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SLIDING DEADBOLT

Cross-Reference to Related Applications

[0001] The present application claims priority from U.S. Provisional Patent
Application No. 63/050,575, filed on July 10, 2020, the disclosure of which is hereby
incorporated by reference in its entirety.

Background
[0002] A deadbolt is type of locking mechanism that typically requires the rotation of
a turn-piece to extend and retract a bolt in order to lock and unlock a door. When the door
is closed, rotating the turn-piece in one direction, such as in a clockwise direction, causes
the bolt to extend outwardly from the door and into a cavity of a doorframe, thereby
locking the door with respect to the doorframe. Rotating the turn-piece in an opposite
direction, such as in a counterclockwise direction, causes the bolt to retract back inside the
door to unlock the door.
[0003] Generally, when the turn-piece is rotated to lock and unlock the door, the turn-
piece is required to over-rotate such that the turn-piece does not stop at a precise vertical
position or a precise horizontal position. This is because turn-pieces are typically designed
to rotate about 110 degrees to throw the bolt approximately one inch. This not only
degrades the aesthetic appearance of the deadbolt, but also makes the deadbolt difficult to
operate especially for individuals who have arthritis of the wrist. Therefore, improvements
are desired.

Summary

[0004] The present disclosure is directed to a deadbolt that provides a manual actuator
that can be operated to slide in a linear movement to lock and unlock a door. In some
embodiments, the linear movement is horizontal. In other embodiments, the linear
movement is vertical.
[0005] In one aspect, a deadbolt comprises a bolt assembly structured to mount inside
a cavity between interior and exterior sides of a door, the bolt assembly including a bolt
housed inside a deadbolt latch; an exterior assembly structured to mount onto the exterior
side of the door, the exterior assembly being operably connected to the deadbolt latch to
move the bolt between a retracted position and an extended position; and an interior
assembly structured to mount onto the interior side of the door, the interior assembly being
operably connected to the deadbolt latch and including a manual actuator being operable
to slide in opposite first and second linear directions causing the deadbolt latch to move

the bolt between the retracted and extended positions.

1



WO 2022/011291 PCT/US2021/041144

[0006] In some embodiments, the linear direction includes first and second horizontal
directions along an axis parallel to a width of the door. In other embodiments, the linear
direction includes first and second vertical directions along an axis parallel to a height of
the door.

[0007] The exterior assembly can further include a plug housed inside the exterior
assembly, the plug defining a key hole, and a tailpiece that extends from the plug and
rotates when a key inserted into the key hole is rotated, wherein rotation of the tailpiece
causes the deadbolt latch to move the bolt between the retracted and extended positions.
[0008] In one embodiment, the interior assembly includes: a driver operably connected
to the manual actuator to slide in the first and second linear directions, the driver having
first and second pivot points; a cam engaged between first and second pivot points of the
driver, and structured to rotate in clockwise and counterclockwise directions from the
driver sliding in the first and second linear directions; and a latch shaft engaged with the
cam, wherein rotation of the cam causes the latch shaft to rotate, and rotation of the latch
shaft causes a cam in the deadbolt latch to move the bolt in a linear direction between the
retracted and extended positions. The interior assembly includes a rail, and the driver is
mounted to slide along the rail inside the interior assembly. The interior assembly further
includes a cover plate having a slot allowing the manual actuator to slide in the linear
direction. The manual actuator can be a handlebar or a knob.

[0009] In one embodiment, the interior assembly includes: a linear gear attached to the
manual actuator; a circular gear engaged with the linear gear such that the linear gear
causes the circular gear to rotate in clockwise and counterclockwise directions when the
manual actuator is operated to slide in the first and second linear directions; and a latch
shaft engaged with the circular gear, wherein rotation of the circular gear causes the latch
shaft to rotate, and rotation of the latch shaft causes a cam in the deadbolt latch to move
the bolt in a linear direction between the retracted and extended positions. A housing is
nested inside the manual actuator. The housing includes rails on opposite sides, and the
manual actuator is mounted to slide on the rails of the housing in the first and second
linear directions. The housing has a display that is viewable when the bolt is in the
retracted position, and that is hidden when the bolt is in the extended position. The display
indicates that the bolt is in the retracted position. The manual actuator covers the interior
assembly.

[0010] In another embodiment, the interior assembly includes: first and second manual

actuators each being operable to slide in opposite first and second linear directions along
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parallel axes; a first driver connected to the first manual actuator, the first driver being
slidable in the first and second linear directions in a first slot defined by a cover plate, and
the first driver including first and second pivot points; a second driver connected to the
second manual actuator, the second driver being slidable in the first and second linear
directions in a second slot defined by the cover plate, the first and second slots being
spaced apart and parallel with one another, and the second driver including first and
second pivot points; a cam engaged between the first and second pivot points of the first
driver and between the first and second pivot points of the second driver, wherein the
sliding of the first and second manual actuators in the first and second linear directions
causes the cam to rotate in clockwise and counterclockwise directions; and a latch shaft
engaged with the cam, wherein rotation of the cam causes the latch shaft to rotate, and
rotation of the latch shaft causes the deadbolt latch to move the bolt in a linear direction
between the retracted and extended positions. Sliding the first manual actuator in the first
linear direction causes the second manual actuator to slide in the second linear direction,
and sliding the second manual actuator in the first linear direction causes the first manual
actuator to slide in the second linear direction. Sliding the first manual actuator in the first
linear direction causes the bolt to move from the retracted positon to the extended position,
and sliding the second manual actuator in the first linear direction causes the bolt to move
from the extended positon to the retracted position. The cover plate is structured to mount
onto an attachment plate, and the attachment plate is structured to attach to the interior
side of the door by elongated fasteners that are threaded through the attachment plate, the
bolt assembly and into the exterior assembly to fixedly secure the deadbolt to the door.
The first and second manual actuators are offset with respect to one another along the
parallel axes.

[0011] A variety of additional aspects will be set forth in the description that follows.
The aspects can relate to individual features and to combinations of features. It is to be
understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the broad
inventive concepts upon which the embodiments disclosed herein are based.

Brief Description of the Drawings

[0012] The following drawings are illustrative of particular embodiments of the
present disclosure and therefore do not limit the scope of the present disclosure. The
drawings are not to scale and are intended for use in conjunction with the explanations in

the following detailed description. Embodiments of the present disclosure will hereinafter
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be described in conjunction with the appended drawings, wherein like numerals denote
like elements.

[0013] FIG. 1 is a perspective view of a deadbolt installed on an interior side of a door
according to one embodiment of the present disclosure, with the deadbolt shown in a
retracted position.

[0014] FIG. 2 is another perspective view of the deadbolt of FIG. 1 installed on the
interior side of the door, with the deadbolt shown in an extended position.

[0015] FIG. 3 is a perspective view of the deadbolt of FIG. 1 installed on an exterior
side of the door, with the deadbolt shown in the retracted position.

[0016] FIG. 4 is a view of the deadbolt of FIG. 1 installed on a side of the door
orthogonal to the interior and exterior sides of the door, with the deadbolt shown in the
retracted position.

[0017] FIG. 5 is an exploded perspective view of the deadbolt of FIG. 1.

[0018] FIG. 6 is another exploded perspective view of the deadbolt of FIG. 1.

[0019] FIG. 7 is a perspective view of the deadbolt of FIG. 1 with a cover plate
removed, with the deadbolt shown in the retracted position.

[0020] FIG. 8 is a perspective view of the deadbolt of FIG. 1 with the cover plate
removed, with the deadbolt shown in the extended position.

[0021] FIG. 9 is a perspective view of an interior of the cover plate.

[0022] FIG. 10 is a perspective view of a deadbolt installed on an interior side of a
door according to another embodiment, with the deadbolt shown in a retracted position.
[0023] FIG. 11 is another perspective view of the deadbolt of FIG. 10 installed on the
interior side of the door, with the deadbolt shown in an extended position.

[0024] FIG. 12 is an exploded perspective view of the deadbolt of FIG. 10.

[0025] FIG. 13 is another exploded perspective view of the deadbolt of FIG. 10.
[0026] FIG. 14 is a perspective view of the deadbolt of FIG. 10 with a cover plate
removed, with the deadbolt shown in the retracted position.

[0027] FIG. 15 is a perspective view of the deadbolt of FIG. 10 with the cover plate
removed, with the deadbolt shown in the extended position.

[0028] FIG. 16 is a perspective view of a deadbolt installed on an interior side of a
door according to another embodiment, with the deadbolt shown in a retracted position.
[0029] FIG. 17 is another perspective view of the deadbolt of FIG. 16 installed on the
interior side of the door, with the deadbolt shown in an extended position.

[0030] FIG. 18 is an exploded perspective view of the deadbolt of FIG. 16.
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[0031] FIG. 19 is another exploded perspective view of the deadbolt of FIG. 16.
[0032] FIG. 20 is a perspective view of the deadbolt of FIG. 16 with a cover plate
removed, with the deadbolt shown in the retracted position.

[0033] FIG. 21 is a perspective view of the deadbolt of FIG. 16 with the cover plate
removed, with the deadbolt shown in extended position.

[0034] FIG. 22 is a cross-sectional view of the deadbolt of FIG. 16.

[0035] FIG. 23 is a perspective view of a deadbolt installed on an interior side of a
door according to another embodiment, with the deadbolt shown in a retracted position.
[0036] FIG. 24 is another perspective view of the deadbolt of FIG. 23 installed on the
interior side of the door, with the deadbolt shown in an extended position.

[0037] FIG. 25 is an exploded perspective view of the deadbolt of FIG. 23.

[0038] FIG. 26 is another exploded perspective view of the deadbolt of FIG. 23.
[0039] FIG. 27 is a front view of the deadbolt of FIG. 23 with a cover plate removed,
with the deadbolt shown in the retracted position.

[0040] FIG. 28 is a front view of the deadbolt of FIG. 23 with the cover plate
removed, with the deadbolt shown in the extended position.

Detailed Description

[0041] Various embodiments will be described in detail with reference to the
drawings, wherein like reference numerals represent like parts and assemblies throughout
the several views. Reference to various embodiments does not limit the scope of the
claims attached hereto. Additionally, any examples set forth in this specification are not
intended to be limiting and merely set forth some of the many possible embodiments for
the appended claims.

[0042] This disclosure generally relates to a deadbolt with certain features that replace
arotatable turn-piece with a manual actuator that can be operated to slide in a linear
movement to lock and unlock a door. In some embodiments, the linear movement is a
horizontal movement that is defined by an axis parallel to a width of the door. In other
embodiments, the linear movement is a vertical movement that is defined by an axis
parallel to a height of the door.

[0043] While certain embodiments are directed to operating the manual actuator with a
horizontal movement to extend and retract the deadbolt and thereby lock and unlock a
door, these embodiments may be adapted to operate the manual actuator in a vertical

movement. Similarly, embodiments that are directed to operating the manual actuator with
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a vertical movement to extend and retract the deadbolt can be adapted to operate the
manual actuator in a horizontal movement.

[0044] FIGS. 1-4 illustrate views of a deadbolt 100 installed on a door 102 according
to one example embodiment of the present disclosure. FIGS. 5 and 6 are exploded
perspective views of the deadbolt 100.

[0045] The door 102 has an interior side 104, an exterior side 106, and a thickness 108
that is transverse with respect to the interior and exterior sides of the door. A horizontal
axis 110 is defined along a width of the door 102 and a vertical axis 112 is defined along a
height of the door. The horizontal axis 110 and vertical axis 112 are substantially
orthogonal to one another.

[0046] The deadbolt 100 includes an interior assembly 114, an exterior assembly 116,
and a bolt assembly 118. The interior assembly 114 is mounted to the interior side 104 of
the door 102. The exterior assembly 116 is mounted to the exterior side 106 of the door
102. The bolt assembly 118 is mounted at least partially in a bore formed inside the door
102 in the thickness 108 that is transverse with respect to the interior and exterior sides
104, 106 of the door.

[0047] The term “outside™ is broadly used to mean an area outside the door 102 and
“inside” is broadly used to denote an area inside the door 102. With an exterior entry door,
for example, the exterior assembly 116 when mounted to the door is located outside a
building, while the interior assembly 114 is located inside a building. With an interior
door, the exterior assembly 116 when mounted to the door is located inside a building, but
outside a room accessed by the door, and the interior assembly 114 is located inside the
room. The deadbolt 100 can be mounted to both interior and exterior entry doors such that
the door 102 can be either type of door.

[0048] The bolt assembly 118 includes a bolt 120 that is housed inside a deadbolt latch
122. The deadbolt latch 122 includes a cam 124 that can be rotated about an axis
orthogonal to the interior and exterior sides 104, 106 of the door 102 to extend and retract
the bolt 120. In FIG. 1, the bolt 120 is shown in a retracted position 126. When in the
retracted position 126, the door 102 when closed inside a doorframe is unlocked such that
the door 102 can be opened relative to the doorframe. In FIG. 2, the bolt 120 is shown in
an extended position 128. When in the extended position 128, the door 102 when closed
inside a doorframe is locked such that the door 102 cannot be opened relative to the

doorframe.
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[0049] The bolt assembly 118 further includes a faceplate 130 that receives one or
more fasteners 132, such as screws, to fix and secure the bolt assembly 118 to the door
102. Additionally, the faceplate 130 protects the area of the door 102 that surrounds the
bolt assembly 118 from wear and tear each time the door 102 is opened and closed inside a
doorframe.

[0050] The exterior assembly 116 is operably connected to the deadbolt latch 122 to
move the bolt 120 between the retracted and extended positions 126, 128. The exterior
assembly 116 includes a plug 142 housed inside an exterior housing 140. The plug 142
defines a keyhole 144 that is configured to receive a key. When the key is inserted into the
keyhole 144, a user is able to rotate the plug 142 in clockwise and counterclockwise
directions.

[0051] As shown in FIGS. 5 and 6, a tailpiece 146 extends from the plug 142 and
engages the cam 124 of the deadbolt latch 122. The tailpiece 146 rotates along with the
plug 142 in the clockwise and counterclockwise directions when the key is rotated inside
the keyhole 144. The rotation of the tailpiece 146 causes the cam 124 to move the bolt 120
between the retracted and extended positions 126, 128 to lock and unlock the door 102,
[0052] The interior assembly 114 includes a manual actuator 150 and a cover plate
152. The manual actuator 150 is a handlebar that slides in a first linear direction D1 along
the horizontal axis 110 to move the bolt 120 from the retracted position 126 to the
extended position 128. In one embodiment, the first linear direction D1 is from left to
right. In another embodiment, the first linear direction D1 is from right to left.

[0053] The manual actuator 150 is also operable to slide in a second linear direction
D2 along the horizontal axis 110 to move the bolt 120 from the extended position 128 to
the retracted position 126. In one embodiment, the second linear direction D2 is from right
to left. In another embodiment, the second linear direction D2 is from left to right.

[0054] FIGS. 7 and 8 are perspective views of the deadbolt 100 with the cover plate
152 removed. In FIG. 7, the bolt 120 is shown in the retracted position 126 while in FIG.
8, the bolt is shown in the extended position 128. Referring now to FIGS. 5-8, the interior
assembly 114 further includes a driver 154 that is operably connected to the manual
actuator 150 to slide in the first and second linear directions D1, D2. For example, the
driver 154 is mounted to slide along a rail 156 on an intermediate plate 157 of the interior
assembly 114,

[0055] The driver 154 has first and second pivot points 164, 166 that engage a cam

168 as the driver 154 slides along the rail 156 in the first and second linear directions D1,
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D2. The cam 168 is substantially flush with the intermediate plate 157. When the driver
154 slides in the first linear direction D1 (e.g., from left to right), the first pivot point 164
rotates the cam 168 in a clockwise direction. When the driver 154 slides in the second
linear direction D2 (e.g., from right to left), the second pivot point 166 rotates the cam 168
in a counterclockwise direction.

[0056] A shown in FIGS. 5 and 6, the cam 168 is connected to a latch shaft 170 that
extends through the intermediate plate 157 and an aperture 173 in the attachment plate 158
to engage the cam 124 of the deadbolt latch 122. The latch shaft 170 rotates along with the
cam 168 in the clockwise and counterclockwise directions when the cam 168 is rotated
inside the interior assembly 114 by the driver 154. Rotation of the latch shaft 170 causes
the cam 124 to move the bolt 120 between the retracted and extended positions 126, 128 to
lock and unlock the door 102.

[0057] The intermediate plate 157 is mounted over an attachment plate 158, and is
fixedly positioned relative to the attachment plate 158 inside the interior assembly 114 by
one or more grooves 169 that correspond to one or more flanges 165 that extend
orthogonally from the attachment plate 158. Additionally, the intermediate plate 157 is
fixedly positioned relative to the attachment plate 158 by cutouts 161 at each corner of the
intermediate plate 157 that align with dowels 159 that extend orthogonally from each
corner of the attachment plate 158.

[0058] The attachment plate 158 attaches to the interior side 104 of the door 102 by
elongated fasteners 160 such as screws that are threaded through holes 167 of the
attachment plate 158, and through corresponding holes 119 in the bolt assembly 118 and
into fastener receiving apertures 171 in the exterior assembly 116. Thus, the elongated
fasteners 160 fixedly secure the interior assembly 114, bolt assembly 118, and exterior
assembly 116 to the door 102.

[0059] The cover plate 152 includes holes 155 that align with corresponding holes 163
on the flanges 165 that extend orthogonally from the attachment plate 158. Fasteners 162
such as screws are threaded through the holes 155, 163 to secure the cover plate 152 to the
attachment plate 158 on the interior side 104 of the door 102.

[0060] FIG. 9 is a perspective view of an interior of the cover plate 152. The cover
plate 152 has a slot 153 that allows the manual actuator 150 to slide in the first and second
linear directions D1, D2 along the rail 156 of the intermediate plate 157. Additionally, the
cover plate 152 can include apertures 175 that align with the dowels 159 of the attachment
plate 158 to secure the cover plate 152 to the attachment plate 158.

8
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[0061] FIGS. 10-15 are perspective and exploded views of a deadbolt 200 installed on
a door 202 according to another example embodiment of the present disclosure. The
deadbolt 200 includes an interior assembly 214, an exterior assembly 216, and a bolt
assembly 218. The exterior assembly 216 and bolt assembly 218 are substantially the same
as the exterior assembly 116 and bolt assembly 118 described above with respect to the
deadbolt 100.

[0062] Also, like in the deadbolt 100, the interior assembly 214 includes a manual
actuator 250 that slides in first and second linear directions D1, D2 along a horizontal axis
210 to move a bolt 220 back and forth between a retracted position 226 an extended
position 228. A vertical axis 212 is defined along a height of the door 202. The horizontal
axis 210 and vertical axis 212 are substantially orthogonal to one another.

[0063] The interior assembly 214 has a cover plate 252 with a slot 253 on a front
surface that allows the manual actuator 250 to slide in the first and second linear directions
D1, D2 along the slot 253 of the cover plate 252. Also, in this embodiment, the manual
actuator 250 is a knob.

[0064] Referring now to FIGS. 12 and 13, an attachment plate 258 attaches to the
interior side of the door 202 by elongated fasteners 260 that are threaded through holes
267 of the attachment plate 258, and through corresponding holes 219 in the bolt assembly
218 and into fastener receiving apertures 271 in the exterior assembly 216. Thus, the
elongated fasteners 260 fixedly secure the interior assembly 214, bolt assembly 218, and
exterior assembly 216 to the door 202.

[0065] An intermediate plate 257 is mounted over the attachment plate 258. In some
embodiments, the intermediate plate 257 is fixedly positioned relative to the attachment
plate 258 inside the interior assembly 214 by one or more grooves 269 that correspond to
one or more flanges 261 that extend orthogonally from the attachment plate 258. Also, the
intermediate plate 257 is fixedly positioned relative to the attachment plate 258 by holes
259 in the intermediate plate 257 that align with dowels 265 that extend orthogonally from
the attachment plate 258.

[0066] The cover plate 252 includes holes 255 that align with corresponding holes 263
positioned on flanges 261 that extend orthogonally from the attachment plate 258.
Fasteners 262 such as screws are threaded through the holes 255, 263 to secure the cover
plate 252 to the attachment plate 258 on the interior side of the door 202. Additionally, a

fastener 251 fixedly secures the manual actuator 250 to a driver 254.
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[0067] A strip 273 is mounted to the cover plate 252 and includes a slot 275 that
corresponds with the slot 253 of the cover plate 252. The strip 273 can enhance the
slidability of the manual actuator 250 by providing a smooth surface on which the manual
actuator 250 can slide. Additionally, the strip 273 can enhance the aesthetic appearance of
the deadbolt 200. The strip 273 can attach to the cover plate 252 by an adhesive or other
type of similar fastening mechanism.

[0068] FIGS. 14 and 15 are perspective views of the deadbolt 200 with the cover plate
252 removed. In FIG. 14, the bolt 220 is shown in the retracted position 226 while in FIG.
15, the bolt is shown in the extended position 228. Referring now to FIGS. 12-15, the
driver 254 is connected to the manual actuator 250 to slide in the first and second linear
directions D1, D2. The driver 254 is mounted to slide along the slot 253 of the cover plate
252 of the interior assembly 214,

[0069] The driver 254 has first and second pivot points 264, 266 that engage a cam
268 as the driver 254 slides along the slot 253 in the first and second linear directions D1,
D2. The cam 268 is substantially flush with the intermediate plate 257. When the driver
254 slides in the first linear direction D1 (e.g., from left to right), the first pivot point 264
rotates the cam 268 in a clockwise direction. When the driver 254 slides in the second
linear direction D2 (e.g., from right to left), the second pivot point 266 rotates the cam 268
in a counterclockwise direction.

[0070] The cam 268 is connected to a latch shaft 270 that extends through the
intermediate plate 257 and the attachment plate 258, and that engages a cam 224 of the
bolt assembly 218. The latch shaft 270 rotates along with the cam 268 in the clockwise
and counterclockwise directions when the cam 268 is rotated inside the interior assembly
214 by the driver 254 fixedly attached to the manual actuator 250. The rotation of the latch
shaft 270 causes the cam 224 to move the bolt 220 between the retracted and extended
positions 226, 228 to lock and unlock the door 202.

[0071] FIGS. 16 and 17 are perspective and exploded views of a deadbolt 300
installed on an interior side of a door 302 according to another embodiment of the present
disclosure. In FIG. 16, the deadbolt 300 includes a bolt 320 that is shown in a retracted
position 304. In FIG. 17, the bolt 320 is shown in an extended position 306. The deadbolt
300 includes a manual actuator 350 that is operable to slide in first and second linear
directions D1, D2 along a vertical axis 308 to move the bolt 320 between the retracted

position 304 and extended position 306.
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[0072] The manual actuator 350 is also operable to slide in the first linear direction D1
along the vertical axis 308 to move the bolt 320 from the retracted position 304 to the
extended position 306. In the embodiment depicted in FIGS. 16 and 17, the first linear
direction D1 is from up to down. In alternative embodiments, the first linear direction D1
is from down to up.

[0073] The manual actuator 350 is also operable to slide in a second linear direction
D2 along the vertical axis 308 to move the bolt 320 from the extended position 306 to the
retracted position 304. In the embodiment illustrated in FIGS. 16 and 17, the second linear
direction D2 is from down to up. In alternative embodiments, the second linear direction
D2 is from up to down.

[0074] FIGS. 18 and 19 are exploded views of the deadbolt 300. The deadbolt 300
includes an interior assembly 314, a bolt assembly 316, and an exterior assembly 318. The
bolt assembly 316 and exterior assembly 318 are substantially similar as the exterior
assembly 116 and bolt assembly 118 described above with respect to the deadbolt 100.
[0075] The interior assembly 314 includes the manual actuator 350 mounted over a
housing 366. The manual actuator 350, in addition to being operable to move the bolt 320
between the retracted and extended positions 304, 306, can also advantageously cover the
housing 366 and the other internal components of the interior assembly 314.

[0076] The housing 366 is nested inside the manual actuator 350 such that the manual
actuator 350 slides relative to the housing 366. The housing 366 has rails 367 on opposite
sides, and the manual actuator 350 slides along the rails 367 in the first and second linear
directions D1, D2.

[0077] The housing 366 includes a bottom portion 368. In some embodiments, the
bottom portion 368 can include a display 371 that is viewable when the manual actuator
350 is in the retracted position and that is covered by the manual actuator 350 when the
manual actuator is in the extended position. The display 371 can attach to the bottom
portion 368 by an adhesive such as glue or tape. Alternatively, the display 371 can be
painted onto the bottom portion 368.

[0078] In some embodiments, the display 371 indicates that the bolt 320 is in the
retracted position 304 such that the door 302 is unlocked. For example, the display 371
can be colored green to indicate that the door 302 is unlocked. In alternative embodiments,
the display 371 indicates that the bolt 320 is in the extended position 306 such that the
door 302 is locked. For example, the display 371 can be colored red to indicate that the
door 302 is locked.

11
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[0079] The housing 366 includes slots 373 that receive first and second drivers 352,
354. The slots 373 are spaced apart from one another and are substantially parallel. The
first and second drivers 352, 354 attach to first and second sockets 356, 358 on an interior
surface 360 of the manual actuator 350. The first and second drivers 352, 354 are fixed to
the manual actuator 350 such that the first and second drivers 352, 354 move in the first
and second linear directions D1, D2 along with the manual actuator 350 when operated by
a user. The first and second drivers 352, 354 fix the manual actuator 350 to the housing
366 in a plane orthogonal to a front surface of the housing 366 such that the manual
actuator 350 cannot be pulled off of the housing 366.

[0080] First and second setscrews 362, 364 are positioned under the first and second
drivers 352, 354, respectively, and engage an internal surface 369 on the bottom portion
368 of the housing 366. As shown in FIG. 19, the first driver 352 includes a linear gear
370. The second driver 354 does not include a linear gear. In an alternative embodiment,
the second driver 354 can include the linear gear 370 while the first driver 352 does not
includes a linear gear.

[0081] As shown in FIG. 18, a circular gear 372 is engaged by the linear gear 370 to
rotate in clockwise and counterclockwise directions when the manual actuator 350 slides
in the first and second linear directions D1, D2 along the rails 367 on housing 366. In
certain examples, the circular gear 372 and linear gear 370 are a rack and pinion gear
assembly.

[0082] An intermediate plate 330 is mounted over an attachment plate 340. The
intermediate plate 330 and attachment plate 340 are substantially similar to the attachment
plate 258 and the intermediate plate 257 described above with respect to the deadbolt 200.
[0083] The attachment plate 340 attaches to the interior side of the door 302 by
elongated fasteners 344 such as screws that are threaded through holes 345 in the
attachment plate 340, and through corresponding holes 347 in the bolt assembly 316 and
into fastener receiving apertures 349 in the exterior assembly 318. Accordingly, the
elongated fasteners 344 fixedly secure the deadbolt 300 to the door 302.

[0084] As shown in FIGS. 18 and 19, the housing 366 includes holes 361 that align
with corresponding holes 363 on flanges 342 that extend orthogonally from the attachment
plate 340. Fasteners 365 such as screws are threaded through the holes 361, 363 to secure
the housing 366 to the attachment plate 340 on the interior side of the door 302.

[0085] FIGS. 20 and 21 are perspective views of the deadbolt 300 with the manual
actuator 350 removed, and the bolt 320 in a retracted position 304. In FIG. 21, the bolt 320
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is shown in the extended position 306. FIG. 22 is cross-sectional view of the deadbolt 300.
Referring now to FIGS. 18-22, when the manual actuator 350 slides in the first and second
linear directions D1, D2, the linear gear 370 rotates the circular gear 372 in clockwise and
counterclockwise directions. For example, when the manual actuator 350 slides in the first
linear direction D1 (e.g., downward), the linear gear 370 causes the circular gear 372 to
rotate in a counterclockwise direction. When the manual actuator 350 slides in the second
linear direction D2 (e.g., upward), the linear gear 370 causes the circular gear 372 to rotate
in a clockwise direction.

[0086] The circular gear 372 is connected to a latch shaft 374 that extends through the
intermediate plate 330 and the attachment plate 340, and that engages a cam 324 of a
deadbolt latch 322. The latch shaft 374 rotates along with the circular gear 372 in the
clockwise and counterclockwise directions when the circular gear 372 is rotated inside the
interior assembly 314 by the linear gear 370. The rotation of the latch shaft 374 causes the
cam 324 to move the bolt 320 between the retracted and extended positions 304, 306 to
lock and unlock the door 302.

[0087] FIGS. 23 and 24 are perspective views of a deadbolt 400 installed on an
interior side of a door 402 according to another embodiment. In FIG. 23, the deadbolt 400
includes a bolt 420 that is shown in a retracted position 404. In FIG. 24, the bolt 420 is
shown in an extended position 406. The deadbolt 400 includes first and second manual
actuators 410, 412 that are each operable to slide in opposite first and second linear
directions D1, D2 along parallel vertical axes 408, 409 to move the bolt 420 between the
retracted position 404 and the extended position 406.

[0088] As shown in FIGS. 23 and 24, the first and second manual actuators 410, 412
are offset with respect to one another along the parallel vertical axes 408, 409. In one
example embodiment, the first and second manual actuators 410, 412 are each rectangular
shaped.

[0089] The first manual actuator 410 is operable to slide in a first linear direction D1
along the vertical axis 408 to move the bolt 420 from the retracted position 404 to the
extended position 406. In the depicted embodiment, the first linear direction D1 is from
down to up. In alternative embodiments, the first linear direction D1 is from up to down.
[0090] When the first manual actuator 410 is operated by a user to slide in the first
linear direction D1, the second manual actuator 412 slides in the second linear direction

D2 along the vertical axis 409. In the depicted embodiment, the second linear direction D2
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is from up to down. In alternative embodiments, the second linear direction D2 is from
down to up.

[0091] The second manual actuator 412 is operable to slide in the second linear
direction D2 along the vertical axis 409 to move the bolt 420 from the retracted position
404 to the extended position 406. When the second manual actuator 412 slides in the
second linear direction D2, the first manual actuator 410 slides in the first linear direction
D1 along the vertical axis 408.

[0092] When the first manual actuator 410 slides in the second linear direction D2, the
second manual actuator 412 slides in the first linear direction D1 along the vertical axis
409. When the second manual actuator 412 slides in the first linear direction D1, the first
manual actuator 410 slides in the second linear direction D2 along the vertical axis 408.
[0093] FIGS. 25 and 26 are exploded perspective views of the deadbolt 400. The
deadbolt 400 includes an interior assembly 414, an exterior assembly 416, and a bolt
assembly 418. The exterior assembly 416 and bolt assembly 418 are substantially the same
as the exterior assembly 116 and bolt assembly 118 described above with respect to the
deadbolt 100.

[0094] The interior assembly 414 includes the first and second manual actuators 410,
412 mounted over a cover plate 430. The cover plate 430 includes slots 432, 434 that
receive first and second drivers 436, 438. The slots 432, 434 are spaced apart and are
substantially parallel.

[0095] The first and second drivers 436, 438 attach to corresponding sockets 440, 442
on interior surfaces of the first and second manual actuators 410, 412. The first and second
drivers 436, 438 are fixed to the first and second manual actuators 410, 412 such that the
first and second drivers 436, 438 slide in the first and second linear directions D1, D2
when the first and second manual actuators 410, 412 are operated by a user. The first and
second drivers 436, 438 fix the first and second manual actuators 410, 412 to the cover
plate 430 in a plane orthogonal to the cover plate 430 such that the manual actuators
cannot be pulled off of the cover plate 430.

[0096] The cover plate 430 is mounted to an attachment plate 444, and an intermediate
plate 446 is positioned inside the interior assembly 414 between the cover plate 430 and
the attachment plate 444. The attachment plate 444 and the intermediate plate 446 are
substantially similar to the attachment plate 258 and the intermediate plate 257 described
above with respect to the deadbolt 200. For example, the intermediate plate 446 is fixedly

positioned relative to the attachment plate 444 inside the interior assembly 414 by one or
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more grooves 448 that correspond to one or more flanges 450 that extend orthogonally
from the attachment plate 444.

[0097] The attachment plate 444 attaches to the interior side of the door 402 by
elongated fasteners 456 such as screws that are threaded through holes 458 of the
attachment plate 444, and through corresponding holes 460 in the bolt assembly 418 and
into fastener receiving apertures 462 in the exterior assembly 416. Thus, the elongated
fasteners 456 fixedly secure the interior assembly 414, bolt assembly 418, and exterior
assembly 416 to the door 402.

[0098] The first driver 436 has first and second pivot points 464, 466, and the second
driver 438 includes first and second pivot points 468, 470. A cam 472 is engaged between
the first and second pivot points 464, 466 of the first driver 436 and between the first and
second pivot points 468, 470 of the second driver 438. The cam 472 rotates in clockwise
and counterclockwise directions when the first and second manual actuators 410, 412 (and
corresponding first and second drivers 436, 438) slide in the first and second linear
directions D1, D2.

[0099] FIGS. 27 and 28 are front views of the deadbolt 400 with the cover plate 430
removed therefrom. In FIG. 27, the deadbolt 400 is shown in the retracted position 404
while in FIG. 28, the deadbolt 400 is shown in the extended position 406. Referring now
to FIGS. 27 and 28, when the first manual actuator 410 slides in the first linear direction
D1 (e.g., downward), the cam 472 is rotated in a counterclockwise direction by the first
and second pivot points 464, 466 of the first driver 436. Similarly, when the second
manual actuator 412 slides in the second linear direction D2 (e.g., upward), the cam 472 is
rotated in a counterclockwise direction by the first and second pivot points 468, 470 of the
second driver 438.

[0100] When the first manual actuator 410 slides in the second linear direction D2
(e.g.. upward), the cam 472 is rotated in a clockwise direction by the first and second pivot
points 464, 466 of the first driver 436. Similarly, when the second manual actuator 412
slides in the first linear direction D1 (e.g., downward), the cam 472 is rotated in a
clockwise direction by the first and second pivot points 468, 470 of the second driver 438.
[0101] Referring now to FIGS. 25 and 26, the cam 472 is connected to a latch shaft
474 that extends through the intermediate plate 446 and the attachment plate 444, and that
engages a cam 424 of a deadbolt latch 422 of the bolt assembly 418. The latch shaft 474
rotates along with the cam 472 in the clockwise and counterclockwise directions when the

cam 472 is rotated inside the interior assembly 414 by the first and second drivers 436,
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438. The rotation of the latch shaft 474 causes the cam 424 of the deadbolt latch 422 to
move the bolt 420 in a linear direction between the retracted and extended positions 404,
406 to lock and unlock the door 402.

[0102] The various embodiments described above are provided by way of illustration
only and should not be construed to limit the claims attached hereto. Those skilled in the
art will readily recognize various modifications and changes that may be made without
following the example embodiments and applications illustrated and described herein, and

without departing from the true spirit and scope of the following claims.
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What is claimed is:
1. A deadbolt comprising:

a bolt assembly structured to mount inside a cavity between interior and exterior
sides of a door, the bolt assembly including a bolt housed inside a deadbolt latch;

an exterior assembly structured to mount onto the exterior side of the door, the
exterior assembly being operably connected to the deadbolt latch to move the bolt between
a retracted position and an extended position; and

an interior assembly structured to mount onto the interior side of the door, the
interior assembly being operably connected to the deadbolt latch and including a manual
actuator being operable to slide in opposite first and second linear directions causing the

deadbolt latch to move the bolt between the retracted and extended positions.

2. The deadbolt of claim 1, wherein the first and second linear directions are first and

second horizontal directions along an axis parallel to a width of the door.

3. The deadbolt of claim 1, wherein the first and second linear directions are first and

second vertical directions along an axis parallel to a height of the door.

4, The deadbolt of claim 1, wherein the exterior assembly further includes:

a plug housed inside the exterior assembly, the plug defining a keyhole; and

a tailpiece that extends from the plug and rotates when a key inserted into the
keyhole is rotated, wherein rotation of the tailpiece causes the deadbolt latch to move the

bolt between the retracted and extended positions.

5. The deadbolt of claim 1, wherein the interior assembly further includes:

a driver operably connected to the manual actuator to slide in the first and second
linear directions, the driver having first and second pivot points;

a cam engaged between the first and second pivot points of the driver, and
structured to rotate in clockwise and counterclockwise directions when the driver slides in
the first and second linear directions; and

a latch shaft engaged with the cam, wherein rotation of the cam causes the latch
shaft to rotate, and rotation of the latch shaft causes a cam in the deadbolt latch to move

the bolt in a linear direction between the retracted and extended positions.
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6. The deadbolt of claim 5, wherein the interior assembly includes a rail, and the

driver is mounted to slide along the rail inside the interior assembly.

7. The deadbolt of claim 5, wherein the interior assembly further includes a cover

plate having a slot allowing the manual actuator to slide in the first and second linear

directions.
8. The deadbolt of claim 5, wherein the manual actuator is a handlebar or knob.
9. The deadbolt of claim 5, wherein the first and second linear directions are first and

second horizontal directions along an axis parallel to a width of the door.

10. The deadbolt of claim 1, wherein the interior assembly further includes:

a linear gear attached to the manual actuator;

a circular gear engaged with the linear gear such that the linear gear causes the
circular gear to rotate in clockwise and counterclockwise directions when the manual
actuator is operated to slide in the first and second linear directions; and

a latch shaft engaged with the circular gear, wherein rotation of the circular gear
causes the latch shaft to rotate, and rotation of the latch shaft causes a cam in the deadbolt

latch to move the bolt in a linear direction between the retracted and extended positions.

11. The deadbolt of claim 10, further comprising a housing nested inside the manual
actuator, the housing including rails on opposite sides, and wherein the manual actuator is

mounted to slide on the rails of the housing in the first and second linear directions.

12. The deadbolt of claim 11, wherein the housing has a display that is viewable when
the bolt is in the retracted position, and that is hidden when the bolt is in the extended
position, the display indicating that the bolt is in the retracted position.

13. The deadbolt of claim 10, wherein the manual actuator covers the interior
assembly.
14. The deadbolt of claim 10, wherein the first and second linear directions are first

and second vertical directions along an axis parallel to a height of the door.
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15. The deadbolt of claim 1, wherein the interior assembly further includes:

first and second manual actuators each being operable to slide in opposite first and
second linear directions along parallel axes;

a first driver connected to the first manual actuator, the first driver being slidable in
the first and second linear directions in a first slot defined by a cover plate, and the first
driver including first and second pivot points;

a second driver connected to the second manual actuator, the second driver being
slidable in the first and second linear directions in a second slot defined by the cover plate,
the first and second slots being spaced apart and parallel with one another, and the second
driver including first and second pivot points;

a cam engaged between the first and second pivot points of the first driver and
between the first and second pivot points of the second driver, wherein the sliding of the
first and second manual actuators in the first and second linear directions causes the cam
to rotate in clockwise and counterclockwise directions; and

a latch shaft engaged with the cam, wherein rotation of the cam causes the latch
shaft to rotate, and rotation of the latch shaft causes the deadbolt latch to move the bolt in

a linear direction between the retracted and extended positions.

16. The deadbolt of claim 15, wherein sliding the first manual actuator in the first
linear direction causes the second manual actuator to slide in the second linear direction,
and sliding the second manual actuator in the first linear direction causes the first manual

actuator to slide in the second linear direction.

17. The deadbolt of claim 15, wherein sliding the first manual actuator in the first
linear direction causes the bolt to move from the retracted positon to the extended position,
and sliding the second manual actuator in the first linear direction causes the bolt to move

from the extended positon to the retracted position.

18. The deadbolt of claim 15, wherein the cover plate is structured to mount onto an
attachment plate, and the attachment plate is structured to attach to the interior side of the
door by elongated fasteners that are threaded through the attachment plate, through the

bolt assembly, and into the exterior assembly to fixedly secure the deadbolt to the door.

19



WO 2022/011291 PCT/US2021/041144

19. The deadbolt of claim 15, wherein the first and second manual actuators are offset

with respect to one another along the parallel axes.

20. The deadbolt of claim 15, wherein the first and second linear directions are first

and second vertical directions along an axis parallel to a height of the door.
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