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ABSTRACT

[00109] An emergency notification and directional signaling apparatus includes
an alarm remotely mountable from and responsive to an emergency event detector and
alarm. The remote alarm activates one of a supplementary visual and andible alarm
which may mclude one or more difterent colored lights, one of which is a pulsed
strobe, and an audible sound which may include a recorded voice message. A
temperature sensor in the remote alarm housing activates a second notification and
signaling event when the ambient temperature surrounding the remote alarm reaches a
preset threshold. The remote alarm may be mounted in a portable housing, on a
faceplate of an existing wall electrical junction box, or in an electrical duplex body

mowunted in a junction box.
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EMERGENCY NOTIFICATION AND
DIRECTIONAL SIGNALING APPARATUS

CROSS REFE CE TO CO-PENDING APPLICATIONS

[0001] This application claims priority benefit to the filing date of co-pending
U. S. Provisional Patent Application S. N. 60/750,101 filed December 14, 2005, and
to the filing date of co-pending U S. Provisional Patent Application S.N. 60/818,603,
filed July 5, 2006.

BACKGROUND

[0002] The present disclosure relates, in general, to emergency event
detectors, alarms and signaling devices, such as smoke detectors, carbon monoxide
alarms, etc.

[0003] Emergency event alarms, such as smoke alarms, carbon monoxide
alarms, heat alarms, etc., are typically mounted in various rooms of a home, such as
bedrooms, hallways and at one or both ends of stairs to provide an early indication of
the presence of heat or smoke generated during the initial stages of a fire, for example,
or carbon monoxide from a faulty furnace, to enable the occupants to safely escape
from the home.

[0004] It is also known to construct smoke alarm warning systems which
include a light source to provide emergency illummination. Such devices are typically
employed in hallways and similar exit arcas of a building and come into play when the
main power supply of the building fails during a fire. The high intensity flashing
strobe light is capable of being seen despite intense smoke which may fill a hallway or
room. Nevertheless, such smoke detector/hight warmng systems do provide an
indication of an exit to enable an occupant to escape from a burning building or home.
[0005] It 1s also known to provide a smoke alarm/warning light system which
includes a standard smoke alarm mountable in a normal location on the ceiling of a
room and a remote, separate light indicator unit which includes a light and a
microphone for receiving the audible alarm signals generated by the smoke alarm

sound generator. The flashing light housing is designed to be mounted on a window
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for visibility exteniorly of the building to identify the room where smoke has been
detected so that rescuers will know where to go to put out the fire and/or rescue
occupants of a burning building or home. This device uhlizes a radio frequency
transmitter in the smoke alarm and a receiver in the light housing. The radio
frequency signals can activate light devices which may be remote from the smoke
alarm and not positioned to detect the audible sounds generated by the smoke alarm.
[0006] The present Applicant previously devised a smoke detector apparatus
with emergency escape indicator as described in U. S. Patent No. 6,133,835, This
apparatus included a temperature sensor which sensed ambient temperature adjacent
to the remote alarm device mounted adjacent a building exit, such as a door, opening,
window, etc., and generated a visible and/or audible alarm to lead people to the exit
despite the presence of smoke, noxious fumes, ete.

[0007] Despite the advantages provided by Apphicant’s prior apparatus, it is
believed that further improvements can be made to provide an easy-to-use, easily
visible device which can act as a supplementary emergency event indicator to assist in

directing individuals within a smoke or noxious fume-filled room to a safely nsable

exit.
SUMMARY
[0008] An emergency notification and directional signaling apparatus

uniquely provides a safe and/or non-safe indication of an exit from a building or room
within a building i1n the event of a detected fire, excess carbon monoxide, etc. The
remote alarm housing of the present invention is mountable adjacent to any escape
surface, such as a door, window, etc. The use of at least one and preferably both a
visible light and an audible alaxm in the alarm housing provides enhanced safety by
leading an occupant 10 a safe exit both visually and audibly, even if the room is filled
with depse smoke.

[0009] A temperature sensor senses the air temperature adjacent to the remote
alarm and, if a temperature cxceeding a predetermined safe temperature is detected,
such as would o¢cur in the event of fire, is sensed, the temperature sensor output
signal, through a control circuit, caused a second notification event to take place, such

as the activation of a different color lamp to suggest caution when using that exit.
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[0010] According to one aspect, the apparatus includes a receiver capable of
sensmg and generating an output signal indicative of the activation of an audible
output from an emergency event alarm and detector. A transmitter is responsive to the
output signal of the receiver for transmitting a second signal frequency upon receiving
the signal from the alarms. The receiver and transmitter are mounted scparately but in
proximity to the emergency event alarm. The receiver may be responsive to the
emergency event alarm activation output by a hardwired connection to the output or a
microphone capable of receiving the audible sounds generated when the emergency
event alarm and directional signaling output is activated.

[0011] At least one distinct device or alarm and/or notification device, both
hereafter referred to as a remote alarm_ is remotely mounted from the main alarm on a
surface in close proximity to the escape exit. The remote alarm includes a light source
capable of generating visible light and a receiver responsive to a preset frequency
signal from the transmitter. The receiver activates the alarm upon recetving the
frequency signal from the transmitter. The alarm includes at least ope or both of a
visible light source and an auchible alarm. The light may be a pulsed strobe light.
(0012] The remote alarm may be configured for mounting in an electrical

outlet or switch junction box and/or on the faceplate or cover of such a junction box.
In another aspect, the remote alarm is mounted in the outlet or switch body which is
mounted in the junction box and carries a switch or an electrical outlet.

[0013]) In vet another aspect, the audible alarm may be a voice message which
1s prerecorded and stored in the remote alarm. Any emergency message, as well as a
message providing exit instructions, may be recorded. The message may be a
recorded message pre-stored in the remote alarm or a recordable message enabling a
customer to prerecord in their own voice a message suitable to their living conditions
and which may be more readily understood and followed by children.

[0014] In yet another aspect, the light source includes at least two different
colored lights, one of which may be a pulsed white light strobe. One or more second
color lights may be provided as an indication of caution. The second colored light(s)
18 activated by the temperature sensor in the remote alarm when the ambient
temperature surrounding the remote alarm reaches a preset first temperature. The

second light(s) thus advise caution when using the exat.
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BRIEF DESCRIPTION OF THE DRAWING
[0015] The various features, advantages and other uses of the present

apparatus will become more apparent by referring to the following detailed

description and drawing in winch:

[0016] Fig. 1 is a perspective view of the components of one aspect of an
emergency notification and directional signaling apparatus.

[0017] Fig. 2 is a schematic diagram of the detector and transmitter circuit of
the apparatus;

[0018] Fig. 3 is a schematic diagram of the receiver and alarm circuit of the
apparatus,;

[0019] Fig. 4 is a perspective, pictorial representation of the mounting
positions of the apparatus;

[0020) Fig. 5 1s a perspective view of one aspect of the receiver and indicator
device of the apparatus;

[0021] Fig. 6 is a bottom front perspective view of the device shown in Fig. 5;
[0022] Fig. 7 is a rear lefi side perspective view of the device shown in Fig. 5;
[0023] Fig. 8 is a front perspective view of another aspect of the device,
similar to Fig. 3;

[0024] Fig 9 is a block diagram of the circuit elements contained within the
device shown 1n Fig. 8;

[0025] Fig. 10 is a perspective view showing possible mounting positions of
the device shown in Fig. 3;

[0026] Fig. 11 is a schematic diagram of the crcuitry employed in the device
shown in Fig, &;

[0027] Fig. 12. is a pictorial representation of one aspect of the device shown
in Fig, 8:

[0028) Fig. 1~3 1s a schematic diagram of another aspect of the receiver and

alarm circuits of the present apparatus;
[0029] Fip. 14A, 14B are respectively ﬁerspecﬁve and side elevational views

of one aspect of a box mount for a smoke detector, such as shown in Fig. 2;
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[0030] Figs. 15A, 15B are respectively perspectivé and side elevational views
of a box mount for an alarm shown in Figs. 3 and 11;
[0031] Fig. 15C is a partially-exploded, perspective view of another aspect of

a box mount for an alarm shown in Figs. 3 and 11 used in conjunction with an

electrical switch;
[0032] Figs. 15D and 15E are exploded, perspective views of another aspect
of a box mount for an alarm shown in Figs. 3 and 11 where, the alarm is mounted on a

switch or outlet body typically mounted i1 a wall junction box and covered by a cover

plate;
[0033] Fig. 16 is a schematic diagram of another aspect of the receiver circuit;
[0034] Fig. 17 1s a schematic diagram of a combined receiver and alarm
Cifcwit;
[0035] Fig. 18 is a perspective, pictorial representation of an alternate
mounting position of the receiver/transmitter;
[0036] Fig 19 1s a front elevational view showing another aspect of a detector
and a transmitter for an emergency event detector; B
[0037] Fig. 20 is a circuit modification implementing flashtubes instead of
LEDs in the circuit shown in Fig. 3;
[0038] Fig. 21 is a front elevation view of another aspect of a remote alanm
using at least one flash tube as the light source;
[0039] Fig 22 is another aspect of a remote alarm using multiple flash tubes;
10040] Figs. 23A, 23B, and 23C are front, side and rear elevations,

respectively, of another aspect of a remote alarm.

DETAILED DESCRIPTION

[0041] Referring now to Fig. 1, there is depicted an emergency notification
and directional signaling apparatus 10, by example, whach includes a smoke alarm 12,

which includes a smoke detector, carbon monoxide detector or heat sensor, and a

remote alarm 14,
[0042] - The smoke alarm 12 may be any conventional, commercially available

smoke alarm which 1s capable of detecting smoke and generating an output signal
typically used to activate an alarm and includes a housing that may take any shape.
The smoke alarm 12 may be connectable to 110 VAC power, internal replaceable
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batteries and/or 110/220 VAC power with battery backup adapted for trickle
recharging when AC power 1s avatlable.

[0043] Although the following description of the alarm 12 describes the alarm
12 as a smoke alarm detector, it will be understood that the term “alarm’ and
“detector” includes a smoke alarm and detector, a carbon monoxide alarm and
detector capable of detecting carbon monoxide levels or a heat alarm, all of which
generate an alarm when the detected levels exceed a preset threshold.

[0044] A housing 16 is connected to the smoke alarm 12 housing and
contains an emergency notification and directional signaling c¢ircuit described
hereafter and shown in Fig. 2. Alternately, the circuitry could be contained wholly
within the smoke alarm 12 housing and may take any shape or form.

{0045]
although the following discussion describes the audible alarm as mounted in the alarm

Before describing the circuitry of Fig. 2, it will be understood that

14, and not in the smoke alarm 12, as is more conventional, the present apparatus may
still utilize the conventional audible alarm in a smoke or carbon monoxide alarm as
the main fire/smoke alarm.

[0046] As shown in Fig. 2, power is supplied to an alarm circuit by a power
supply 30. As described above, the power supply 30 may be, by cxample, a DC power
supply formed of a replaceable and/or rechargeable storage batteries contained within
the housing 16. The DC power supply 30 may be a 12 volt DC power supply with
internal battery backup. Such a power supply 30 utilizes a transformer which is
copnected 10 110/220 volt AC and a rectifier bridge to convett the AC power to the
DC power levels requured for the integrated circuits and other electronic components
of the detector circuit shown m Fig. 2. As is conventional, battery backup may be
provided for the power supply 30 which is activated when the main AC power is
interrupted.

[0047] The detector circuat shown in Fig. 2 is electrically connected to an
output 20 of the smoke alarm 12. As is conventional, when smoke enters the chamber
of the smoke alarm 12, a 2 Hz output pulse or signal develops across an internal
capacitor within the smoke alarm }2. This output signal 20 is connected through
resistor R2 to the base of transistor T'1 and drives transistor T1 into conduction which

brings pin 2 of a timer 22 low or to ground. The timer 22 may be any ¢onventional
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timer, such as an integrated circuit timer model No. NE5S55P. The purpose of the
timer 22 is to stretch 2 Hz output signal 20 from the smoke alarm 12. Any output
time period may be selected by the use of appropriate sized resistor R1 and ¢apacitor
C1.

[0048] As also shown in Fig. 2, capacitor C5 is connected between one pin of
the tirer 22 and ground and acts as a gpike arrestor.

[0049] As soon as pin 2 of the timer 22 goes low or to ground, output pin 3 of
the timer 22 goes high for a time period set by resistor R1 and capacitor C1 connected
to input pins 6 and 7, respectively, of the timer 22. For example, appropriate values
are selected for R1 and C1 to create a 5 second time penod output. Thus, in this
example, the ontput on pin 3 of the timer 22 goes high for five seconds and activates a
coil 24 of arelay RL1. When the coil 24 is activated, the switchable contact 26 of the
relay RLL1 closes and supplies power 10 the trigger pin of a transmitter means 28.
[0050] In one aspect, the transmitter means 28 is a transmitter capable of
penerating a wireless signal within a preset range or distance, such as 50 feet, for
example. The wireless signal may be an ultrasonic, microwave or radio frequency
signal. Further, at least in the case of radio frequency signals, a selector switch may
be provided on the housing 16 and an associated receiver in the remote alarm 14 to
provide a selection of discrete communication frequencies so as to avoid interference
with the radio frequencies employed by other wireless devices typically found in a
home or bmlding, such as garage door openers, television remote controls, etc.

[0051] If, at the end of the five second time period, smoke is still detected by
the smoke alarm 12, the output signal 20 from the smoke alarm 12 will still be present
thereby causing the timer 22 to restart a new time period and continue to supply a high
output from pin 3 to maintain the coil 24 of relay RL1 activated and the transmitter 28
contipuing to transmit a frequency signal.

[0052] As shown in Figs. 1 and 5, the alarm 14 includes a housing 40 which
may take any shape. The housing 40 supports one or more printed circuit board(s)
carrying the receiver circuit shown in Fig. 3. One or more lights 42 are mounted in
the housing 40 and project from the housing 40 for extemal visibility. Vents 44 may
also be formed on the front of the housing 40 and or on the sides of the housing 40 to
allow audible ‘sounds.to escape from the housing 40.
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J0053] The light(s) 42 may be high intensity strobe lights, ox one or more high
intensity light LEDs 43. If a plurality of light LEDs 43 are employed, they can be
arranged 1n any suitable pattern, such as a closely adjacent group or, as shown in Fig.
4, in an approximate circle with each individual light LED 43 equally
circumferentially spaced from adjacent white LED’s 43. Each white LED 43 is
contained within a transparent dome, such as a polycarbonate dome 45, and a 120
reflector, by example only. By example only, the white LED strobe lights 43 emit a
total of 177 Candella at sixty (60) flashes per minute

[0054] As shown in Fig. 3, the receiver is provided with a separate power
supply 46 such as a 12 volt DC power supply with battery backup. Alternately,
110/220 volt AC power or even storage batteries may be employed as the power
supply 46.

[0055] The receiver circuit also inchades a receiver 48 capable of detecting the
frequency signals generated by the transmitter 28.

[0056] In operation, when the receiver 48 detects a matching frequency signal
from the transmitter 28, an output from the receiver 48 drives transistor T2 into
conduction which supplies power to the coil 50 of relay R1.2. Activation of the

coil 50 causes the switchable contact 52 of the relay RL2 to close thereby supplying
power to the lights 42, It should also be noted that transistor T2, when driven to
conduction by an output from the receiver 48 also supplies power to an audible

alarm 54, by example, but higher and lower volume or db levels may also be used.
[0057] Alternately, the alarm 54 can be a high and low tone warble sounding
device which can be effective for waking children and/or adults that have a high
frequency hearing loss, and/or any other appropriate sound and volume that may be
used as an audible emergency notification and/or directional signal, such as temporal,
a human voice, a computer generated electromic voice, a siren or a directional sound.
[0058] According to one aspect, a temperature sensing means is provided for
sensing the ambient temperature of the air surrounding the exit immediately adjacent
the alarm housing 40.

[0059] In one aspect, the temperature sensing means includes a thermistor or

probe 56 which is connected by a conductor 58 to a temperature controller or
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comparison circuit within the housing 40. Alternately, a thermistor may be mounted
within the housing 40 adjacent to the air vents 44.

[0060] By way of example only, the temperature sensing means can be a
temperature controller 60, model No. HEDO043, which is provided with its own 1.5
volt battery power supply 62. The temperature controller 60 includes an adjustable
high temperature set point. When the set point is exceeded by a temperature reading
from the thermistor 56, the controller 60 generates an output signal on pin 3 which
goes high for ten seconds and triggers an optocoupler 64. When triggered, output

pin 5 of the optocoupler 64 goes low to activate a coil 66 of a relay RL3. When the
coil 66 1s activated, the normally closed switchable contact 68 of relay R1.3 opens
disconnecting power to the coil 50 of relay RI1.2 and the audible alarm 54. This
immediately deactivates the strobe light(s) 42 and the audible alarm 54. |
[0061] Alternately, contact 68 of relay RL3 may be connected to acuvate a
second notification event, such as different colored lights, or a different voice
message, or both, as described hereafter.

[0062]} In use, as shown in Fig. 4, the smoke alarm 12 is mounted in one of the
normal locations within a room typical for smoke alarm, such as on the ceiling of a
room. The smoke alarm 12 1s connected to 110 AC electrical power or provided with
its own internal battery power, or both.

[0063] One alarm 14 can be mounted immediately adjacent to one exit from
the room. Possible locations include on or immediately adjacent to a door controlling
access to the room from an adjacent room, hallway etc., a window or an open archway
opemng into an adjacent room or hallway. The alarm 14 could also be mounted on a
door opening to a stairway from a hallway. The alarm housing 40 is mounted to such
a surface by conventional fasteners or by peel and stick two-way tape 49 shown in Fig
7. Since the mounting locations may vary, the housing 40, as described above, can be
provided with power supplies including storage batteries thereby enabling the housing

40 to be mounted at any desired location without regard to the availability of AC
electnc power. As shown and described later in conjunction with Figs. 23A, 23B, and

23C, the housing 40 may be provided with a conventional electric outlet plug
terminals, enabling the housing 40 to be plugged into a conventional 110 VAC
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electrical output 76. This application would be suitable where an electric outlet is
located in close proximity to a doorway, window or other room exit.

[0064) With both the smoke alarm 12 and the remote alarm(s) 14 are a power-
on or active state, the smoke alarm 12 will generate an output signal upon detecting
smoke within an intemal chamber within the smoke alarm 12. A wireless signal is
transmitted by the transmitter 28 over an area, such as through an entire room or up to
50 feet, for example, and is received by all of the alarms 40 within the range the
cransmitter 28, As described above, when the receiver 48 of the alarm 40 receives a
matching frequency signal, electric power is immediately supplied to the audible
alarm 54 and, through relay RL2, to the strobe light 42 (LEDs 43) thereby providing
an audible indication as well as a visual indication of the location of an exit by the
flashing high intensity strobe lights 43 and the audible sound.

[0065] It will be understood that multiple alarms 14 may be employed in a

single room, each idenﬁfying a different exit from the room. This increases the safety
for the occupant(s) of the room since multiple exits are indicated. Each of the remote

alarms 14 will be keyed to the same frequency of the transmitter 28 in the alarm
circuit of the smoke alarm 12 so as to be activated at the same time.

[0066] However, if the temperature sensing means of any alarm 14 detects a
temperature exceeding the preset high temperature set point, 120°F, for example, the
temperature sensing means will cause the strobe light 42 and the audible alarm 54 to
be deactivated or a second event to occur, as described above. The other alarms 14
within the room will not be effected and can still direct an occupant to a safe exit
where the ambient temperature is lower than the set point temperature sensed by one
alarm 14.

[0067] Since the smoke alarm 12 is activated by smoke, the presence of dense
stmoke may initially confuse an occupant of a room when awakened or otherwise
alerted by the activation of the various audible alarms 54 on the alarm devices 14

spaced throughout a given room. Those audible alarms 54 and strobe lights 42
associated with safe exits will be activated. The audible alarm 54 can still be heard

through the smoke and the high intensity strobe 42 will be visible to lead an occupant

safely from the room through a safe exit.

10
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[0068] Referring again to Fig. 5, in another aspcct, one or more different
colored lights, such as LEDs 51, are also carried on the housing 40. The second set of
LEDs 51, can be of any ¢olor, with yellow being one example, with blue, red, green,
etc. being also possible. Each LED 51 is enclosed with a protective dome formed of a
suitable plastic, such as polycarbonate, for example, and has a 120° reflector so as to
be visible over a wide field of view.

[0069] The LEDs 51 may be arranged on the housing 40 in any pattern. By
example only, the LEDs 51 are interspersed in a circular arrangement with the white
strobe LEDs 43.

[0070] As shown in Fig. 9, an LED sequencer or circuit 100 18 connected to
the output of the temperature control in the receiver 48. The LED sequencer or
circuit 100, which may include the relay RL3 shown in Fig. 3, controls the second
color LEDs 51. In this aspect, the high temperature set point of the temperature
controller 60, such as a 120°F, by example only, is generated when the ambient
temperature reaches the set point temperature. An output from the temperature
controller 60 activates the optocoupler 64, which ¢an be connected to a different
contact of the relay RL3, to activate and illuminate the second color of LEDs 51, It
should be noted that the strobe or light LEDs 43 remain illuminated in a strobe-like or
flashing manner to indicate the location of a building or room exit. The different
color or yellow LEDs 51 provide a caution warning to a person within the room or
building that the ambient temperature of the air surrounding the alarm 40 is high. It is
then the individual’s choice of whether or not to use the exit.

(0071} Referring now to Figs. 10 and 11, another aspect of a combined smoke
alarm emergency notification and directional signaling device is depicted in which the
housing 40 of the alJarm 14 includes an internal smoke detector 110 with its own
collection chamber 112. The chamber 112 communicates with openings 114 formed
in the front face of housing 40 within the housing 40 to allow smoke to enter the
smoke chamber 112 within the interior of the housing 40. The smoke chamber 112 in
the detector 110 can be any suitable type, such as a photoelectric or an ionization
chamber, etc. The output of the smoke detector 110 is connected to the timer 22. The
alarm and receiver circuitry shown in Figs. 2 and 3 are contained in one or more
circuit boards within the housing 40 shown iIn Fig. 8. The output of the relay RLI,

1]
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which is “on” when an output signal from the smoke detector 110 is generated, is
coupled to the transistor T1 and the relays Ri1 and RL2 to turn on the alarm 54 and
the strobe lights 42. The transmitter 28 and the receiver 48, 1n this aspect, may be
employed to generate and receive a wireless, radio-frequency or microwave signal
when the two components communicate between each of the housings 40 in a
building or house, as shown 1n Fig. 12. In this manner, the sensing of smoke by any
one alarm 120 will activate all of the alarms 120 within a predefined area, such as a
house, a building, the floor of a building, etc. '

[0072] Also shown in Fig. 11, is a hardwired connector or connector 122
which may be connectable to a building central alarm system to provide an alarm
signal to activate the alarm 54 and the strobe 42 from a central alarm con'troller.. A
reset push button 124 1s aIso mounted on the housing 40 to reset the operation of any
individual alarm after activation, testing, etc.

[0073] Also shown in Fi g. 11 is an audible low battery indicator or LED 126,
which may also be mounted on the housing and connected to the output of a current
detector 128 which generates an output signal when the current flow from the power
supply 46 decreases below a threshold to indicate minimal power left in the storage
batteries forming the power supply 46.

[0074]} In another aspéct shown 1n Fig. 13, the same housing 40 shown in
Fig. 8 is employed. In this aspect, however, the openings 1 14 in the housing 40 allow
the audible sound from the smoke alarm 12 to be received by a microphone 130
mounted within the housing 40. The microphone 130 and notch filter 132 are selected
to detect the output signal frequency of a smoke alarm or carbon monoxide alarm 12.
The detector output activates the timer which generates a signal to activate the
transmitter 28, in the configuration shown 1n Fig. 3. The transmitter 28, in the

- configuration shown in Fig. 11, is directly coupled through the circuitry also shown in
Fig. 3 to activate the alarm 54 and the strobe lights 42 in the housing 40.

(0075 A remote test device 70 shown in Fig. 1 may optionally be provided.
A remote test device 70 is capable of remotely testing the alarm 14. A housing
includes a pushbutton 72 which, when depressed, activates an internal transmitter

- which can be identical to the transmitter 28 in the alarm circuit. The transmitter

generates a signal which is received by the receiver 48 in each alarm 14 and causes

12
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each alarm 14 to activate 1ts respective strobe light 42 and audible alanm 54. In this
manner, proper operation of each alarm 14 can be checked without generating smoke
adjacent to the smoke alarm 12. The smoke alarm 12 cen be tested by depressing the

push button 7 on the smoke alarm 12.

[0076] Referring now to Figs. 14A, 14B, 15A, and 15B, there 1s depicted
another aspect of a mount for the alarm 12 and the remote alamm 14.
[0077] As shown in Figs. 14A and 14B, the alarm 12 includes one or more

circuit boards 150 on which the operative components shown in Figs. 2 or 11, for
example, are mounted. The smoke detection chamber 112 is carried on a cover plate
152 which is attachable to a junction box 156 mountable to the joists in a ceiling.
[0078] The circuit in the alarm 12 includes one or more circuit boards 172
which are mounted on a cover plate 174. The one or more circuit boards includes a
circuit board 176 mounted on the rear surface of the cover plate 174 for supporting the
individual LEDs 51, 43, as described above. The cover plate 174 is attachable to a
junction box 170 by fasteners. The junction box is mounted to wall joists, for
example.

[0079] A raised boss 178 is formed on the outer or front surface of the plate
174 and provides a mounting surface for the LEDs 43 and 51, as well as the raised
center boss 180 which carries openings for allowing smoke to enter the smoke
chamber 112 mounted inward from the rear surface of the plate 174, for audible alarm
sound to exit the junction box 170, or for audible sound from a remotely located
sinoke detector and alarm to be received by a microphone mounted on one of the
circuit boards 172, as described above in the various aspects of the alarm.

[0080] Another mounting arrangement for the alarm 14 is shown in Fig. 15C.
In this aspect, the alarm 14 is mounted on a modified junction box cover plate 250 as
described above and shown in Fig. 15A. The cover plate 250 is securable by fasteners
extendable through apertures 252, for example, into aligned apertures 254 in a
faceplatc 256. The faceplate 256 can be mounted on a wall surface 258 over an
opening behind which is fixed a typical wall junction box 260 by the same fasteners
used to mount the cover plate 250 on the faceplate 256 or by separate fasteners to the

electncal devices mounted in the junction box 260. An optional recess 262 may be

13
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formed in one poriion of the faceplate 256 to receive the cover plate 250 carrying the
alarm 14.

[0081] The faceplate 256 is formed large enough to cover one or more
additional electrical devices, such as a switch 264 shown by example only in Fig. 15C,
an electrical outlet, combinations of switches and outlets or multiple switches and

outlets mounted in the junction box 260. The elongated rectangular arrangement of

the faceplate 256 ¢an also be replaced with a more square arrangement of the cover
plate 250 and cover plates 266 mountable over and exposing the operable elements of
~ the switch 264 or the electrical plug outlet.

[0082] In the mounting arrangement shown in Fig. 15C, the alarm 14 can be
casily mounted adjacent to the wall-mounted light switch 264 which is used to control
lighting within a room or an enclosure and which 1s typically mounted adjacent the
side edge of the door of the room. Since the alarm 14 is carried solely on the faceplate
256, the existing wall switch 264 and its cover plate 266 may still be employed
without modification.

[0083) Referring now to Figs. 15D and 15E, another mounting arrangement
for the alarm 14 is depicted. Both Figs. 15D and 15E depict a wall-mounted junction
box 261. A duplex-shaped electrical device body 270 an on/off switch 272 on one
end location. The alarm 14 1s mounted in the other end of the body 270. The body
270 is mounted by fasteners to the junchon box 261. A cover plate 274 with two
apertures 276 is fixed by fasteners, not shown, to the body 270, thereby allowing the
operating member of the switch 272 to protrude through one opening 276 and the
lights on the alarm 14 to be visible through another aperture 277.

[0084] Fig. 15E depicts a similar arrangement 1 which an electrical device
body 280 has a conventional electrical outlet plug 282 in one end location., The alarm
14 is mounted at a spaced end location on the body 280. The body 280 is securely
mounted in the junction box 261 by fasteners 284 which can also be used to mount a
cover plate 286 carrying a single, enlarged aperture 288 on the junction box 261. The
aperture 288 allows access to the plug 282 and renders the lights on the alarm 14
visible.

[0085]) In yet another aspect, a recerver/sender circuit shown in Fig. 16 is
configured for receiving the audible signal frequency generated by the sound generator

14



CA 02571197 2006-12-14

11 the alarm 12, such as a smoke, heat or carbon monoxide detector, when the alarm r
12 detects smoke, etc. in the room or enclosure. Typically, the alarm sound frequency
generated by an alarm 12 is approximately 85db at 2Hz. A sound responsive device,
such as a microphone 31, is mounted in a housing 216 for receiving audible sound
within a prescribed sound frequency band or sound intensity within the enclosure.
The signal frequencies received by the microphone 31 are input to a notch filter 33
which 1s configured for passing only those frequencies associated with the smoke
detector andible output, such as 2Hz. The output of the filter 33 passes through a
diode 35, whose output 20 )s connected through resistor R2 to the base of transistor
T1 and drives trapsistor T1 into conduction which brings pin 2 of a timer 22 low or to
ground. The timer 22 may be any conventional timer, such as an integrated circuit
timer model No. NESS5P. The purpose of the timer 22 is to stretch the 2 Hz output
signal 20 from the notch filter 33. Any output time period may be selected by the use
of appropnate sized resistor R1 and capacitor C1. The signal frequency or frequencies
passed by the notch filter 33 can be adjusted to coincide wath the audible output
frequency of any smoke detector. As also shown in Fig. 2, capacitor C5 is connected
between one pin of the timer 22 and ground and acts as a spike arrester.

[0036] As soon as pin 2 of the timer 22 goes low or to ground, output pin 3 of
the timer 22 goes high for a time period set by resistor R1 and capacitor C] connected
to mput pins 6 and 7, respectively, of the timer 22. For example, appropriate values
are selected for R1 and C1 to create a 5 second time period output. Thus, in this
example, the output on pin 3 of the timer 22 goes high for five seconds and activates a
coil 24 of arelay RI.1. When the coil 24 is activated, the switchable contact 26 of the
relay RL1 closes and connects power to the trigger pin of a transmitter 28.

[0087] The transmnitter 28 1s a transmitter capable of generating a selected
frequency signal. Ultrasonic frequencies can be employed to prevent interference or
unintentional activation of the alarm by other frequency signals which are commonly
employed in ¢ther devices found in a home or building, such as garage door openers,
television remote controls, etc. Other signal frequencies, such as radio frequencies,
may also be output by the transmitter 28.

[0088] If, at the end of the five second time period, the audible output of the
alarm 12 is still received, the output signal 20 from the notch filter 33 will still be
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present thereby causing the timer 22 t0 restart a new time period and continue to
supply a high output from pin 3 to maintain the coil 24 of relay R1.1 activated and the
transmmitter 28 continuing to transmit the selected frequency signal.

[0089] The microphone 31 can sample continuously for detector output, or
sample the detector output on a selectable time interval, i.e., 15, 30, 45, 60 seconds,
etc., for-example, to conserve battery power.

[0090] One sound receiver/sending unit 216 is mounted within signal
frequency range of the smoke alarm 12, such as on the ceiling immediately adjacent to
the smoke detector, as seen in Fig. 18, or at any other convenient location where the
unit 216 is still capable of receiving and responding to the output signal frequency or
sound intensity generated by the smoke detector 12 when the smoke alarm 12 is

activated upon detecting smoke within the room or enclosure.
[0091] With the smoke alarm 12, the alarm(s) 14 and the detector 216 all in a

power Aon@ state, the smoke alanm 12 will generate an output signal upon detecting
smoke within an internal chamber within the smmoke alarm 12, which signal is received
by the detector 216 which causes the transmitter 28 to generate a signal which is

transmitted over an area, such as through an entire room or up to 100 feet, for
example, from the smoke alarm 12, and is received by all of the alarms 14 within the

range of the detector 216.
[0092] Another aspect of a sound receiver/sending unit 300 is shown in Fig.

19. In this aspect, the receiving/sending unit 300 is mounted adjacent to the
emergency event alarm 12, which is depicted in Fig. 19 as being a smoke alarm for
example only. The audible sound generated by the smoke alarm 12 when smoke is

detected generates sound waves 302 which are received by the microphone 31

mounted in the housing 300. The circnitry shown in Fig. 16 may be mounted in the
housing 300 to detect the andible output of the smoke alarm 12 to activate the
transmitter 28 10 generate a selected frequency signal which can be detected by the

remote alarm.
|0093] Refermng now to Fig. 17, there is depicted another aspect in which the

receiving/sending unit 216 and the alarm 14 are combined into a single housing. Most
of the circuit components shown in Fig. 17 are identical to and function in the same

manner as the corresponding component in the receiver circuit shown in Fig. 16 and
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the alarm circuit shown in Fig. 3, except that the transmitter 28 and the receiver 48 are
eliminated. In the combined circuit shown in Fig. 17, a signal frequency or sound
intensity received by the microphone 31 and the notch filter 33, which corresponds to
the pre-selected output signal frequency of an activated smoke alarm 12, activates a
signal from the timer 22 which energizes the coil of relay of RL1 causing the contact
52 of the relay RL1 to close connecting electric power to the strobe 42 and the audible

alarm 52 in the same manner as described above.

[0094] The combined circuit may optionally include the temperature
controller 60 which is used to detect the ambient temperature of the surface
surrounding adjacent {0 the alarm housing.

[0095] The combined circuit eliminates the need for a separate unit 216
adjacent the alarm 12. The only requirement for use of the combined unit 16 is that
the housing carrying the modified receiving circuit needs to be mounted within signal
receiving range of the audible output signal of the smoke alarm 12.

[0096] In any of the mounting positions of the alarm 14 shown in Fig. 18, the
alarms 14 can utilize the combined detector and alarm cireuit shown in Fig. 17.
[0097) In another aspect, the receiver includes an audible frequency receiver,
such as a microphone and a filter selected to detect the output audible signal frequency
of a smoke or carbon monoxide detector. The detector output is connected to the
ransmitter which sends an activation signal to the remotely located alarm fo activate
the alarm.

j0098] In place of the LEDs flash as the lights 43 tubes may be employed as
the white light gencrating pulsed strobe in the alarm units such as examples of alarm
units 310, 312 and 314 shown in Figs. 21, 22, and 23A.

[0099] Flash tubes typically come in elongated, tubular shape or a U-shape.
Either or both shapes may be used in the alarm umits 310, 312, and 314. Typically, the
longer the length of the flash tube, the more light or candela units are produced. The
alarm circuit shown in Fig. 17 needs to be modified for a flash rube 316 by
incorporating the circuit shown in Fig. 20. The input or activation signal to the strobe
light 42 shown in Fig. 17 can be applied to a step-up transformer 320 which steps up
the anode voltage to the flash tube 316 to 300 volts, for example. A timer integratcd
circuit 322, such as a 555 timer, can be employed in the flash tube triggering circuitry
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to provide the flash rate for the use of a flash tube 316 as a pulsed strobe. A timing
capacitor 324 is coupled to the timer 322 along with the output of a switch, such as a
SCR 326. An SCR from Radio Shack, Model No. 276-1020 may be employed.
[00100] The switch 326 is connected across of in parallel with a trigger
capacitor 328 which has a positive end connected through resistor 330 to the positive
side of the tfransformer 320. The negative side of the trigger capacitor 328 is
connected to ground. The resistor 330 and the timer capacitor 324 control the pulse or
flash frequency.

[00101] As shown in Fig, 21, at least one flash tube 316 is mounted in the
housing of the alarm 310. By way of ex.ampie only, at least a portion 334 of the cover
or faceplate of the housing 310 is made transparent for visibility of the flash tube 316.
[00102] In the alarm 312, shown i Fig, 22, a lens cap 340 covers a white light
generating flash tube 316. At least one second, different colored lens cap 342, which
may be yellow, for example only, 18 also mounted on the cover or front of the housing
of the alarm 312. Apertures 344 are also formed in the front wall or cover of the
housing of the alarm 312 to allow the broadcast of verbal messages or audible alarms
as described hercafter.

[00103] The second lens cap 342, as described above, is of a different color
than the color of the lens cap 340. The lens caps 340 and 342, which are disposed
over separate flash tubes, for example, function in the same mamer as the different
colored LEDs 43 and 51 described above, with the light emitted through the lens cap
342 depicting a caution or threshold temperature of 120°F, for example, sensed by the
temperature sensor within the alarm 312 of the ambient environment surrounding the
alarm 312. When illuminated, the light from the lens 342 urges caution in using the
adjacent exit.

[00104] Optionally, when a higher threshold temperature is sensed by the
temperature sensor may be, such as a 135°F or higher, for example, both flash tubes
under the lenses 340 and 342 are extinguished thereby indicating that the adjacent exat
should not be used as an escape route.

[00105] Both of the alarms 310 and 312 have onboard storage batteries for
power. The alarms 310 and 312 may be alternately connected to a power supply
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through use of any of the mounting plate/wall junction box mounting arrangements as
descnibed above.

[00106] It is also possible, as shown in Figs. 23A, 23B, and 23C, to construct
the alarm 314 with a plug 350 which can be connected 1o an 110 volt A.C. wall outlet
to supply power to an onboard transtormer or other power conversion device to enable
electronics on the circuit boards mounted within the alarm 314 to function. It will be

- understood that the 110 volt plug 350, which can be a pivotal or flip out plug,may be
employed with any aspect of the alarms described in this specification.

[00107] The alarm 314 also has a plurality of apertures 352 on the front and/or
side surfaces of the housing. The apertures 352 just like the apertures 344 and 336 in
the alarms 312 and 310 and the apertures in any of the alarms 14, ete. described above
allow ambient eir to enter the interior of the alarm to enable the temperature sensor to
detect the temperature of the ambient air. At the same time, the apertures, such as

apertures 352, provide openings for broadcasting of recorded messages from the alarm
314, The audible siren which can generate audible ecmergency tones or the above-

described warbling emergency sound can be mounted in the alarms 310, 312, or 314.
Altemately, in combination with the audible emergency sound or separately, a
recorded voice message may be stored on a voice chip mounted on the circuit boards
mounted in the alarm 314. In general, voice chips and associated circuitry allow
verbal messages to be received, converted to digital form and stored in a memory for
subsequent broadcast. Any message can be stored, such as, for example, “danger,
danger, exit immediately.” A particular exit, such as the one immediately adjacent the
housing generating the voice cormmand may be identified in a message, such as “exit
through this door immediately.”

[00108] The voice message may be pre-recorded and pre-stored by the
manufacturer as a standard message. Alternately, circuitry may be employed to allow

the customer to prerecord an emergency message in his or her own voice t0 make the
message more suitable for their children which may calm the child down during the

emergency situation and more readily cause the child to follow the voice instructions

to exit the room through a particular door or other egress means.
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What i8 claimed is:

1. An emergency notification and directional signaling escape
mdicator apparatus usable with an emergency event detector generating a first signal
output upon detecting an emergency event, the apparatus usable with at least one
escape exit and comprising:

a detector capable of generating a signal upon sensing an output signal
from the emergency event detector;

a transmitter responsive to the detector signal from the detector for
generating a first signal frequency;

at least one housing adapted to be mounted on a surface in proximity to
an escape exit;

an alarm providing at least one of an andible alarm and a visual alarm;

a receiver generating an output signal in response to the first signal
frequency activating the alarm upon receiving the first signal frequency; and

the alarm and the receiver carried in the housing.

2. The apparatus of claim 1 further comprising;

a temperature sensor, carried in the housing, for sensing the ambient
temperature adjacent t¢ the housing, the temperature sensor generating an output
signal upon detecting a temperature above a predetermined threshold temperature, the
output signal activating at least one of a second notification and directional signaling

event.

3. An emergency notification and directional signaling escape
indicator apparatus usable with a detector generating an output at a first signal
frequency upon detecting an emergency event, the apparatus mountable adjacent at

least one escape exit, the apparatus compnsing;

a receiver remote from the emergency event detector and capable of
generating an output signal upon sensing a first sipnal from the emergency event
detector;

a transmitter responsive to the output signal of the recsiver for
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transmitting a second signal frequency upon receiving the output signal from the
receiver;

at least one distinct alarm carried in & housing remotely mounted from
the transmuitter and adapted to be mounted on a surface in close proximity to the
escape exif;

a recerver, carred with the alarm and responsive to the second signal
frequency from the transmitter, the receiver activating the alarm upon receiving the
second signal frequency from the transmitter; and

a temperature sensor, carried with the housing, for sensing the ambient
temperature adjacent to the housing, the temperature sensor penerating an output
signal upon detecting a temperature above a predetermined threshold temperature, the
output signal activating at least one 0f a second notification and directional signaling

EVEenL.

4. The apparatus of claim 3 wherein the temperature sensor

comprises a thermistor.

5. The apparatus of claim 3 wherein the alarm comprises:
at least one of a visible light and an audible alarm.

6. The apparatus of claim 5 wherein the visible light comprises a
pulsed strobe.

7. The apparatus of claim ¢ wherein the pulsed strobe is a white
light strobe.

8. The apparatus of claim 3 further compnsing:

the receiver and the temperature sensor mounted in the housing.
9. The apparatus of ¢laim 8 wherewn the alarm comprises both a

visible light and an audible alarm.

10.  The apparatus of claim 3 wherein the receiver includes:
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a sound detector generating an output upon receiving a signal
frequency; and

a filter responsive to the sound detector output for passing only signal
frequencies corresponding to the first signal frequency from the transmitter.

11.  The apparatus of ¢laim 3 further comprising:
a first switch responsive to an output of the receiver for acitivating the

alarm; and
a second switch, responsive to the output signal of the temperature
sensor at a preset threshold temperature, for operating the first switch to deactivate the

alarm.

12.  The apparatus of claim 3 further comprising:
a test ransmitter generating a test signal frequency when activated; and

the receiver in the housing activating the alarm upon receiving the test

signal frequency.

13.  The apparatus of claam 3 wherein:

the housing is mountable in an electrical power outlet box.

14.  The apparatus of clarm 3 wherein:
the housing includes a plug insertable in an electrical power receptacle,

15.  The apparatus of claim 14 wherein the electrical power
receptacle provides 110V AC electrical power.

16.  The apparatus of claim 15 further comprising:
electrical power storage backup mounted in the housing for supplying

backup electnic power 10 the alarm.

17.  The apparatus of claim 3 further comprising:
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the housing is a portable housing adapted to be removably mounted in

proximity with the escape exit.

18.  The apparatus of ¢laim 3 wherein:
the receiver and the transmitter are disposed in one housing.

19.  The apparatus of claim 3 wherein:
electric power for the receiver in the alarm m the housing is provided

by storage battenes.

20.  The apparatus of claim 14 wherein:
the plug is pivotally mounted on the housing for movement between a

first, non-contact position substantially surrounded by a portion of the housing 1o a
second electrically connectible position wherein the plug extends outward from the

housing.

2]1.  The apparatus of ¢laim 3 wherein:
the alarm is an audible alarm generating a warble sound.

22.  The apparatus of claim 3 wherein the alarm comprises:

a stored voice message.

23.  The apparatus of claim 22 wherein the voice message 1s at least

one of a prerecorded message and a recordable message.

24,  The apparatus of claim 3 wherein the alarm comprises:
at least one flash tube.

25.  The apparatus of claim 24 wherein:

the housing has at least a clear portion allowing light to be emitted
from the flash tube through the clear portion.
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26.  The apparatus of claim 24 further comprising:
a transparent lens mounted in the housing and disposed to allow

emission of light from the flash tube.

27.  The apparatus of claim 24 wherein the alarm further comprises:

a second light source mounted in the housing; and

a second colored lens, formed of a different color than the transparent
lens, for converting the light emitted by the flash tube to a different color light than
the wlnte light emitted by the flash tube.

28.  The apparatus of claim 3 wherein the alarm includes a first and

second light source;
a transparent cover disposed over the first light source for allowing

white light to be emitted from the first light source; and
a second colored surface mounted in the housing to convert the white

light emitted by the second light source to a different color light.

29.  The apparatus of claim 3 wherein the alarm frther comprises:
a second one of an emergency notification and directional signaling

event activated by the temperature sensor output.

30.  The apparatus or claim 29 wherein the second event comprises

one of a second different color light and a second different audible sound.

31.  The apparatus of claim 30 wherein the second andible sound is

a stored voice message.

32. The apparatus of claim 3 wherein the housing further
compnses:
vents formed in the housing allowing airflow to the temperature sensor

within the interior of the housing.
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33.  The apparatus of claim 3 further compnsing:

the receiver mounted in the housing adapted for detecting the sound

frequency output of an emergency event detector alarm.

comprises:

34,  The apparatus of claim 33 wherein the housing further

an emergency event detector mounted in the housing for separately

detecting an emergency event; and

and

the detector generating an output to activate the alarm in the housing.

35.  The apparatus of claim 3 wherein:
the bousing is adapted t0 be mounted in an electrical wall junction box.

36.  The apparatus of claim 33 wherein:

the housing is mounted on one location of an electrical duplex body;

at least one of a switch and an electrical plug receptacle is mounted on

another location of the electric duplex body.

box,;

37.  The apparatus of claim 3 further comprising:

a cover plate mountable over an opening in an electrical wall junction

the housing mounted in a faceplate attachable to the cover plate.

38.  The apparatus of claim 37 further comprising:

the junction box adapted for fixedly receiving at least one of an

electrical plug receptacle and an electric switch;

the cover plate having an aperture mountable over and exposing the at

least one of the electrical plug receptacle and the electric switch.

39.  The apparatus of claim 38 further comprising:
a separate faceplate mounted about the at least one of the electric plug
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receptacle and the electric switch and disposed exteriorally on the cover plate.

40.  An emergency notification and directional signaling escape
indicator apparatus usable with an emergency event alarm activated upon detecting an
emergency event comprising:

a housing adapted to be mounted to an ¢lectrical junction box;

a receiver capable of generating a signal upon sensing activation of the
emergency event alarm; and

an alarm, responsive to the receiver signal, providing at least one of an

audible alarm and a visual alarm; and

the alarm and the receiver carried in the housing.

41.  The apparatus of claim 40 wherein:
the housing is mounted on one location of an electrical duplex body;
and

at least one of a switch and an clectrical plug receptacle is mounted on

another location of the electric duplex body.

42.  The apparatus of claim 40 further comprising:
a cover plate mountable over an opening in an electrical wall junction
box;

the housing mounted in a faceplate attachable to the cover plate.

43,  The apparatus of claim 42 further comprising:

the junction box adapied for fixedly receiving at least one of an
electrical plug receptacle and an electric switch;

the cover plate having an aperture mountable over and exposing the at
least one of the electrical plug receptacle and the electric swiich.

44.  The apparatus of claim 42 further comprising:

a separate faceplate mounted about the at least one of the electric plug
receptacle and the ¢lectric switch and disposed exteriorally on the cover plate.
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45.  The apparatus of claim 40 further comprising:

a temperature sensor, carried in the housing, for sensing the ambient
temperature adjacent to the housing, the temperature sensor generating an output
signal upon detecting a predetermined threshold temperature, the output signal
activating at least one ¢f a second notification and directional signaling event.



CA 02571197 2006-12-14

Applicetion number / numero de demande: gzs ) ,5 l | IEI [ e

Unscannable item(s)
received with this application
To mguire 1if you can order a copy of the unscannable items, please visit the
CIPO WebSite at HTTP//CIPC.CC.CA

Item(s) ne pouvant étre balayés
Documents recus avec cetie demande ne pouvant £ire baiayes.
Pour vous renseigner si Vous pouvez commander e copie aes iems ne
nouvant &tre balayés, veuillez visiter Ie site web de FOPIC au BTTP://CIPO.GC.CA



CA 02571197 2006-12-14

ond T b S e, . }

' & 'Jk.:“ .". ; N a)
O TR .,
. ‘.~.’ 2 N e
P T b THIT
'. ‘.".:-' X . ‘ -0 . | o o -




CA 02571197 2006-12-14

: _ ,,‘ ~ ' _
I = " (=) (=
B e o
e
E o
- 671
(4 b0



CA 02571197 2006-12-14




CA 02571197 2006-12-14

LR I

. » ) a. h ' A - .5
- - . 4 '-l ~| ‘ ) I' u, a . .« “.ll.
Jf T . L g ...o-. .0-4 . o * : 1.\ =) . .al-\”.t ‘;—A-’rﬂ“ . 74

n RN, . . . \. e rﬂ

™

i
Sy
s e A
] e
I LA T
i e

r
&



CA 02571197 2006-12-14

,}";-t.; .‘rl‘-,f

- &
A




CA 02571197 2006-12-14

-

-
L)

y




/1O

CA 02571197 2007-03-20




CA 02571197 2006-12-14

1O




CA 02571197 2006-12-14




CA 02571197 2006-12-14




CA 02571197 2006-12-14




CA 02571197 2006-12-14




CA 02571197 2006-12-14




525

CA 02571197 2006-12-14

P —\ [
-W"'-J‘{'



CA 02571197 2006-12-14

- Py

*
-

S
R
‘ !
. . N . [ .o R SRRY
B_ !1g;g' w‘ & m:" RS A
» o e ,
% % o

-

ol
WA

WA

-]

il
Py,
L
we

b L

i
h

W




CA 02571197 2006-12-14

5”« QW

/7

L REQ LIGHT TS?D.';W.. mN ”"“%

e

TIRRN - |: u ﬁ._ : 1"

. ‘ . 5 ’.‘ r 14 l * fo-

.,bx < ? v= J:‘.:’
e’ ) b A
.!“: - ‘-.l . .
£ 2y
’ ]
- -
.t
:
' a- .

ey - Lé%ﬁﬁﬁ‘;; 
-5¢?bee@eetteeeaei,y~
:ngéﬁﬁﬁﬁﬁﬁﬁﬁiﬁéﬁ

3 R ECERECETETE.
} cocecipcenne

. AOnin
ol e e R R ey X
- > Hadn, v .‘*I"'."-‘.;""‘:. - '-'.T‘




’ »r 'ﬁ.l |"{
u’& L | Sve A
N e T T T et




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - abstract drawing

