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LOCK ASSEMBLY WITH LOCKING HANDLE
ABSTRACT OF THE DISCLOSURE

A lock assembly has an actuator that is moveable between first and second positions
and a locking structure that is coupled to the actuator. The locking structure is positioned to
engage a portion of a lock when the actuator is in the first position to prevent movement of
the actuator to the second position. A latch assembly is preferably coupled to the actuator
and includes a latch that is moveable between engaged and disengaged positions. Moving the
actuator from the first position to the second position moves the latch to the engaged position,
and moving the actuator from the first position to a third position moves the latch to a

disengaged position.



LOCK ASSEMBLY WITH LOCKING HANDLE

[0001]
[0002]
BACKGROUND OF THE INVENTION
[0003] 1. FIELD OF THE INVENTION
[0004] The present invention is directed toward a lock assembly for a door, and in

particular to a lock assembly having a locking handle.

[0005] 2. DESCRIPTION OF RELATED ART

[0006] A variety of door locking systems exist, including three point locking systems.
Three point locking systems typically have three dual action bolts that extend from a door into a
door frame at different locations, such as at the side, top and bottom of the door.

[0007] One type of three point locking system has a handle that moves from a neutral
position in one direction to extend the bolts into the door frame thereby securing the door to the
frame. When the handle is released, it returns to the neutral position and the bolts remain
extended into the frame. Moving the handle in the opposite direction retracts the bolts from the
door frame thereby allowing the door to be opened. The bolts are operable to secure the door to
the frame, but do not prevent unauthorized entry into the enclosure to which the door provides
access.

[0008] In order to prevent unauthorized entry, it is known to provide a tab on the handle
with an opening that aligns with an opening on a bracket extending from the door. When the
bolts are extended into the door frame, a padlock is inserted into the aligned openings to prevent

rotation of the handle in the direction that retracts the bolts. While this
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system is generally effective, a determined vandal may cut the handle above the padlock and
gain entry to the enclosure by rotating the portion of the handle that was cut away from the
padlock.

10009] Another system for preventing unauthorized entry includes a removable
handle and a puck lock, as described in U.S. Patent Application Publication No.
2013/0264834. When the bolts are extended into the door frame, the handle is removed and a
vandal-resistant puck lock is secured over a portion of an actuator that is operable to engage
the handle. While this type of system is more vandal-resistant than the padlock system

described above, the handle and puck lock may be misplaced when not in use.

BRIEF SUMMARY OF THE INVENTION

[0010] A lock assembly in accordance with the present invention includes an actuator
that is moveable between at least first and second positions, and a locking structure coupled
to the actuator that is configured to engage a portion of a lock when the actuator 1s in the first
position so as to prevent movement of the actuator. In a preferred embodiment, the locking
structure is configured to receive a portion of a lock when the actuator is in the first position
so as to prevent movement of the actuator. The actuator preferably includes a handle that,
even if cut by vandals, is not rotatable when the lock engages the locking structure. The lock
is preferably separate from the actuator and locking structure so that it may be installed
and/or replaced by an owner of the lock assembly separate from the remainder of the
assembly.

[0011] In one embodiment, a latch assembly is also coupled to the actuator and
includes at least one latch that is moveable between an engaged position and a disengaged
position. The actuator moves from the first position to the second position to engage the
latch, and the actuator moves in the opposite direction from the first position to a third

position to disengage the latch. Once the actuator has engaged or disengaged the latch, it will



return to the first position with the latch remaining in the engaged or disengaged position
respectively. The locking structure is positioned to engage a portion of a lock when the actuator
is in the first position. Thus, in order to lock a door, for example, the actuator may first be moved
to the second position to engage the latch within the door frame, and then, upon returning to the
first position, a portion of the lock may be extended into a receptacle of the locking structure
thereby securing the door in the latched position.

[0012] In another embodiment, an emergency release is preferably coupled to the latch
assembly and is operable to move the latch from the engaged position to the disengaged position
even when the lock engages the locking structure. This allows a person inside an enclosure with
a door utilizing the lock assembly to exit the enclosure even if the door has been locked from the
outside utilizing the lock assembly.

[0012a] According to an aspect of the invention is a lock assembly, comprising:

an actuator moveable between first, second, and third positions, wherein the actuator
moves from the first position to the second position in a first direction, and the actuator moves
from the first position to the third position in a second direction that is opposite the first
direction;

a locking structure coupled to the actuator and comprising a receptacle positioned to
receive at least a portion of a lock when the actuator is in the first position to prevent movement
of the actuator; and

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable by the actuator between an engaged position and a disengaged
position.

[0012b] According to an aspect of the invention is an assembly, comprising:
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an actuator moveable between first, second and third positions;

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable between an engaged position and a disengaged position, wherein the
latch assembly is in the engaged position when the actuator is in the second position, wherein the
latch assembly is in the disengaged position when the actuator is in the third position, wherein
when the latch assembly is in the engaged position, the actuator is moveable between the first
and second positions, and when the latch assembly is in the disengaged position, the actuator is
moveable between the first and third positions; and

a locking structure coupled to the actuator, wherein the locking structure is positioned to
engage a portion of a lock when the actuator is in the first position to prevent movement of the
actuator to the second position or the third position.

[0012c¢] According to an aspect of the invention is an assembly, comprising:

an actuator moveable between first, second, and third positions, wherein the actuator
moves from the first position to the second position in a first direction, and the actuator moves
from the first position to the third position in a second direction that is opposite the first
direction;

a locking structure coupled to the actuator and comprising a receptacle positioned to
receive at least a portion of a lock when the actuator is in the first position to prevent movement
of the actuator;

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable by the actuator between an engaged position and a disengaged

position; and

3a
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an emergency release coupled to the latch assembly, wherein the emergency release is
operable to move the latch assembly from the engaged position to the disengaged position
independently from the actuator when the actuator is in the first position and movement of the
actuator is prevented by the locking structure.
[0013] Additional aspects of the invention, together with the advantages and novel
features appurtenant thereto, will be set forth in part in the description which follows, and in part
will become apparent to those skilled in the art upon examination of the following, or may be
learned from the practice of the invention. The objects and advantages of the invention may be
realized and attained by means of the instrumentalities and combinations particularly pointed out

in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a rear elevational view of a door to which is mounted a lock assembly in
accordance with the present invention;

[0015] FIG. 2 is a perspective view of portions of a latch assembly and an emergency
release of the lock assembly mounted to an inner wall of the door;

[0016] FIG. 3 is a close-up rear elevational view of the latch assembly showing a latch in

an engaged position;

3b
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[0017] Fig. 4 is a perspective view of a portion of an actuator and a lock of the lock

assembly mounted to an outer wall of the door;

[0018] Fig. 5 is a cross-sectional view showing the lock assembly mounted to the
door;
[0019] Fig. 6 is a partially exploded view of the actuator, the lock, a locking structure,

and a portion of the latch assembly showing the latch in the engaged position;
[0020] Fig. 7 is a perspective view of a portion of the latch assembly showing the

latch in the engaged position;

[0021] Fig. 8 is a partially exploded view ot the locking structure;

10022] Fig. 9 is a perspective view of the actuator, the locking structure, and the lock;
[0023] Fig. 10 is a close-up view showing a portion of the lock engaging the locking
structure;

10024] Fig. 11 is a close-up view of the latch assembly showing the latch in a

disengaged position; and
[0025] Fig. 12 is a partially exploded view of the actuator, the lock, the locking

structure, and a portion of the latch assembly showing the latch in the disengaged position.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

[0026] A lock assembly in accordance with the present invention is shown generally
in Fig. 1 as 10. Lock assembly 10 is mounted to a door 12 and is operable to lock door 12 in
place within a door frame (not shown). As shown in Fig. 5, door 12 includes an outer wall 14
and an inner wall 16 with a cavity 18 between the walls 14 and 16. An exterior side 20 of
door 12 1s on one side of outer wall 14 and an interior side 22 is on the opposite side of outer
wall 14.

[0027] Referring to Fig. S, lock assembly 10 includes an actuator 24, a locking

structure 26, a lock 28, a latch assembly 30, and an emergency release 32 (Fig. 1).
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[0028] Actuator 24 includes a shaft 34 and a handle 36 that is joined with the shaft 34
such that the handle 36 and shaft 34 rotate together. Shaft 34 extends through an opening
(not shown) in outer wall 14 and an opening (not shown) in inner wall 16. A mounting plate
38 is mounted to the exterior side 20 of outer wall 14 with fasteners, one of which is
identified as 40 in Fig. 4. Ilandle 36 is rotatably coupled with mounting plate 38, and shaft
34 extends through an opening (not shown) in mounting plate 38. Handle 36 includes a
locking tab 42 that is positioned below a locking tab 44 of mounting plate 38 when the handle
36 is in a generally vertical position. Locking tab 44 has an opening 46 that aligns with an
opening (not shown) in locking tab 42 when handle 36 is in a generally vertical position. The
aligned openings 46 may receive a padlock (not shown) to secure handle 36 to mounting
plate 38 and thereby prevent rotation of handle 36 and shaft 34.

10029] As shown in Fig. 5, locking structure 26 is removably coupled to shaft 34
adjacent the interior side 22 of outer wall 14. Locking structure 26 is positioned inside of
cavity 18. Referring to Fig. 8, locking structure 26 includes halves 48 and 50, which are
substantially mirror images of each other. Halves 48 and 50 are each formed in the general
shape of a quarter of a circle and are joined together in abutting engagement along inner walls
51a and 51b to define a structure with a relatively flat base 52 and a semi-circular sidewall
54. Notches formed in the inner walls 51a and 51b define a central open topped rectangular-
shaped rcceptacle 56 positioned along the top of side wall 54 and a central closed square-
shaped opening 58 positioned a distance below receptacle 56 when halves 48 and 50 are
joined. Opening 58 is sized to snugly receive shaft 34, as shown in Fig. 9. A portion of
receptacle 56 and a portion of opening 58 is formed in each of halves 48 and 50. Half 48
includes countersunk holes 60 and 62 that are aligned with threaded holes 64 and 66,
respectively, in halt 50. A bolt 68 is received by holes 60 and 64, and a bolt 70 is received by

holes 62 and 66 to secure locking structure 26 to shaft 34. As shown in Fig. 9, locking
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structure 26 is joined to shaft 34 so that receptacle 56 is at the top of locking structure 26
when handle 36 1s in a generally vertical position.

[0030] Referring to Fig. 5, lock 28 is mounted to door 12 above actuator 24 and
locking structure 26. Lock 28 is a conventional deadbolt with a cylinder 72 extending
outward from exterior side 20 of outer wall 14 and a deadbolt assembly 74 positioned within
cavity 18. As shown in Fig. 4, cylinder 72 includes an opening 76 configured to receive a
key (not shown). A protective shroud 78 extends outward from outer wall 14 and surrounds
cylinder 72 to protect lock 28.

[0031] As shown in Fig. 9, a spindle 80 extends from cylinder 72 through a slotted
opening 81 in deadbolt assembly 74. Mounting bolts 82 and 84 secure lock 28 to door 12.
Reterring to Fig. 5, mounting bolts 82 and 84 extend through openings (not shown) in inner
wall 16. Referring to Fig. 9, mounting bolts &2 and 84 extend through openings 86 and 88,
respectively, in deadbolt assembly 74 and are received by threaded openings 90 and 92,
respectively, in cylinder 72. As shown in Fig. 5, an L-shaped bracket 94 is mounted to the
interior side 22 of outer wall 14 with the same fasteners 40 (Fig. 4) that mount actuator 24 to
door 12. Bracket 94 includes a vertical portion 96 mounted to outer wall 14 and a horizontal
portion 98 extending outward from outer wall 14. Horizontal portion 98 includes a central
opening 100, shown in Fig. 9, that receives a portion of deadbolt assembly 74. A faceplate
102 (Fig. 5) of deadbolt assembly 74 is positioned below horizontal portion 98 and is
mounted to 1t with screws (not shown) received by threaded openings 104 and 106 (Fig. 9).
[0032] Referring to Fig. 10, deadbolt assembly 74 includes a bolt 108 that moves
vertically downward away from faceplate 102 when actuated. Bolt 108 is positioned adjacent
the interior side 22 of door 12. Spindle 80 (Fig. 9) rotates with rotation of an appropriate key
inserted in opening 76 (Fig. 4) to extend bolt 108 to a locked position or retract bolt 108 to an

unlocked position. When handle 36 is in a generally vertical position, receptacle 56 of
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locking structure 26 is positioned to receive bolt 108 when bolt 108 is in its locked position.
When bolt 108 is received by receptacle 56, handle 36 cannot be rotated. The side wall 54 of
locking structure 26 prevents actuation of bolt 108 to its locked position when handle 36 is
rotated in either direction from its generally vertical position shown in Fig. 9. Lock 28 is
separate from door 12, actuator 24, locking structure 26, latch assembly 30 and emergency
release 32, and may be replaced or installed separately trom door 12, actuator 24, locking
structure 26, latch assembly 30 and emergency release 32.

[0033] Although lock 28 is shown in the drawings and described above as a typical
deadbolt, lock 28 may comprise any type of lock having a protrusion that is capable of being
received by receptacle 56 and a user input device that 1s operable to move the protrusion
between locked and unlocked positions. For example, the lock 28 may comprise a user input
device that is a key card reader mounted to the exterior side 20 of door 12 and a lock
protrusion that is a solenoid actuated bolt electrically coupled to the key card reader. Further,
the locking structure 26 and lock 28 may alternatively be configured to include engaging
portions other than receptacle 56 and bolt 108 that are operable to engage each other when
the lock 28 is in the locked position to prevent rotation of handle 36.

[0034] As shown in Fig. 2, latch assembly 30 is mounted to the inner wall 16 of door
12 with fasteners, one ot which is identified as 110. Referring to Fig. 6, latch assembly 30
includes a housing 112 with a flat plate 114 and a C-shaped plate 116 mounted to the flat
plate 114. An L-shaped latch 118 and latch actuator 120 are positioned between flat plate
114 and C-shaped plate 116. Latch 118 includes an opening (not shown) that receives a
portion of latch actuator 120 such that latch actuator 120 rotates with respect to latch 118.
Latch actuator 120 includes an opening 122 that receives a portion of shaft 34 such that latch
actuator 120 rotates with rotation of shaft 34 and handle 36. Latch actuator 120 includes ends

120a (Fig. 7) and 120b (Fig. 12) and sides 120c and 120d. Sides 120c and 120d include
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curved notches adjacent ends 120a and 120b. A pair of protrusions 124 and 126 extend
outward from latch 118 and are positioned for engagement by the curved notches in the sides
120c and 120d of latch actuator 120. As shown in Fig. 6, C-shaped plate 116 includes a
curved track 128 with notches 128a and 128b at its ends that serve as stops for protrusion
124, and a curved track 130 with notches 130a and 130b at its ends that serve as stops for
protrusion 126.

[0035] Latch assembly 30 includes an eyebolt 132 with an cyc 132a at one end that
receives a protrusion 134 extending outward from latch 118. The opposite end of eyebolt 132
extends through a slot (not shown) in the bottom of C-shaped plate 116. A compression
spring 136 encircles eyebolt 132 and extends from eye 132a to the bottom of C-shaped plate
116. As shown in Fig. 2, an upper bar 138 is joined to protrusion 124 and a lower bar 140 is
joined to protrusion 126. As shown in Fig. 1, upper bar 138 is joined to an upper latch 142
and lower bar 140 is joined to a lower latch 144.

[0036] Referring to Fig. 1, emergency release 32 includes a push bar assembly 146
rotatably mounted to brackets 148 and 150, which are mounted to the inner wall 16 of door
[2. As shown in Fig. 2, push bar assembly 146 includes a horizontal push bar 152 and a pair
of triangular end brackets, one of which is identified as 154 in Fig. 2, each mounted to one
end of the push bar 152. Triangular end bracket 154 includes a corner 154a joined to push
bar 152, an opposite corner 154b, and a corner 154c positioned between corners 154a and
154b. Corner 154c¢ is rotatably joined to bracket 150. A linkage assembly that connects push
bar assembly 146 to latch assembly 30 includes a vertical bar 156 with one end joined to
corner 154b and an opposite end joined to a tlat bar 158 that is joined to protrusions 124 and
126.

10037] In operation, lock assembly 10 is operable to securely lock door 12 in place

within a door frame (not shown) via actuation of latches 118, 142, and 144, shown in Fig. 1.
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Latches 118, 142, and 144 are moveable between an engaged position, shown in Fig. 1, in
which door 12 is locked, and a disengaged position, shown in Fig. 11, in which door 12 is
unlocked. The latches 118, 142, and 144 are moveable between the engaged and disengaged
positions via rotation of handle 36, shown in Fig. 4.

[0038] When bolt 108 of lock 28 is not received by receptacle 56 of locking structure
26, as shown in Fig. 9, handle 36 may be rotated from the neutral position shown in Fig. 4, in
which the handle 36 is generally vertical, to a latch engaged position or a latch disengaged
position. To move handle 36 from the neutral position to the latch disengaged position.
handle 36 is rotated from the neutral position in a counter-clockwise direction, when viewed
as shown in Fig. 4, ninety degrees until the handle 36 is generally horizontal. Fig. 12 shows
handle 36 in the latch disengaged position. To move handle 36 from the neutral position to
the latch engaged position, handle 36 is rotated from the neutral position in a clockwise
direction, when viewed as shown in Fig. 4, nincty degrees until the handle 36 1s generally
horizontal.

[0039] Latches 118, 142, and 144 are in the engaged position when handle 36 is in the
latch engaged position, and latches 118, 142, and 144 are in the disengaged position when
handle 36 is in the latch disengaged position. When latches 118, 142, and 144 are in the
engaged position and lock 28 does not engage locking structure 26, handle 36 is freely
moveable between the neutral position and the latch engaged position without moving latches
118, 142, and 144. When latches 118, 142, and 144 are in the disengaged position and lock
28 does not engage locking structure 26, handle 36 is freely moveable between the neutral
position and the latch disengaged position without moving latches 118, 142, and 144.

10040] When latches 118, 142, and 144 are in the engaged position, handle 36 may be
rotated from the neutral position to the latch disengaged position to move the latches 118,

142, and 144 to the disengaged position. As handle 36 is rotated from the neutral position to
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the latch disengaged position, shaft 34 rotates latch actuator 120 from the position shown in
Fig. 6 to the position shown in Fig. 12. As latch actuator 120 is rotated to the position shown
in Fig. 12, sides 120c and 120d of latch actuator 120 engage protrusions 124 and 126,
respectively, of latch 118 to rotate latch 118 from the engaged position to the disengaged
position. When latch 118 is in the engaged position (Fig. 6), compression spring 136 is
positioned to resist rotation of latch 118 to the disengaged position (Fig. 12). In order to
rotate latch 118 trom the engaged position to the disengaged position, handle 36 must be
rotated with enough torque to compress spring 136 because as latch 118 rotates the distance
between protrusion 134 and the bottom of C-shaped plate 116 decreases. When latch 118 is
rotated to the disengaged position shown in Fig. 12, protrusions 124 and 126 engage notches
128b and 130a, respectively, ot C-shaped plate 116 to prevent further rotation of latch 118.
{0041] Rotation of latch 118 to the disengaged position also moves latches 142 and
144, shown in Fig. 1, to the disengaged‘position via upper and lower bars 138 and 140. As
latch 118 moves to the disengaged position, protrusion 124 moves downward from the
position shown in Fig. 3 to the position shown in Fig. 11, which causes upper bar 138 to
move downward and latch 142 (Fig. 1) to move to the disengaged position. Further, as latch
118 moves to the disengaged position, protrusion 126 moves upward from the position shown
in Fig. 3 to the position shown in Fig. 11, which causes lower bar 140 to move upward and
latch 144 (Fig. 1) to move to the disengaged position. When latches 118, 142, and 144 are in
the engaged position, they extend outward beyond the perimeter of door 12, and when they
are in the disengaged position, they are retracted so that they do not extend beyond the
perimeter of door 12.

[0042] When latches 118, 142, and 144 are in the disengaged position, handle 36 may
be rotated from the neutral position to the latch engaged position to move the latches 118,

142, and 144 to the engaged position. As handle 36 is rotated from the neutral position to the
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latch engaged position, shatt 34 rotates latch actuator 120 to the position shown in Fig. 7. As
latch actuator 120 is rotated to the position shown in Fig. 7, sides 120c and 120d of latch
actuator 120 engage protrusions 124 and 126, respectively, of latch 118 to rotate latch 118
from the disengaged position to the engaged position. When latch 118 is in the disengaged
position, compression spring 136 is positioned to resist rotation of latch 118 to the engaged
position. In order to rotate latch 118 from the disengaged position to the engaged position,
handle 36 must be rotated with enough torque to compress spring 136 because as latch 118
rotates the distance between protrusion 134 and the bottom ot C-shaped plate 116 decreases.
When latch 118 is rotated to the engaged position shown in Fig. 6, protrusions 124 and 126
engage notches 128a and 130b, respectively, of C-shaped plate 116 to prevent further rotation
of latch 118.

[0043] Rotation of latch 118 to the engaged position also moves latches 142 and 144,
shown in Fig. 1, to the engaged position via upper and lower bars 138 and 140. As latch 118
moves to the engaged position, protrusion 124 moves upward trom the position shown in Fig.
11 to the position shown in Fig. 3, which causes upper bar 138 to move upward and latch 142
(Fig. 1) to move to the engaged position. Further, as latch 118 moves to the engaged
position, protrusion 126 moves downward from the position shown in Fig. 11 to the position
shown in Fig. 3, which causes lower bar 140 to move downward and latch 144 (Fig. 1) to
move to the engaged position. As latches 118, 142, and 144 move from the disengaged
position to the engaged position, they preferably engage a portion of the door frame (not
shown) surrounding door 12 to pull door 12 in relatively tight sealing engagement with the
frame in order to prevent moisture and contaminants from leaking between the door 12 and
the frame. Door 12 is most preferably suitable for use with a NEMA Type 4 rated enclosure.

[0044] When latches 118, 142, and 144 are in the engaged position, handle 36 may be

moved from the latch engaged position to the neutral position so that the receptacle 56 of
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locking structure 26 is positioned to receive bolt 108 of lock 28, as shown in Fig. 10. When
lock 28 is actuated so that bolt 108 is received by receptacle 56, handle 36 may not be rotated
to move latches 118, 142, and 144 from the engaged position to the disengaged position for
the purpose of opening door 12 from the outside of the enclosure to which door 12 provides
access.

[0045] However, even when lock 28 is actuated so that bolt 108 is received by
receptacle 56, emergency release 32 (Fig. 1) may be operated to move latches 118, 142, and
144 trom the engaged position to the disengaged position for the purpose of opening door 12
from the inside of the enclosure to which door 12 provides access so that a person is not
accidentally locked inside the enclosure. Push bar 152, shown in Fig. 2, may be pushed
toward door 12 to move latches 118, 142, and 144 from the cngaged position to the
disengaged position. As push bar 152 is pushed toward door 12, corner 154b and vertical bar
156 raise upward from the position shown in Fig. 2 to the position shown in Fig. 11. Upward
movement of vertical bar 156 causes flat bar 158 to rotate from the position shown in Fig. 2
to the position shown in Fig. 11, which causes protrusion 124 to move downward to the
position shown in Fig. 11 and protrusion 126 to move upward to the position shown in Fig.
11. When protrusions 124 and 126 are in the position shown in Fig. 11, latches 118, 142, and
144 are in the disengaged position, as described above.

[0046] When handle 36 is locked in the neutral position via lock 28 and locking
structure 26, emergency release 32 may move latches 118, 142, and 144 from their engaged
position to their disengaged position independently from handle 36 because latch 118 is
rotatable independently from handle 36 when handle 36 1s in the neutral position. As shown
in Fig. 6, when handle 36 is in the neutral position and latch 118 is in the engaged position,
latch actuator 120 does not prevent rotation of latch 118 to the disengaged position so that

emergency release 32 may move latches 118, 142, and 144 to the disengaged position.
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Because handle 36 cannot be locked in the latch engaged position via locking structure 26
and lock 28, emergency release 32 may move latch actuator 120 and handle 36 to the neutral
position when moving latches 118, 142, and 144 from the engaged position to the disengaged
position.

[0047] From the foregoing it will be seen that this invention is one well adapted to
attain all ends and objectives herein-above set forth, together with the other advantages which
are obvious and which are inherent to the invention.

[0048] Since many possible embodiments may be made of the invention without
departing from the scope thercot, it 1s to be understood that all matters herein set forth or
shown in the accompanying drawings are to be interpreted as illustrative, and not in a limiting
sense.

[0049] While specific embodiments have been shown and discussed, various
moditications may of course be made, and the invention is not limited to the specific forms or
arrangement of parts and steps described herein, except insofar as such limitations are
included in the following claims. Further, it will be understood that certain features and
subcombinations are of utility and may be employed without reference to other features and

subcombinations. This 1s contemplated by and is within the scope of the claims.
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CLAIMS

What is claimed and desired to be secured by Letters Patent is as follows:

1. A lock assembly, comprising:

an actuator moveable between first, second, and third positions, wherein the actuator
moves from the first position to the second position in a first direction, and the actuator moves
from the first position to the third position in a second direction that is opposite the first
direction;

a locking structure coupled to the actuator and comprising a receptacle positioned to
receive at least a portion of a lock when the actuator is in the first position to prevent movement
of the actuator; and

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable by the actuator between an engaged position and a disengaged

position.

2. The lock assembly of claim 1, wherein the receptacle is not positioned to receive the

portion of the lock when the actuator is in the second position.

3. The lock assembly of claim 1 or 2, wherein the actuator comprises a shaft that is rotatable

between the first and second positions, and wherein the actuator comprises a handle coupled with
the shaft.

4, The lock assembly of any one of claims 1 to 3, wherein the lock comprises a lock
protrusion, wherein the lock protrusion moves between an unlocked position and a locked
position, in which the lock protrusion is received by the receptacle when the actuator is in the

first position.

5. The lock assembly of claim 4, wherein the actuator extends through an opening in a door
having an exterior side and an interior side, and wherein the locking structure and lock protrusion

are positioned adjacent the interior side.

14
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6. The lock assembly of claim 5, wherein the lock comprises a user input device positioned

adjacent the exterior side of the door.

7. The lock assembly of claim 4, wherein the lock protrusion moves vertically downward

from its unlocked position to its locked position.

8. The lock assembly of any one of claims 1 to 7, wherein the lock is separate from the

actuator and the locking structure.

9. The lock assembly of any one of claims 1 to 8, wherein the latch assembly is in the
engaged position when the actuator is in the second position, and wherein the latch assembly is

in the disengaged position when the actuator is in the third position.

10.  The lock assembly of claim 9, wherein when the latch assembly is in the engaged
position, the actuator is moveable between the first and second positions, and when the latch
assembly is in the disengaged position, the actuator is moveable between the first and third

positions.

11.  The lock assembly of any one of claims 1 to 10, wherein the latch assembly comprises

three latches that are each moveable between the engaged position and the disengaged position.

12.  The lock assembly of any one of claims 1 to 11, further comprising an emergency release
coupled to the latch assembly, wherein the emergency release is operable to move the latch
assembly from the engaged position to the disengaged position when the actuator is in the first

position.

13.  An assembly, comprising:

an actuator moveable between first, second and third positions;

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable between an engaged position and a disengaged position, wherein the

latch assembly is in the engaged position when the actuator is in the second position, wherein the
15
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latch assembly is in the disengaged position when the actuator is in the third position, wherein
when the latch assembly is in the engaged position, the actuator is moveable between the first
and second positions, and when the latch assembly is in the disengaged position, the actuator is
moveable between the first and third positions; and

a locking structure coupled to the actuator, wherein the locking structure is positioned to
engage a portion of a lock when the actuator is in the first position to prevent movement of the

actuator to the second position or the third position.

14.  The assembly of claim 13, wherein the lock comprises a lock protrusion, wherein the lock
protrusion moves between an unlocked position and a locked position, and wherein the locking
structure comprises a receptacle that is positioned to receive the lock protrusion when the

actuator is in the first position and the lock protrusion is in the locked position.

15.  The assembly of claim 13 or 14, further comprising an emergency release coupled to the
latch assembly, wherein the emergency release is operable to move the latch assembly from the

engaged position to the disengaged position when the actuator is in the first position.

16. The assembly of any one of claims 13 to 15, wherein the actuator comprises a shaft that is
rotatable between the first, second and third positions, and wherein the actuator comprises a

handle coupled to the shaft.

17.  The assembly of any one of claims 13 to 16, wherein the actuator moves from the first
position to the second position in a first direction, and the actuator moves from the first position

to the third position in a second direction that is opposite the first direction.

18.  An assembly, comprising:

an actuator moveable between first, second, and third positions, wherein the actuator
moves from the first position to the second position in a first direction, and the actuator moves
from the first position to the third position in a second direction that is opposite the first

direction;

16
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a locking structure coupled to the actuator and comprising a receptacle positioned to
receive at least a portion of a lock when the actuator is in the first position to prevent movement
of the actuator;

a latch assembly coupled to the actuator, wherein the latch assembly comprises at least
one latch that is moveable by the actuator between an engaged position and a disengaged
position; and

an emergency release coupled to the latch assembly, wherein the emergency release is
operable to move the latch assembly from the engaged position to the disengaged position
independently from the actuator when the actuator is in the first position and movement of the

actuator is prevented by the locking structure.

19.  The assembly of claim 18, wherein the latch assembly is in the engaged position when
the actuator is in the second position, and wherein the latch assembly is in the disengaged

position when the actuator is in the third position.

20.  The assembly of claim 19, wherein when the latch assembly is in the engaged position,
the actuator is moveable between the first and second positions, and when the latch assembly is

in the disengaged position, the actuator is moveable between the first and third positions.

21. The assembly of any one of claims 18 to 20, wherein the lock comprises a lock
protrusion, wherein the lock protrusion moves between an unlocked position and a locked
position, in which the lock protrusion is received by the receptacle when the actuator is in the

first position.

22.  The assembly of claim 21, wherein the actuator extends through an opening in a door
having an exterior side and an interior side, and wherein the locking structure, lock protrusion,

and emergency release are positioned adjacent the interior side.
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