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METHOD AND APPARATUS FOR ACTIVATING AND
CONTROLLING FIRE AND MASS NOTIFICATION VISUAL
DEVICES

BACKGROUND OF THE DISCLOSURE
[0001] Fire notification and mass notification visual devices use visible stimuli

to alert nearby individuals of emergency situations such as fires, weather-related
emergencies (e.g., tornados, floods, and the like), chemical accidents, and
criminal activities (e.g., shootings, bomb threats, and the like). Different types of
emergencies may be indicated by different types of visible stimuli (e.g., different
colored strobe signals). This ensures that emergency signals are distinct and
understandable, thereby avoiding confusion with other signals. |
[0002] Typically, fire notification devices and mass notification devices are
deployed using separate two-wire circuits. That is, the fire notification device is
deployed on a first two-wire circuit, and the mass notification device is deployed

on a second two-wire circuit.

SUMMARY OF THE INVENTION
[0003] One embodiment of a method for activating a stimulus on a notification

device includes encoding an instruction to activate the stimulus in a voltage
dropout pulse of a synchronization protocol and sending the synchronization
protocol, including the voltage dropout pulse, over a single two wire circuit to
which a fire notification device and a mass notification device are coupled, the

notification device is the fire notification device or the mass notification device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The teachings of the present invention can be readily understood by

considering the following detailed description in conjunction with the

accompanying drawings, in which:
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[0005] FIG. 1 is a schematic diagram illustrating one embodiment of a
notification system, according to the present invention;

[0006] FIG. 2 is a flow diagram illustrating one embodiment of a method for
activating and controlling notification devices, according to the present invention;

[0007] FIG. 3 is a flow diagram illustrating one embodiment of a method for
activating and controlling notification devices, according to the present invention;

[0008] FIG. 4 is a schematic diagram illustrating a method of activating
notification devices in which the presence of a silence/resound pulse activates
the visible stimulus of a mass notification device;

[0009] FIG. 5 is a schematic diagram illustrating a method of activating
notification devices in which the absence of the silence/resound pulse activates
the visible stimulus of a fire notification device;

[0010] FIG. 6 is a schematic diagram illustrating a method of activating
notification devices in which the presence of a tertiary pulse activates the visible
stimulus of a mass notification device;

[0011] FIG. 7 is a schematic diagram illustrating a method of activating
notification devices in which the absence of the tertiary pulse activates the visible
stimulus of a fire notification device; and

[0012] FIG. 8 is a high level block diagram of the present invention
implemented using a general purpose computing device.

[0013] To facilitate understanding, identical reference numerals have been
used, where possible, to designate identical elements that are common to the

figures.

DETAILED DESCRIPTION
[0014] In one embodiment, the invention is a method and apparatus for

activating and controlling fire and mass notification visual devices. In one
embodiment, a fire notification device and a mass notification device are
deployed using a single two-wire circuit. Information indicating whether to
activate the fire notification device or the mass natification device is then

encoded in the form of specifically timed voltage dropout pulses of a
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synchronization protocol that is sent to the devices over the positive voltage
power wire of the two-wire circuit. The synchronization protocol ensures
synchronization of all fire or mass notification devices on a system (e.g., ensures
that all alarm stimuli are activated at the same time for all devices). The devices
are able to decode the dropout pulses and determine which devices activate their
stimuli. Although the embodiments below are discussed within the context of
activation of visible stimuli, it will be appreciated that the same approaches could
be used to distinguish between other types of stimuli (such as audible stimuli,
olfactory stimuli, or the like).

[0015] FIG. 1 is a schematic diagram illustrating one embodiment of a
notification system 100, according to the present invention. As illustrated, the
notification system comprises an alarm control panel 102 coupled to circuit
comprising two wires (i.e., a positive voltage power wire 106 and a negative
voltage power wire 108). A plurality of notification devices 1044-104, (hereinafter
collectively referred to as “notification devices 104”) is coupled to the two-wire
circuit and receives a synchronization protocol in the form of signals over the
wires 106 and 108 from the alarm control panel 102. The signals instruct the
notification devices 104 as to which visible stimuli should be activated at a given
times. For instance, each of the notification devices 104 may include a fire
strobe (e.g., a white light strobe) and at least one mass notification strobe (e.g.,
an amber light strobe). Alternatively, discrete fire notification systems and mass
notification systems (rather than notification devices 104 that include both fire
and mass notification capabilities) can be coupled to the two-wire circuit.

[0016] One embodiment of the present invention pertains to the ability to
indicate to the notification devices which of the visible stimuli should be activated
(e.g., fire or mass notification). FIG. 2, for example, is a flow diagram illustrating
one embodiment of a method 200 for activating and controlling notification
devices, according to the present invention. The method 200 may be
implemented, for example, at an alarm control panel coupled to a two-wire circuit,

such as the alarm control panel 102 illustrated in FIG. 1. As such, reference is
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made in the discussion of the method 200 to various elements of FIG. 1. Itis to
be understood, however, that such references are made by way of example and
do not limit the method 200 to implementation with the system 100.

[0017] The method 200 is initialized at step 202 and proceeds to step 204,
where the alarm control panel 102 detects an alarm condition.

[0018] In step 206, the alarm control panel 102 encodes an instruction
responsive to the alarm condition in a voltage dropout pulse. The instruction
instructs the notification devices 104 to activate a particular visible stimulus (e.g.,
if the alarm condition is a fire, the instruction instructs the notification devices 104
to activate a light strobe that indicates a fire). The voltage dropout pulse
interrupts power on the positive voltage power wire for a brief period of time,
thereby causing notification devices 104 coupled to the positive voltage power
wire to respond in unison. Which visible stimulus (e.g., fire or mass notification)
should be activated is indicated by the nature of the dropout pulse. For instance,
the presence or absence of a pulse at a particular time, the time delay between
particular pulses, the widths of particular pulses, or the voltage levels of particular
pulses could indicate which visible stimulus should be activated. Specific
embodiments of methods for encoding these instructions are described in greater
detail below.

[0019] In step 208, the alarm control panel 102 sends the dropout pulse over
the two wire circuit (e.g., over the positive voltage power wire) that is coupled to
the notification devices 104. The method 200 then terminates in step 210.

[0020] The method 200 thereby allows multiple notification devices (e.g., a fire
notification device and a mass notification device) to be controlled over a single
two-wire circuit. This reduces installation costs by reducing the number of wires
needed to control the notification devices by at least half (e.g., from four wires to
two wires). Moreover, retrofit of existing fire-only notification systems to include
mass notification is simplified, as there is no need to install an extra pair of wires.
Furthermore, as illustrated in FIG. 1, the method 200 potentially allows fire and

mass notification to be combined into a single device.
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[0021] FIG. 3 is a flow diagram illustrating one embodiment of a method 300
for activating and controlling notification devices, according to the present
invention. The method 300 may be implemented, for example, at a notification
device (e.g., a fire and/or mass notification device) coupled to a two-wire circuit,
such as any of the notification devices 104 illustrated in FIG. 1. As such,
reference is made in the discussion of the method 300 to various elements of
FIG. 1. Itis to be understood, however, that such references are made by way of
example and do not limit the method 300 to implementation with the system 100.
[0022] The method 300 is initialized at step 302 and proceeds to step 304,
where the notification device 104 receives an instruction responsive to a detected
alarm condition encoded in a voltage dropout pulse. The instruction is received
over the two-wire circuit (e.g., over the positive voltage power wire) to which the
~notification devices 104 are coupled. The instruction directs the notification
device 104 to activate a particular visible stimulus (e.g., if the alarm condition is a
fire, the instruction directs the notification device 104 to activate a light strobe
that indicates a fire). As discussed above, which visible stimulus (e.g., fire or
mass notification) should be activated is indicated by the nature of the dropout
pulse.
[0023] In step 3086, the notification device activates the visible stimulus that is
indicated by the encoded instruction. The method 300 then terminates in step
308.
[0024] As discussed above, instructions to activate visible stimuli are encoded
in voltage dropout pulses of a synchronization protocol (e.g., as described in
conjunction with step 206 of the method 200). In one embodiment, a first set of
voltage dropout pulses (herein referred to as “primary pulses”) is used to
synchronize the light strobes or other visible stimuli on fire notification devices.
The primary pulses occur periodically, at about the same rate as the flash rate for
the light strobes (e.g., once per second). The light strobes detect the primary
pulses and ignite their strobe flashtubes a defined amount of time after the

beginning of the primary pulse (e.g., twenty milliseconds). Two additional sets of
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voltage dropout pulses (herein referred to as “secondary pulses”) may be used to
handle other functions (e.g., activation and/or silencing of audible stimuli). In one
embodiment, a first secondary pulse occurs a defined period of time (e.g., two
hundred milliseconds) after the primary pulse. This first secondary pulse ensures
that the audible stimuli of all notification devices are on the same “beat” of a
multi-beat pattern. In another embodiment, a second secondary pulse occurs
every x seconds (e.g., every four seconds). The second secondary pulse
instructs the notification devices to silence their audible stimuli; depending on
when the second secondary pulse occurs, it indicates either silence or resound.
[0025] The instruction to activate a fire or mass notification device may be
encoded using a primary and/or secondary pulse in a variety of ways. In a first
embodiment for example, the second secondary pulse is reassigned to indicate
whether the visible stimulus for the fire notification device (e.g., white light strobe)
or the mass notification device (e.g., amber light strobe) should be activated. For
instance, when the second secondary pulse is a silence pulse, the instruction is
to activate the visible stimulus of the fire notification device; when the second
secondary pulse is a resound pulse, the instruction is to activate the visible
stimulus of the mass notification device (or vice versa). FIG. 4 is a schematic
diagram illustrating a method of activating notification devices in which the
presence of a silence/resound pulse activates the visible stimulus of a mass
notification device. As illustrated in this exemplary embodiment, a double pulse
occurs at one hundred milliseconds. FIG. 5 is a schematic diagram illustrating a
method of activating notification devices in which the absence of the
silence/resound pulse activates the visible stimulus of a fire notification device.
As illustrated in this exemplary embodiment, a double pulse occurs at two
hundred milliseconds.

[0026] In a second embodiment, a new voltage dropout pulse (herein referred
to as a “tertiary pulse”) is inserted into the synchronization protocol. In one
embodiment, the tertiary pulse occurs a defined period of time after one of the

secondary pulses (e.g., one hundred milliseconds after the first primary pulse).
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For instance, when the tertiary pulse is present, the instruction is to activate the
visible stimulus of the fire notification device; when the tertiary pulse is not
present, the instruction is to activate the visible stimulus of the mass notification
device (or vice versa). FIG. 6 is a schematic diagram illustrating a method of
activating notification devices in which the presence of a tertiary pulse activates
the visible stimulus of a mass notification device. FIG. 7 is a schematic diagram
illustrating a method of activating notification devices in which the absence of the
tertiary pulse activates the visible stimulus of a fire notification device.

[0027] In a third embodiment, the tertiary pulse described above is used to
determine which specific visible stimulus in a multi-stimuli mass notification
device should be activated. Specifically, the timing of the tertiary pulse indicates
which specific visible stimulus should be activated. For example, a tertiary pulse
occurring x milliseconds (e.g., two hundred milliseconds) after the primary pulse
would indicate that a first visible stimulus (e.g., an amber light strobe) should be
activated; a tertiary pulse occurring y milliseconds (e.g., three hundred
milliseconds) after the primary pulse would indicate that a second visible stimulus
(e.g., a blue light strobe) should be activated; a tertiary pulse occurring z
milliseconds (e.g., four hundred milliseconds) after the primary pulse would
indicate that a third visible stimulus (e.g., a red light strobe) should be activated;
etc.

[0028] In a fourth embodiment, the width of the primary pulse is varied in
order to indicate activation of the visible stimulus of the fire notification device or
the mass notification device. For example, a primary pulse of x milliseconds
(e.g., fifteen milliseconds) would indicate that the visible stimulus of the fire
notification device should be activated; a primary pulse of y milliseconds (e.qg.,
thirty milliseconds) would indicate that the visible stimulus of the mass notification
device should be activated.

[0029] In a fifth embodiment, a new voltage level in inserted into the
synchronization protocol. For instance, information may be coded in either a first

voltage level (e.g., 1 or high voltage, at whatever voltage the input voltage rail is)
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or a second voltage level (e.g., 0 or low voltage near zero). In this embodiment,
a third voltage level indicates a third logic state. The notification devices would
then read the input voltage as either low (traditional voltage dropout pulses) or
lower (the third voltage level). For example, a primary pulse that is near zero
volts would indicate that the visible stimulus of the fire notification device should
be activated; a primary pulse that is at a high voltage (e.g., six volts) would
indicate that the visible stimulus of the mass notification device should be
activated. Alternatively, the third voltage level could be lower than zero volts.
[0030] In a sixth embodiment, any of the first through fifth embodiments is
used to distinguish between the visible stimuli of a multi-stimuli mass notification
device only. That is, the fire notification devices and the mass notification
devices are coupled to different two wire circuits.

[0031] FIG. 8 is a high level block diagram of the present invention
implemented using a general purpose computing device 800. The general
purpose computing device 800 may be implemented, for example, as the alarm
control panel 102 illustrated in FIG. 1. It should be understood that embodiments
of the invention can be implemented as a physical device or subsystem that is
coupled to a processor through a communication channel. Therefore, in one
embodiment, a general purpose computing device 800 comprises a processor
802, a memory 804, a notification device activation module 805, and various
input/output (1/0) devices 806 such as a display, a keyboard, a mouse, a modem,
a microphone, speakers, a touch screen, a hybrid 1/0 device, and the like. In one
embodiment, at least one I/O device is a storage device (e.g., a disk drive, an
optical disk drive, a floppy disk drive).

[0032] Alternatively, embodiments of the present invention (e.g., notification
device activation module 805) can be represented by one or more software
applications (or even a combination of software and hardware, e.g., using
Application Specific Integrated Circuits (ASIC)), where the software is loaded
from a storage medium (e.g., /0 devices 806) and operated by the processor

802 in the memory 804 of the general purpose computing device 800. Thus, in
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one embodiment, the notification device activation module 805 for activating and
controlling fire and mass notification devices described herein with reference to
the preceding Figures can be stored on a non-transitory computer readable
medium (e.g., RAM, magnetic or optical drive or diskette, and the like.

[0033] It should be noted that although not explicitly specified, one or more
steps of the methods described herein may include a storing, displaying and/or
outputting step as required for a particular application. In other words, any data,
records, fields, and/or intermediate results discussed in the methods can be
stored, displayed, and/or outputted to another device as required for a particular
application. Furthermore, steps or blocks in the accompanying Figures that
recite a determining operation or involve a decision, do not necessarily require
that both branches of the determining operation be practiced. In other words, one
of the branches of the determining operation can be deemed as an optional step.
Moreover, although steps of the methods described above may be illustrated in a
certain sequence, those skilled in the art will appreciate that the steps of the
methods described need not necessarily occur in the order illustrated. Thus, the

accompanying Figures do not illustrate a mandatory sequential order.

[0034] Although various embodiments which incorporate the teachings of the
present invention have been shown and described in detail herein, those skilled
in the art can readily devise many other varied embodiments that still incorporate

these teachings.
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What is claimed is:

1. A method for activating a stimulus on a notification device, the method
comprising:

encoding an instruction to activate the stimulus in a voltage dropout pulse
of a synchronization protocol; and

sending the synchronization protocol, including the voltage dropout pulse,
over a single two wire circuit to which a fire notification device and a mass
notification device are coupled,

wherein the notification device is the fire notification device or the mass

notification device.

2. The method of claim 1, wherein the stimulus is a visible stimulus.
3. The method of claim 2, wherein the visible stimulus is a light strobe.
4, The method of claim 3, wherein a color of the light strobe indicates a

nature of an alarm condition to which the instruction is responsive.

5. The method of claim 1, wherein the fire notification device and the mass
notification device are incorporated into a single device that includes separate

stimuli for the fire notification device and the mass notification device.

6. The method of claim 1, wherein the encoding comprises:

providing a primary voltage dropout pulse that synchronizes activation of
the stimulus with other stimuli; and

providing a secondary voltage dropout pulse that indicates whether the
stimulus is associated with the fire notification device or with the mass notification

device.

10
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7. The method of claim 6, wherein a type of the secondary voltage dropout
pulse indicates whether the stimulus is associated with the fire notification device

or with the mass naotification device.

8. The method of claim 7, wherein the type of the secondary voltage dropout

pulse is a silence pulse.

9. The method of claim 7, wherein the type of the secondary voltage dropout

pulse is a resound pulse.

10. The method of claim 7, wherein the secondary voltage dropout pulse

occurs a defined period of time after the primary voltage dropout pulse.

11.  The method of claim 7, wherein the secondary voltage dropout pulse

occurs every defined number of seconds.

12.  The method of claim 1, wherein the encoding comprises:

providing a primary voltage dropout pulse to perform a first operation
comprising synchronization of activation of the stimulus with other stimuli; and

providing a secondary voltage dropout pulse to control a second
operation; and

employing a tertiary voltage dropout pulse to indicate whether the stimulus

is associated with the fire notification device or with the mass notification device.
13.  The method of claim 12, wherein a presence or an absence of the tertiary
voltage dropout pulse indicates whether the stimulus is associated with the fire

notification device or with the mass notification device.

14.  The method of claim 13, wherein the tertiary voltage dropout pulse occurs

a defined period of time after the secondary voltage dropout pulse.

11
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15. The method of claim 13, wherein a time delay between the primary
voltage dropout pulse and the tertiary voltage dropout pulse indicates a type of

the stimulus.

16.  The method of claim 15, wherein the type of the stimulus is a specific color

of light strobe.

17. The method of claim 1, wherein a width of the voltage dropout pulse
indicates whether the stimulus is associated with the fire notification device or

with the mass notification device.

18. The method of claim 1, wherein a voltage level of the voltage dropout
pulse indicates whether the stimulus is associated with the fire notification device

or with the mass notification device.

19. A computer readable storage device containing an executable program for
activating a stimulus on a notification device, where the program performs steps
comprising:

encoding an instruction to activate the stimulus in a voltage dropout pulse
of a synchronization protocol; and

sending the synchronization protocol, including the voltage dropout puise,
over a single two wire circuit to which a fire notification device and a mass
notification device are coupled,

wherein the notification device is the fire notification device or the mass

notification device.
20. A method for activating a light strobe of a mass notification device

comprising a plurality of light strobes, where each of the plurality of light strobes

is associated with a different alarm condition, the method comprising:

12
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encoding an instruction to activate the light strobe in a voltage dropout
pulse of a synchronization protocol, where a characteristic of the voltage dropout
pulse identifies the light strobe from among the plurality of light strobes; and

sending the synchronization protocol, including the voltage dropout pulse,

to the mass notification device.

13
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