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MOUNTING PLATE FOR A NOTIFICATION APPLIANCE

[0001] The present invention relates generally to the field of notification
appliances, e.g., an audible alarm, a visible alarm, and/or an audible-visual
alarm and, more specifically, to a mounting plate for mounting such notification

appliances in multiple mounting configurations.

BACKGROUND OF THE DISCLOSURE

[0002] Notification appliances are widely used in fire alarm systems,

emergency warning systems, facility monitoring systems, and the like. As used
herein, the term notification appliance refers to a device which generates an
audible alarm (e.g., a horn, a bell, a siren, a buzzer, etc), a visual alarm (e.g., a
strobe or a flash), or both. Typically, such notification appliances are attached
to an electrical backbox, which in turn is mounted on a wall or ceiling surface
(surface mounted or wire mold mounted) or embedded in the wall. Electrical
leads or wires extend into the backbox through knock-outs in the rear or sides of
the backbox. The audible and/or visual alarm generating elements, e.g., an
acoustic transducer and/or an electronic strobe or LED, are usually mounted on
the notification appliance, with electric leads leading rearwardly into the
backbox. An intermediate mounting or adapter plate is sometimes used to
attach the notification appliance to the backbox.

[0003] In many deployment scenarios, a plurality of notification
appliances is usually daisy-chained together to form a circuit or a loop of
notification appliances. In turn, this circuit of notification appliances is in
communication with an alarm or control panel that monitors the status of the
notification appliances and causes the notification appliances to be triggered
during an emergency situation.

[0004] As such, each notification appliance may have at least two leads
and, at times, up to eight leads that will need to be connected to the circuitry of
the notification appliance. Since it is necessary to provide a certain amount of
slack in connecting the numerous leads to the circuitry of the notification
appliance (e.g., connecting the leads to one or more screws on a terminal block

of the notification appliance circuitry), there is often a substantial length of leads
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that must be careful stowed within the backbox. However, given the gauge of

the leads, the bundle of leads are often quite stiff. As such, as the notification
appliance is pushed toward the mounting plate during installation in the field, it
is possible that one or more leads may disengage from its terminal or one or
more leads may create a short. Unfortunately, such errors would not be easily
detected until the entire loop of natification appliances is deployed. For
example, an installer will perform a continuity test at the panel for the entire loop
of notification appliances, where the installer may detect an open condition or a
short condition. Although such erroneous condition can be detected, the
installer does not have the ability pinpoint exactly the location, i.e., which
notification appliance, is causing the error. As such, it is necessary for the field
installer to check all the notification appliances in the pertinent loop. This is
extremely time consuming and impractical, especially if the loop contains a
large number of notification appliances.

[0005] Therefore, there is a need for a mounting plate having a
configuration that will increase the ease of installation and also allows a

continuity test to be performed for a circuit of notification appliances.

SUMMARY OF THE INVENTION

[0006] In one embodiment, the present invention discloses a mounting

plate assembly for a notification appliance. For example, the mounting plate is
designed with at least one aperture for receiving a plurality of leads, e.g., from a
backbox. In turn, these leads can be received by a plurality of contacts that are
deployed on the mounting plate. In one embodiment, at least two of these
contacts are in physical contact with each other at a juncture, thereby providing
a connectivity between these two contacts. However, the physical contact at
the juncture is non-resetable, i.e., if a force is applied to the juncture, then the
connectivity is severed and the physical contact between the two contacts
cannot be easily re-establish even if the force is removed. In one illustrative
embodiment, a push rod located on a notification appliance is used to impact
the juncture when the notification appliance is attached to the mounting plate.
The push rod effectively causes a deformation on an extension section of one of

the contacts at the juncture, thereby severing the connectivity. In one
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embodiment, the extension section of one of the contacts is designed with at
least one perforation such that the applied force causes the extension section to
deform in such a manner that it is unable to return to its original state even
when the force is withdrawn. This novel mounting plate configuration allows a
connectivity test to be performed without having to install all the notification

appliances on a circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The teachings of the present invention can be readily understood

by considering the following detailed description in conjunction with the
accompanying drawings, in which:
[0008] FIG. 1 illustrates a cut away side view of a notification appliance

assembly of the present invention;

[0009] FIGs. 2A-2C illustrate the mounting plate of the present invention;
[0010] FiGs. 3A-3B illustrate one embodiment of a contact of the present
invention;

[0011] FIGs. 4A-4B illustrate a second embodiment of a contact of the

present invention;

[0012] FIG. 5 illustrates a mounting plate assembly having a mounting
plate of the present invention with contacts installed on the mounting plate;
[0013] FIGs. 6A-6B illustrates a notification appliance of the present
invention; and

[0014] FIG. 7 illustrates an isometric view of the notification appliance
assembly of the present invention.

[0015] To facilitate understanding, identical reference numerals have
been used, where possible, to designate identical elements that are common to

the figures.

DETAILED DESCRIPTION

[0016] FIG. 1 illustrates a cut away side view of an illustrative notification

appliance assembly 100 of the present invention. An isometric view of the
illustrative notification appliance assembly 100 is also provided in FIG. 7. In one

embodiment, the notification appliance assembly 100 comprises a notification
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appliance 110, a printed circuit board insulator 120, a mounting plate 130 and a

backbox 140.

[0017] In one embodiment, the notification appliance 110 is secured to
the mounting plate 130 by one or more fasteners, and the mounting plate 130 is
in turn secured to the backbox 140 by one or more fasteners. For simplicity and
ease of installation, fasteners such as self-tapping screws, locking tabs, and/or
bolts can be used to attach the mounting plate 130 to the backbox 140.
Similarly, fasteners such as self-tapping screws, locking tabs, and/or bolts can
be used to attach the notification appliance 110 to the mounting plate 130. The
selection of a particular type of fastener can be deployed in accordance with the
requirement of a particular application. The present invention is not limited by
the type of fasteners that are used to secure the notification appliance 110, the
mounting plate 130 and the backbox 140 together.

[0018] One aspect of the present invention is that the mounting plate 130
enables the notification appliance 110 to be attached to various standard
backboxes, including the single-gang box, the double-gang box (either surface
mounted or wire mold mounted), the 4-inch box and the international (100 mm)
box. By way of illustration, FIG. 1 depicts a 4-inch backbox (4 inches square).
However, the present invention is not limited to a square backbox. Namely, the
present invention can be adapted to a mounting plate that can be deployed with
backboxes of various shapes, e.g., an octagon-shaped backbox (e.g., 4-inch
octal backbox, or 3.5-inch octal backbox) and the like.

[0019] When attached to a wall, the notification appliance assembly 100
may be surface mounted, in which case the backbox 140 is attached directly to
the wall surface, flush mounted, in which case the backbox 140 is recessed
within the wall and the back edge of the notification appliance 110 abuts the
wall surface, or semi-flush mounted, in which case the backbox is recessed as
before but an extender is inserted between the backbox and the back edge of
the notification appliance 110 to offset it from the wall surface by a desired
distance. If an extender were employed with the assembly of FIG. 1, it would be
located between the mounting plate 130 and the backbox 140 and secured
thereto by one or more fasteners. Alternatively, the backbox may be wire moid

mounted.
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[0020] In one embodiment, the notification appliance 110 is square in
outline, having a front wall 111 and four perimeter side walls (e.g., 113a-113¢c
are shown on FIG. 1). The side wall length is somewhat larger than the largest
backbox to be fitted, in this example the 4-inch backbox. The front-to-back
depth of each sidewall is sufficient to accommodate receipt of the audible and/or
visual circuitry (e.g., shown as a circuit board 114), within the notification
appliance 110. In a typical audible-visual notification appliance, the audible
alarm may include a piezoelectric transducer and associated electronics and the
visual alarm may include a strobe lamp or one or more light emitting diodes
(LEDs) and associated electronics. The strobe lamp typicaily would include a
flash tube and a reflector (not shown) that are encased within a strobe lens 112.
[0021] In one embodiment, a transparent or translucent strobe lens 112 is
mounted on the front wall 111, overlying a front-to-back opening (not shown) in
the wall 111 for receipt of the strobe lamp and associated components of the
notification appliance. For ease of assembly, the strobe lens 112 snap-fits
within the opening. In the alarm orientation depicted in FIG. 1, the strobe lamp
and lens 112 are oriented in a horizontal direction. They may alternatively be
oriented in the vertical direction.
[0022] As shown generally in FIG. 1 and in more detail in FIGs. 2A-2C
and 5, the mounting plate 130 is substantially square in outline, and is slightly
smaller in size than the open back side of the notification appliance 110 so as to
fit snugly therewithin and substantially close the back side thereof. In one
embodiment, a printed circuit board insulator 120 is deployed between the open
back side of the notification appliance 110 and the mounting plate 130. The
printed circuit board insulator 120 is held in place by a plurality of posts 117
(only one is shown in FIG. 1) directly behind the circuit board 114. The printed
circuit board insulator 120 is made from a non-conductive material, e.g., a
plastic material and the like. The printed circuit board insulator 120 is intended
to protect the circuit board 114 from leads or wires that are terminating on the
mounting plate 130. |
[0023] In one embodiment, the present mounting plate 130 employs a
plurality of conductive contacts 150 for receiving leads that are received through

the backbox 140. For example, the leads (not shown) can be secured to the
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mounting plate 130 via a washer 160 and a fastener 170. In one embodiment,

the conductive contacts 150 are made from a metal material and designed to be
spring loaded.

[0024] Thus, the conductive contacts 150 allow the leads to terminate at
the mounting plate 130. As will be further described below, this useful feature
allows a connectivity test to be performed on a circuit of notification appliances
without having to install the notification appliances 110 and their associated
circuitry onto their respective mounting plate 130. Furthermore, the conductive
contacts 150 are configured in a manner that will allow a push rod 116 located
on the notification appliance 110 to alter the connectivity of the contacts 150
when the notification appliance 110 is installed onto the mounting plate 130. In
brief, the contacts 150 are initially in physical contact with each other for the
purpose of supporting a connectivity test. However, once the notification
appliance 110 is installed, the physical contact between the contacts 150 is
severed and connectivity is replaced by the ciréuitry located on the notification
appliance 110. This novel feature will be further described below.

[0025] FIGs. 2A-2C illustrate the mounting plate 130 of the present
invention. Specifically, FIG. 2A illustrates a front view of the mounting plate 130
and FIGs. 2B and 2C illustrate the two side views of the mounting plate 130.
[0026] In one embodiment, the mounting plate 130 contains a plurality of
apertures 250 along all four sides 201a-201d. These apertures allow the
mounting plate 130 to be used with various backboxes. As such, one universal
mounting plate 130 can be used with various different backboxes. Thus, an
installer may use the present mounting plate 130 in the field irrespective of the
backboxes that are currently deployed. This compatibility with various
backboxes increases ease of installation and simplifies the ordering of mounting
plates for a particular installation project.

[0027] The mounting plate 130 further contains a plurality of contact
bases 220, which are deployed to receive conductive contacts 150. In this
illustrative embodiment, only three contact bases 220 are shown, where two of
the contact bases 220 are designated as positive ( + ) and one contact base
220 is designated as negative ( - ). It should be noted that any number of

contact bases can be deployed. In one embodiment, leads or wires are
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received through an aperture 240 of the mounting plate 130. These leads are
received through the backboxes. Unlike conventional notification appliances
where the leads are directly coupled to terminals located on the notification
appliance, the leads are coupled to the mounting plate 130 of the present
invention instead. In one embodiment, the leads are coupled to conductive
contacts 150 seated in the contact bases 220 of the mounting plate 130 (See
FIG. 5 below for more detail).
[0028] In one embodiment, contacts 150 situated in the two “positive”
contact bases 220 are deployed in a manner such that the two contacts 150 are
physically touching each other. This contact arrangement allows connectivity
tests to be performed without the need to fully install all the notification
appliances of a particular circuit. In other words, from the perspective of the
alarm or control panel, the mounting plates with the leads coupled to the
contacts 150 would appear that all the notification appliances of a circuit have
been installed. This novel approach allows the leads to be coupled directly to
the mounting plate such that a connectivity test can be performed to verify the
continuity of the circuit even if the notification appliances have yet to be
deployed. Furthermore, the connectivity test can be performed in a manner
where the mounting plate is not yet covered by the notification appliance 110.
As such, inspection of the connectivity of the leads to the contacts 150 can be
easily made.
[0029] Furthermore, the arrangement of the contacts 150 on the contact
bases 220 provides an additional advantage where upon installation of the
notification appliance 110, the connectivity of the contacts situated in the two
“positive” bases 220 will be broken. This is necessary because once the
notification appliance 110 is installed, the connectivity between the contacts 150
will be replaced by the circuitry located on the notification appliance 110. As
such, the physical contact between the contacts 150 is intended only to be
temporary for the sole purpose of allowing a connectivity test to be performed.
[0030] In one embodiment, the mounting plate 130 employs one or more
markings 230 (e.g., a line with alphanumeric characters) to present the relative
position of a visible alarm element, e.g., a strobe or a LED. Within certain

jurisdictions, there may be regulatory requirements that dictate the height in
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which the visible alarm element must be deployed relative to the floor, e.g., the
strobe element must be 80 inches high from the floor. However, since the
backboxes are often installed first before the notification appliance is attached,
an installer may install the backboxes at an improper height, thereby creating
delay if the backboxes have to be readjusted to the proper height. As such, to
assist the installer, the mounting plate is provided with at least one marking 230
to indicate the height of the strobe element when the notification appliance 110
is engaged with the mounting plate 130. In order words, the installer can simply
measure from the floor to the marking 230 to ensure that regulatory
requirements will be met, e.g., measuring 80 inches from the floor to the
marking 230. There is no need to physically acquire the notification appliance
110 to make this measurement. Namely, the position of the marking 230 is
calibrated such that when the notification appliance is engaged with the
mounting plate 130, the visible alarm element will be located at the position
represented by the marking 230. Thus, the marking 230 provides an efficient
way to guide the proper installation of backboxes at the proper height, thereby
increasing the efficiency of the installation process.
[0031] Furthermore, in one embodiment, the mounting plate 130
incorporates keys 210 and keys 211. These keys are deployed in a manner
that will assist in the installation of the notification appliance 110 to the mounting
plate 130. For example, keys 210 are deployed on one side of the mounting
plate 130, while keys 211 are deployed on another side of the mounting plate
130. These keys will engage corresponding tabs 610 and 611 located on the
notification appliance 110 (See FIG. 6). In one embodiment, the distance
separating keys 210 are different than the distance separating keys 211. As
such, this configuration will only allow the notification appliance 110 to be
coupled to the mounting plate 130 in a particular orientation. It should be noted
that since the notification appliance 110 is generally square, an installer may
erroneous install the notification appliance 110 in an improper orientation if
guiding keys are not provided. Thus, it is very useful to an installer that the keys
210 and 211 will only allow one particular orientation so that the notification

appliance 110 cannot be improper installed on the mounting plate.
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[0032] FIGs. 3A-3B illustrate one embodiment of a contact 150a of the

present invention. Specifically, FIG. 3A illustrates a front view of contact 150a
and FIG. 3B illustrates a side view of contact 150a. In one embodiment, contact
150a comprises a spring loaded portion 310, a base portion 320, and an
extension portion 330. In one embodiment, the extension portion 330
comprises one or more perforated sections 335 and a curved end 337. In
operation, the base portion 320 of contact 150a is used to seat and to secure
the contact 150a into the base 220 of the mounting plate 130. The spring
loaded portion 310 is used to make contact with a conductive contact located on
the circuit board 114 of the notification appliance 110. The extension portion
330 is used to make contact with an adjacent contact 150b (as shown in FIG.
4). In one embodiment, extension portion 330 contains a curved end 337 for
ensuring proper contact with an adjacent contact 150b.

[0033] In one embodiment, extension portion 330 contains one or more
perforated sections 335. The purpose of these perforated sections 335 is to
allow the extension portion 330 to be impacted to sever the physical contact
between contact 150a and contact 150b as further described below. The
perforated sections 335 allow the extension portion 330 to be easily deformed
and they also ensure that once deformed, the extension portion 330 cannot be
easily returned to its original state. In other words, the contact 150a is not
easily resetable once it is deformed beyond a certain point. The reason for this
non-resetable feature is that although contacts 105a and 105b are initially
deployed in the mounting plate 130 in a conductive state (i.e., in physical
contact with each other) for the purpose of supporting a connectivity test, this
physical contact must be subsequently severed once the notification appliance
110 is installed on the mounting plate 130. Namely, the circuitry on the
notification appliance 110 will now replace the connectivity between the
contacts 150a and 150b. However, if the notification appliance is subsequently
removed from the mounting plate 130, it is important that the alarm or controi
panel is able to detect this loss of one of the notification appliances from the
circuit. However, if the contact 150a is resetable, then one can simply recouple
contact 105a with contact 150b again after the notification appliance is

removed. This can possibly lead to a misleading and potentially dangerous
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situation, where the alarm or control panel is unable to detect the loss of one or

more notification appliances in a circuit, e.g., due to vandalism, due to
maintenance operations and the like. Thus, in one embodiment, it is desirable
that the extension portion 330 cannot be easily returned to its original state
once it has been deformed beyond a certain point.

[0034] In one embodiment, extension portion 330 can be deployed as a
different type of metal, e.g., a softer metal when compared to the material used
to form (;ther portions of the contact. For example, the contact 150a may utilize
stainless steel to form spring loaded portion 310 and base portion 320, whereas
copper is used to form the extension portion 330. This alternate embodiment
will achieve the non-resetable feature of the contact by ensuring that the softer
extension portion 330 will not be able to return to its original form once a force is
applied to deform the extension portion 330.

[0035] FIGs. 4A-4B illustrate a second embodiment of a contact 150b of
the present invention. Specifically, FIG. 4A illustrates a front view of contact
150b and FIG. 4B illustrates a side view of contact 150b. In one embodiment,
contact 150b comprises a spring loaded portion 410, a base portion 420 and an
extension portion 430. In operation, the base portion 420 of contact 150b is
used to seat and to secure the contact 150b into the contact base 220 of the
mounting plate 130. The spring loaded portion 410 is used to make contact with
a conductive contact located on the circuit board 114 of the notification
appliance 110. In operation, one contact 150b is deployed in the “negative”
contact base 220 and one contact 150b is deployed in the “positive” contact
base 220. In turn, one contact 150a is deployed in the other “positive” contact
base 220, such that the extension portion 330 of contact 150a in the “‘positive”
contact base 220 is in physical contact with the extension portion 430 of contact
150a in the other “positive” contact base 220.

[0036] FIG. 5 illustrates a mounting plate assembly having a mounting
plate 130 of the present invention with contacts 150a and 150b installed on the
mounting plate. In one embodiment, a plurality of leads 510 is coupled to the
contacts 150a and 150b. As shown in FIG. 5, contacts 150a and 150b situated
in the “positive” bases are in physical contact with each other at juncture 520.

As such, in this initial configuration, the present mounting plate 130 allows a
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connectivity test to be performed without having to install all the notification

appliances of a particular circuit.

[0037] FIGs. 6A-6B illustrate a notification appliance 110 of the present
invention. Specifically, FIG. 6A illustrates a front view of the notification
appliance 110 and FIG. 6B illustrates a side view of the notification appliance
110. In operation, the notification appliance 110 carries a circuit board 114
containing the audible and/or visible alarm circuitry.

In one embodiment, the circuit board 114 contains a plurality of conductive
contact points 620 (or broadly contacts) that are specifically located on the
circuit board such that when the notification appliance 110 is coupled to the
mounting plate 130, the conductive contact points 620 will press upon the spring
loaded contacts 150a and 150b of the mounting plate 130.

[0038] Furthermore, notification appliance 110 contains a push rod 116
such that when the notification appliance 110 is coupled to the mounting plate
130, the push rod 116 will impact the contact 150a at the juncture 520, i.e., a
force is applied to the extension section of contact 150a. More specifically, the
push rod 116 will cause the contact 150a and contact 150b to separate from
each other, thereby severing the connectivity between the two contacts 150a
and 150b. More specifically, the push rod 116 is designed with a specific length
such that when it engages contact 150a, the extension section 330 will be
deformed to such a state that it will not be resetable to its original state. For
example, the extension section 330 can be severely bent from its original shape
or it may even break away at the perforated points. This non-resetable aspect
of contact 150a provides the additional safeguard of detecting a missing
notification appliance if it is removed from a circuit.

[0039] It should be noted that although one push rod is shown, the
present invention is not so limited. For example, if there are multiple junctures
where more than one set of contacts have connectivity, then a plurality of push
rods can be employed on the notification appliance.

[0040] Although various embodiments which incorporate the teachings of
the present invention have been shown and described in detail herein, those
skilled in the art can readily devise many other varied embodiments that still

incorporate these teachings.
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What is claimed is

1. A mounting plate assembly for a notification appliance, comprising:
a plate having at least one aperture for receiving a plurality of leads; and
a plurality of contacts coupled to said plate for receiving said plurality of
leads, where at least two of said plurality of contacts are in physical contact with
each other at a juncture, where said physical contact is non-resetable if a force

is applied to said juncture.

2. The mounting plate assembly of claim 1, wherein said plate comprises a
plurality of apertures that enable said plate to be compatible to a plurality of

different backboxes.

3. The mounting plate assembly of claim 1, wherein said plurality of

contacts is spring loaded.

4. The mounting plate assembly of claim 1, wherein one of said at least two
contacts that are in physical contact comprises: an extension section having at
least one perforation, or an extension section that is formed from a material that

is different from other portions of said contact.

5. The mounting plate assembly of claim 4, wherein said extension section

upon receiving said force causes said extension section to deform.

6. The mounting plate assembly of claim 5, wherein said extension section

is unable to return to an original state after said force is applied.

7. The mounting plate assembly of claim 1, further comprising:

a plurality of keys for coupling with a notification appliance.

8. The mounting plate assembly of claim 1, further comprising:
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a notification appliance having a push rod, where coupling of said

notification appliance to said plate causes said push rod to apply said force to

said juncture.

9. The mounting plate assembly of claim 8, wherein coupling of said
notification appliance to said plate causes a connectivity between said at least

two contacts that are in physical contact to be severed.

10.  The mounting plate assembly of claim 9, wherein coupling of said
notification appliance to said plate causes a new connectivity between said at
least two contacts to be created via a circuitry located on said notification

appliance.

11.  The mounting plate assembly of claim 10, wherein said circuitry is
deployed on a circuit board having a plurality of contact points, where said
plurality of contact points are in physical contact with said plurality of contacts of

said plate when said notification appliance is coupled to said plate.

12. The mounting plate assembly of claim 1, further comprising:
at least one marking on said plate for indicating a position of a visible

alarm element.

13.  The mounting plate assembly of claim 12, wherein said visible alarm

element is located on a notification appliance.

14. A notification appliance assembly, comprising:

a notification appliance having a push rod;

a plate having at least one aperture for receiving a plurality of leads; and

a plurality of contacts coupled to said plate for receiving said plurality of
leads, where at least two of said plurality of contacts are in physical contact with
each other at a juncture, where said physical contact is non-resetable if a force

is applied to said juncture.
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15.  The notification appliance assembly of claim 14, wherein said plurality of

contacts is spring loaded.

16.  The notification appliance assembly of claim 14, wherein one of said at
least two contacts that are in physical contact comprises: an extension section
having at least one perforation, or an extension section that is formed from a

material that is different from other portions of said contact.

17.  The natification appliance assembly of claim 16, wherein said extension

section upon receiving said force causes said extension section to deform.

18.  The notification appliance assembly of claim 17, wherein said extension

section is unable to return to an original state after said force is applied.

19.  The notification appliance assembly of claim 14, where coupling of said
notification appliance to said plate causes said push rod to apply said force to

said juncture.

20.  The notification appliance assembly of claim 19, wherein coupling of said
notification appliance to said plate causes a connectivity between said at least
two contacts that are in physical contact to be severed; and wherein coupling of
said notification appliance to said plate causes a new connectivity between said
at least two contacts to be created via a circuitry located on said notification

appliance.
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