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DOOR CLOSING BEVICE

CROSS-BREFERENCE TO RELATED APPLICATION
{0001] The present application claims priority to U.S. Patent Application No.
15/867,628 filed January 10, 2018, which claims priority to US. Provisional
Application No. 62/489.641 filed April 25, 2017, and U 8. Provisional Application No.
62/525,717 filed June 27, 2017, The present application also claims priority fo U.S.
Provisional Application No. 62/625449 filed February 2, 2018, U.5. Provisional
Application No. 62/632,790 filed February 20, 2018, and U.S. Provisional Application
No.  62/645,515 filed March 20, 2018 All applications in this paragraph are

mcorporated herein by reference, in their entirety, for any purpose.

FIELD
[0002] The disclosure relates generally to door closing device. Examples are
described of devices that may facilitate closure of a door responsive to a condition, such

as smoke or fire.

BACKGROUND
[0003] For some people, phvsically closing interior doors in the home all the time or
even every night may not be appealing or may be burdensorse. In regards to fire safety,
a closed door may greatly reduce the spread of fire and smoke. This can save lives,
limit damage, and in some cases aven help suppress the fire. In other situations, such
as a non-emergency event, it may be desirable {or a door closing device to be remotely
operated 1o close a door in response to a signal. There exists a need for an apparatus,
system, and methods that closes a door when triggered by an input, for example, a built
in smoke detector, an audio trigger from a smoke detectors, a wireless signal from a

home protection system, or a manual button by a user.

BRIEF SUMMARY
{8084] In some examples, an apparatus may include a base plate configured to be
coupled to a door, the door configured to be positionad in an open position and a closed

position; a closing mechanism coupled to the base plate and configured to be coupled
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to a hinge of the door and having an unprimed state and a primed state, the closing
mechanism configured to be transitioned between the unprimed state and the primed
state by auser; wherein in the unprimed state the closing mechanism is decoupled from
operation of the door; and 1n the primed state the closing mechanism is configured to
move the door into the closed position responsive {0 receipt of a signal, and the closing
mechanism 1s configured to allow movement of the door between the open position and
the closed position in absence of the signal.

[8085]  In some examples, the transition between the unprimed state and primed state
may provide a feedback to the user. In some examples, the closing mechanism may
include a motor or solenoid.

[0006] In some examples, the closing mechanism may 1nclude a hinge pivot cam
configured to be coupled to the hinge of the door using a hinge pin and coupled 1o the
base plate using a tension member. The closing mechanism may be configured to move
the door into the closed positon at least in part by exerting a stored energy within the
closing mechanism onio the tension member,

{8087]  In some examples, the apparatus may be configured to be positioned adjacent
a door. The apparatus may be configured to be positioned at least partially within the
door. In some examples, the closing mechanism may inchude a biasing member
pivotally coupled with a pawl member and a gear member. The closing mechanism
may include a hiasing member slidably coupled with a pawl member and a gear
member.

[8088] In some examples, the closing mechanism may be postiioned within the linge
of the door. In some examples, the closing mechanism may be configured to receive
the signal from at least one of the following: a smoke detector, a temperature detector,
a carbon monoxide delector, a home alarm sysiem, a mobile device, or a smarthome
hub. In some examples, the closing mechanism may include a receiver configured to
receive the signal and a processor configured to trigger the closing mechanism to move
the door mnto the closed position.

[8089] In some examples, an apparatus may include a base plate configured to be
coupled 1o a door, the door configured o be positioned in an open position and a closed

position; a closing mechanism coupled to the base plate and configured {o be coupled
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to a frame of the door and having an unprimed state and a priroed state, wherein in the
unprimed state the closing mechanism is decoupled from operation of the door; and
the primed state the closing mechanism is configured to move the door into the closed
position responsive 1o receipt of a signal, and the closing mechamsm is configured to
allow movement of the door between the open position and the closed posttion in
absence of the signal.

{8010] In some examples, the closing mechanism may include a gear motor coupled
with a tension member. The tension member may be coupled to the frame of the door.
In some examples, the gear motor may be biasedly coupled to the hase plate.

[0011] In some examples, the closing mechanism may be configured 1o receive the
signal from at least one of the following: a smoke delector, a temperature detector, a
carbon monoxide detector, a home alarm system, a mobile device, or a smarthome hub.
The closing mechanism may include a receiver configured to receive the signal and a
processor configured to trigger the closing mechanism to move the door into the closed
posiiion,

{8012] In some examples, an apparatus may include an upper face opposite a lower
face, the lower face configured to be positioned adjacent a door hinge; a cam body
positioned between the upper face and the lower face and including a hinge aperture
extending between the upper face and lower face and configured to receive a portion of
a hinge pin; a cam lobe extending away from the cam body; a tang extending away
from the cam body and configured to be positioned adjacent a door to resist rotaiion of
the apparatus independent of the door hinge, wherein the tang has a height that 15 larger
than a height of the cam body and cam lobe and a width sinular to that of a hinge plate
of the door hinge: a tension member aperture extending through the cam body and
configured to allow a tension member to exiend through the apparatus, wherein the
tension mernber aperture is normal to the hinge aperture; and a tension member
countersink that extends into the cam body and is configured 1o seat an end of a tension
member.

[8013] This Summary is provided to introduce a selection of concepts in asimplified
form that are further described below in the Detatled Description. This Sunumary is not

intended to identify key features or essential features of the claimed subject matter, nor
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15 it 1o be used to linut the scope of the claimed subject matter. A more extensive

presentation of features, details, utilities, and advantages of the present disclosure as

defined in the claims is provided in the following written description of various
o

embodiments of the disclosure and iltustrated i the accompanying drawings.

BRIEF DESCRIPTION OF THE DREAWINGS
{6034] The images which accompany the wrlten portion of this specification
illustrate examples and methods of use for the present disclosure according to the
{eachings of the present disclosure.
{B018] Fig 1isasystem in accordance with an embodiment of a door closing device.
{0016] Fig 2 is a perspective view of an example apparatus in accordance with the
present disclosure.
[00317] Fig 3 is a perspective view of an example apparatus i accordance with the
present disclosure.
{0018] Fig 4ais a perspective view of example apparatus in accordance with the
present disclosure.
[8019] Fig 4b is an exploded view of the example apparatus of Fig, 4a.
{0020] Fig. 5 is a perspective view of an example apparatus in accordance with the
present disciosure installed on an existing door and door hinge.
[0023] Fig 61s an enlarged view of the example apparatus of Fig. 5.
{00221 Fig 715 atop view of the exarople apparatus of Fig. 4a with a door in a closed
position,
{8023] Fig Bisatop view of the example apparaius of Fig. 4a with a door in an open
position.
{0024] Fig 9 1s a bottom perspective view of a hinge pivot cam.
[00258] Fig 101s atop perspective view of the hinge pivot cam of Fig. 9.
[0026] Fig. 11 1s a perspective view of an example apparatus in accordance with the
present disclosure.
{80271 Fig 12is an alternate perspective view of the apparatus of Fig 11,

{8028] Fig 13 is arear perspective view of the apparaius of Fig. 11,
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{8029] Fig 14 15 atop perspective view of an example apparatus in accordance with
the present disclosure in combination with a door member, a door frame, and a hinge.
[00306] Fig. 15 1s a perspective view of the apparatus of Fig. 11 including first and
second cover members covering first, second, and third cut-out sections of a door
member.

{8031] Fig 161s a front elevation view of an example apparatus in accordance with
the present disclosure.

{8032] Fig 17 is a front elevation view of an example apparatus in accordance with
the present disclosure.

{0033] Fig 1815 a perspective view of an example apparatus in accordance with the
present disclosure.

{6034] Fig 1915 a perspective view of an example apparatus in accordance with the
present disclosure.

{8035] Fig 20 is a perspective view of a gear reduction assembly.

{8036] Fig 21 is a perspective view of an example apparatus in accordance with the
present disclosure.

{0037] Fig 22 1s an aliernale perspective view of the example apparatus of Fig. 20.
[0038] Fig 23 15 a schematic of an example system in accordance with the present
disclosure.

{8039] Fig 24 is a schematic of an example system in accordance with the present
disclosure.

[0840] Fig 25

et +

s a schematic of an example system in accordance with the present
disclosure.
{0041] Fig 26 is a schematic of an example system in accordance with the present
disclosure.
{00421 Fig 27 15 a schematic of an example system m accordance with the present
disclosure.

{8043] Fig 28 is a schematic of an example system in accordance with the present

pant
w2

disclosure.
[0044] Fig 29 is a schematic of an example system in accordance with the present

disclosure.
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{0045] Fig 30 1s a schematic of an example system in accordance with the present
disclosure.
{0046] The various embodiments of the present disclosure will hersimafter be

described in conjunction with the appended drawings.

DETAILED DESCRIPTION
{6047] Various examples of a system for closing a door in response 1o a remote signal
are disclosed herein.  In accordance with examples herein, a system for closing a door
in response to a receipt of a signal may include an apparatus coupled to a door having
the capability to roove or alter a position of the door, and a control system that may be
used to receive a remote signal to move or alter the position of the door and send a
signal 1o the apparatus {o move or alter the position or the door.  In some exampies, the
apparatus and control system are electrically connected.
{00481 Fig | llustrates a systern in accordance with one embodiment of a door
closing device.
[0049] In accordance with exarples herein, the sysiem 100 for closing a door in
response to a receipt of a signal may include an apparatus 102 coupled to a door having
the capability to move or alter a position of the door, and a control system 104 that may
be used to receive a remote signal to move or alter the position of the door and send or
communicale a signal to the apparatus to move or alter the position or the door. In
some examples, the apparatus 102 and control svstem 104 are electrically connected.
{0056] In some examples, the system 100 may include a communication svstem 106
that may be used communicate various information with and about the apparatus 102
and control systermn 104, In some examples, this communicated information may
include a status of the apparatus 102, a positional status of the door such as if the door
is i1 an open position or a closed posttion, a status of the control system 104,
communicale a signal 1o the control sysiem 104, receive a commumnication or a signal
from the control system 104, etc.
{8051] In some examples, the apparatus 102 of the system 100 may include a door
mount 108, a closing mechamism 110 with a movement generator 122, an unprimed

state 118, and a primed state 120, and a power supply 112, In some examples, the

6
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closing mechanism 110 may be used to move or alter a position of the door, such as to
move the door from an open position into closed posttion. In some examples, the power
supply 112 may be used to provide electrical power {o the closing mechanism 110. In
some examples, the power supply 112 may supply power to the control systern 104
and/or the conwnunications system 106, In some examples, the door mount 108 may be
used to help secure the closing mechanism 110 to the door.  In some examples, at least
a portion of the closing mechanism 110 may be secured or coupled directly or indirectly
{0 a door hinge or door frame of the door.

{0052] In some examples, the closing mechanism 110 may include a primed state
120 and an unprimed state 118. In the unprimed state 118, the closing mechanism 110
may be decoupled from operation of the door. In some examples, in the primed state,
energy may be stored within the closing mechanism 110 and released responsive to a
signal received by the apparatus 102. In some examples, in the primed state, the
movement generator 122 of the closing mechanism 110 may move responsive {0 a
signal recetved by the apparatus 102, and the door may be moved into the closed
position. In some exaroples, in the primed state 120, the closing mechanism 110 may
allow movement of the door between the open position and the closed position in
absence of the signal.

{00531 Vanous examples and forms of closing mechanisms 110 may be used. In
some examples, the closing mechanism 110 mav be positioned adjacent a surface of the
door and the door mount 108 may coupie the closing mechanism 110 to the surface of
the door. In some examples, the closing mechanism 110 may be positioned al least
partially within the door.  In some examples, a portion of the closing mechanism 110
may be coupled to the door hinge, door frame, door jamb, or other object.

[0054] In some examples, the closing mechanism 110 may include a movement
generator 122 and a hinge pivot cam. In some examples, the closing mechanism may
mclude the movement generator 122 and a ratchet assembly. In some examples, the
closing mechanism 110 may include the movement generator 122 and a fension
mewmber. In some examples, a hinge pivot camn may be coupled to the hinge of the door
using a hinge pin. In some exaroples, the ratchet assembly may be positioned at least

partially within the hinge of the door. In some examples, the raichet assembly may be

~J
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coupled to the hinge of the door. In some examples, the movement generator 122 may
be coupled to the ratchet assembly that may be coupled to the tension member that may
be coupled to the door hinge, door frame, or door jamb. In some examples, the tension
member may couple the hinge pivot cam with the ratchet assembly or the movement
generator 122, In some examples, the closing mechanism 110 may use a spring,
biasing element, or other energy storage device. In some examples, the spring may be
a torsion spring, extension spring, compression spring, leaf spring, or other type of
spring. For simplicity, the term spring as used throughout this specification may include
any variety of these.

[00558] A variety of examples of ratchet assemblies mav be used. In some examples,
the ratchet assembly may be used to move or {ransition the closing mechanism 110
between the unprimed state 118 to the primed state 120, In some exarmples, the ratchet
assembly may be a device that allows linear or rotary motion in only one direction,
while preventing motion in the opposite direction. The ratchet assembly may include
a raichet, sprocket, gear, gear wheel, or linear rack with teeth, and pawl that engages
with an individual tooth or between two individual teeth of the ratchet, sprocket, gear,
gear wheel, or linear rack. In some examples, the ratchet may be spring loaded or
coupled with an energy storage device so that the ratcheting movement of the ratchet
may store energy within the spring. In sorme examples, the pawl may be spring loaded
or coupled with an energy storage device so that the movement of the paw!l may store
energy within the spring.

[8056] In some examples, the raichet assembly includes a ratchet with mualtiple testh
and a paw!. In some examples, the pawl mayv be coupled to the movement generator
122 which may move in response to the signal sent 1o the apparatus 102, In some
examples, the ratchet is biased with an energy siorage member, such as a spring, so that
it stores little to no energy when in the unprimed state, but stores energy in the primed
state. In some examples, the pawl may be biased to engage with a tooth or between
{eath of the ratchetl. In the primed state, a biasing force on the pawl may be greater than
a biasing force exerted on the ratchet. In some examples, the pawl may hold the raichet

and help to prevent or resist the release of stored energy from the ratchet.
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{8057]  In some examples, in the unprimed state, the door may be positioned in the
closed position and the ratchet may be positioned in resting position, where little to no
energy is stored in the ratchet. In some examples, in the primed state, the door may be
in the closed, partially open or closed, or open positions, and energy is stored in the
ratchet.

{8058] In use, in the unprimed state. the ratchet is positioned in the resting position
with litile to no energy stored within it, and the pawl may biasedly engaged with a first
tooth or between two teeth of the ratchet. As a user moves and rotates the door from
the closed position to the open position, the rotational force the user imparis into the
door is transmitied into the raichet and overcomes the biasing forces on both the ratchet
and the pawl, and causes the raichet to move. In some examples the ratchet moves in
a rotational motion, linear motion, or a combinations thereofl

{8059]  As the ratchet is moved, energy is stored within the raichet, such as in a
coupled or attached spring. As the ratchet moves, the pawl remains biased again the
ratchet and may follow along a profile of the teeth of the ratchet, thereby disengaging
with the first tooth of the ratchet and engaging or meshing with sequential or adjacent
raichet teeth. As the door is opened, the energy is transferred and stored into the ratchat,
and the pawl continues {0 engage incremental teeth on the ratchet. The biased pawl may
prevent the ratchet from releasing the stored energy and returrung or moving back to
ratchet’s resting position. The pawl may therefore help store the energy in the ratchet
assembly. When energy is stored in the ratchet and the pawl prevents the raichet from
releasing the energy, the closing mechanism may be in the primed state.

[0068] Upon receipt of a signal from the control system 104, the communications
system 106, or combinations thereof, the movement generator 122 may move the pawl
so that it disengages from the ratchet. Tn some examples, the movernent generator 122
1s a solenoid, a motor, or another apparatus that may generale a rotational or
translational movement in response to a signal.  As the pawl is disengaged, the energy
stored in the raichet, such as the biasing force on the raichet, is released and so that the
ratchet moves back into its resting position.  If the door 1s in the open position, the

ratchet’s energy release may move the ratchet and therefore move the door from the
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open position to the closed position. If the door is in the closed position, the ratchet’s
energy release may move the ratchet but may not move the door.

{0061] Examples of a closing mechanism 110 and associated components that may
include a raichet assembly are shown, at a minimum, in Figs. 2-4b, 7-8, 11-13, 16, and
17. Examples of a closing mechanism 110 that may include a pivot member that
couples with the raichet assembly, are shown, at a mimmum, in Figs. 2-4b, and 7-&
Examples of closing mechanism 110 that may include a linearly moveable sled that
couples with the ratchet assembly, are shown, at a minimum in Figs. 11-13, and 16-17.
Other figures may include various details or variations of a closing mechanism 110 that
includes a ratchet assembly.

[0062] A variety of spool assemblies may be used. In some examples, the closing
mechanism 110 may mclude the movement generator 122 coupled to a spool assembly
coupled to the door frame, door jamb, or other stationary structure. In some examples,
the spool assembly may be coupled 1o a tension member. In some examples, the
movement generator 122 of the closing assembly 110 may be a motor. When in the
prirned state 120, upon receipt of a signal, the motor may be engaged to rotate and wrap
the tension member about the spool assembly. The rotation of the tension member
about the spool assembly may shorten the effective length of the tension member
between the motor and the door frame, door jamb, or other stationary structure. The
shortening of the effective length may result in moving or pulling the door from the
open position to the closed position.

[8063] In examples where the closing mechamism 110 imchudes the spool assembly,
the movement generator may 122 may also mclude a safety mechanism to allow the
closing mechanism 110 to be manually overridden when the tension member is being
wrapped about the spool asserably to move the door fo the closed position. The safety
mechanism may allow the door to be manually moved by a user from the closed position
1o the open position. In some examples, the safety mechanism includes a safety biasing
member 1o biasingly couple the motor to a door mount, such as a base plate. In use, the
safety mechanisin may allow the position of the motor to move, such as by linearly

sliding or rotating. When in use, energy may be stored in the safety mechanism when
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the door 1s opened, and the energy 1s released when the user releases the door and the
closing mechanism 110 moves the door back into the closed position.

[0064] Examples of a closing mechanmisth coupled 1o a spool assembly may be
shown, at a muninum in Figs. 19-20. An example of the closing mechanism 110
coupled to the spool assembly that may include a tension member that exiends through
a hinge and is coupled to the door frame or door jamb, 1s shown, at a minimum, in Fig.
14. Giher figures may include various details or variations of a closing mechanism 110
that includes a spool assembly.

[00658] Details of varicus examples of svstems for closing a door in response to a
signal will now be described.

[0066] Fig. 2 1s a perspective view of an example apparatus i accordance with the
present disclosure. Fig. 2 shows an apparatus 400 with a closing mechanism 403, a
tension member 420, a base plate 402, a closing cam 404, a spring 406, a coupling
member 408, a hinge assembly 410, a movement generator 412, a moveable plunger
member 413, a hinge pin 416, a tension member 420, a ratchet assembly 421, a hinge
pivot cam 426, a power supply 430, a spring 440, a pawl 441, and a gear 442.

[0067] In some examples, the closing mechanism 403 may be similar {o the closing
mechanism 110 as described with reference to Fig. 1. In some examples, the apparatus
400 may mclude a door mount in the form of a base plate 402 in which various
components or members of the closing mechanism 403 may be coupled to, connected
with, or attached to, and allows to the apparatus to be coupled to a door.

[0068] In some examples, the closing wechanism 403 includes a movement
generator 412 coupled to the base plate 402. In some exarmples, the movement generator
412 may be a motor. In some examples, the movement generator 412 may be solenoid.
In some examples, the movement generator 412 may be coupled to and controls a
position or alignment of a moveable plunger roember 413

{8069] In some examples, a first end of the moveable plunger member 413 is
coupled to a coupling member 408, such that the movement of the moveable plunger
member 413 may move or change a position or alignment of the closing member 408,
A second end of the coupling mermber 408 may be coupled or connected to a spring

440.
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{8076] In some examples. the second end of the coupling member 408 is pivotally
coupled to the base plate 402 at a pin 419, In some examples, the spring 440 may bias
or help control a position of the coupling member 408,

[0078]  As shown in Fig. 2, in some examples, closing mechanism 403 includes a
ratchet assembly 421, which may include a pawl 441 and a gear 442,  In some
examples, the pawl 441 extends from the coupling member 408. In some examples,
the gear 442 may be mounted to or coupled with the closing cam 404,  In some
examples, the gear 442 may have a round perimeter forming an outside diameter and a
flat face, with teeth formad on at least a portion of the outside diameter. In other
examples, the gear may have an oblong or different shape with teeth formed on an edge
or perimeter. The closing cam 404 and gear 442 may be pivolally mounted, shdably
mounted, or cornbinations thereof to the base plate 402 at a pm 423, In some exaroples,
the closing cam 404 may have a rectangular shape, with a first end having a groove for
the tension member 420 to slide within, on top of, or about, and a second end coupled
o a spring 406. In some examples, the spring 406 1s a spring or other energy storage
device. In some examples, a first end of the spring 406 1s coupled to the closing cam
404, and a second end is coupled to the base plate 402,

[0072] In some examples, the closing mechanism 403 includes a hinge pivot cam
426. The hinge pivot cam 426 roay be coupled to an existing hinge assembly 410 viaa
hinge pin 416. In some examples, the hinge pivot cam 426 15 also coupled to an end of
the tension member 420, with another end of the tension member 420 being coupled o
components of the closing mechanismn 403 and/or the base plate 402, In use, the hinge
pivot cam 426 may not rotate or move when the door is moved between open and closed
positions. The hinge pivot cam 426 may include an arm or tang that heips fo prevent
the hinge cam pivot 426 from rotating when it is acted on by the cable. Details of an
example hinge ptvot cam are also include with reference to Figs. 9 and 10,

{80731 In some examples, a control syvstem 431 and a communications svstem 433
mayv be electricallv connected to the apparatus 400. In some examples, the control
svstem 431 may be similar {o the control system 104 of Fig. 1 with similar capabilities.
In some examples, the conumunications system 433 may be similar to the

commuumnications system 106 of Fig. T with similar capabilities. In some examples the
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comnmunications system 433 may be used to send and receive remote signals and
mformation. In some examples the control system 431 mayv be used to send and receive
signals and information. In some examples, the control system 431 may be used to
receive a remote signal 1o move or aller the position of closing mechanism 403 and
send or conununicate a signal to the apparatus 400 to move or alter the position of the
closing mechanism 403.  In some examples, the communication system 433 may be
used fo communicate various information with and about the apparatus 400 and control
svetem 431, In some examples, this communicated information may include a status
of the apparatus 400, a positional status of the door such as if the door 1s in an open
position or a closed position, a status of the control system 431, commumnicate a signal
to the control system 431, receive a commumcation or a signal from the control svstem
431, etc.

{08747 In some examples, the apparatus 400, the control system 431, and the
communications systems 433 may include a sensor that may be used to indicate if the
door 13 i an open postiion or a closed position.  In some examples, the sensor is a
proxiroity sensor. In some exaroples, the apparatus may mclude additional sensors or
communication components.

[0078] Tnsome examples the apparatus 400 may also be referred (o as an emergency
door closing device 400. In some examples the spring 406 may also be referred 1o as a
main torsion spring 406. In some examples the coupling member 408 may be referred
to as a solenoid lever 408. In some examples the hinge assembly 410 may be referred
o as a restdential hinge assembly 410, In some examples the movement generator 412
may be referred to as a battery operated solenoid 412, In some examples the tension
member 420 may be referred fo as a cable 420. In some examples the hinge pivot cam
426 may be referred to as a pivot cam 426, In some examples the power supply 430
may be referred o as a battery 430. In some examples the spring 440 roay be referred
to as a lever torsion spring 440. In some examples the pawl 441 may be referred to as
the pawl feature 441.

[0076] In use, the apparatus 400 may be positioned in a primed state and an unprimed
state. In the unprimed state, there 1s little to no energy stored in the spring 406, In the

primed state, energy is stored within the spring 406. The apparatus 400 may be
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transitioned from the unprimed state to the primed state when the door is wnitially
opened.
{8077] In use, the tension member 420 may wrap and unwrap around a portion of the
hinge ptvot camn 426 when the door is moved between open and closed positions. In
some examples, the wrapping of the tension member 420 about the hinge pivot cam
26 changes or decreases the effective length of the tension member 420.
{8078] In use, in the unprimed state, the spring 406 may be used to position the
closing cam 404 at alocation where the spring 406 has little to zero energy stored within
it. If there is not slack in the tension member 420, a small force may be applied on the
closing cam 404, such that a small amount of energy may be stored in the spring 406.
The user may feel the spring tenston from spring 406 when the user moves the door
from a closed position to an open position, as the tension member 420 forces the closing
cam 404 to move, thereby overcoming the force in the spring 406.
{8079] As the door opens, the tension member 420 wraps around the hinge pivot cam
426, and the effective length of the tension member 420 s reduced. As the effective
length of the tension member 420 is reduced, a tension created in the tension member
420 overcomes the force of the spring 406 and forces the closing cam 404 downwards
and/or in a clockwise motion. A stored energy in the spring 440 may force the pawl 441
between teeth of the gear 442 on closing cam 404 so the energy developed in the spring
406 as the door was opened is stored and not released, when the user stops moving the
door. When the door is opened to or near its maxinuun opening angle, the closing
mechanism 403 s in a primed staie. The energy is stored in the spring 406 and the door
can operated normally {opened and closed without the user feeling the spring force
associated with rotating the closing cam 404).
[0080] When the closing mechanism is in the primed state and the door 1s closed,
there may be hittle to zero tension in the tension member 420 and the tension member
420 may be slack but routed along a groove in the closing cam 404 When the apparatus
400 receives a signal, such as that transmitied by the control svstem 431, the movement
generator 412 moves the pawl 441, and allows the stored energy n the spring 406 {o be
released. This energy release of spring 406 causes the spring 406 to act upon the end

of the closing cam 404 to move the closing cam 404 in an upwards and/or counter

14



WO 2018/200726 PCT/US2018/029443

clockwise motion. The motion of the closing carn 404 applies a tension on the fension
member 420, which then pulls the door shut, or moves the door into the closed position.
In some examples, the movement generator 412 is a solenoid and moves the moveable
plunger member 413 1n direction s0 that the pawl 441 disengages with teeth on the gear
442, which allows the energy stored in the spring 406 to be released.

{0081] Insome examples, the control system 431 includes a timer which may be used
to control the position of the pawl 441 for an established period of time once the signal
is transmitted by the control system 431 and the energy in the spring 406 has been
released. This period of time may allow for a time delay for the energy stored with the
spring 406 10 be fully released so that the door is fully moved into a closed posiiion. In
some examples, the energy in the spring 406 mav be considered released when most or
all of the potential energy stored in the spring 406 1s converted to kinetic energy to
move the door in to the closed position.

{0082] Once the established period of time has elapsed, the movement generator 412
may move the pawl 441 to engage teeth of the gear 442 again and the closing
mechamsm 1s repositioned into the unprimed state. The closing mechanism 403 may be
transitioned from the unprimed state {o the primed state when the door is opened again.
[0083] Fig 3 is a perspective view of an example apparatus in accordance with the
present disclosure. In some examples, the apparatus of Fig. 3 may be similar to the
example apparatus described in Fig. 2 and use similar components with similar naming
conventions and numbering.  In some examples, like components may have like
numbering. Fig. 3 shows an apparatus 600 with a closing mechanism 603, a tension
member 620, a base plate 402, a closing cam 604, a spring 606, a coupling member
608, a cable disk 613, a hinge assembly 410, a movement generator 412, a moveable
plunger member 413, a hinge pin 416, a tension member 620, a ratchet assembly 621,
a hinge pivot cam 426, a power supply 430, a spring 640, a pawl 641, and a gear 642,
Fig. 3 also shows a control system 430 and a communications system 433.

{0884] The apparatus 600 of Fig. 3 may differ from that of Fig. 2 in that the closing
cam 604 may be curved so that the tension member 620 may be pulled to rotate the

closing cam 604 in a clockwise position as the door is opened.
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{0085]  In some examples, the apparatus 600 includes a tension member 620 that is
coupled to a cable disk 613 on one end, which may contain a roller bearing, and coupled
to a pivot cam 626 on the other end. The cable disk 613 may be held in place against
the curved closing cam 604 by an intiial spring force of spring 606 and a mating groove
formed between the closing cam 604 and the base plate 402. The closing cam 604 may
be mivotally couplad to the base plate via a pin 423 positioned at one end of the closing
cam 604. The end of the closing cam adjacent the pin 423 may include the gear 642
In the resting state, the spring 606 may have hittle to zero energy stored within i, In
some examples, there may be a small amount of energy stored in the spring 606 to help
remove slack within the tension member 620.

[0086] Simular to the apparatus of Fig. 2, the coupling member 608 may include the
pawl 641 that engages teeth on the gear 642 on the closing cam 604. In some exarnples,
the gear 642 may include a plurality of asymimetrical teeth that allow the pawl 641 to
be progressively moved between the plurality of teeth as the door is opened to thereby
progressively increase the potential energy stored in the spring 606.

{0087]  In use, the user may be able to feel the spring tension of spring 606 when they
open the door. As the door opens, the tension member 620 may wrap about a portion
of the hinge pivot cam 426 so that the effective length of the tension member 620
between the hinge pivot cam 426 and the base plate 402 is reduced. As the effective
length of the tension member 620 is reduced, the tension member 620 forces the closing
cam 604 to rotate in a clockwise direction about the pin 423 and may change the
moment anm relationship between the curved closing cam 604 and the cable disk 613,
This movement against the spring 606 may create a torque. In use, the spring 640 may
help force the pawl 641 between the teeth on the gear 642 of the closing cam 604 so
that the energy developed in the spring 606 as the door 13 opened is stored.

{00881 When the door 15 generally fully open the apparatus 600 may be positioned
in a primed state. In the primed sate, energy is stored within the spring 606 and door
mayv be operated normally {(open and closed with the user feeling little to 7ero of the
spring force of spring 6063 When the apparatus s in the primed position and the door
15 closed, the tension member 620 may be siack and the cable disk 613 may float against

the cam closer 604. Upon receipt of the signal, the movement generator 412 may move

16



WO 2018/200726 PCT/US2018/029443

the moveable plunger member 413 so that the pawl 641 disengages from the gear 642
and the energy stored within the spring 606 1s released. As the energy 1s released, the
tension member 620 wnwinds from the hinge pivot cam 426 and the door may be moved
from the open position to a closed position.

{608%]  Another example apparatus 500 1s shown in Figs. da, 4b, 7, and 8. In some
examples, the apparatus of Figs 4a-4b may be similar to the example apparatus
described in Figs. 2 and 3 and use similar components with similar naming conventions
and numbering. Figs. 4a-4b show an apparatus 500 with a closing mechanism 503, a
tension member 520, a base plate 402, a closing cam 504, a spring 506, a coupling
member 508, a hinge assembly 410, a movement generator 412, a moveable plunger
member 413, abhinge pin 516, a tension member 520, a ratchet assembly 521, apim 419,
a pin 423, a hinge pivot cam 426, a power supply 430, a spring 540, a pawl 541, and a
gear 542, Figs. 4a-4b also show a control sysiem 431 and a communications system
433.

[0098] In some examples, the apparatus 500 includes a closing mechanism 503 with
a closing cam 504, In some examples, apparatus 500 may include a ratchet assembly
521 with a pawl 541 that engages the gear teeth 542 on the closing cam 504,

[0091]  In some examples, the closing cam 504 may include the gear 542, Simalar to
the apparatus of Fig. 2, the gear 542 may have at least a partially round perumeter
forming an outside diameter and a flat face, with teeth formed on at least a portion of
the outside diameter. The closing cam 504 may include a main body portion including
a flat plate 307, wherein the plurality of teeth of the gear 542 are located on and extend
outwardly from an outer edge of the flat plate 507 In some examples, a protrusion
511 may extend away from the flat plate 507 and be centered about a pin 510. In some
examples, the closing cam 504 may be rotatably and biasingly coupled to the base plate
402 at the pin 510. The closing carn 504 may be releasably held 1o place via the pawl
541 of the coupling member 508, In some examples, the pawl 541 may be used to move
in and out from between any two of the plurality of teeth of the gear 542 via the pivoting
motion of the coupling member 508 about the pin 419, In some examples, the pawl
541 includes a cam surface 543 on one side to allow the pawl 541 to progressively move

between the plurality of teeth on the gear 542 as the existing door is moved from the
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closed positon ito the open positon. The progressive movement of the pawl 541 may
allow for the progressive increase of potential energy or stored energy the spring 506.
[0092] In some examples, a center aperture 509 extends through the flat plate 507
and the protrusion 511 Tn some examples the center aperture 309 adapted {0 receive
and pivot about the pin 510 that couples the closing cam 504 to the base plate 402, The
pin 510 may pivotally or rotatably hold the closing cam 504 and gear 542 in place with
respect o the base plate 402.  In some examples, the protrusion 511 is oblong shaped
and the tension member 520 may be coupled to the protrusion S11. This may help to
increase the wrap distance of the tension member 520 about the protrusion 511 as the
door is opened.

[0093] In some examples, similar {o the apparatuses of Figs 2 and 3, the tension
member 520 is coupled on one end to the closing cam 504 and on the other end to the
hinge pivot cam 426. In some examples. the tension member 520 is routed around
and/or through the protrusion 511 of the closing cam 504. In some examples, an end
of the tension member 520 may be coupled to a surface of the main body of the closing
cam 504 at a distance from the protrusion 511 such that when the closing cam 504 is
rotated or pivoted, the distance the tension member 520 is pulled is maximized. In
some examples, the maximized distance the tension member 520 1s pullied may also be
referred 1o as the mininuzed effective length of the tension member 520 between the
closing cam 504 and the hinge pivot cam 426,

[0094] In use, a stored energy in the spring 540 may force the pawl 541 between
teeth of the gear 542. In some examples, the pawl 541 and the stored energy of the
spring 540 may prevent the rotation of the gear 542, even when energy is stored in the
spring 506, The movement generator 412 may be used to move an end of coupling
member 308 member to thereby overcome the spring force of the spring 540 and pivot
the coupling member 508 to move the pawl 341 out from in between the any two of the
plurality of teeth of the gear 542. This may allow the spring 506 o release the stored
potential energy and thereby close the existing door.

[0095]  In use, when the door 1s moved to a partially open or open position, the closing

mechanism 503 1s transitioned o a primed state. The energy stored 1o the spring 506 1s
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prevented from or resists release by the engagement of the pawl 541 in the teeth of the
gear 542

[0096] Fig 7is atop view of the example apparatus of Fig. 4a with a door in a closed
position. Fig. 8 is atop view of the example apparatus of Fig. 4a with a door in an open
position. As shownin Fig. 7 and 8, when the existing door 101 15 pivoted from a closed
position (Fig. 7) adjacent a door frame, jamb, or other structure 199, into an open
position {Fig. 8}, the tension member 520 partially wraps around the hinge pivot cam
426, The wrapping of the tension member 520 shortens or decreases the effective
length of the tension member 520, and the tension member 520 then pulls upon and
rotates the closing cam 504,

[0097] When in the primed state, in some examples, the door 101 can operated
normally, such that user may roove the door from the open position back to the closed
position and vice versa without substantially feeling an interaction from the spring 506,
When the closing mechanism 503 13 in the primed state and the door is in the closed
position, the tension member 520 may be slack such that there is little to no tension in
the tension member 320, When a sigoal 1s received by the apparatus, the movement
generator 412 may move the coupling member 508 and pawl 541 so that the pawl 541
disengages from the gear 342, Upon the disengagement of the pawl 341 from the gear
542, the energy stored in the spring 506 1s released. This energy release may result in
the closing cam 504 rotating to pull the tension member 520. As the tension member
520 is pulled, it 1s unwrapped from about the protrusion 511 and the hinge pivot cam
426, and the door is pivotally pulled into the closed position.

{0098] In some examples, the movement generator 412 may include a battery
operated solenoid or motor with PCB and relay control. In some examples where the
movement generator 412 1s a solenotd, the solenoid may overcome the force or stored
energy within the spring 540 to disengage the pawl 541 In some exaruples, the
movement generator 412 releases with a timer. The closing mechanism 303 may be
automatically repositioned in to the primed state when the door is opened and the spring
506 has released s energy.

{0099] Fig 3 1s a perspective view of an example apparatus in accordance with the

present disclosure installed upon an existing door and door hinge. Fig. 6 is an enlarged
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view of the example apparatus of Fig. 5. Fig. 5 shows an example apparatus 200
mounted to a door. In some examples, the apparatus 200 1s sintlar to the apparatus
100, 400, 500, 600 of Figs. 1-4. In some examples, the apparatos includes an alarm
member that may emit an audible sound when an emergency event, such as fire, smoke,
or an emergency signal 1s detected, and wherein the alarm member may include a
speaker 615, The apparatus 200 may include, in some examples, a cover with slois or
apertures to allow for a user to better hear or see an audible or visual signal.

[0108] Another exarnple of an apparatus 1s shown m Figs. 11-13 and 15, In some
examples, the apparatus of 11-13 and 15 may be similar to the example apparatus
described in Figs. 2-4b and use similar components with similar naming conventions
and nombering. Figs. 11-13 show an apparatus 800 with a closing mechamsm 803, a
base plate 402, a closing bar 804, a spring 806, a coupling member 808, a hinge
assembly 410, a movement generator 412, a moveable plunger member 413, a pin 819,
a tension member 820, a ratchet assembly 821, two slide members 882, a hinge pivot
cam 426, a power supply 430, a spring 840, a pawl 841, and a gear 842, Figs. 11-13
also show a control svstem 431 and a communications system 433,

{0108] Fig 11 1s a perspective view of an example apparatus in accordance with the
present disclosure. Fig. 12 ts an alternate perspective view of the apparatus of Fig. 11,
Fig. 13 is a rear perspective view of the apparatus of Fig. 11, Fig. 15 1s a perspective
view of the apparatus of Fig 11 including first and second cover members covering
first, second, and third cut-out sections of a door member.

[8182] In some examples, the apparatus 800 may be similar to previously described
examples. In some examples, the apparatus 800 may be different than previously
described apparatuses in that the rotating closing cam 404, 504, 604 and gear 442, 542,
642 are replaced with a linearly moving closing bar 804 with teeth 842, Similar to other
apparatus examples, the pawl 841 may be releasably retained or positioned between
any two of the plurality of teeth 842, The coupling member 808 may include the pawl
€41 and may be biased by a spring 840 abowt pin 419, The spring 840 may bias the
pawl 841 towards the ieeth 842,

[0103] A movement of the door from the closed position to the open position will

linearly move the closing bar 804 and store energy in the spring 806. In some examples,
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the tension mermber 820 rmoay be coupled to the closing bar 804, such that when the
existing door 1s pivoted into the open position the tension member 820 partially wraps
around the hinge pivot cam 426 and pulls upon and linearly moves the closing bar 804.
As the door is mnitially moved from a closed position {0 the open position, the closing
mechanism 803 may be moved or transitioned in to a primed position. Simular to other
examples of the apparatus, the spring 806 is prevented from releasing the energy by the
pawl 841 engagement with the teeth 842

[8184] In some examples, the movement generator 412 may include a motor or
solenoid and a moveable plunger member 413 mechanically connected to and linearly
movable via the movement generator 412, The movement generator 412 may be
coupled to the base plate 402, The moveable plunger member 413 may couple the
moverment generator 812 with an end of the coupling member 808 opposite the pin 419
{8195]  In use, the pawl 841 may move in and out from between the any two of the
plurality of gear teeth 842 via the pivoting motion of the coupling member 808. Upon
receipt of a signal, the movement generator 412 may move the moveable plhunger
member 413 to pull down upon the end of the coupling member 808 and disengage the
pawl 841 form the gear teeth 842, This may allow the energy stored within the spring
806 1o be released and thereby close the existing door. The spring 806 pulls on closing
bar 804 with a linear force, which in turm pulls on the tension mernber 820. The tension
member 820 unwraps from around the hinge pivot cam 426 to move the door from the
open position 1o a closed position In some examples, an alarm, such as a fire, smoke,
and emergency signal ts electrically connected to the apparatus 300 and the apparatus
800 may send an electric signal to the movement generator 412 when fire, smoke, or an
emergency is detected.

[0186] In some examples, as shown in Fig 13, the base plale 402 of the apparatus
may include two linearly extending operings 880, The openings mayv be generally
horizontal. In some examples, the closing bar 804 may include two slide members 882
that protrude or extend in a honzontal direction through the hinearly extending openings
&80 of the base plate 402, In some examples, the slide mernbers 882 are used to stidably
engage the two linearly extending openings 880 of the base plate 402. In some

examples, the closing bar 804 may be moved linearly back-and-forth when in the
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primed state and unpriroed state, and the two side members 882 will slide back and
forth in their respective openings 880,

{0167] In some examples, as shown in Figs. 11, 12, and 15, the apparatus 800 (and
other examples of the apparatus disclosed herein) may be used in combination with a
door 910. In some examples, the apparatus is mounted to a front surface of the door.
in some examples, the apparatus is mounted within various cut-out sections of a door.
{0108] The door 910 may include a front surface 911, a back surface 912, and an
edge surface 913, wherein the front surface 911, the back surface 912, the said edge
surface 913 may form an interior volume. In some examples, at least one hinge 410
may include including a first plate 445 removably connected to the edge surface 913 of
the door 310, a second plate 446 removably connected to a door frame 450, and a hinge
pin 416 adapted to pivotally connect the first plate 445 and second plate 446 together.
The hinge 410 may be used to pivotally connect the door 910 to the door frame 450
{8199] In some exampies, the front surface 911 and interior volume inciude a first
cut-out section 950 located n proximuty to one of the at least one hinge 410, The first
cut-out section 930 may retain the base plate 402 of the apparatus. A second cut-out
section 952 may be located in proximity o the first cut-out section 950 and may be used
to retain the power source 430 of the apparatus. In some examples, a third cut-out
section 933 1s located and coupled in between the first cut-out section 950 and the
second cut-out section 952, The third cut-out section may retain electrical wires 955 of
the apparatus. The electnical wires 955 may electrically connect various components of
the apparatus, such as the power source 430, the communications sysiem 433, the
control system 431, alarms or notification assemblies such as a fire, smoke, poisonous
gas detector, etc. as well as supply electric power thereto from the power supply 430
[0118] In some examples, the apparatus may include a first cover member 980
removably coupled to the front surface of the door and removably covering the first and
third cut-out portions of the door. A second cover member 982 may be removably
coupled to the front surface of the door and removably cover the second cut-out portion
of the door.

{011¥]  As shown in Fig. 11, in some examples, the apparatus may include a light

emitting diode (LED) 888.  As shown in Fig. 15, the first cover member 980 may
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melude a translucent portion 985 positioned adjacent the LED 888 as to allow hght
from the LED 888 fo be seen by a user.

{6112] In use, the LED 888 may be activated when a signal is received by the
apparatus. In some examples, the LED 888 may be activated when an alarm, such as a
fire, smoke, and emergency alarm sends an electric signal to the control systern 431, In
some examples, when the LED 838 is activated, the light from the LED may show
through or be viewed through the first cover member 980.

{8113] Another example apparatus to close a door is shown i Fig. 16, Fig 161sa
front elevation view of an example apparatus 1600 in accordance with the present
disclosure. The apparatus 1600 may be simular to the apparatus 800 of Figs. 11 and 12,
A difference between the apparatus 800 and apparatus 1600 may be that the apparatus
1600 1s shown as it would be used to mount to the surface of a door. Simmlar to previous
described examples, the apparatus 1600 may include a hase plate 402, a movement
generator 412, a moveable plunger member 413, a hinge pivot cam 426, and power
supply 430, a control system 431, and a communications system 433, In some
examples, the apparatus 1100 may also include a closing mechanism 1603 with a spring
1606 coupled to a closing bar 1604 with teeth 1642, the closing bar coupled to via a
tension member (not shown) {0 the hinge pivot cam 426, The apparatus 1600 may also
mclude a coupling member 1608 with a pawl 1641 that is biasedly engaged with the
teeth 1642

{0114] In use, auser moves the door from a closed position 1o an open position. The
door movement causes the tension member {(not pictured) to wrap around the hinge
pivot cam 426, moving the closing bar 1604 and tmparting energy into the spring 1606,
The pawl 1641 prevendis the newly developed and stored energy within the spring 1606
from being prematurely released. As the door 1s rotated to an open position, the closing
mechanism 1603 1s transifioned into a primed state. Once in the primed state, the door
may be opened and shut without the user experiencing resistance that may normally be
present with the use and position of the spring 406, Upon receipt of a signal, the
controller may send a signal to the movement generator 412 o move so that the pawl

1641 1s released from the teeth 1642, and the stored energy 1n the spring 1606 is released
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{0115]  Another example apparatus to close a door in response to a signal is shown in
Fig. 17. Fig. 17 1s a front elevation view of an example apparatus 1700 in accordance
with the present disclosure. In some examples, the apparatus of Fig. 17 may be similar
to previously described examples of apparatuses and use similar components with
sirnilar nanming conventions and numbering.  Fig. 17 shows an apparatus 1700 with a
closing mechanism 1703, a closing bar 1704, a coupling member 1708, a spring 1706,
a spring 174¢, a pawl 1741, teeth 1742, a movement generator 412 and a moveable
plunger member 1713, At a minywum, the apparatus 1700 may be similar to the
apparatus 400, 500, 600, 1100 of Figs. 2-4 and | . The apparatus 1700 may be different
in that the moveable plunger member 1713 may be “L” shaped, such that in use and in
response to a signal, the movement generator 412 may honzontally extend to rotate an
end of the moveable plunger member 1713 1n a clockwise direction. The clockwise
rotation of the moveable plunger member 1713 may then push down on a first end of
the coupling member 1708 to disengage the biased pawl 1741 from the teeth 1742 and
thereby release stored energy in the spring 1706, Tn order to disengage the pawl 1741,
the force and associated moment created by the contact between the moveable plunger
member 1713 and the first end of the coupling member 1708 would need to overcome
the biasing force of any energy stored in the spring 1740, In some examples, the
apparatus 1700 may use a movement generator 412 that is a solenoid.

{8116] Anocther example apparatus to close a door in response to asignal is shown in
Fig. 18. Fig. 181s a perspective view of an example apparatus 1800 in accordance with
the present disclosure. In some examples, the apparatus of Fig. 18 may be simular to
previously described examples of apparatuses and use simvilar components with similar
naming conventions and numbering. Fig. 18 shows an apparatus 1800 with a closing
mechanism 1803, a wedge 1808, a wedge 1809, a pawl 1841, gear teeth 1842, a power
supply 430, a control system 431, a communications system 433, a movement generator
412 and a moveable plunger member 413, In some examples, the various components
of the apparatus 1860 may be similar in siyle and use to the components of the
previously described apparatuses. In the example of Fig. 18, a portion of the closing
mechamsm 1403 may be coupled to or form pasrt of the hinge assembly for the door. In

addition, the movement generator 412 may be coupled to the moveable phunger member
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413. The moveable plunger member 413 mav be positioned adjacent a wedge 1809
coupled to the base plate 402 so that the moveable plunger member 413 aligns with
properly with an additional wedge 1808 and pawl 1841,  The moveable plunger
member 413 may be coupled to the wedge 1808, The wedge 1808 may not be directly
coupled to the paw] 1841, but may be positioned on an inside of the pawl 1841 between
the pawl 1841 and the lunge. The wedge 1808 may form a circular or partially circular
wedge between the hinge and the pawl 1841, In an example, the apparatus 1800 may
also include gear teeth 1842 that form an outer circumferential perimeter of part of the
hinge.

{6117] In response to a signal, the wedge 1808 may be used io disengage the pawl
1841 from the gear teeth 1842, In response to the signal, the wedge 1808 may be
moved or rotated so that the pawl 1841 1s pushed radially outward and away from the
gear teeth 1842, The disengagement of the pawl 1841 form the gear teeth 1842 may
allow the release of stored energy of various components of the closing mechanism
1803 posttioned within the hinge.

{0118]  Another example apparatus to close a door in response to a signal is shown in
Figs. 19 and 20. In some examples, the apparatus of Figs. 19-20 may be similar to
previously described examples of apparatuses and use similar components with similar
naming conventions and numbering.  Fig. 19 1s a perspective view of an example
apparatus 1900 in accordance with the present disclosure. Fig 20 is a perspective view
of a gear reduction assembly that may form part of the apparatus 1900. The apparatus
1900 may include a base plate 402, a closing mechanism 1903 including a movement
generator 412, a speed reduction assembly 1913, a spring 1906, a coupling member
1908, a tension member 1920, a cable guide and tensioning device 1975, a spring 1976,
a power supply 430, a sensor 1950, hinge assemably 400 with a lunge pin 416 and a
hinge pivot cam 426, The apparatus 1900 may also include a control system 431 and a
communications system 433, The apparatus 1900 may be mounted or positioned
adiacent a door 1901.

[8119] In some examples, the movement generator 412 is coupled with the speed
reduction assembly 1913 to transfer rotation of an output of the movement generator

412 through the speed reduction assembly 1913, The movement generator 412 and
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speed reduction assembly 1913 mayv be coupled to the base plate 402 via the coupling
member 1908, In some exarnples, the coupling member 1908 shidably couples the
movement generator 412 and speed reduction assembly 1913 to the base plate 402. The
coupling member 1908 may be a slidable sled, with prongs extending from a body of
the coupling meraber 1908 and into corresponding slots formed on the base plate 402,
stmilar to that shown in Fig. 13

{0120] Insome examples, the coupling member 1908 is also coupled to a spring 1906
so that the coupling member 1908 is biased.

{0121] In some examples, the speed reduction assembly 1913 may be coupled to an
output shaft of the movement generator. The speed reduction assembly 1913 may
include a first gear member 1955 that mav mate or align with an end of output shaft
1957, In some examples, the first gear member 1935 may have a larger diarneter and
rumber of teeth than those on the owiput shaft 1957, so that a speed of the output shaft
1s faster than a speed of the first gear member 1955, In some examples, the first gear
member 1955 may have a smaller diarseter and nurnber of teeth than those on the output
shaft 1857, so that a speed of the output shaft 1957 s slower than a speed of the first
gear member 1955, In some examples, additional gear members are inchuded to further
modify or manipulate a rotational speed or torque of an ouiput of the movement
generator 412, In sorve exaroples, the movement generator 412 of the apparatus 1900
may be a motor with a rotating output shaft.

{8122] As shown in Fig. 20, the output shaft 1957 may form a spool assembly o
couple the tension member 1920 with the hinge pivot cam 426, As shown n Fig. 19,
the apparatus 1900 may also include a cable guide and tensioning device 1975 and a
spring 1976, both coupled to the base plate 402. The tension member 1920 mayv be
routed through the table guide and tenstoning device 1975, in between the output shaft
1957 and the hinge pivot cam 426, In an unprimed state, the tension member 1920
may have slack in the line. In the primed state, the tension member 1920 may be
somewhat taught so that a movement of the movement generator 412 may result in a
movement of the door.

{8123]  In some examples, the sensor 1950 may be a proximity type sensor that may

be used to determine a positon of the door, such as if the door is fully closed.
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{0124] In response {o a signal received by the control system 431, the proximity
sensor may be engaged to deternune the position of the door 1901, For example, if the
door is in a closed position, the closing mechanism 1903 may be engaged so any slack
in the tension member 1920 may be removed, and the wrapping of the tension member
1920 about the output shaft 1957 may pull the door into a closed position. In use, upon
receipt of a signal, the movement generator 412 may engage the speed reduction
assembly 1913 to wind or wrap the tension member 1920 around or about the outpud
shaft 1957, The wrapping of the tension member 1920 may control moving the door
1901 from an open position to a closed position. in use, the cable guide and tensioning
device 1975 and spring 1976 mayv be used to help control the location of the tension
member 1920 and also manage slack n the tension member 1920 if needed when the
movement generator ray be reversed but the door 1901 1s still closed.

{8125]  If the movement generator 412 1s actively engaged and a user wants to open
the door, the user is able to do so, as coupling member 1908 may slide with respect to
the base plate 402 via the spring 1906, The spring 1906 may provide a safety
mechamsm to help protect various components from damage, such as the movement
generator 412, the speed reduction assembly 1957, the coupling member 1908, the
tension member 1920, the cable guide and tensioning device 19753, spring 1976, hinge
pivot cam 426, and other components. In the example of Fig. 19, but without the spring
1906, moving the door from a closed or semi-closed position may damage various
components of the closing mechanism. The spring 1906 may be used to further store
energy such that if the user opens the door when the movement generator 412 is
engaged, energy may be stored in the spring 1906 so that the door continues to close
when the user releases the door.  In some examples, if the door 15 difficult to move,
energy may be stored in the spring 1906 until there is enough force to start moving the
door. In some examples, the spring 1906 may also be used to smooth out the overall
operation of the apparatus 1900

{8126] Another example apparatus to close a door in response 1o a signal is shown in
Figs. 21 and 22. In some examples, the apparatus 2100 of Figs. 21-22 mayv be sinular
to previously described examples of apparatuses and use similar corponents with

stmilar naming conventions and numbering. The apparatus 2100 may be similar to the
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apparatus 800 of Figs. 11-13. In some examples, the apparatus 2100 may differ from
the apparatus 800 as a lunge pivot cam 426 may not be utilized. Fig. 21 is a perspective
view of an example apparatus 2100 in accordance with the present disclosure. Fig. 22
is an alternate perspective view of the example apparatus 2100 of Fig. 21 with various
components mimmized. Figs. 21-22 show a closing mechanisia 2103, a base plate 402,
a closing bar 2104, aspring 2106 (hidden in Fig. 22}, a coupling member 2108, a hinge
assembly 410, a movement generator 412, a moveable plunger member 413, a pin 419,
a tension member 2120, a ratchel assembly 2121, two shide members {not shown}, a
power supply 430, a spring 2140, a paw! 2141, and a gear 2142. Fig 21 also shows a
control system 431 and a communtcations system 433,

[0127] Asshown in Fig 22, the tension member 2120 may extend through both the
first plate 445 and the second plate 446 of the hinge 410. Tn some exarnples, the second
plate 446 may be coupled or attached to a door frame, a door jamb, or another stationary
object. One end of the tension member 2120 extends through the second plate 446 and
may directly couple {0 a door frame, jamb, or other stationary object. The other end of
the tension member 2120 extends through the first plate 445 and couples with the
closing member 2108, simular to previously described examples. Similar to other
apparatus examples, the pawl 2141 may be releasably retained or positioned between
any two of the plurality of teeth 2142, The coupling member 2108 may include the
pawl 2141 and may be biased by a spring 2140 about pin 419.  The spring 2140 may
bias the pawl 2141 towards the teeth 2142, As the door is opened, the closing
mechamsm 2130 may be positioned 11 a primed position where energy is stored in the
spring 2106.

{0128] In use, upon receipt of a signal, the movement generator 412 may move the
moveable plunger member 413 o pull down upon the end of the coupling member
2108, and disengage the pawl 2141 from the gear teeth 2142, This may allow the energy
stored within the spring 806 to be released and thereby close the existing door. The
spring 2106 pulls on closing bar 2108 with a linear force, which in turn pulls on the
tension member 2120, The tension that is created in the tension member 2120 from the
energy release of the spring 2106 helps move the door from an open position to a closed

position In some examples, an alarm and/or detector, such as a fire, smoke, and
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emergency signal 1s electrically connected to the base plate 402 and the apparatus 2100
may send an electric signal to the movement generator 412 when fire, smoke, or an
emergency is detected.

{0129] Examples and details of the hinge related components of the various example
apparatuses will now be described.

{8130] Figs. 9 and 10 are perspectives view of a hinge pivot cam 526, In some
examples, the hinge pivot cam 526 of Figs. 9 and 10 may be used, at a minimum, in
combination with the apparatuses previously described. The hinge pivol cam 526 may
include a cam body 731 and a cam lobe 715, In some examples, the cam body 731 and
cam lobe 715 have a same general height that extends between an upper face 711
opposite a lower face 713, In some examples, the cam bodv 731 may be generally
circular in shape, while the cam lobe 715 may have an oblong shape. The cam lobe
715 may extend away from the cam body 731, such that the combination of the cam
body 731 and cam lobe 715 may form an egg-like shape.

[0131] A hinge aperture 701 may extend through the cam body 731 between the
upper face 711 and lower face 713, In some examples, the hinge aperture 701 may be
relatively sized and shaped to receive a portion of a hinge pin (for example, a hinge
pin 416 of Fig. 5). In some examples, a tension member aperture 703 {also shown as
an example in Fig. 6) may extend through the cam body 731 along an axis that is
generally normal to an axis of the hinge aperture 701, In some examples, a tension
member countersink 717 may be formed on one side of the tension member aperfure.
The tension member countersink 717 may extend mto the cam body 731, The tension
member countersink 717 may be sized so that a knotted or wide end of a tension
member may seat within the countersink 717, helping to couple or secure the hinge
pivol cam 526 to the tension member.

{01321 Insome examples, a tang 704 may extend away from the cam body 731. The
tang 704 may have a height that 1s larger than a height of the cam body 731 and cam
fobe 715 and a width similar to that of a hinge plate of the door hinge. In some
examples, the tang is formed having a flat surface so that it may be placed against a flat

surtace of the hinge plate of the hinge.
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{01331 In use, the lower face 713 of the hinge pivot cam 526 may be positioned
adjacent a door lunge. The tang 704 may be positioned adjacent to and contact a lunge
plate coupled to a vertical edge of a door. The tang 704 helps to prevent or resist
rotation of the hinge pivot cam 526 independent of the door hinge. In use, the tension
member extends through the tension member aperture 703 to help secure the tension
member to the hinge pivot cam 526

{0134] Another example of a hinge related components is shown in Fig. 14, Fig 14
is a top perspective view of an example apparatus in accordance with the present
disclosure in combination with a door member, a door frame, and a hinge member. Fig.
14 shows a door 910 with a front surface 911, a back or rear surface 912, a hinge 444
with a first plate 445 and a second plate 446, a door frame 450 and a tension member
830. As shown, the tension member 830 extends through the first plate 445 and the
second plate 446, In this example, the tension member 830 may be directly coupled to
the door 910 and the door frame 450. An example of a hinge pivot cam, which may be
mounted on pin 416, 13 vot used in the example Fig. 14, as the tension member 830 is
extends directly between the first plate 445 and the second plate 446, In some
examples, the apparatus of Fig. 22 uses a similar hinge related component so that the
tension member 2120 extends through both the first plate 445 and the second plate 446.
{01351 The various examples of apparatuses disclosed herein may include different
features described with reference to different figures. Although varicus examples of
the disclosure have been described above with a certain degree of particularity, or with
reference to ong or more mdividual examples, those skilled in the art could make
numerous alterations to the disclosed examples without departing from the spirit or
scope of the claimed disclosure. It is contemplated that the described features and
components may be combined in multiple ways with the inclusion and exclusion of
different features and components to form a variety of different examples of the
apparatus. The disclosure is not intended {o be limited to the specific examples
icluded.

{8136] With regard to the various examples described herein, varations of the
apparatus may mclude replacing a solenoid with an electric motor and a gear rack to

provide a more consistent force and a iower batlery consumption. In some examples,



WO 2018/200726 PCT/US2018/029443

the moveable plunger member may be moved by the motor and rack instead of an
electromagnet. In some examples, a geared member (straight or rotary) may be used to
streich one of the spring when the door is opened, such that the pawl may control the
motion of the gear to ensure the potential energy of the spring is held until a signal is
recetved by the device. In some examples, upon receipt of a signal, the coupling
member of closing cam may release the gear and the spring force would act through the
gear, {ension member, and hinge pivot cam to close the door.

{8137] In some examples, the various examples of the described apparatuses may
also include haptic, visual, and audible components to notify people that a signal has
been received by the apparatus.  These components may include a light or LED, such
as LED 888 shown in Fig. 11, a speaker, such as speaker 615 shown in Fig. 11, and/or
a vibration mechanism to create a noise that may be heard by a user or a movement that
might be felt by a user.

{8138] Various components and exampies of svstems that may use an apparatus
configured o close a door in response to a signal will now be described. I some
examples, the systems may be referred to as smarthome ecosystems.  Smarthome
ecosystems may inciude an overall grouping of devices and interactions that may be
enabled by smarthome or internet of things (107) connected home equipment. In some
examples, the apparatuses as described above may be utilized with the systermms. In
some examples, the apparatus may be used in a smarthome environment.  In some
examples, the apparatus may be used in a dumb environment (conventional, non-
commected, audio only environment) such as with a simple smoke detector that issues
an audible alarm.

[0139] Figs. 23-30 are schematics of example systems with an apparatus in
accordance with the present disclosure.

{01408]  The apparatus can be implemented using any of the door closing apparatuses
described herein, such as apparatus 102 of Fig. 1, apparatus 400 of Fig. 2. apparatus
600 of Fig. 3, apparatus 500 of Fig. 4a, apparatus 200 of Fig. 5, apparatus 800 of Fig.
11, apparatus 1600 of Fig. 16, apparatus 1700 of Fig. 17, apparatus 1300 of Fig. 18,
apparatus 1900 of Fig. 19, and apparatus 2100 of Fig. 21, Fig. 23 1s a schematic of an

example system 2300, The system 2300 may include an apparatus 2302, a detector
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2304, a smarthome bub 2306, a mobile device 2308, and an alarm 2312, In some
examples, the components of the systern 2300 may be connected to one or more of each
other.

[0141] Tn somwe examples, the apparatus 2302 way be an apparatus for recetving a
remote signal and coupled to a control system and convmunication system.  In some
examples, the control system and communication system form part of the apparatus. In
some examples, the apparatus is mounted to, coupled to, or mounted within a door and
uses the door hinge {0 help move the door from an open position to a closed position.
{0142] In some examples, the detector 2304 may be a detection device, for example
a smoke, fire, gas, motion sensor, or the hike.

[0143] In some examples, the smarthome hub 2306 may include multiple radios. In
some examples, the smarthome hub 2306 may provide an external coromunications o
the intemet or cellular network 2328

{0i44] In some examples, the mobile device 2308 may be a tablet, mobile phone,
laptop, computer, or other device where a wireless connection may be made to the
apparatus 2302, To some examples, the mobile device may be a home alarm mterface.
In some examples, the mobile device 2308 may be a device that is wired with a physical
connection o the apparatus 2302, In some examples, a connection may be made
between the apparatus 2302 and the mobile device 2308 using a web browser, an app,
a blue tooth, or a potentially wired connection using the internet or cellular network
2328.

[8145] In some examples, the alarm 2312 may be used to notify a user that the
detector 2304 has detected an issue.  In some examples, the detector 2304 detects an
issue, such as smoke, fire, temperature change, gas presence, etc., and activates an
alarm 2315, In some examples, the alarm 2312 may be audible, visual, haptic, or
various combinations thereof.

{8146] In some examples, the detector 2304 may detect an issue. The detector 2304
may then send a detection signal to the alarm 2312 to issue an alarm. In some examples,
the alarm may be an audible alarm sumilar to the audible alarm issued by a smoke or
fire alarm. In some examples, the detector 2304 may send a wireless detection signal

to the alarm 2312 to 1ssue an alarm signal. In some examples, the detector 2304 and

]
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the alarm 2312 may be combined into a device that may send a signal to the apparatus
2302,
{0147]  The apparatus 2302 may recetve the signal from the alarm 2312, In some
examples, the apparatus 2302 may wirelessly receive the signal from the alarm 2312,
in some exarnples, the signal from the alarm 2312 may be transnutted from the alarm
2312 to the apparatus 2302 via a direct ling or electrical connection. In response to
recetving the signal, the apparatus 2302 may shut the door that the apparatus is coupled
o or installed within., The apparatus 2302 may also then send a signal to the smasthome
hub 2306 that the door has been shut, the detector 2304 has detected an issue, and/or
that the alarm 2312 has tssued an alarm.
[0148] In some examples, the smarthome hub 2306 may receive the signal from the
apparatus 2302, The smarthome hub 2306 may then send a signal to the mobile device
2308. In some examples, the smarthome hub 2306 may send and receive signals from
the apparatus 2302 and mobile device 2308, In some examples, the signal from the
smarthome hub 2306 may be {ransmitted through a wireless infernet connection,
Bluetooth, cellular connection, or other tvpe of connection to the mobile device 2308,
In some examples, the user may then engage the mobile device 2308 to select an action,
such as reset the alarm, reset the detecior, send a communication to a third party, such
as an emergency services provider, elc,
{8149] Fig 24 is a schematic of another example system. The system 2400 may be
stmilar to the system 2300 and include an apparatus 2302, a detector 2304, a smarthome
hub 2306, a mobile device 2308, a wireless communication manager 2310, and an alarm
312, Insome examples, the components of the system 2400 may be connected to one
or more of each other. In some examples, the system 2400 may be similar to the system
2300, except that the system 2400 may include the wireless communication manager
2310,
{8150] In some examples, the system 2400 may also be different in that the apparatus
2302 may send and receive signals from the smarthome hub 2306. The smarthome hub
2306 may send and receive signals from the wireless commumication manager 2310

The wireless communication raanager 2310 may send and receive signals to the internet
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or cellular network 2328. The mobile device 2308 may send and receive signals to the
mtemet or cellular network 2328,
{0i58] In some examples, the wireless comnunications manager 2310 may be a
restdential or commercial wireless internet router. I some examples, the wireless
conununications manager 2310 may provide external communication to the internet or
cellular network 2328, In some examples, the wireless conununications manager 2310
mayv provide exiernal communication 1o the iniernet for the svstem if the external
communication 1s not provided by an alternate component, such as a smarthome hub
306,
[0152] In some exampies, the smarthome hub 2306 mav send a signal regarding the
status of the apparatus 2302, the detector 2304, or the alarm 2312, to the wireless
conununications manager 2310 In some examples, the wireless communications
manager 2310 may then send a signal to the mobile device 2308 via internet or cellular
network 2328.
[B183] Fig 2515 a schematic of another exarmaple systems.  The system 2500 may be
stmilar to the system 2400 and include an apparatus 2302, a detector 2304, a smarthome
hub 2306, a mobile device 2308, and a wireless communication manager 2310. The
system 2500 may differ from the systern 2400 in that the system 2500 does not have an
alarm 2312 separate from the detector 2304, In some examples, the detector 2304 may
send and receive a signal {0 the smarthome hub 2306, which may receive the signal and
then send a signal to the apparatus 2302, The smarthome hub 2306 may also then send
and recetve a signal to the wireless communications manager 2310, which may send
and receive a signal to the mobtie device 2308 via the internet or cellular network 2328,
{01584] Fig 26 is a schematic of another example system. The system 2600 may be
stmnilar o the system 2500 and mclude  an apparatus 2302, a detector 2304, a
smarthome hub 2306, and a roobile device 2308, The system 2600 may differ from the
svstem 2500 in that the wireless communication manager 2310 may not be utilized. In
the system 2600, the smarthome hub 2306 may send and receive a signal to the mobile
device 2308 via the internet or cellular network 2328,
[0158] Fig 27 1s a schematic of another example system. The system 2700 of Fig.
7

27 may be simtlar to the system 2500 of Fig. 25. In some examples, the system 2700
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may include an apparatus 2302, a smarthome hub 2306, a mobile device 2308, and a
wireless comnumication manager 2310, The systern 2700 may differ from the system
2500 1n that a detector 2304 may not be utilized. In the system 2700, the smarthome
hub 2306 may send and receive a signal to and from the apparatus 2302,
{01561 Fig 28 15 a schematic of another example system. The system 2800 of Fig.
2% may be similar to previously disclosed examples. The system 2800 may include an
apparatus 2302 and a mobile device 2308, In some examples, the apparatus 2302 and
mobile device 2308 may be wirelessly coupled so that signals may be sent and received
between the two.
{0157] Fig 29 is a schematic of another example system. The system 2900 may be
stnilar to the system 2400 of Fig. 24, The sysiem may include an apparatus 2302, a
detector 2304, a smarthome hub 2306, a mobile device 2308, a wireless conununication
manager 2310, an alarm 2312, and a smart assistant 2314 which may be used to receive
and send a signal based upon verbal command 2316,
{B158] In some examples, the smart assistant 2314 may be a device that responds (o
verbal commands from a user. In some examples, the smart assistant 2314 may provide
external communication io the internet or cellular network. In some examples, a verbal
command 2316 may be 1ssued or provided from a user. In some examples, a verbal
conwmand may be issued or provided from an electroruc device.
{8159] In some examples, the wireless conumunication manager 2310 may be able to
send and recetve signals from the smart assistant 2314, In some examples, the smart
assistant may be able to send and receive signals to the 1ssuer of a verbal command
316. In some examples, the issuer of the verbal command 2316 is a human user. In
some examples, the issuer of the verbal command may be an electronic device.
[0160] Fig 301s aschematic of another example system. The system 3000 may be
sitnilar to the svstem 2300 of Fig. 23. The system may include an apparatus 2302, a
detector 2304, a smarthome hub 2306, amobile device 2308, an external indicator 2318,
an alarm 2312, a smart city 2320, and skilled personnel 2322.
{8161] In some examples, the external indicator 2318 may be a visual component,
such as a light bemg turned on or off. In some examples, the external indicator 2318

may change or alter a structure, such as flipping or moving a sign to provide an
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mdication of a status of the system. In some examples, a smart city 2320 may be created
based upon hinking multiple individual smart homes or smarthome hubs 2306, In some
examples, the skilled personnel 2322 may include but is not limited to emergency
responders, firefighters, first responders, police, EMTs, medics, childcare providers,
social service providers, elder care providers, offsite fanuly members, etc.

{0162] In some examples, the apparatus 2302 may be used to evaluate if a room 15
occupied and is the apparatus has been activated. This may be useful to skilied
personnel 2322 so that they may focus rescue efforts {0 a maximum benefil and safety.
{0163] Insome examples, the smarthome hub 2306 may send a signal to the external
indicator 2318, In an example, the use of the external indicator 2318 may allow skilled
personnel 2322 to understand the status of a room that the apparatus 2302 is installed
within. In some examples, if the door the apparatus has been coupled to has been
closed, the skilled personnel 2322 may use this information to select the best tactics and
area to investigaie first, perform search and rescue operations, vent-enter-search
operations, eic..

{0164] In some examples, the smarthome hub 2306 may be linked to other
smarthome hubs to help create a smart city 2320, In some examples, the smart city may
be used to send and receive signals from a network of the smarthome habs 2306 and to
skilled personnel 2322, In some exaroples, skilled personnel 2322 mav activate
different apparatus 2302 in different or adjacent homes or areas. In some examples,
suddenly closing doors may surprise and defer unwanted entrants or intruders as part of
3 home alarm system, and may be engaged when a known intruder is in the area. In
some examples, the skilled personnel 2322 may send and receive signals from the
apparatus 2302 if there is an uncontrolled fire or risk of fires expanding to additional
homes.

{01651  The apparatuses and systems described herein may be combined in various
forms and manners to use the apparatus that may close a door in response (o receiving
a signal.

[8166] All divectional references (e.g., proximal, distal, upper, lower, upward,
downward, left, right, lateral, longitudinal, front, back, top, bottom, above, below,

vertical, honzontal, radial, axial, clockwise, and counterclockwise) are only used for
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identification purposes to aid the reader's understanding of the present devices, sysiems,
and structures described herein, and do not create limitations, particularly as to the
position, orientation, or use of the disclosure. Connection references {e.g., attached,
coupled, comnected, and jomed) are (o be construed broadly and may include
mtermediate members between a collection of elements and relative movement
between elements unless otherwise indicated. As such, connection references do not
necessarily infer that two elements are directly connected and in fixed relation to each
other. The exemplary drawings are for purposes of iHlustration onlv and the dimensions,
positions; order and relative sizes reflected in the drawings attached hereto mav vary.

{8i67] The above specification, examples and data provide a complete description
of the structure and use of exemplary embodiments as defined in the claims. Although
various embodiments of the claimed disclosure have been described above with a
certain degree of particulanty, or with reference fo one or more individual
embodiments, those skilled in the art could make numerous alterations o the disclosed
embodiments without departing {rom the spirit or scope of the claimed disclosure.
Other embodiments are therefore conternplated. 1t is intended that all matter contained
in the above description and shown in the accompanying drawings shall be interpreted
as tustrative only of particular embodiments and not luruting. Changes 1o deta] or
structure may be made without departing from the basic elements of the disclosure as

defined in the following claims.
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What is claimed is:
I, An apparatus coruprising:
a base plate configured to be coupled to a door, the door configured to be
positioned in an open position and a closed position;
a closing mechanism coupled to the hase plate and configured to be coupled 1o
a hinge of the door and having an unprimed state and a primed state. the closing
mechanism configured to be transitioned between the unprimed state and the primed
state by a user; wherein
in the unprimed state the closing mechanism is decoupled from
operation of the door; and
in the primed state
the closing mechanism 1s configured o move the door into the
closed position responsive to receipt of a signal, and the closing mechanism is
configured io allow movement of the door between the open position and the closed
position in absence of the signal.
2. The apparatus of claim 1, wherein the transition between the unprimed state and
primed state provides a feedback to the user.
3. The apparatus of claimn 1, wherein the closing mechanism comprises a motor or
solenoid.
4. The apparatus of claim 1, wherein the closing mechanism comprises a hinge pivot
cam configured to be coupled to the hinge of the door using a hinge pin and coupled
{0 the base plate using a tension member.
5. The apparatus of claim 4, wherein the closing mechanism is configured to move
the door into the closed positon at least in part by exerting a siored energy within the
closing mechamsm onto the tension mernber,
6. The apparatus of claim 1, whereimn the apparatus is configured {o be positioned
adiacent a door.
7. The apparatus of claim 1, wherein the apparatus is configured to be positioned at
least partially within the door.
8. The apparatus of claim 1, wherein the closing mechanism comprises a biasing

member pivotally coupled with a pawl member and a gear member.

(5]
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9. The apparatus of claim 1, wherein the closing mechanism comprises a biasing
member slidably coupled with a pawl member and a gear member,
10. The apparatus of claim 1, wherein the closing mechanism is positioned within the
hinge of the door.
11, The apparatus of claim 1, wherein the closing mechanism is configured to receive
the signal from at least one of the following: a smoke detector, a temperature detector,
a carbon monoxide detecior, a home alarm system, a mobile device, or a smarthome
hub.
12. The apparatus of claim 1, wherein the closing mechanism comprises a receiver
configured to receive the signal and a processor configured to trigger the closing
mechanism to move the door into the closed position,
13. An apparatus comprising

a base plate configured to be coupled to a door, the door configurad to be
positioned in an open position and a closed position;

a closing mechanism coupled fo the base plate and configured to be coupled (o
a frame of the door and having an unprimed state and a primed state, wherein

in the unprimed state the closing mechanism is decoupled from
operation of the door; and
in the primed state the closing mechamsm 1s configured to move the

door into the closed position responsive 1o receipt of a signal, and the closing
mechanism is configured to allow movement of the door between the open position
and the closed postiion in absence of the signal.
14, The apparatus of claim 13, wherein the closing mechanism comprises a motor or
solenoid.
15, The apparatus of claim 13, wherein the closing mechanism comprises a gear
motor coupled with a tension member.
16. The apparatus of claim 15, wherein the tension member is coupled to the frame of
the door.
17. The apparatus of claim 13, wherein the gear motor 13 biasedly coupled to the base

plate.
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18. The apparatus of claim 13, wherein the closing mechanism is configured to
receive the signal from at least one of the following: a smoke detector, a temperature
detector, a carbon monoxide detector, a home alarm system, a mobile device, ora
smarthome hub.

19, The apparatus of claim 13, wherein the closing mechanism comprises a receiver
configured to receive the signal and a processor configured to trigger the closing
mechanism to move the door into the closed position.

20, An apparatus comprising:

an upper face opposite a lower face, the lower face configured fo be positioned
adjacent a door hinge;

a cam body positioned between the upper face and the lower face and
mcluding a hinge aperture extending between the upper face and lower face and
configured to receive a portion of a hinge pin;

a cam lobe extending away from the cam body;

a tang extending away from the cam body and configured to be positioned
adiacent a door to resist rotation of the apparatus independent of the door hinge,
wherein the tang has a height that is larger than a height of the cam body and cam
lobe and a width sumilar to that of a hunge plate of the door hinge;

a tension member aperture extending through the cam body and configured to
allow a tension member to extend through the apparatus, wherein the tension member
aperture 15 normal to the hinge aperture; and

a tension member countersink that extends into the cam body and is

configured to seat an end of a tension member.
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