitoring and/or communication or signaling devices are located throughout the facility,
including primary consoles 140, secondary consoles 142, 144, 146, 170, 176, bed interface units 148 and beds 166,
168, toilet, bath and/or shower switches 172, wireless locating receivers 174, 180, and wireless locating transmitter
badges 182. In the illustrated configuration, each nursing unit 152, 154, 156 includes a primary console 140, and each
patient room includes at least one secondary console 146 and at least one switch 172 located in the bath/washroom 148.
[0046] Anindicatorassembly 190 is mounted in the hallway 138 outside of each patient room 158. Indicator assemblies
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190 may be mounted either to a wall or ceiling, above the door to the room or in another suitable location indicative of
the patient room with which the indicator assembly is associated. An 1/0 board 178 is also associated with each patient
room and may be mounted adjacent to each indicator assembly.

[0047] While not shown, it will be understood that an indicator assembly may also or alternatively be located in a
hallway or common area. For example, in L-shaped nursing units, an indicator assembly may be mounted on either side
of the L so that a nurse in one part of the L can see a visual indicator relating to a patient in the other part of the L. Such
and similar indicator assemblies may be referred to as "zone lights."

[0048] Secondary consoles 142, 144 may also be located in hallways 138 and staff locations 160, 164. Locating and
tracking receivers 174, 180 are provided in the patient rooms 158, hallways 138 and other locations.

[0049] A POE switch 184, 186, 188 is associated with each unit 152, 154, 156 and operably coupled to the devices
of its respective unit. System server 192 is coupled to switch 184, which is in turn coupled to switches 186, 188 in the
illustrated embodiment. System server 192 is similar to server 118 described above. VOIP server 194 is operably coupled
to server 192 and to telecommunications devices 196, 198, substantially as described above.

[0050] In operation, when a call or signal is initiated by one of the call initiating devices, executable computer logic
processes the call or signal, determines which nurse or staff member to notify of the call, if a notification is necessary,
locates the nurse or staff member, and routes an appropriate notification or notifications to one or more output devices
associated with the assigned nurse or staff member or within the closest proximity to the assigned nurse or staff member.
Atthe same time, a notification is routed to the output device nearest the location where the call originated. Such computer
logic may be located in memory at a primary console, I/O board or at the application server 192.

[0051] For example, if a nurse is assigned to units 152 and 156, is currently tending to a patient in room 157 of unit
156, and a patient or piece of monitoring equipment in room 158 issues a call, then system 150 locates the nurse using
room receivers 174 and hall receivers 180 and the nurse’s badge 182. System 150 then activates the appropriate visual
and/or audible notifications at the indicator assembly 178 assigned to the patient room where the call originated. System
150 may activate a visual and/or audible notification at the console 170, nearest the nurse’s location, as well. System
150 may cancel or disable one or more of the notifications when the locating receivers detect that the nurse has departed
the area or when the nurse enters the room 158 where the call originated.

[0052] Additional details describing the structural components, connectivity, functionality, and other operations of the
above-described communication systems 10, 80, 150 may be found in the European Patent Application entitled DIS-
TRIBUTED HEALTHCARE COMMUNICATION SYSTEM.

[0053] Various embodiments of an indicator assembly suitable for use in a healthcare communication system such
as described above and in the related applications are shown in Figs. 4-20 and described below.

[0054] Fig. 4 shows an indicator assembly 202 mounted to a ceiling 200 in a horizontal orientation. Indicator assembly
202 includes a base 204 configured to mount the assembly 202 to a wall or ceiling, a housing 206 coupled to the base
and a plurality of visual indicators 208, 210, 212, 214 coupled to the housing 206. Each arm 216, 218 has a width "w"
along the distance from its first end 217 to its second end 219. In the embodiment of Fig. 4, the width "w" is about the
same along the length of each arm and the width of arm 216 is substantially the same as the width of arm 218.

[0055] Indicators 208, 210, 212, 214 are horizontally aligned and positioned side by side between arms 216, 218 when
assembly 202 is mounted to a ceiling. Indicators 208, 210, 212, 214 are vertically aligned one on top of another between
arms 216, 218 when assembly 202 is mounted to a wall. As a result of the adjacent positioning of the indicators 208,
210, 212, 214, the distance dt from the first end of the first indicator 208 to the second end of the last indicator 214 in
the assembly 202 is substantially equal to the sum, over all of the indicators in the assembly 202, of the individual
distances dy, dy, d3, dy across each individual indicator. For example, the second edge 209 of the first indicator 208
generally abuts the first edge 211 of the second indicator 210, and so on.

[0056] Eachindicator208,210,212, 214 is substantially quadrilaterally shaped and has a thickness that is substantially
the same or less than the width w of the opposing arms 216, 218 and substantially uniform throughout. In addition, each
of the indicators 208, 210, 212, 214 has substantially the same thickness and other dimensions as the other indicators.
Further, although not shown, it will be understood that each indicator 208, 210, 212, 214 has two opposing sides, such
that visual notifications can be seen from either direction in a hallway.

[0057] A light source, such as a plurality of multi-color LEDs, is mounted inside housing 206 such that each indicator
208, 210, 212, 214 is configured to selectively illuminate in one of a plurality of colors in response to a call received from
a healthcare communication system. Each indicator 208, 210, 212, 214 may also be individually configured to support
an icon indicative of a patient location or condition or other healthcare-related need. Such icons may be printed on a
clear or transparent film with adhesive backing and adhered to each opposing face or surface 213 of each indicator. As
such, indicator assembly 202 may display visual notifications that include one or more colors, one or more icons, or a
combination of colors and icons. A speaker (not shown) and speaker grille 205 may also provided in housing 206 to
provide audible notifications in addition or alternatively to the visual indications. Computer logic of the healthcare com-
munication system determines which combination of indicators, color, icon, and sound to activate in response to a
particular call. Since the assembly 202 is either horizontally or vertically mountable, in the embodiment of Fig. 4 any
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icons to be used are selected and installed after the mounting orientation has been determined.

Fig. 5 shows another embodiment of an indicator assembly 220 mounted to a wall in a vertical orientation, and an
electronic assembly or input-output board 230 integrated therewith. Indicator assembly 220 includes a housing 222 and
a plurality of configurable indicators 224 insertable into a longitudinal slot 228. Indicators 224 may be configured to
display icons. Slot 228 and indicators 224 are configured such that indicators 224 are individually removable from the
slot 228 and may be inserted in the slot 228 in either a first orientation suitable for vertical or wall mounting of the
assembly 220 or a second orientation suitable for horizontal or ceiling mounting. As shown by arrow 226, in the illustrated
embodiment, the first or the second orientation is selected by rotating the indicator 224. Electronic assembly 230 may
be installed within the housing 222 or may have a separate housing mounted adjacent assembly 220.

[0058] Figs. 6-7 illustrate aspects of another indicator assembly that is either vertically or horizontally mountable.
Indicator assembly 240 has a housing 241, which has first and second longitudinal sides 242, 243 that are laterally
spaced by first and second ends 248, 250. Housing 241 also has a top portion 244 and a bottom portion 246. Bottom
portion 246 is mountable to a surface, such as a wall or a ceiling. Top portion 244 includes a longitudinal mounting
portion or slot 266 configured to support a plurality of adjacently positioned visual indicators or light guides 258, 260
along the longitudinal length of the housing 241. Ends 248, 250 each have a slot 252 configured to receive an arm 256
of a cover 272, which slides over the light guides 258, 260 and arms 256 slide, snap or lock into slots 252.

[0059] Cover 272 has a thickness 268, defined by the distance between opposing faces 276, 277. Thickness 268 is
substantially uniform along the top 270 and arm portions 256, 272. As such, faces 276, 277 are substantially parallel to
each other. Cover 272 has a length that substantially corresponds to the longitudinal length of the housing 241. As such,
the thickness 268, the longitudinal length of the housing 241, and the length of the arms 256, 272 substantially define
the interior volume of the cover 272.

[0060] Light guides 258, 259, 260, 261, 262, 263, 265, 267, 269 are positioned adjacent one another in a line and are
substantially identically shaped. In the illustrated embodiment, each light guide 258, 259, 260, 261, 262, 263, 265, 267,
269 is wedge-shaped, with the thickness at its top end, closest to the cover, being less than its thickness at its bottom
end, closest to the housing. Fig. 20 illustrates an example of a wedge-shaped light guide. The length |, of the light guides
is less than the height of the cover 272 and the largest thickness of the light guides is less than the thickness 268 of the
cover. Moreover, in the illustrated embodiment, the thickness of each of the light guides is less than its length |, and is
also less than its width w,. Further, the dimensions of each light guide are substantially the same as the dimensions of
the other light guides.

[0061] However, in the illustrated embodiment, the difference between the thickness of the light guide at the top end
and the thickness of the light guide at the bottom end is a relatively small difference. In one embodiment, there is about
a 2 millimeter difference between the top end thickness and the bottom end thickness (i.e., the top end thickness is in
the range of about 2 millimeters and the bottom end thickness is in the range of about 4 millimeters). At the top end, the
thickness may range from zero (i.e., creating a point or edge at the top end) to slightly less than the bottom end thickness.
At the bottom end, the thickness may be substantially determined by the configuration of LED(s) that are used. For
example, a greater bottom end thickness may require multiple LEDs to illuminate the entire light guide. Where a single
LED is used to illuminate each light guide, as in the illustrated embodiment, a thinner bottom end thickness may be
configured to conform to the dimensions of the LED. For example, the bottom end thickness of the light guide may be
substantially equivalent to the width of the LED.

[0062] Fig. 19 shows the relative positioning of the light guides and the LEDs in the indicator assembly, while Fig. 20
shows a side view illustrating the elongated edge of the light guide. The two opposing faces of each light guide have a
texture or a surface material that is configured to disperse the light more consistently across the entire face. The two
opposing elongated wedge-shaped edges each have a coating that prevents light from one light guide from bleeding
over to the adjacent light guides. In the illustrated embodiment, the coating includes a hot stamp reflective foil. In general,
it is a separate reflective material that applied to the light guide with a hot stamping process.

[0063] In the illustrated embodiment, light guides 258, 260 are arranged in pairs. Each light guide in a pair has an ear
or shoulder 262, such that pairs of light guides 258, 259; 260, 261; 263, 265; 267, 269 have opposing ears or shoulders,
i.e., 262, 264. Ears or shoulders 262,264 extend upwardly from the light guides toward the top 270 of the cover and may
be provided to guide the placement of icons on the light guides.

[0064] Each light guide may be individually configured and controlled by circuitry provided within the indicator assembly
in response to signals received from a nurse or staff station, an input-output board or another component of a healthcare
communication system. Each light guide may be individually illuminated in a different color by a light source mounted
in the housing 241, or multiple light guides may be illuminated in combination to create another form of indicator. The
illustrated embodiment 240 includes four pairs of light guides resulting in eight individual visual indicators and, in when
used combination with multi-color LEDs, has a potentially unlimited number of possible visual notifications by varying
the colors that are turned on or off and/or varying the intensity of the light provided by one or more of the LEDs.
[0065] In the illustrated embodiment, each light guide or lens 258, 259; 260, 261; 263, 265; 267, 269 is a solid plastic
piece. Each label or sleeve 278 is configured to fold or slide over the opposing faces of the light guides in the light guide
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pair. As such, the icon sleeve 278 has a width substantially the same but sufficiently less than the pair of light guides
that the icon 278 fits within the area defined by the light guide pair. In other words, the length |, of the icon 278 is about
the same as the length |, of the light guide, but the width w, of the icon 278 is about the same as two times the width
w, of the light guide. Ears 262, 264 help guide the icon 278 as it is installed onto the light guides. Each icon 278 has an
alignment tab 280 that aligns with the central portion of the light guide. Icons can be customized according to the needs
or preferences of the facility. Example icons are shown in Fig. 13 and described below. While the figures show icons
that cover the area of two light guides, smaller icons that fit on single light guides, or larger icons that fit on more than
two light guides, may also be used.

[0066] Fig. 8 shows an exploded view of an indicator assembly 290 similar to the embodiment of Figs. 6-7. Assembly
290 includes a mounting plate 308, a printed circuit board assembly 300, a light guide assembly 298, a housing 296,
an icon assembly 294 and a cover 292. Mounting plate 308 includes a pair of longitudinally spaced mounting portions
310, 312, an aperture 314 located between the mounting portions 310, 312, and a pair of ears 316. Ears 316 are coupled
to an end of housing 296 via screws or similar suitable fasteners.

[0067] Circuit board assembly 300 includes a plurality of longitudinally spaced tri-color LEDs 302 and a plurality of
longitudinally spaced mounting ports 354 configured to receive mounting pins or "feet" (e.g., 365, 367, 369) of the light
guides in the light guide assembly 298. LEDs 302 and slots 354 are substantially centrally located on the board 300 and
arranged in a line in an alternating fashion along the longitudinal length of the board 300. LEDs 302 are positioned to
align with the central portion of each respective light guide and slots 354 are located to align with the light guide mounting
pins, which are spaced from the central portion of the light guide. Feet (e.g. 365, 367, 369) each have a length that is
slightly longer than the height of the LED such that there is only a very small gap between the surface of the LED and
the bottom edge of the light guide.

[0068] Board 300 also includes circuitry to connect the multimedia microprocessor of an input-output board, described
above, to speaker 304 to enable a variety of sounds including sound recordings, such as .wav files, to be output from
speaker 304. Speaker 304 is mounted to the interior region of the housing 296, adjacent the speaker grille 326, by
speaker mount 306. Mount 306 is a foam piece with adhesive on both sides.

[0069] Housing 296 includes a longitudinal slot 324 and light guide assembly 298 extends upwardly out of slot 324 as
described above. Icons 294 are made of semitransparent or clear film made of polycarbonate such as Lexan or a similar
suitable material. The iconic indicators may include alphanumeric characters, symbols, or graphics, and may be applied
to the film with a matte finish. Icons 294 have an adhesive backing so that they may be applied to the opposing faces
of the light guides. Cover 292 slides over the light guide-icon assembly and connects with housing 296 as described
above. Cover 292 is a clear plastic housing made using PC/ABS or similar suitable material.

[0070] Fig. 9 shows arear perspective view of indicator assembly 290, including cover 292, first end 334 and first side
332 of housing 296, and mounting plate 308. Mounting plate 308 is adaptable to mount to a variety of different backboxes
or gangboxes, including but not limited to 1-gang, 2-gang, 3-gang and 4-gang boxes. As such, mounting regions 310,
312 each include a plurality of mounting ports or apertures through which mounting pins or screws 344, 346 are inserted
to connect the mounting plate 308 to a backbox or other suitable mounting structure, which is installed in a wall or ceiling
of a facility. Through aperture 314 the communications port 342 is shown. Communications port 342 is coupled to circuit
board 300 and extends outwardly from the rear side of the circuit board toward the mounting plate 308. Communications
port 342 operably couples indicator assembly 290 to an electronic assembly for two-way communication of data and/or
instructions and, optionally, power as well. In the illustrated embodiment, an RJ45 connector is used to provide power,
data and instructions, including sound (i.e., streaming audio) when an audible indicator is to be activated at the assembly
290.

[0071] Fig 10 shows a perspective view of an interior region of housing 296 including laterally spaced side walls 330,
332 and longitudinally spaced ends 334, 336. Each end 334, 336 has an aperture 360, 362 configured to receive a
connector portion of cover 292. Speaker 304 is mounted to the interior side of wall 330 adjacent speaker grille 326 via
speaker mount 304 as described above.

Figs. 11-12 shows individual light guides or lenses 364, 366, 368, 370, 372, 374, 376, 378 of light guide assembly 298
aligned with longitudinal slot 324 of housing 296. Each light guide or lens is a solid plastic piece made of clear polycar-
bonate plastic or similar suitable material. Each light guide has a pair of feet or pins (e.g. 365, 367) that insert into holes
(e.g. 354) in the circuit board 300 so that an LED, which is perpendicularly mounted to the circuit board, is positioned
below or underneath the bottom portion of the light guide and in the middle of the light guide, i.e. about half-way between
the light guide feet. In other words, each light guide is positioned above a perpendicularly mounted LED so that the LED
is aligned with the central portion of the light guide or lens. The light travels from the LED into the edges of the light
guide/lens and through the light guide/lens. The wedge-like shape of the light guide/lens is configured so that some of
the light hits both faces of the lens. Each face of the light guide/lens has a texture or special material that scatters the
light so that it is evenly dispersed within the light guide.

[0072] Fig. 12 illustrates installation of circuit board 300 into housing 296 after light guide assembly 298 has been
inserted into the longitudinal slot. Circuit board 300 is positioned so that each hole 354 is aligned with a pair of adjacent
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light guide feet (e.g., 367, 369. Also, mounting holes (e.g, 356) of circuit board 300 align with respective mounting ports
(e.g., 350) of the housing 296 so that fasteners (e.g., 352) may be installed therein.

[0073] Fig. 13 illustrates exemplaryicon labels or sleeves, which may be used in connection with the indicator assembly.
In the illustrated embodiment, labels or sleeves 400, 410, 420, 430, 440 are semi transparent film and adhere to the
opposing faces or sides of the light guides, however, it will be understood that other methods of installation may be used.
Each label 400, 410, 420, 430, 440 includes alphanumeric characters, symbols or graphics, or a combination of any of
these, which are configured for vertical or horizontal alignment of the light guide as shown. Each label set 400, 410, 420,
430, 440 has a plurality of labels that have two sides 416, 418 and a pair of fold lines 412, 414 such that the portion of
the label between the fold lines adheres to the top portion of the light guide and the sides 416, 418 fold over and adhere
to the respective sides of the light guides. As such, the labels are folded, molded or otherwise adapted to conform to
the shape of the light guides, which, in the illustrated embodiment, is a wedge-like shape as shown, wherein the thickness
at the top of the light guide (closest to the top of the housing) is smaller than the thickness at the bottom of the light
guide (closest to the circuit board).

[0074] Tabs 402, 404 generally align with the junction or point where two light guides in a pair abut each other. The
labels may have a greater or lesser number of tabs. For example, each label may have two tabs (for a total of four tabs
per label set), with each tab being configured to align with the center of a light guide.

[0075] In the illustrated embodiment, label set 400 includes two labels 406, 408 that each have one icon (a triangle
and an "N"). Since these icons are larger in size, they each extend across the width of two adjacent light guides, so that
the label set 400 extends across four light guides when installed as a unit. Any of the label sets may be divided into
individual labels that are installed separately instead of as a unit. Other labels, such as label sets 410 and 440, include
multiple icons on each label for a configuration of one icon per light guide. Other labels, such as labels 420 and 430,
have a combination of larger icons that span two light guides and smaller icons that span one light guide.

[0076] Inone embodiment, indicator assembly 290 is IBM Part No. 43T1899. One embodiment of a suitable electronic
assembly for use in connection with the described indicator assemblies is IBM Part No. 43T2063.

[0077] Inoperation, computer program logic is configured to determine whether, when and how to activate an indicator
assembly. Fig. 14 illustrates operations executable by computer or processor circuitry to control the operation of an
indicator assembly of the type described herein. At functional block 452, a call or communication signal is received by
the healthcare communication system, indicating the occurrence of an event, request, or condition relating to a patient
in the healthcare facility. The call or signal may be received or detected by a computer or computing device connected
to the healthcare communication system network. For example, in the illustrated embodiment, the 1/O board that is
assigned or associated with the room from which the call initiated will receive the call and send control signals to the
indicator assembly assigned or associated with that room to activate the appropriate visual and/or audible indicators.
[0078] At functional block 454, computer programming logic determines the origination of the call or communication.
The call origination information includes an indicator of the location placing the call, i.e., a patientroom. The call origination
information may also include information identifying the particular call device in the room from which the call initiated,
i.e., the shower, bathroom, bed, or staff station.

[0079] At functional block 456, computer programming logic determines the type of call that was received. The call
type may be, for example, "emergency", or "normal." Alternatively or in addition, a number of different call types may be
used that indicate additional details about the call. For example, smoke alarm call, Code Blue emergency call, staff
emergency call, call from patient shower or bath, call from patient bed, call from visitor station, etc. It should be noted
that indicator assemblies, in addition to outputting notifications relating to incoming calls, can also be originators of calls.
For example, if an indicator assembly has a malfunction or failure, such as an LED failure, the indicator assembly will
issue a call to the healthcare communication system and an appropriate notification will be generated in response to
the call.

[0080] A priority level may be associated with each call type and/or call originator. The priority type may be used by
the computer program logic to resolve which call of more than one should be handled first. For example, emergency
calls may have a higher priority than non-emergency calls. Computer program logic will then cause the notifications for
higher priority calls to be output (i.e. displayed and/or sounded) first.

[0081] At functional block 458, computer program logic determines the type of notification that needs to be output
based on the call parameters such as call originator, call type and call priority. Indicator assembilies of the type described
herein are configured to provide visual and/or audible notifications. Accordingly, at functional blocks 460, 464, 468,
computer program logic determines whether, based on the call parameters, a visual, audio, or combination of visual and
audio notification is to be output at the indicator assembly. If a visual notification is to be displayed, at function block
462, computer program logic determines which position or positions on the indicator assembly should be illuminated
and the illumination color. A position may correspond to one or more light guides in the indicator assembly. For example,
each light guide in an indicator assembly may be uniquely numbered with a position number. Computer program logic
will then send the appropriate control signals to the indicator assembly closest to the patient location to cause the
appropriate visual indicator(s) to be activated at functional block 472.
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[0082] If an audible notification is to be sounded, at functional block 466 computer program logic determines which
sound to be played. For example, each available audio file may be uniquely numbered with a file number. Computer
logic may also be executed to set a specific volume level for the audio to be played at. For example, emergency
notifications may be configured to be played at a louder volume than normal notifications. Computer program logic will
then send the appropriate control signals to the indicator assembly closest to the patient location to cause the appropriate
audible indicator(s) to be activated at functional block 472. If a particular call requires a notification including both a
visual indicator and an audible indicator, then both of the processes 462, 466 will be executed at functional block 470
to determine the appropriate control signals, and the appropriate visual and audio indicators will be activated at functional
block 472. In the illustrated embodiment, the above described computer logic is executed at the I/O board nearest the
location of the call originator.

[0083] Table 1 below contains examples of types of visual and audible indicators that may be output to an indicator
assembly as part of the operation of the patient-nurse communication system.

Table 1
Call Type Call Originator |Indicator Location | Visual Notification(s) Audible Notification
Code Blue Call Patient Bed Room 100, Bed A | Bed A, fast flash red triangle | File1.wav, loud volume
Normal Call Staff console Room 212, Bed B | Bed B, solid File2.wav, normal
volume
Emergency Lavatory Room 105, Bed A | Bed A, solid, slow flash File3.wav, loud volume
Assist Switch triangle

[0084] It should be noted that notifications may be output at other devices in addition to the indicator assemblies. For
example, a visual notification may be displayed on a display screen of a primary or secondary station or console that is
connected to the healthcare communication system, and/or an audible notification may be played at the station or console.
[0085] The notifications are configurable according to the facility’s needs or preferences. In the illustrated embodiment,
configuration information is stored in a computer-accessible medium such as a database, and may be changed or
updated via a user interface of a primary station or console, by an authorized user. The configuration information includes
a list of "call" (alert) types that can be generated by a user. Call types include code blue, staff emergency, patient normal
call, etc. as described above. Associated with each call type in the list are parameters that tell the system what light
guides to illuminate on the dome light as well as color. Other parameters include the sound that should be played through
the speaker in the dome light and at other stations. This "database" is stored in the primary console. The parameters
specific to the dome light are also stored in the 1/0 Board. When the I/O Board determines that there is a call originating
in the room that it is responsible for, it uses those stored parameters to determine how to illuminate the light guides. It
does so by pulling the parameters from the list based on the call type.

[0086] Fig. 15 illustrates an embodiment of a circuit board 500 suitable for use in an indicator assembly as described
above. Circuit board 500 includes a substrate 502, a plurality of surface mounted tri-color LEDs mounted thereto so that
light is projected outwardly from the LEDS away from the board 500 and generally perpendicularly to the board 500.
LEDs 504 are shown as being unlit, while LEDs 506, 508, 510, 512, 514 are shown as being lit, with each of them being
lit in a different color. Different colors may be achieved by varying the combination of colors activated at the LED or their
intensity. LEDs are arranged in a longitudinal line down the central portion of the board 500. Alternating in line with the
LEDs are holes 516, 518, 520, 528, 522, 524, 526. These holes are configured to receive the light guide feet or pins to
mount the light guides to the board 500 so that an LED is positioned underneath the central portion of the light guide as
described above.

[0087] For architectural efficiencies and/or other reasons, an electronic assembly may be mounted adjacent to an
indicator assembly in a facility as shown in Fig. 16. In the embodiment of Fig. 16, I/0 board 574 is mounted on a wall in
an adjacent to an indicator assembly 550, which is mounted in a vertical orientation as shown. Indicator assembly 550
has a top face 552, a rear mounting plate (not visible), a top end 558, a first side 554, a bottom end 556 and a second
side (not visible). The second side is adjacent to and may abut a portion of the first end 582 of the 1/O board 574
underneath lip 584. As such, a portion of the 1/0 board housing slides over a portion of the indicator housing 552.
[0088] With regard to indicator assembly 550, Fig. 16 also shows light guides 586 positioned within an interior region
defined by a cover 562, and cover 562 has a top thickness 564, which is substantially the same as side thickness 566.
Each light guide 586 has a substantially planar top end 588 as shown. In the illustrated embodiment, the top ends 588
of the light guides have a thickness of about 3 millimeters while the bottom ends, located within the slot 560, have a
thickness that is greater than the top thickness.

[0089] 1/O board 574 has a housing including first end 582, second end 580, top side 576 and bottom side 578. Within
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the interior region of the housing, computer components and circuitry are provided. I/O board 574 has a thickness or
depth 570 that is greater than the thickness or depth 568 of the indicator assembly housing, thus enabling a portion of
top cover 572 to fit over a portion of the indicator housing.

[0090] Fig. 17 shows the I/O board 574 with the top cover 572 removed. I/O board 580 has an interior housing 600,
which includes a main portion 602 and a mounting portion 604. 1/O board components and circuitry are located within
the main portion 602. A plurality of data, communication, and power connector ports 606, 608, 610 are provided. RJ45
cabling connects to indicator assembly at port 342, is routed through aperture 314 behind mounting plates 604, 308 and
connected to I/0O board 574 at one of these ports.

[0091] 1/O board mounting plate 604 and indicator assembly mounting plate 308 are mounted to a backbox 700, which
in turn is mounted to a wall of a facility by screws 704, 706, 708 extending through holes in back face 702 of box 700.
Mounting plate 604 includes mounting regions 638, 630, 642, 644, which are holes or apertures through which pins or
screws 646, 648, 650, 652 are inserted and connected to mounting portions 722, 724, 728, 730 of backbox 700 as
shown in Fig. 18.

[0092] Mounting plate 308 of the indicator assembly includes mounting regions 310, 312 as described above. Each
mounting portion 310, 312 includes a plurality of holes or apertures 614, 616, 618, 620, 622, 626, 628, 630, 632, 634,
which are each configured to receive a mounting pin or screw, e.g. screws 654, 656. Screws 654, 656 connect to
mounting holes 726, 732 of box 700 to mount the indicator assembly thereto. Box 700 has a top 714, a bottom 716 and
sides 710, 712 extending outwardly from back face 702. Box 700 also has mounting strips 718, 720 extending along
top 714 and bottom 716 and substantially perpendicularly therefrom. Mounting holes 722, 724, 726, 728, 730, 732 are
provided in the mounting strips.

Claims
1. Anindicator apparatus for a patient-nurse communication system, comprising:

an indicator housing (206, 222, 241, 296, 552) mountable to a wall or a ceiling,
a plurality of visual indicators (208-214, 224, 258-260, 298, 586) individually operably coupled to the indicator
housing (206, 222, 241, 296, 552), the visual indicators (208-214, 224, 258-260, 298, 586) comprising:

a plurality of light guides (258, 259, 260, 261, 262, 263, 265, 267, 269), the light guides (258, 259, 260,
261, 262, 263, 265, 267, 269) being arranged in pairs,

a multi-color light source (302, 504-514) supported by the housing (206, 222, 241, 296, 552), the light
source (302, 504-514) comprising a plurality of multi-color lights, each aligned with a respective light guide
(258, 259, 260, 261, 262, 263, 265, 267, 269), and

a plurality of icon sleeves, each sleeve (278) having one or more icons and each

sleeve being configured to slide over opposing faces of each pair of light guides,

electrical circuitry operably coupled to the lights (302, 504-514) and configured to receive electrical signals from
the patient-nurse communication system indicative of at least one color to be displayed by the lights, whereby
the visual indicators (208-214, 224, 258-260, 298, 586) selectively illuminate in one or more of the colors emitted
by the multi-color lights in response to signals received from a call-originating device of a patient-nurse com-
munication system,

a memory comprising at least one parameter relating to a call from the call-originating device of the patient-
nurse communication system, and

computer circuitry configured to access the memory, read the at least one parameter, identify at least one color
to be illuminated by the lights based on the at least one parameter, and send an electrical signal to the lights
(302, 504-514) to illuminate the at least one selected color in response to the call.

2. The indicator apparatus of claim 1, wherein the at least one parameter associates a call type of the call from the
call-originating device with a color.

3. The apparatus of either claim 1 or claim 2, comprising a speaker (304), wherein the computer circuitry is configured
to execute computer program logic to select a sound file in response to a call from a call-originating device of the
patient-nurse communication system and send an electrical signal to the indicator assembly to play the sound file
through the speaker (304) in response to the call.

4. The indicator apparatus of claim 3, comprising a memory, wherein the sound file is one of a plurality of sound files

12



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

15.

16.

EP 2 169 641 B1
stored in the memory.

The indicator apparatus of any preceding claim, wherein the computer circuitry is configured to receive data indicative
of changes to the at least one parameter from a network and store the parameter changes in the memory.

The indicator apparatus of any preceding claim, wherein the parameter is at least one of the call-originating device,
call type, call priority, and patient location.

The indicator apparatus of any preceding claim, wherein the electrical circuitry is configured to send a first electrical
signal indicative of at least one color to the respective light of a first visual indicator of the plurality of visual indicators
(208-214, 224, 258-260, 298, 586) in

response to a first call and send a second electrical signal indicative of at least one color to the respective light of
a second visual indicator of the plurality of visual indicators (208-214, 224, 258-260, 298, 586) in response to a
second call.

The indicator apparatus of any preceding claim, wherein each visual indicator (208-214, 224, 258-260, 298, 586)
has a length, a width, and a thickness, and the thickness of the visual indicator is less than the length and the
thickness of the visual indicator is less than the width.

The indicator apparatus of any one of claims 1 to 7, wherein the visual indicators (208-214, 224, 258-260, 298, 586)
have a first face and a second face spaced from the first face by the thickness to define an interior region of the
visual indicator, and the interior region of the visual indicator comprises plastic.

The indicator apparatus of any preceding claim, comprising a cover (272, 292, 562) coupled to the indicator housing
(206, 222, 241, 296, 552) and defining an interior region, the plurality of visual indicators (208-214, 224, 258-260,
298, 586) extending from the indicator housing (206, 22, 241, 296, 552) and located in the interior region of the
cover (272, 292, 562).

The indicator apparatus of any one of claims 1 to 9, comprising a cover (272, 292, 562) defining an interior region,
wherein the visual indicators (208-214, 224, 258-260, 298, 586) are positioned in the interior region, the cover having
firstand secondfaces (272, 292, 562) that are spaced by a thickness, and the first and second faces are substantially
parallel.

The indicator apparatus of claim 11, wherein the light guides (258, 259, 260, 261, 262, 263, 265, 267, 269) are
positioned in the interior region and aligned in a plane that is substantially parallel to the first and second faces.

The indicator apparatus of any one of claims 10 to 12, further comprising a mounting plate (308, 612) coupled to
the indicator housing (552), the mounting plate including a first mounting portion (310) and a second mounting
portion (312) spaced from the first mounting portion, each mounting portion having a plurality of vertically aligned
and laterally elongated mounting ports (614, 616, 618, 620, 622, 626, 628, 630, 632, 634).

The indicator apparatus of claim 13, wherein the indicator housing (552) has a first thickness (568), the apparatus
further comprising a second housing (572) spaced from the indicator housing (552) and defining a second interior
region, electronic circuitry located in the second interior region, the second housing (572) having a second thickness
(570), wherein the first thickness (568) is less than the second thickness (570).

The indicator apparatus of claim 14, wherein the indicator housing (552) is mountable to a first mounting portion
plate (308) and the second housing (572) is mountable to a second mounting plate (604).

The indicator apparatus of any one of claims 10 to 15, comprising an elongated slot (560) defined by the indicator
housing (552), wherein the slot (560) is configured to receive a visual indicator (586) in either a first orientation or
a second orientation substantially perpendicular to the first orientation.

Patentanspriiche

1.

Eine Anzeigevorrichtung fir ein System zur Kommunikation zwischen Patient und Pflegekraft, umfassend:
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ein Anzeigegehause (206, 222, 241, 296, 552), das an einer Wand oder Decke montiert werden kann,

eine Vielzahl von visuellen Anzeigen (208-214, 224, 258-260, 298, 586), die einzeln bedienbar an das Anzei-
gegehause (206, 222, 241, 296, 552) gekoppelt sind, wobei die visuellen Anzeigen (208-214, 224, 258-260,
298, 586) umfassen:

eine Vielzahl von Lichtleitern (258, 259, 260, 261, 262, 263, 265, 267, 269), wobei die Lichtleiter (258, 259,
260, 261, 262, 263, 265, 267, 269) paarweise angeordnet sind,

eine mehrfarbige Lichtquelle (302, 504-514), die von dem Gehause (206, 222, 241, 296, 552) getragen
wird, wobei die Lichtquelle (302, 504-514) eine Vielzahl von mehrfarbigen Leuchten umfasst, die jeweils
an einem entsprechenden Lichtleiter (258, 259, 260, 261, 262, 263, 265, 267, 269) ausgerichtet sind, und
eine Vielzahl von Hillen mit Symbolen, wobei jede Hiille (278) ein oder mehrere Symbole aufweist und
jede Hulle so konfiguriert ist, dass sie lber gegeniberliegende Flachen des jeweiligen Lichtleiterpaares
gleitet,

elektrische Schaltkreise, die bedienbar an die Leuchten (302, 504-514) gekoppelt und so konfiguriert sind, dass
elektrische Signale von dem System zur Kommunikation zwischen Patient und Pflegekraft empfangen werden,
die darauf hinweisen, dass mindestens eine Farbe von den Leuchten angezeigt werden soll, wodurch die
visuellen Anzeigen (208-214, 224, 258-260, 298, 586) selektiv in einer oder mehreren der Farben leuchten, die
von den mehrfarbigen Leuchten als Reaktion auf Signale emittiert werden, die von einem Ruf-auslésenden
Geréat eines Systems zur Kommunikation zwischen Patient und Pflegekraft empfangen werden,

einen Speicher, der mindestens einen Parameter umfasst, der einen Ruf von dem Ruf-ausldsenden Gerat des
Systems zur Kommunikation zwischen Patient und Pflegekraft betrifft, und

Computerschaltkreise, die so konfiguriert sind, dass sie auf den Speicher zugreifen, den mindestens einen
Parameter lesen, mindestens eine Farbe ermitteln, die von den Leuchten auf Basis des mindestens einen
Parameters beleuchtet werden soll, und ein elektrisches Signal an die Leuchten (302, 504-514) senden, um
die mindestens eine ausgewahlte Farbe als Reaktion auf den Ruf zu beleuchten.

Die Anzeigevorrichtung nach Anspruch 1, wobei der mindestens eine Parameter einen Ruftyp des Rufes von dem
Ruf-auslésenden Gerat mit einer Farbe in Verbindung bringt.

Die Vorrichtung nach entweder Anspruch 1 oder Anspruch 2, umfassend einen Lautsprecher (304), wobei der
Computerschaltkreis so konfiguriert ist, dass eine Computerprogrammlogik ausgefiihrt wird, um eine Audiodatei als
Reaktion auf einen Ruf von einem Ruf-auslésenden Gerat des Systems zur Kommunikation zwischen Patient und
Pflegekraft auszuwéhlen und ein elektrisches Signal an die Anzeigebaugruppe zu senden, um die Audiodatei Uber
den Lautsprecher (304) als Reaktion auf den Ruf abzuspielen.

Die Anzeigevorrichtung nach Anspruch 3, umfassend einen Speicher, wobei die Audiodatei eine von mehreren im
Speicher gespeicherten Audiodateien ist.

Die Anzeigevorrichtung nach einem der vorstehenden Anspriiche, wobei der Computerschaltkreis so konfiguriert
ist, dass Daten empfangen werden, die auf Anderungen an dem mindestens einen Parameter aus einem Netzwerk
hinweisen, und die Parameterdnderungen im Speicher gespeichert werden.

Die Anzeigevorrichtung nach einem der vorstehenden Anspriiche, wobei der Parameter mindestens einer von einem
Ruf-auslésenden Gerat, einem Ruftyp, einer Rufprioritdt und einem Aufenthaltsort eines Patienten ist.

Die Anzeigevorrichtung nach einem der vorstehenden Anspriiche, wobei der elektrische Schaltkreis so konfiguriert
ist, dass ein erstes elektrisches Signal gesendet wird, das auf mindestens eine Farbe fir die jeweilige Leuchte einer
ersten visuellen Anzeige der Vielzahl von visuellen Anzeigen (208-214, 224, 258-260, 298, 586) als Reaktion auf
einen ersten Ruf hinweist, und ein zweites elektrisches Signal gesendet wird, das auf mindestens eine Farbe flr
die jeweilige Leuchte einer zweiten visuellen Anzeige der Vielzahl von visuellen Anzeigen (208-214, 224, 258-260,
298, 586) als Reaktion auf einen zweiten Ruf hinweist.

Die Anzeigevorrichtung nach einem der vorstehenden Anspriiche, wobei jede visuelle Anzeige (208-214, 224,
258-260, 298, 586) eine Lange, eine Breite und eine Dicke hat, und die Dicke der visuellen Anzeige weniger als die

Lange und die Dicke der visuellen Anzeige weniger als die Breite betragt.

Die Anzeigevorrichtung nach einem der Anspriiche 1 bis 7, wobei die visuellen Anzeigen (208-214, 224, 258-260,
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298, 586) eine erste Flache und eine zweite Flache aufweisen, deren Abstand von der ersten Flache eine Dicke
betragt, um einen Innenbereich der visuellen Anzeige zu definieren, und der Innenbereich der visuellen Anzeige
Kunststoff umfasst.

Die Anzeigevorrichtung nach einem der vorstehenden Anspriiche, umfassend eine Abdeckung (272, 292, 562), die
an das Anzeigegehause (206, 222, 241, 296, 552) gekoppelt ist und einen Innenbereich definiert, wobei die Vielzahl
der visuellen Anzeigen (208-214, 224, 258-260, 298, 586) von dem Anzeigegehause (206, 22, 241, 296, 552)
ausgeht und im Innenbereich der Abdeckung (272, 292, 562) liegt.

Die Anzeigevorrichtung nach einem der Anspriiche 1 bis 9, umfassend eine Abdeckung (272, 292, 562), die einen
Innenbereich definiert, wobei sich die visuellen Anzeigen (208-214, 224, 258-260, 298, 586) im Innenbereich be-
finden, wobei die Abdeckung eine erste und eine zweite Flache (272,292, 562) aufweist, deren Abstand voneinander
eine Dicke betragt, und die erste und zweite Flache im Wesentlichen parallel verlaufen.

Die Anzeigevorrichtung nach Anspruch 11, wobei sich die Lichtleiter (258, 259, 260, 261, 262, 263, 265, 267, 269)
im Innenraum befinden und in einer Ebene ausgerichtet sind, die im Wesentlichen parallel zur ersten und zweiten
Flache verlauft.

Die Anzeigevorrichtung nach einem der Anspriiche 10 bis 12, weiter umfassend eine Montageplatte (308, 612), die
an das Anzeigegehaduse (552) gekoppelt ist, wobei die Montageplatte einen ersten Montageteil (310) und einen
zweiten Montageteil (312) im Abstand von dem ersten Montageteil beinhaltet, wobei jedes Montageteil eine Vielzahl
von vertikal ausgerichteten und seitwarts Ianglichen Montageanschliissen (614, 616, 618, 620, 622, 626, 628, 630,
632, 634) aufweist.

Die Anzeigevorrichtung nach Anspruch 13, wobei das Anzeigegehduse (552) eine erste Dicke (568) aufweist, die
Vorrichtung weiter ein zweites Gehduse (572) umfasst, das sich im Abstand von dem Anzeigegehause (552) befindet
und einen zweiten Innenbereich definiert, elektronische Schaltkreise in dem zweiten Innenbereich liegen, das zweite
Gehause (572) eine zweite Dicke (570) aufweist, wobei die erste Dicke (568) weniger als die zweite Dicke (570)
betragt.

Die Anzeigevorrichtung nach Anspruch 14, wobei das Anzeigegehduse (552) auf einer ersten Montageteilplatte
(308) und das zweite Gehause (572) auf einer zweiten Montageplatte (604) montiert werden kann.

Die Anzeigevorrichtung nach einem der Anspriiche 10 bis 15, umfassend einen langlichen Schlitz (560), der durch
das Anzeigegehause (552) definiert ist, wobei der Schlitz (560) so konfiguriert ist, dass er eine visuelle Anzeige
(586) in entweder einer ersten Ausrichtung oder einer zweiten Ausrichtung aufnimmt, die im Wesentlichen senkrecht
zur ersten Ausrichtung steht.

Revendications

1.

Un appareil indicateur pour un systeme de communication patient-infirmiére, comprenant :

un boitier d’'indicateurs (206, 222, 241, 296, 552) pouvant étre monté sur un mur ou sur un plafond,

une pluralité d’'indicateurs visuels (208-214, 224, 258-260, 298, 586) individuellement couplés de maniére
fonctionnelle au boitier d’indicateurs (206, 222, 241, 296, 552), les indicateurs visuels (208-214, 224, 258-260,
298, 586) comprenant :

une pluralité de guides lumineux (258, 259, 260, 261, 262, 263, 265, 267, 269), les guides lumineux (258,
259, 260, 261, 262, 263, 265, 267, 269) étant disposés par paire,

une source lumineuse de plusieurs couleurs (302, 504-514) supportée par le boitier (206, 222, 241, 296,
552), la source lumineuse (302, 504-514) comprenant une pluralité de lumiéres de plusieurs couleurs,
chacune alignée avec un guide lumineux respectif (258, 259, 260, 261, 262, 263, 265, 267, 269), et

une pluralité de manchons aicdne, chaque manchon (278) ayant un ou plusieurs icones et chaque manchon
étant configuré pour glisser sur les faces opposées de chaque paire de guides lumineux,

un circuit électrique couplé de maniére fonctionnelle aux lumiéres (302, 504-514) et configuré pour recevoir
des signaux électriques provenant du systéeme de communication patient-infirmiére indiquant qu’au moins une
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couleur est affichée par les lumiéres, au moyen duquel les indicateurs visuels (208-214, 224, 258-260, 298,
586) s’allument de maniére sélective dans une ou plusieurs des couleurs émises par les lumieres de plusieurs
couleurs en réponse a des signaux regus d’un dispositif de génération d’appel d’un systéme de communication
patient-infirmiere,

une mémoire comprenant au moins un parametre relatif a un appel provenant du dispositif de génération d’appel
du systeme de communication patient-infirmiére, et

un circuit informatique configuré pour accéder a la mémoire, pour lire le au moins un parameétre, pour identifier
au moins une couleur étant allumée par les lumiéres en fonction du au moins un parametre, et pour envoyer
un signal électrique aux lumieres (302, 504-514) afin d’allumer I'au moins une couleur sélectionnée en réponse
a l'appel.

L’appareil indicateur selon la revendication 1, dans lequel 'au moins un parametre associe un type d’appel de I'appel
provenant du dispositif de génération d’appel a une couleur.

L’appareil selon la revendication 1 ou la revendication 2, comprenant un haut-parleur (304), dans lequel le circuit
informatique est configuré pour exécuter la logique du programme informatique afin de sélectionner un fichier audio
enréponse a un appel provenant du dispositif de génération d’appel du systéme de communication patient-infirmiere
et d’envoyer un signal électrique a I'assemblage de l'indicateur afin de lire le fichier audio grace au haut-parleur
(304) en réponse a l'appel.

L’'appareil indicateur selon la revendication 3, comprenant une mémoire, dans laquelle le fichier audio est 'un d’'une
pluralité de fichiers audio stockés dans la mémoire.

L’appareil indicateur selon une quelconque revendication précédente, dans lequel le circuitinformatique est configuré
pour recevoir des données indiquant les modifications du au moins un paramétre provenant du réseau et pour
stocker les modifications du parameétre dans la mémoire.

L’appareil indicateur selon une quelconque revendication précédente, dans lequel le paramétre est au moins 'un
de ces paramétres : dispositif de génération d’appel, type d’appel, priorité d’appel et localisation du patient.

L’appareil indicateur selon une quelconque revendication précédente, dans lequel le circuit électrique est configuré
pour envoyer un premier signal électrique indiquant au moins une couleur a la lumiére respective d’'un premier
indicateur visuel de la pluralité des indicateurs visuels (208-214, 224, 258-260, 298, 586) en réponse a un premier
appel et pour envoyer un deuxiéme signal électrique indiquant au moins une couleur a la lumiére respective d’'un
deuxiéme indicateur visuel de la pluralité d’indicateurs visuels (208-214, 224, 258-260, 298, 586) en réponse a un
deuxiéme appel.

L’appareil indicateur selon une quelconque revendication précédente, dans lequel chaque indicateur visuel (208-
214, 224, 258-260, 298, 586) a une longueur, une largeur et une épaisseur, et 'épaisseur de l'indicateur visuel est
inférieure a la longueur et I'épaisseur de l'indicateur visuel est inférieure a la largeur.

L’appareil indicateur selon I'une quelconque des revendications 1 a 7, dans lequel les indicateurs visuels (208-214,
224, 258-260, 298, 586) ont une premiére face et une seconde face espacée de la premiére face de I'épaisseur
pour définir une région intérieure de l'indicateur visuel, et la région intérieure de l'indicateur visuel est composée
de plastique.

L’appareil indicateur selon une quelconque revendication précédente, comprenant un couvercle (272, 292, 562)
couplé au bottier de I'indicateur (206, 222, 241, 296, 552) et définissant une région intérieure, la pluralité d’indicateurs
visuels (208-214, 224, 258-260, 298, 586) s’étendant a partir du boitier d’indicateurs (206, 22, 241, 296, 552) et
étant située dans la région intérieure du couvercle (272, 292, 562).

L’appareil indicateur selon I'une quelconque des revendications 1 a 9, comprenant un couvercle (272, 292, 562)
définissant une région intérieure, dans lequel les indicateurs visuels (208-214, 224, 258-260, 298, 586) se trouvent
dans la région intérieure, le couvercle ayant la premiére et la deuxiéme faces (272, 292, 562) espacées par une
épaisseur, et la premiére et la deuxiéme faces sont substantiellement paralléles.

L’appareil indicateur selon la revendication 11, dans lequel les guides lumineux (258, 259, 260, 261, 262, 263, 265,
267, 269) se trouvent dans la région intérieure et sont alignés dans un plan qui est substantiellement paralléle a la
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premiére et a la deuxiéme faces.

L’appareil indicateur selon I'une quelconque des revendications 10 a 12, comprenant également une plaque de
montage (308, 612) couplée au boitier d’indicateurs (552), la plaque de montage comprenant une premiére partie
de montage (310) et une deuxiéme partie de montage (312) espacée de la premiére partie de montage, chaque
partie de montage ayant une pluralité d’orifices de montage (614, 616, 618, 620, 622, 626, 628, 630, 632, 634)
alignés verticalement et allongés latéralement.

L’appareil indicateur de la revendication 13, dans lequel le boitier d’indicateurs (552) a une premiére épaisseur
(568), 'appareil comprenant égalementun deuxieme boitier (572) espacé du boitier d’indicateurs (552) et définissant
une deuxieme région intérieure, un circuit électronique situé dans la deuxieéme région intérieure, le second logement
(572) ayant une deuxiéme épaisseur (570), dans laquelle la premiere épaisseur (568) est inférieure a la seconde
épaisseur (570).

L’appareil indicateur selon la revendication 14, dans lequel le boitier d’indicateurs (552) peut étre monté a une
premiere plaque de partie de montage (308) et le deuxiéme boitier (572) peut étre monté a une deuxieme plaque
de montage (604).

L’appareil indicateur selon I'une quelconque des revendications 10 a 15, comprenant une fente (560) allongée
définie par le boitier d’indicateurs (552), dans lequel la fente (560) est configurée pour recevoir un indicateur visuel
(586) dans une premiere orientation ou une deuxiéme orientation substantiellement perpendiculaire a la premiére
orientation.
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