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1

ADDRESS AND/OR ALARM INDICATOR
SIGN

FIELD OF THE INVENTION

The invention relates to address indicators and to emer-
gency indicators, such as address signs or alarm signs.

BACKGROUND OF THE INVENTION

Address indicators and emergency indicators are useful to
solve many different problems. For example, sometimes it is
desirable to signal someone in another room regarding a
medical emergency. Hospitals have specific systems to per-
form this function, often referred to as a call button. It is
desirable to have alternative means to indicate an alarm,
particularly in non-hospital locations such as a residence.

As another example, finding a residence, particularly in
the dark, can be difficult. Often address numbers are in an
area that has no light. Even when the area has a light, the
light may not be on. Normally being unable to find a
residence is an inconvenience. Sometimes it can be life
threatening. Emergency personnel can be called to a resi-
dence where there is no one to direct them to the premises.

Better illumination of residential address signs is desir-
able. Many different illuminated address signs have been
sold. A recently popular address sign uses multiple light
emitting diodes to illuminate house digits as a series of dots.
Unfortunately, this type of sign is not visually pleasing.

There have also been many attempts to produce flashing
indicators that are activated by the dialling of an emergency
telephone number. Some of these indicators have been
incorporated into residential address signs. Unfortunately,
there continues to be room to improve upon the design of
such signs.

SUMMARY OF THE INVENTION

In a first aspect the invention provides a sign having an
opaque housing, a radio frequency receiver for receiving
messages, a character plate, a backlight, and a sign control
circuit. The character plate has an opaque background
surrounding one or more translucent characters. The housing
has an aperture for the character plate. The housing encloses
the backlight and the control circuit. The backlight is for
back-lighting the one or more characters. The control circuit
is for activating the backlight in response to messages
received by the receiver.

The sign may be an address sign with characters that are
characters of an address. The sign may be an alarm indicator
sign with the characters forming an alarm message.

The backlight may have a light diffusion chamber and a
light assembly with one or more light sources for side-
lighting the diffusion chamber. The housing may have a base
and a frame that form the light diffusion chamber, with the
base having a reflective face opposite the housing aperture
with the light assembly between the base and the plate, with
the frame surrounding and having the same colour as the
plate background, and with the frame attached to the base so
as not to block light from the light assembly entering the
diffusion chamber.

The control circuit may recognize a radio frequency alarm
message and activate the backlight in response to the alarm
message. The control circuit may recognize a radio fre-
quency emergency alarm message and activate the backlight
in an emergency mode in response to an emergency alarm
message. The control circuit may also recognize a radio
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2

frequency non-emergency alarm message and activate the
backlight in a non-emergency mode different from the
emergency mode in response to a non-emergency alarm
message.

The control circuit may recognize radio frequency mes-
sages that are addressed to it. The control circuit may
recognize broadcast address messages for learning a specific
address for the sign from the broadcast address message.

The light sources may be light emitting diodes (LEDs).
The sources may be alternating LEDs of two different
colours, one colour for use in indicating an emergency alarm
condition, the other colour used to illuminate the characters
in low light conditions. The emergency colour may be red
and the other colour may be yellow. The LEDs may be
mounted on one or more light circuit printed circuits boards.
The light circuit printed circuit boards may be retained in
slots in the base.

The light assembly may also have a power circuit on a
power circuit printed circuit board that is mounted in a slot
in the base perpendicular to the light circuit printed circuit
board slot, and the light circuit printed circuit boards plug
into the power circuit printed circuit board for power.

The sign control circuit may be on a printed circuit board
and the control circuit printed circuit board also plugs into
the power circuit printed circuit board for controlling power
to the power circuit for controlling activation of the light
sources. The sign control circuit may have a light sensor and
the control circuit printed circuit board may be located in a
pocket of the housing optically separated from the light
sources.

The sign may also have a casing that encloses the base and
frame and retains the character plate against the frame, while
providing an aperture through which the characters are
visible. The frame may also have a shelf extending partially
in front of the diffusion chamber to support the character
plate in front of the diffusion chamber. The frame may also
have a shelf rim extending outwardly about the shelf to hold
the character plate in front of the shelf. A flange may extend
from the frame rim in front of the shelf for retaining the
character plate between the shelf and the flange within the
frame rim. The frame may also have a supra-rim about the
frame rim to provide a rim slot, while the casing has a tongue
extending rearward that fits into the rim slot.

The sign may have a relatively small depth when com-
pared to its width and height to create a low profile. The sign
may have a depth of approximately one inch.

In a second aspect the invention provides a sign having an
opaque housing, a character plate, a backlight, and a sign
control circuit. The character plate has an opaque back-
ground surrounding one or more translucent characters. The
housing has an aperture for the character plate. The housing
encloses the backlight and the control circuit. The control
circuit is for activating the backlight when there is low light
external to the sign. The backlight is for back-lighting the
one or more characters. The backlight has a light diffusion
chamber and a light assembly with one or more light sources
for side-lighting the diffusions chamber. The housing has a
base and a frame that form the light diffusion chamber. The
base has a reflective face opposite the housing aperture with
the light assembly between the base and the plate. The frame
surrounds and has the same colour as the plate background.
The frame is attached to the base so as not to block light
from the light assembly entering the diffusion chamber.

In a third aspect the invention provides a sign having an
opaque housing, a character plate, a backlight, and a sign
control circuit. The character plate has an opaque back-
ground surrounding one or more translucent characters. The
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housing has an aperture for the character plate. The housing
encloses the backlight and the control circuit. The control
circuit activates the backlight.

The sign may have a receiver for receiving messages, and
the control circuit activates the backlight in response to
messages received by the receiver. The receiver may be a
wireless receiver. The receiver may be a radio frequency
wireless receiver. The receiver may be a wired input.

In a fourth aspect the invention provides a transmitter unit
for use with an address sign. The transmitter unit has an
alarm detector, a radio frequency transmitter circuit, a trans-
mitter control circuit, and a transmitter housing for housing
the transmitter circuit and transmitter control circuit. The
transmitter control is for recognizing alarms detected by the
alarm detector and sending messages to the transmitter
circuit in response to a detected alarm. The transmitter
circuit is for transmitting those messages over radio fre-
quencies.

The alarm detector may have a telephone decoder for
receiving DTMF tones or dial pulses and decoding the
DTMEF tones or dial pulses into decoded data, and a portion
of the transmitter control circuit is for receiving the decoded
data and determining when an emergency number has been
decoded by the telephone decoder. The telephone decoder
may also be for detecting an off-hook condition and decod-
ing DTMF tones or dial pulses begins after detection of an
off-hook condition. The transmitter unit may have means for
a user to program one or more emergency telephone num-
bers into the unit for dialling detection.

The alarm detector may have an audible tone detector for
detecting an audible tone that represents an alarm. The
audible tone detector may be for detecting an audible tone
emitted by a smoke detector. The audible tone detector may
be for detecting an audible tone emitted by a carbon mon-
oxide detector. The alarm detector may have an input for a
security alarm condition.

The transmitter control circuit may have a programmed
controller for controlling the operation of the transmitter
unit. The transmitter control circuit may be programmed for
a plurality of modes of operation, including a Running mode
wherein the unit monitors using the alarm detector, and a
Program mode wherein the unit receives one or more
emergency telephone codes for storage. The transmitter unit
may operate in Running mode by default. The transmitter
unit may have user input means for activating Program
mode. The transmitter control circuit may be programmed
for a Learn mode for transmitting a broadcast message to
teach a message address to which the transmitter unit
addresses messages. The transmitter control circuit may be
further programmed for a Reset mode wherein one or more
stored telephone codes are deleted from the transmitter unit.

In a fifth aspect the invention provides a sign and trans-
mitter combination with or without radio frequency trans-
mission.

In a sixth aspect the invention provides a kit having a sign
with casing and character plates provided detached from
other components of the sign for later assembly. The kit may
also have a transmitter unit.

Other aspects and embodiments of the invention are set
out elsewhere herein, or will be evident to those skilled in
the art based on the principles presented herein, including
methods by which the above aspects may operate.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and to
show more clearly how it may be carried into effect,
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reference will now be made, by way of example, to the
accompanying drawings which show the preferred embodi-
ment of the present invention and in which:

FIG. 1 is a perspective view of a sign in accordance with
the preferred embodiment of the invention,

FIG. 2 is an exploded perspective view of the sign of FIG.
1,

FIG. 3 is a perspective view of the sign of FIG. 1 with its
casing and a character plate removed,

FIG. 4 is a schematic diagram of a power circuit used in
the sign of FIG. 1,

FIG. 5 is a schematic diagram of left and right light
circuits used in the sign of FIG. 1,

FIG. 6 is a perspective view of a base and light assembly
of the sign of FIG. 1,

FIG. 7 is a schematic view of a control circuit used in the
sign of FIG. 1,

FIG. 8 is a flow diagram of a main module and interrupt
service routine used in the control circuit of FIG. 7,

FIG. 9 is a flow diagram of a receiver initialization routine
used in the main module of FIG. 8,

FIG. 10 is a flow diagram of a receiver radio frequency
routine used in the main module of FIG. 8,

FIG. 11 is a flow diagram of a message interpretation
routine used in the main module of FIG. 8,

FIG. 12 is a flow diagram of a task scheduler routine used
in the main module of FIG. 8,

FIG. 13 is a flow diagram of receiver interrupt service
routine of FIG. 8,

FIG. 14 is a flow diagram of a receiver output driving
routine used in the main module of FIG. 8,

FIG. 15 is a perspective view of a transmitter unit in
accordance with a preferred embodiment of an aspect of the
present invention for use in association with the sign of FIG.
1’

FIG. 16a is a schematic diagram of a telephone decoder
circuit portion of transmitter unit circuit for use in the
transmitter of FIG. 185,

FIG. 16b is a schematic diagram of a control circuit
portion and a power circuit portion of transmitter unit circuit
for use in the transmitter of FIG. 15,

FIG. 16c¢ is a schematic diagram of a transmitter circuit
portion of a transmitter unit circuit for use in the transmitter
of FIG. 15,

FIG. 17 is a schematic diagram of a switch circuit for use
in the transmitter of FIG. 15,

FIG. 18 is a flow diagram of a main module and interrupt
service routine of the transmitter of FIG. 15,

FIG. 19 is a flow diagram of a system initialization routine
of the main module of FIG. 18,

FIG. 20 is a flow diagram of a read inputs routine of the
main module of FIG. 18,

FIG. 21 is a flow diagram of a mode handler routine of the
main module of FIG. 18,

FIG. 22 is a flow diagram of a digital phone line handler
routine of the main module of FIG. 18,

FIG. 23 is a flow diagram of a pulse phone line handler
routine of the main module of FIG. 18,

FIG. 24 is a flow diagram of a dialled number manage-
ment routine of the main module of FIG. 18,

FIG. 25 is a flow diagram of an EEPROM handler routine
of the main module of FIG. 18,

FIG. 26 is a flow diagram of an alarm condition handler
routine of the main module of FIG. 18,

FIG. 27 is a flow diagram of an RF messaging routine of
the main module of FIG. 18,
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FIG. 28 is a flow diagram of an outputs driving routine of
the main module of FIG. 18,

FIG. 29 is a flow diagram of the interrupt service routine
of FIG. 18,

FIG. 30 is a plan of various alternate embodiments of the
sign of FIG. 1,

FIG. 31 is a schematic diagram of a power circuit for use
in a three character plate alternate embodiment of the sign of
FIG. 1, and

FIG. 32 is a block diagram of an alternate embodiment of
the sign of FIG. 1 together with various alarm sources.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In this description direction is typically determined with
reference to a sign 1 as it would normally be installed: on a
substantially vertical surface external to a dwelling or loca-
tion where people may be present. It is to be understood that
this does not mean that the sign is necessarily visible outside
a building. For example, the sign could be mounted outside
an individual apartment in a hallway, or simply outside a
room. Left, right, front, back, top, bottom and other like
terms are used from the perspective of a person facing the
sign 1. This convention is not intended to limit the ways in
which the sign 1 may be used or located; rather, it is used to
assist the reader in understanding the concepts described
herein. Throughout this description the term “character” is
used. It is to be understood that characters for some signs
include non-number alphanumeric characters, for example,
an outside entrance to a unit of a house may have address
characters “72A”, or a full address “72 Main St.” may be
used or simply an address number may be spelled in full
such as “Seventy-Two”. Where the sign 1 is mounted
outside an individual apartment, the address may consist of
the apartment characters. Alternatively, the sign 1 may
display a message formed from multiple characters, such as
alarm sign 1 with the characters “HELP”. The term “char-
acter” as used herein includes any such alphanumeric char-
acter in any language or format.

Referring to FIG. 1 asign 1 (in this case an address sign)
has a housing 3, character plates 4 and characters 5. The sign
1 also has a light sensor opening 7. The sign 1 has two
character plates 4a, 4b (collectively referred to as 4) and
characters 5a, 5b (collectively referred to as 5); however, the
preferred embodiment is in no way limited to two character
plates 4 or one character 5 per plate 4. The characters 5 are
visible through apertures 6 in the housing 3.

Referring to FIG. 2, the housing 3 is made up of a base 9,
casing 11 and support frame 13. The sign 1 also has a light
assembly 15 that fits between the base 9 and frame 13.

Referring to FIG. 3, the base 9 and frame 13 create a series
of diffusion chambers 17, one of which is shown in FIG. 3.
Another diffusion chamber 17 is enclosed by character plate
4a. In use, a character plate 4 encloses each diffusion
chamber 17. The base 9 has a reflective face 19 that opposes
the character plates 4. The base 9 and frame 13 are made of
any opaque material, such as an opaque mouldable plastic,
that, together with the character plates 4 substantially
encloses the diffusion chamber, and thus the diffusion cham-
bers are substantially covered by an opaque material.

The character plates 4 have an opaque background 22
surrounding the characters 5. The characters 5 are translu-
cent. The character plates 4 may be easily fabricated from a
translucent plastic sheet with the background 22 film-coated
on one side of the sheet to outline the translucent characters
5.
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For best daytime viewing, the colour of the characters 5
should contrast significantly with the colour of the back-
ground 22. In the preferred embodiment the characters 5 are
white and the background 22 is black.

The light assembly 15 provides a light source 21 to
side-light the diffusion chambers 17. Some light from the
light source 21 reaches the characters 5 directly at an angle,
while other light is reflected within the diffusion chamber 17
and reaches the characters 5 indirectly. This provides rela-
tively even lighting across the character 5 from the diffusion
chamber 17. The light sources themselves are behind the
frame 13 and the background 22 and are not directly
viewable from in front of the sign. In addition the characters
are translucent which hides some of the pinpoint brightness
of the light sources 21.

Referring to the Figures generally, as has been and will be
described, frame 13 attaches to base 9. Frame 13 supports
number plates 4 over base 9. Casing 11 attaches to frame 13
and holds number plates 4 against the frame 13. The casing
11 fits snugly about the base 9 and against the number plates
to provide weather-resistance. The light assembly 15 and
base 9 provide a backlight for the character plates 4. The
backlight is provided by base as a diffusion chamber 17
sidelit by the light assembly 15.

The base 9 is mountable on a surface, preferably a
substantially vertical surface, not shown. The casing 11
preferably hides access to the mount and is not easily
removable once attached to the remainder of the sign 1.

The light assembly 15 is externally powered and is
activated in response to external radio frequency wireless
messages and in response to low ambient light conditions.
As the sign 1 receives radio frequency messages there is no
need to have wires connected directly to the source of the
messages. This significantly eases installation and provides
a great deal of flexibility if the location where the sign 1 can
be mounted. Provided the source of the radio frequency
message is within range, the sign 1 can be located close to
the street or on a prominent face of a house, for example,
above a garage door. Messages are wireless communication
addressed and can set the sign into a number of different
modes, including: Learn, Emergency Alarm, and Non-Emer-
gency Alarm. The sign 1 runs in Running mode by default
once powered up.

In Running mode the light assembly is off until low light
conditions are sensed, after which the light assembly illu-
minates constantly in a pleasing colour contrasting with the
background of the character plates 4, yellow has been found
to be quite effective. When the sign receives an Emergency
Alarm message light assembly flashes on and off in a colour
that might indicate emergency (such as red) and rapid
periodic activation of a sound (such as a buzzer). Red on and
off flashing is both attractive and may be commonly recog-
nized as a state of alarm. It may be worthwhile for a user of
the sign 1 to educate those in the vicinity that when the sign
flashes red it is indicating an emergency condition. For a
non-emergency condition an alternate light mode is used
that combines flashing of the normal running colour of the
sign 1 and constant sound activation. After an alarm condi-
tion occurs, the sign 1 continues flashing until it receives a
further signal to change modes. In Learn mode the sign 1
responds to a broadcast message to receive a new wireless
communication specific address for the sign 1.

Referring to FIG. 2, the light source 21 may comprise a
plurality of light sources 21a. In the preferred embodiment,
LEDs are used as the light sources 21a. LEDs are inexpen-
sive, plentiful and now provide high luminance for low
power. They are small and typically do not generate much
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heat. They can be directly mounted on a printed circuit
board. They are easily controllable and provided quick
on-off characteristics with long life.

For a simple sign without emergency features, a single
colour LED 21a can be used. If emergency features, such as
those to be later described, are to be used then single LEDs
of multiple colours 214, 21b can be used. Additional colours,
not shown, can also be used to distinguish different emer-
gency states. In the preferred embodiment red has been
chosen as the colour for the light sources 21b. Typically the
light sources 21b are flashing in emergency situations,
perhaps including alternating flashing with the light sources
21a. Thus, it is helpful for the light sources 21b to contrast
significantly with the colour of the light source 21a.

The light sources 21a are used to illuminate the characters
5 constantly in non-emergency low light conditions, for
example, at night. Again, the colour of the light sources 21a
should be chosen to contrast significantly with the back-
grounds 23 when illuminated. For the preferred embodiment
the light source 21a colour is yellow.

The light assembly 15 has a series of printed circuit
boards 23, namely: light boards 23a, power board 23b and
control board 23c. There is a light board 23a on either side
of the diffusion chamber 17. As there are two diffusion
chambers 17 in sign 1, there are four light boards 23a.

Many alternative light assemblies could be used. For
example, the number of boards could be reduced or the light
sources could be separately mounted. The configuration of
the light assembly 15 of the preferred embodiment has been
found to be particularly effective as it provides a stable
structure that can be easily assembled.

The light boards 23a plug into the power board 23b at
connectors P2, P3, P4, P5. The control board 23c¢ plugs into
power board 23b at connectors P1. The power board 23b
receives power through wires 25 to connectors J4, J5 (FIG.
4). In the preferred embodiment incoming power is nominal
20 VAC from a wall plug adaptor (a “wall wart”), not shown.
Preferably only low voltage power is brought to the sign 1
in order to reduce the possibility of electric shock and to
limit the need for protective measures at the sign 1. The sign
may have battery backup; however, this would require
changing of batteries which may be difficult if the sign 1 is
not easily accessible and because the sign 1 has been
provided with features that make accessing the interior of
the sign 1 difficult after installation of the casing, to reduce
the possibility of tampering.

Referring to FIG. 4, a power circuit 400 on power board
23b rectifies and regulates the incoming power at J4, J5
using full bridge rectifier 401, voltage regulators 403a
(adjustable by setting R1 to provide the current required
across the light sources 21a, 21b), 403b (source voltage for
power board 23b and control board 23¢ components, typi-
cally 5 VDC). One voltage regulator 403« is provided for
each pair of light boards 23a for a given diffusion chamber
17.

Referring to FIGS. 5 and 6, light board 234 has two forms
23al, 23aR one for either side of a diffusion chamber 17.
Although light circuit 500 for board 234L. is identical to light
circuit 502 for board 23aR, the physical layout is different,
as can best be seen with reference to FIG. 6.

Referring to FIG. 6, the base 9 has regularly spaced
dividers 601 extending substantially perpendicular to reflec-
tive face 19 that divide one diffusion chamber 17 from the
next. Within each diffusion chamber 17 adjacent to, but
spaced away from, each divider 601 is a parallel retaining
wall 603. The retaining walls 603 do not extend as far from
the reflective face 19 as the dividers 601. The walls 603 have
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buttresses 605 facing the diffusion chamber 17 for support.
The light boards 23a fit in the slot between divider 601 and
wall 603, and are retained from rotational and sideways
movement thereby. The light sources 21a, 21b are placed on
an upper portion of light board 23a to project over the wall
603 in order for light to enter the diffusion chamber 17. In
the Figure not all of the light sources 21 are shown or have
been provided with reference numerals. For example, the
light sources 21 on light boards 23aR are not evident
because of the perspective from which the Figure is shown.
To avoid unduly cluttering the Figure only nine of the
fourteen light sources 21 that are evident have been provided
with reference numerals.

As the wall 603 reaches above a point where the light
sources 21 would be if centered on the boards 23a, the light
sources 21 are placed off center on the boards 23a. As the
boards 23a are connected at one end by connector P2, P3, P4
or P5 to the power board 23b, the light boards 23a cannot
simply be rotated end to end. Thus two different boards
23al, 23aR have been used. Other alternative structures
could have been used, for example, a connector could have
been placed on both end of the boards 23a, allowing for
connection at either end.

The light sources 21a of one colour are equally spaced
along the light boards 23a. The light sources 21b of another
colour are also equally spaced from one another along light
board 23a. The light sources 21a and 215 in the preferred
embodiment have different operating voltages. The light
sources 21a operate at approximately %5 the voltage of the
light sources 21b. Although it is not necessary to align the
light sources 21a, 21b in an alternating pattern containing
three light sources 21a and four light sources 21b, it has been
found to provide an adequate lighting and a please profes-
sional appearance, while simplifying the powering of the
boards 23a. Of course, alternate physical light source lay-
outs and circuit configurations can be used to provide signs
embodying the principles described herein as will be evident
to those skilled in the art. Such alteration may be necessi-
tated, for example, by the choice of differing light source
components that have different light output or different
operating characteristics. Alternatively, dual colour LED
light sources 21 could be used in place of single colour light
source 21a, 21b.

The power board 235 is held in place perpendicular to the
light boards 23« in a slot between retaining walls 607, 609,
611 and by the light boards 23« that restrict movement.

The base 9 also has opposing pockets 612 at either end
outside the end dividers 601a, 601b. Separators 613 separate
the pockets from keyhole openings 615. Keyhole openings
615 are used to mount the back and, thus, the sign 1, for
example on screws, not shown, when in use. As will be
evident to those skilled in the art with use of this description,
many other mounting means can be used. The control board
23c fits in the pocket 6124 and is retained thereby. The other
pocket 612b is empty in the preferred embodiment for use
possibly with future extensions.

Flexible wire antenna Z1 extends from control boards 23¢
into trough 617 between retaining walls 621, 623. Retaining
wall 621 also retains the bottom of the light boards 23a.
Thus, the base 9 retains the light assembly 15 and substan-
tially prevents any side to side or up and down movement.

The base 9 has an outer rim 625 with a plurality of
retaining openings 627. The frame 13 has a corresponding
plurality of hooked tabs 629 (FIG. 2) that snap into the base
openings 627 such that the frame 13 snaps into the base and
is attached thereto (FIG. 3). The frame 13 can be released
from the base by pushing the tabs 629 inwardly.
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Referring to FIG. 3, the frame 13 has a sub-frame 301
with a shelf 303 extending over the diffusion chamber 17 to
support the character plate 4 and a rim 305 to retain the
character plate 4. The rim 305 may have one or more flanges
307 that extends inwardly over the shelf 303 to prevent
tilting of the character plate 4 away from the shelf 303. In
the preferred embodiment flanges 307 have only been pro-
vided along the top of the sub-frame 301 as the bottom of the
character can be held in by friction against the rim resulting
from gravity pulling down the character plate, provided that
the frame 13 is not tilted far past vertical or shaken.

A supra-rim 309 extends about and slightly spaced away
from the sub-frame rim 305 to define a slot 311 between the
rims 305, 309. The supra-rim 309 has open corners 312 for
ease of manufacturing and placement of the casing 11. The
slot 311 also extends between the rims 305 of adjoining
sub-frames 305. The slot 311 is used to receive a corre-
sponding tongue, not shown, extending from the back of the
casing 11. The frame also has forwardly extending hooked
tabs 313 that snap into openings, not shown, in the rear of
casing 11. The openings are not accessible from the front of
the casing 11 to prevent easy removal of the casing 11
(tampering) from the frame once the casing 11 is mounted on
the frame 13. For this reason, the sign 1 can be provided in
the form of a kit with the base and frame connected and the
light sources mounted, but the casing left off in order to
allow access to the base for installation purposes. Also, this
permits proper selection and insertion of characters prior to
installation. A kit may or may not include a transmitter unit
1501 (see later description). The casing 11 frame 13 com-
bination provides a snug, centered, light-tight fit between the
casing 11 and the frame 13. This fit is also weather-resistant
as water hitting the character plates 4 will generally not enter
past the supra-rim 309 and will be pulled downwardly by
gravity to flow back over the casing 11 or through open
corners of the supra-rim 309. Any water between the rims
305, 309 will eventually evaporate. The power board 23b is
placed at the top of the sign 1 to further limit the possibility
that it may sit in water that enters the sign 1.

The frame 13 has a cover section 315 that extends
outwardly from the shelf 303 and then downwardly so that
it rests on the outer rim 625 and covers the light assembly
15, while allowing access to the mounting openings 615 for
installation. The cover section 315 has clear outwardly
extending light sensor covers 317. Other embodiments can
use less or more sensor covers 317 depending on the number
of light sensors used. The sensor covers 317 extend far
enough to be flush with the external surface of the casing 11.
Between the shelf 303 and the light sensor covers 317, the
frame 13 has rearward projecting tongues for overlapping
outside the dividers 601 to block light transfer from the
diffusion chamber 17 to the pockets 612.

Referring to FIG. 2, the casing 11 has openings 7 for
loosely receiving the sensor covers 317. Thus, when the
casing 11 is mounted light flows through the openings 7 and
the sensor covers 317 over the pockets 612. The pockets 612
prevent sufficient light from entering to activate the light
sources 21. The casing 11 has sub-frames 252 with apertures
254 (that provide apertures 6, FIG. 1) that generally match
the area within the shelves 303. When assembled, the
sub-frames 252 cover the area of the frame 13 between the
character plates 4, while extending over a portion of the
character plates 4. The casing 11 incorporates the sub-frames
252 and extends outwardly and rearward to enclose the
remainder of the sign 1, including frame 13 and base 9. For
different aesthetic designs, the casing 11 can have different
profiles and may extend well beyond the area of the base 9.
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For this purpose the casing 11 may be substantially hollow
behind its front face 254. The casing 11 may have a trim
insert 256 that fits within the remaining profile of the casing
11. This allows for manufacturing access to features of the
casing 11, including the openings that receive the tabs 313
from the frame 13. The trim insert 256 may be glued or
otherwise bonded to the remainder of the casing 11.

The casing 11 preferably wraps around the sign 1 to
snugly receive the base 9. This provides weather-resistance
from water entering from behind the sign 1. It is to be
remembered that the sign 1 is intended for installation fairly
tight against a substantially vertical surface. This in itself
limits the possibility of water entering from the rear. Water
will tend to flow downwardly around the sign 1. If water
enters between the base 9 and the casing 11, the water will
again tend to flow downwardly about the base 9 and frame
13 and exit at the bottom of the sign 1. If desired, water-tight
seals (such as rubber gaskets, not shown) could be provided
between the casing 11 and the frame 13 and between the
base 9 and the casing 13; however, this will not be necessary
in most installations. It also has the disadvantage of increas-
ing costs, difficulty of installation and trapping moisture in
the sign 1 that may corrode or otherwise damage the sign 1.

The sign 1 can have a pleasing low profile. The depth of
the sign 1 for the preferred embodiment is approximately 1
inch. The base 9 is approximately 6%4 inches by 8% inches.
The characters 5 are approximately 2Y%2 by 4% inches and
the character plates 4 are approximately 3 by 4% inches.

Preferably the base 9, casing 11 and frame 13 are each
injection moulded out of a hard plastic.

Referring to FIGS. 6 and 7, control circuit 700 on control
board 23c¢ has a controller 701, such as a PIC 16F628
programmable microcontroller. Although a microcontroller
is particularly well suited to the tasks described herein due
to its low cost, and ease of assembly and programmability,
it is not necessary to use this particular microcontroller or
any microcontroller.

For example, a less or more powerful integrated circuit
could be used, or a control circuit could be made up of a
combination of discrete components. The controller 701 is
connected to a light sensor 702, a radio frequency wireless
receiver 705, a buzzer 707, and two switches 709, 711.

The light sensor 702 is positioned so that light incoming
through its associated sensor cover 317 strikes the sensor
702. The wireless receiver 705 is constantly checking sig-
nals received at antenna Z1 as filtered by inductors L1, L.2.
The receiver 705 is tuned to listen for signals at approxi-
mately 433 MHz. Of course, other frequencies could be used
as desired and as permitted by regulatory authorities.

For non-alarm features, the wireless receiver 705, buzzer
707 and switch 711 are optional. In fact, in non-alarm
situations, the controller 701 could be optional as well. The
light sensor 703 could be configured to directly control the
switch 709.

Referring to FIG. 8, the controller 701 contains a program
801 that controls the operation of the controller 701. Those
skilled in the art will now how to program controller 701 or
other similar controllers to provide the operations described
herein. Some aspects of the program used in the preferred
embodiment will now be described in further detail.

The program 801 has a main module 802 with a number
of basic routines: system initialization 803, RF module 805,
message interpretation 807, task scheduler 809, and output
driving 811.

The program 801 also has an interrupt routine 813. The
program 801 executes the main module, unless an interrupt
occurs to trigger execution of the interrupt routine 813.
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Referring to FIG. 9, when the sign 1 is provided with
power the program 801 performs system initialization by
performing port configuration at 901, initializing control and
status registers at 903, and clearing random access memory
(RAM) at 905.

Referring to FIG. 10, the program 801 then executes the
RF routine 805 in an attempt to recognize 2 out of 5
messages in a 500 msec window. The routine 805 times at
1001 for 100 msec while looking for a message at 1003 from
wireless receiver 703. When a message is received at 1005
then the routine 805 asks if this is the second message
received during a 500 msec window at 1007 and if not the
routine 805 repeats the process of looking for another
message. If a second message is recognized then the routine
805 indicates at 1009 that a message has been received at the
controller 701. Whenever the 100 msec timer times out, the
routine 805 asks at 1011 if it has been 500 msec since the
routine began, and, if so, the routine 805 ends without an
indication that a message has been received.

If the preferred embodiment, a message as the following
form: 1 sync bit, 10 address bits, 2 command bits, and a
separation pulse. A “1” bit is a long high, short low and a “0”
bit is a long low, short high. Of course, other message forms
and bit encoding can be used while continuing to use the
principles described herein as will be evident to those skilled
in the art.

Referring to FIG. 11, if a message has been received the
module 802 then interprets the message using routine 807 to
determine at 1101 if the address in the message is the address
of the sign 1 (the sign has a ten bit address stored in its
registers to differentiate between units). If it is not the
address of the sign then it is determined at 1103 if it is a
broadcast address meant for all signs (a common broadcast
address is also stored in the sign registers). If it is a broad
cast address the routine 807 checks at 1105 to see if a
threshold amount of time has expired since the module 802
started, for example 5 minutes. If not then the routine sets
Learn Mode as True at 1107. If 5 minutes has expired then
the routine ends. If at 1101 the message address is the
address of the sign then the command is checked at 1109 and
the message interpretation routine 813 is commenced in
accordance with the command.

Referring to FIG. 12, the task scheduler 809 follows
message interpretation 807. If Learn Mode is True at 1201
then a message will contain the address of the sign 1 to be
stored in nonvolatile memory, such as an EEPROM (elec-
trically erasable programmable read only memory) located
in the controller 701, at 1203. It is to be noted that storage
could be provided separate from the controller 701, as will
be evident to those skilled in the art. This allows the sign 1
to learn the address of a remote transmitter to be described.
If Learn Mode is not True then if the command is an
Emergency Alarm at 1205 the interrupt service routine is
configured at 1207 for visual and audible emergency alarm
indicators, such as light sources 215 (RED) flashing and
buzzer 707 intermittently buzzing. If the command is a
non-emergency alarm at 1208 then the interrupt service
routine is configured at 1209 for visual and audible non-
emergency alarm indicators, such as light source 21a (YEL-
LOW) flashing and buzzer 707 continuously buzzing.

Referring to FIG. 13, the interrupt service handling rou-
tine 813 starts running when commanded to do so by the
message interpretation routine 805 through the task sched-
uler 809. It looks to see if the current stored command is an
emergency alarm at 1301 and, if so, it toggle activates at
1303 the light sources 21b (RED, using the switch Q1B) and
the buzzer 707. In the preferred embodiment the toggle
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period is 500 msec. If the command is not an emergency
alarm, it looks to see if the stored command is a non-
emergency alarm at 1305. If so, it continuously activates at
1307 the light sources 21a (YELLOW, using the switch
Q1A) and the buzzer 707. If there is no emergency alarm
command or non-emergency alarm command then the inter-
rupt service routine simply ends. The routine 813 uses data
generated by the task scheduler 809 to ensure that correct
indication is provided by the sign to indicate the Alarm
status.

Referring to FIGS. 14 and 7, the light sensor 703 contains
a photoresistor CR1 that decreases in resistance when illu-
minated, and increases in resistance when not illuminated.
Decreasing resistance raises the voltage across resistor R1,
while increasing resistance lowers the voltage across resistor
R1. These conditions are sensed by the controller 701. If
illumination is less than a minimum amount (for example, at
night) at 1401, the controller 701 at 1403 turns the lights
sources 21a (YELLOW) on by closing the switch Q1A. This
allows current to flow through the light sources 21a. If at
1405 the sensor 703 is sufficiently illuminated, the controller
701 opens the switch Q1A. This prevents current from
flowing through the power supply board 23b to the light
boards 23a and turns off the light sources 21a at 1407. If at
1405 the illumination is neither below the minimum or
above the maximum, then the state of the light sources 21a
is not changed. The use of minimum and maximum light
levels is used to provide hysterisis between the on and off
states of the light sources. This prevents the light sources
from flickering on and off when the light level is at the
switching point. In any event the output to the switch Q1A
is latched at 1409.

Referring to FIG. 15, an example transmitter 1501 for use
with the sign 1 has a cover 1502 and three external buttons:
Program 1503, Reset 1505 and Emergency 1507. The but-
tons provide a means for user input to the transmitter unit
1501. User input is also possible in the preferred embodi-
ment using a telephone, not shown, to enter digits from the
telephone keypad when the telephone is off-hook. As will be
evident to those skilled in the art, many other forms of user
input could be provided to enable the features and functions
described herein.

The transmitter 1501 also has two telephone connectors
1509, 1511, for example RJ11 telephone connectors, and a
power jack 1513. The transmitter 1501 may have a battery
backup power source, not shown, in case of main power
failure. The transmitter 1501 has two modes Program and
Running. The transmitter can transmit using a specific
wireless communication address or a broadcast address. The
transmitter 1501 transmits message in the formats previous
described for the sign 1. In Program mode the transmitter
1501 can send a broadcast message with a wireless com-
munication specific address. The transmitter 1501 is
prompted to enter learn mode by holding the Program button
for a period of greater than 5 seconds. The sign can use this
message to Learn and store the address that the transmitter
1501 will use to address messages intended for the sign 1.
In Program mode the transmitter 1501 can also learn up to
three telephone numbers for dial detection on the telephone
line. This is in addition to the standard 911 emergency
telephone number. Of course, capacity for additional tele-
phone numbers can be easily added to the systems. Capacity
for three telephone numbers was chosen as it seems to be
sufficient for most circumstances. In Running mode the
transmitter 1501 monitors the telephone line for dialling of
one of the emergency numbers. If it recognizes the dialling
of an emergency number then it transmits a radio frequency
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Emergency alarm message to the sign 1. The transmitter
1501 also has an emergency button 1507 that can be
physically pressed to begin transmission of an emergency
alarm message. The transmitter 1501 continues radio fre-
quency transmission of the emergency alarm message until
a Reset button 1505 is pressed. This ceases transmission of
the emergency alarm message and returns the sign 1 to its
Running mode. The transmitter 1501 can also cease trans-
mission of an emergency alarm message after a set period of
time has passed. The transmitter 1501 may have other alarm
inputs, some of which may be designated as non-emergency
alarms that cause the transmission of a non-emergency
alarm message.

Alternatively, the transmitter unit 1501 could transmit an
emergency alarm to the sign 1 and the sign 1 can continue
in one of its alarm modes until it receives a Reset message
from the transmitter 1501.

Referring to FIG. 16, the transmitter 1501 has a printed
circuit board with a transmitter unit circuit 1602 having four
circuit portions: power circuit 1603 receiving power at
power jack 1513, control circuit 1605, phone decoder circuit
1607 for connection to a telephone line and to a telephone
at connectors 1509, 1511, and radio frequency wireless
transmitter circuit 1609. The transmitter 1501 directly con-
nects the telephone connectors 1509, 1511 to allow connec-
tion between the telephone line and a telephone while the
transmitter 1501 is connected.

The phone decoder 1607, in a known manner, detects an
off-hook condition of the phone and decodes DTMF tones or
dial pulses dialled at the phone. An off hook condition is
indicated at DTMF_PRESENT by the decoder 1607, while
decoded DTMF digits are provided in binary form at
DTMF_DO-2. This information is passed to the control
circuit 1605.

As the transmitter 1501 is connected through one of the
connectors 1509 or 1511 to the telephone line, the transmit-
ter unit also monitors off-hook and dialling on any other
telephone connected in the same telephone circuit.

The circuits 1603, 1605, 1607, 1609 are interconnected by
traces between pins having similar descriptors, for example,
DTMF_PRESENT in circuits 1605, 1607 are connected to
one another and TX DATA in circuits 1605, 1609 are
connected to one another.

The control circuit 1605 is built around a controller 1610,
such as PIC16F628 microcontroller, which contains a pro-
gram (some details of which are to be described further
below) to control the operation of the transmitter 1501 to
provide the features and functions described herein. The
control circuit 1605 sends transmission data (TX_DATA) to
the wireless transmitter circuit 1609 for transmission via an
antenna connected at Z1. The control circuit 1605 also has,
and controls, a buzzer 1611. The power circuit 1603 receives
power at power jack 1513, typically 9 VAC from a wall
power adapter, not shown, and converts it to usable power
for the components in the transmitter 1501, typically 5 VDC.

The decoder 1607 and control circuit 1605 act in combi-
nation as an alarm detector by detecting dialling of emer-
gency telephone numbers at a telephone, not shown, after
the telephone goes off-hook.

Referring to FIG. 17, the transmitter 1501 also contains a
second printed circuit board that has a switch circuit 1703.
The switch board 1701 stands on top of the board 1601 and
is connected at either end by tall jumper connectors J1, J2 to
jumpers P1 and P3 (FIG. 6). This places button switches
SWI1A, SW2A, SW3A (externally accessible as buttons
1507, 1505, 1503) in correct relationship with the transmit-
ter cover 1502. A button press 1507, 1505 or 1503 is
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individually received and differentiated by the control circuit
1605. The switch circuit 1701 has individual LEDs SW1B,
SW2B, SW3B to indicate the mode of the transmitter 1501.
These LEDs SW1B, SW3B illuminate their respective but-
tons 1507, 1503 when activated. LEDs SW2B can be set in
a separate opening, not shown, in cover 1502.

Referring to FIG. 18, the controller 1610 contains a
program 1801 having a main module 1803 with ten routines:
system initialization 1805, input reading 1807, mode han-
dling 1809, digital phone line handler 1811, pulse phone line
handler 1813, dialled number management 1815, EEPROM
handler 1817, alarm condition handler 1819, RF messaging
1821, output driving 1823.

The program also has an interrupt service routine 1825.
System initialization 1805 is performed when the unit 1501
first receives power at the jack 1513. After that the program
1801 loops through the other routines in the main module
1803 in order, unless it is handling an interrupt via the
interrupt handler routine 1825.

Referring to FIG. 19, system initialization 1805 comprises
port configuration 1901, control and status register initial-
ization 1903, and clearing RAM memory 1905.

Referring to FIG. 20, input reading 1807 reads and
debounces all of the relevant inputs (switches SWI1A,
SW2A, SW3A). It first configures analogue inputs—com-
parators 2001. As all analogue inputs generate different
analogue voltage on an input, comparators with variable
thresholds must be used for reading analogue inputs. An
input is then read 2003. If there is another input to be read
then the above steps are repeated at 2005, otherwise, the
routine ends.

Referring to FIG. 21, mode handler 1809 checks at 2101
to see the program button 1503 was pressed for more than
5 seconds. If so, Mode is set to Programming at 2103. If not,
then it checks 2105 to see if the program button was pressed
for less than 5 seconds. If so, the Mode is set to Learn at
2107. If not, the Mode is set to Running at 2109.

Referring to FIG. 22, digital phone line handler 1811
checks at 2201 to see if a dialled number has been recog-
nized by the phone decoder 1607. If so, it reads the number
at 2203. If not, the routine simply ends.

Referring to FIG. 23, pulse phone line handler 1813
checks at 2301 to see if a pulse has been detected by the
decoder 1607. If so, the dialled digit is incremented by one
at 2303. If a pulse is not detected then the handler 1813
checks at 2305 to see if the time since the last pulse has
passed a given threshold. If so, then the dialled digit is stored
at 2307. If not, the routine simply ends.

Referring to FIG. 24, dialled number management 1815
checks to see if the dialled numbers (sequence of dialled
digits) match a certain sequence and, if so, sets Mode to
Alarm. The routine checks at 2401 to see if the phone is off
hook. If not, it clears the dialled number buffer at 2403 and
exits. If so, the routine checks at 2405 to see if Mode is
Program. If so, the routine exits as an alarm is not sounded
when a number is being programmed. If not, the routine
checks at 2407 to see if the number dialled is equal to a first
programmed (stored) number. If so, Mode is set to alarm at
2409 and the dialled number buffer is cleared at 2411 and the
routine exits. If not, the process is repeated at 2413 with a
second programmed number, and 2415 with a third pro-
grammed number, and at 2417 with the standard emergency
number “911”. More or less programmed numbers could be
implemented to be used, for example, for the local fire
emergency number, ambulance number, or hospital emer-
gency department.
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Referring to FIG. 25, EEPROM handler 1817 checks at
2501 to see if Mode is Program. If so, it checks 2503 to see
if the Program Key 1503 has been pressed. If not, it checks
at 2505 to see if the Reset Key 1505 has been pressed. If not,
it exits. If so, it checks at 2507 to see if a reset code, for
example, “***” has been dialled. If not, it checks at 2509 to
see if a dialled number exists in memory. If so, the number
is erased at 2511 and the routine exits. If not, the routine
exits. If at 2507 the reset code was entered then all pro-
grammed numbers in memory are erased at 2513. If at 2503
the Program Key was pressed then the routine checks at
2514 to see if a 4-digit number was dialled. If not, the
number is assumed to be in error and the routine exits. If so,
the routine checks at 2515 to sce if there is an available
location for number programming (the preferred embodi-
ment only allows three programmed numbers). If so, the
number is stored at 2517. If not, the routine exits.

Referring to FIG. 26, alarm condition handler 1819
checks at 2601 to see if a non-numerical reset alarm
sequence, such as “***” has been dialled. If not, the routine
checks at 2602 to see if a numerical reset alarm sequence,
such as “555” was dialled. “555” is used at least in Canada
and the United States for pulse dialling systems as there is
no telephone number that begins with “555”. If either reset
alarm sequence is dialled, the dialled number in the buffer is
erased at 2603 and all alarms are reset at 2605. The handler
1819 then checks at 2607 to see if it has been 5 hours since
an alarm was activated. If so, all alarms are again reset at
2609 and the routine exits.

If at 2602 a reset alarm sequence was not dialled, the
routine continues from 2607 as described above.

Referring to FIG. 27, RF messaging 1821 checks at 2701
to see if an emergency alarm input has occurred. These
inputs can be from dialing an emergency number, activation
of a smoke alarm, a signal from a security system or any
other alarm condition. In the preferred embodiment, all
alarm inputs are treated the same. If so, an emergency alarm
condition is set at 2703 and the transmit buffer (Tx) is
initiated (i.e. the correct message is stored into the buffer for
transmission) for transmission at 2705 to the transmitter
circuit 1609. The transmitter circuit 1609 independently
transmits the data through the antenna connected at Z1 (FIG.
16). The routine then checks at 2707 to see if there is a
non-emergency alarm input. (It is to be noted that the
programs described herein contain some redundancies. For
example, if it is determined that the alarm is an emergency
alarm, there may be no need to check if the alarm is a
non-emergency alarm. This redundancy causes no harm and
it may be easier to implement programmatically.

However, it is to be noted that redundancy is a design
choice and is not required.) If there is a non-emergency
input, a non-emergency alarm condition is set at 2709 and
the transmit buffer (Tx) is initiated for transmission at 2711
to the transmitter circuit 1609. The routine then checks at
2713 to see if the Reset Key 1505 was pressed. If so, all
alarms are reset by sending a message to switch from Alarm
mode to Running mode at 2715 and the transmit buffer (Tx)
is initiated for transmission at 2711 to the transmitter circuit
1609. The routine then exits. If the Reset Key 1505 was not
pressed then the routine simply exits.

Referring to FIG. 28, output driving 1823 latches the
backup copies (redundant data for system recover) to the
port lines at 2801 and then exits.

Referring to FIG. 29, interrupt service routine 1825 is
activated on a regular time basis, for example every 5 msec.
This is used as a timekeeper in the system. Internal counters
are updated by this routine to keep track of time with the
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number in the counter representing the number of 5 msec
periods which have passed since they were last reset. A
particular counter value is referred to as a time slot. It then
checks at 2903 to determine if the current time slot has been
allocated for transmission. If this is a transmission time slot,
an RF transmission is initiated if there is a message to be
transmitted. The routine checks at 2905 to see if the unit is
in Programming mode. If it is then, the routine checks at
2907 to see if a threshold time has passed, for example 3
seconds, and if so, Programming mode is disabled at 2909.
If 3 seconds have not passed then the routine simply
continues. The routine then checks at 2911 to see if the unit
is in Learn mode. If it is then at 2913 a broadcast message
is sent to the transmitter circuit 1609 15 times and after that
a message with the address of the unit 15. This allows a
receiving unit, such as the sign 1, to learn which transmitter
1601 to receive messages from. If the unit 1601 is not in
Learn mode then the previously set condition of the system,
in the preferred embodiment either Emergency Alarm, Non-
Emergency Alarm or Reset Alarm, is sent at 2915 to the
transmitter circuit 1609 for transmission.

Operation of the sign 1 and transmitter unit 1501 com-
bination is simple.

To test the unit, the emergency button 1507 is pressed.
The buzzer 1611 is activated and the light sources 215 will
flash red with the buzzer 707 activated intermittently. To
cancel the emergency condition, the reset button 1505 is
pressed or “***” s entered from a telephone.

To program emergency telephone numbers a telephone
handset is lifted (taking the telephone off-hook) and the
program button 1503 is pressed. In the preferred embodi-
ment alarm telephone numbers are from 4 to 24 digits long.
The transmitter unit 1501 will enter Program mode and the
program mode LED SW3B (FIG. 17) will turn on. Program
mode can only be entered when there is no alarm condition
present. An alarm telephone number is dialled at the tele-
phone. If more than 24 digits are entered only the first 24
digits are accepted. Once the alarm telephone number has
been entered, the program button 1503 is pressed again. This
causes the program mode LED SW3B to flash once, indi-
cating that the entered number has been successfully
accepted. A maximum of three emergency numbers can be
stored at a time. If more than three numbers are entered, the
program mode LED SW3B will flash three times to indicate
that the entered number has not been accepted.

To erase a previously entered emergency alarm number,
the above steps are followed, but the reset button 1505 is
pressed after the number is entered instead of the program
button 1503. The program button will flash twice to indicate
that the number has been successfully erased. If an attempt
is made to erase a number that is not in the unit 1501 then
the program mode LED SW3B will flash four times.

In operation the sign 1 is non-illuminated if sufficient light
is striking the face of the sign 1 and thus the sensor 702. In
low light conditions, for example at night, the lights 21a are
activated to provide backlight to the characters 5 for better
visibility. The characters of the preferred embodiment are
visible up to 150 feet away at night. The unit 1501 senses
when “911” or a programmed emergency number is dialled
after a telephone handset is taken off-hook. If so, the unit
1501 behaves as if the emergency button 1507 is pressed
(see description above).

Up to this point, the preferred embodiment has been
described with respect to a sign 1 have two digits and two
character plates. Referring to FIG. 30, it is evident that the
sign 1 could be adapted to provide many digits to by
increasing the number of diffusion chambers 17, associated
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light sources 21 and character plates 4 or alternatively, by
providing more than one character 5 on a single character
plate 4. Preferably, separate diffusion chamber 17 and asso-
ciated light sources 21 would continue to be provided for
each character 5 behind the background 22 between the
characters §; however, a single diffusion chamber 17 could
be provided for a plurality of characters 5. The number
and/or the capacity of the light sources 21 should be selected
to provide adequate illumination to all of the characters 5.
Signs can be used for different quantities of digits by
providing blank (all opaque background 22 number plates
4), or by making custom number plates 4 that cover multiple
diffusion chambers 17 with the characters 5 spaced accord-
ingly. Examples of alternate sign configurations are shown
as signs 3001, 3003, 3005, 3007, 3009, 3011.

In addition, multiple signs 1 can be used with one
transmitter 1501. Alternatively, multiple transmitters 1501
can be used with one sign 1 or with multiple signs.

Referring to FIG. 31, an example power circuit 3103 for
a three digit sign 3011 (FIG. 30) is shown. The circuit 3103
operates in a similar manner to power circuit 400 (FIG. 4)
with the addition of a third driving sub-circuit 3105 with
connections 3107, 3109 to a third pair of light boards, not
shown.

Referring to FIG. 32, a sign 3201 and transmitter unit
3203 can be based on the principles described herein for the
sign 1 and transmitter unit 1601, while being adapted for
other alarm sources, such as a smoke detector 3205, carbon
monoxide detector 3207, home security system 3209, or
personal alarm 3211 (perhaps including pendants 3212, such
as those often worn by patients with potentially debilitating
conditions). For the purposes of this description it is
assumed that the sign 3201 and transmitter unit 3203 include
the same components as the sign 1 and transmitter 3203 with
additions for the features and functions to be described
herein.

Accordingly the reference numerals from the sign 1 and
transmitter 1601 will be used and the corresponding descrip-
tion will not be repeated.

The sign 3201 and transmitter unit 3203 is easy to install
and can work with existing alarm sources typically used in
homes without rewiring. For example, smoke detector 3205
typically emits an audio tone 3207. The transmitter unit
3203 has a smoke alarm audio detector circuit 3213 that
detects the smoke detector audible tone 3207 and passes this
information on to the control circuit 1605 to set an alarm
condition as previously described with resulting activation
of the light sources 21a, 21b and buzzers 707, 1611. Simi-
larly, the transmitter unit 3203 can have a carbon monoxide
alarm audio detector circuit 3215 that detects a carbon
monoxide detector audible tone and passes this information
on to the controller 1610 to set an alarm condition. The
detectors 3213, 3215 can be provided as a separate add-on
unit 3216a (or units) to a basic transmitter unit 32165, or
they could be provided in the same physical unit.

Personal alarms 3211 typically consist of a wireless
transmitter pendant 3212 and a wireless receiver link 3217
that is connected to a telephone line and programmed to dial
an emergency number, such as a monitoring station, not
shown. This type of personal alarm 3211 is simply used with
the transmitter 3203, or for that matter with the transmitter
unit 1501, by connecting the telephone portion of the link
3217 in line with the transmitter unit 3203, 1501 and
programming the number of the monitoring station into the
transmitter unit 3203, 1501 in the manner previously
described. Thus, when the personal alarm is activated and
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the monitoring station number is dialled, the transmitter unit
3203, 1501 detects this and an alarm condition is set.

Home security systems 3209 typically have one or more
outputs indicating a contact closure (security alarm condi-
tion). Transmitter 3203 would then have an input for the
home security output. The transmitter 3203 input would be
treated as an alarm input and an alarm condition is set as
previously described.

A power adapter 3221, previously not shown for the sign
1, is used to provide power to the power circuit 400 as
previously described. Similarly, a telephone 3223 is shown
for dialling emergency numbers and programming informa-
tion.

Other alarm sources can be added as desired. As has been
described, alarm conditions can be classified as emergency
or non-emergency alarms that are differentiated in the acti-
vation of the light sources 21a, 21b and buzzers 707, 1611.
Other classifications and activations could be design, includ-
ing the use of additional colours. It has been found for the
preferred embodiment that the particular combination cho-
sen is both simple and effective for most desired circum-
stance. Systems of greater complexity can be difficult for an
untrained user to install and use. Such systems may also be
more costly.

It will be understood by those skilled in the art that this
description is made with reference to the preferred embodi-
ment and that it is possible to make other embodiments
employing the principles of the invention which fall within
its spirit and scope as defined by the following claims. For
example, the sign 1 can have an output jack (or other
connector) to which the TX_DATA from transmitter Unit
1602 can be directly connected to bypass the transmitter
circuit 1609. Similarly, the sign 1 can have a jack (or other
connector) that bypasses the receiver 705 and provides input
directly to the controller 701. Thus a wired connection can
be made between the transmitter unit 1602 and the sign 1, for
those applications that do not require wireless communica-
tions. Such a wired sign can be useful as an emergency
signalling device, for example, by putting the sign in one
room and the transmitter unit in another room, a person in
the first room can alert the person in the second room of an
alarm condition by pressing Emergency button 1507.
Although, wireless communication can be used, it adds to
the cost and may not be required. Similarly, other forms of
communication or a combination thereof may be used
between the transmitter unit and the sign, such as infrared or
optical communication, in appropriate circumstances. As is
evident from the foregoing description, for different appli-
cations of the sign 1 and the transmitter 1501 it is not
necessary to use each of the features of the sign 1 and the
transmitter 1501. Such features can be selected as desired for
a particular application, while remaining within the prin-
ciples of the invention and its spirit and scope as defined by
the following claims.

We claim:

1. A sign comprising:

a) an opaque housing,

b) a radio frequency receiver for receiving messages,

¢) a character plate,

d) a backlight, and

e) a sign control circuit,
wherein the character plate has an opaque background
surrounding one or more translucent characters, the housing
has an aperture for the character plate, the housing enclosing
the backlight and the control circuit, the backlight for
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back-lighting the one or more characters, and the control
circuit for activating the backlight in response to messages
received by the receiver.

2. The sign of claim 1, wherein: the sign is an address sign
and the characters are characters of an address.

3. The sign of claim 1, wherein: the sign is an alarm
indicator sign and the characters form an alarm message.

4. The sign of claim 1, wherein: the backlight comprises
a light diffusion chamber and a light assembly wit one or
more light sources for side-lighting the diffusion chamber.

5. The sign of claim 4, wherein: the housing comprises
abase and a frame that form the light diffusion chamber, the
base having a reflective face opposite the housing aperture
with the light assembly between the base and the plate, the
frame surrounding and having the same colour as the plate
background, and the frame attached to the base so as not to
block light from the light assembly entering the diffusion
chamber.

6. The sign of claim 5, further comprising a casing that
encloses the base and frame and retains the character plate
against the frame, while providing an aperture through
which the characters are visible.

7. A sign according to claim 8 wherein the casing and
character plates are provided detached from other compo-
nents of the sign for later assembly.

8. The sign of claim 7, further including a transmitter unit
comprising:

a) an alarm detector,

b) a radio frequency transmitter circuit,

¢) a transmitter control circuit, and

d) a transmitter housing for housing the transmitter circuit

and transmitter control circuit,
wherein the transmitter control is for recognizing alarms
detected by the alarm detector and sending messages to the
transmitter circuit in response to a detected alarm, and the
transmitter circuit is for transmitting those messages over
radio frequencies.

9. The sign of claim 5, wherein the frame further com-
prises a shelf extending partially in front of the diffusion
chamber to support the character plate is in front of the
diffusion chamber.

10. The sign of claim 9, wherein the frame further
comprises a shelf rim extending outwardly about the shelf to
bold the character plate in front of the shelf.

11. The sign of claim 10, further comprises a flange
extending from the frame rim in front of the shelf for
retaining the character plate between the shelf and the flange
within the frame rim.

12. The sign of claim 11, further comprising a casing that
encloses the base and frame and retains the character plate
against the frame, while providing an aperture through
which the characters are visible.

13. The sign of claim 12, wherein the frame further
comprises a supra-rim about the frame rim to provide a rim
slot, and wherein the casing has a tongue extending rearward
that fits into the rim slot.

14. The sign of claim 4, wherein the light sources are light
emitting diodes (LEDs).

15. The sign of claim 14, wherein the light assembly
comprises the LEDs mounted on one or more light circuit
printed circuits boards.

16. The sign of claim 4, wherein the sources are alternat-
ing LEDs of two different colours, one colour for use in
indicating an emergency alarm condition, the other colour
used to illuminate the characters in low light conditions.

17. The sign of claim 16, wherein the emergency colour
is red arid the other colour is yellow.
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18. The sign of claim 15, wherein the light circuit printed
circuit boards are retained in slots in the base.

19. The sign of claim 18, wherein the light assembly
further comprises a power circuit on a power circuit printed
circuit board that is mounted in slot in the base perpendicular
to the light circuit printed circuit boards, and the light circuit
printed circuit boards plug into the power circuit printed
circuit board for power.

20. The sign of claim 19, wherein the sign control circuit
is on a printed circuit board and the control circuit printed
circuit board also plugs into the power circuit printed circuit
board for controlling power to the power circuit for con-
trolling activation of the light sources.

21. The sign of claim 20 wherein the control circuit has a
light sensor and the control circuit printed circuit board is
located in a pocket of the housing optically separated from
the light sources.

22. The sign of claim 1, wherein: the control circuit
recognizes a radio frequency alarm message and activates
the backlight in response to the alarm message.

23. The sign of claim 1, wherein: the control circuit
recognizes a radio frequency emergency alarm message and
activates the backlight in an emergency mode in response to
an emergency alarm message.

24. The sign of claim 23, wherein: the control circuit also
recognizes a radio frequency non-emergency alarm message
and activates the backlight in a non-emergency mode dif-
ferent from the emergency mode in response to a non-
emergency alarm message.

25. The sign of claim 1, wherein: the control circuit
recognizes radio frequency messages that are addressed to it.

26. The sign of claim 25, wherein: the control circuit
recognizes broadcast address messages for learning a spe-
cific address for the sign from the broadcast address mes-
sage.

27. The sign of claim 1, wherein the sign has a relatively
small depth when compared to its width and height to create
a low profile.

28. The sign of claim 1, wherein the sign has a depth of
approximately one inch.

29. A sign and transmitter combination comprising a sign
according to claim 1 and a transmitter unit comprising:

a) an alarm detector,

b) a radio frequency transmitter circuit,

¢) a transmitter control circuit, and

d) a transmitter housing for housing the transmitter circuit

and transmitter control circuit,
wherein the transmitter control is for recognizing alarms
detected by the alarm detector and sending messages to the
transmitter circuit in response to a detected alarm, and the
transmitter circuit is for transmitting those messages over
radio frequencies.

30. A sign comprising:

a) an opaque housing,

b) a character plate,

¢) a backlight, and

d) a sign control circuit,
wherein the character plate has an opaque background
surrounding one or more translucent characters, the housing
having an aperture for the character plate, the housing
enclosing the backlight and the control circuit, and the
control circuit for activating the backlight when there is low
light external to the sign, the backlight for back-lighting the
one or more characters, and the backlight comprises a light
diffusion chamber and a light assembly with one or more
light sources for side-lighting the diffusions chamber, and
the housing comprises a base and a frame that form the light
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diffusion chamber, the base having a reflective face opposite
the housing aperture with the light assembly between the
base and the plate, the frame surrounding and having the
same colour as the plate background, and the frame attached
to the base so as not to block light from the light assembly
entering the diffusion chamber.

31. A sign comprising:

a) an opaque housing,

b) a character plate,

¢) a backlight,

d) a sign control circuit, and

e) a receiver for receiving messages,
wherein the character plate has an opaque background
surrounding one or more translucent characters, the housing
having an aperture for the character plate, the housing
enclosing the backlight and the control circuit, and the
control circuit for activating the backlight, and wherein the
control circuit activates the backlight in response to mes-
sages received by the receiver.
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32. The sign of claim 31 wherein the receiver is a wireless
receiver.

33. The sign of claim 32 wherein the receiver is a radio
frequency wireless receiver.

34. The sign of claim 31 wherein the receiver is a wired
input.

35. Asign and transmitter combination comprising a sign
according to claim 31 and a transmitter unit comprising:

a) an alarm detector,

b) a transmitter control circuit, and

¢) a transmitter housing for housing the transmitter circuit

and transmitter control circuit,

wherein the transmitter control is for recognizing alarms
detected by the alarm detector, and the transmitter is for
transmitting those messages to the sign.
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