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SUPPORT STRUCTURE FOR HANDLE ASSEMBLY

This application is being filed on 5 February 2020, as a PCT International patent
application, and claims priority to U.S. Provisional Patent Application No. 62/803,991,
filed February 11, 2019, the disclosure of which is hereby incorporated by reference

herein in its entirety.

Background

A handle assembly, typically on a door, is used to control access through the
door. When installed on a door where keyed-lock security is desired, the handle
assembly includes a space for accommodating a lock, such as a lock core, which is
movably coupled to a spindle. The spindle is connected to a latch, and the spindle can
operate the latch between a locked or an unlocked position. When in the locked
position, the latch is locked in an extended position so that the door cooperates with a
door frame to secure the door in a closed position and prevent retraction of the latch.
When in the unlocked position, the latch can be moved to a retracted position by
rotation of the handle and thereby allow relative movement between the door frame and
the door.

A handle assembly typically includes a removable handle installed on a sleeve.
The handle is removable from the sleeve to ease installation of the handle assembly,
enable easy servicing of the handle assembly, and allow different handles to be installed
on the sleeve. The handle is held in place on the sleeve by a catch. The catch can be
accessed through a hole on the handle and depressed to release the handle from the
sleeve only when the lock core in the handle assembly is unlocked. However, in some
handle assemblies, brute force can be used to overcome the catch mechanism, even
when the lock core of the handle assembly is in the locked position. This creates a
security issue, as an unwanted user can remove the handle, which includes the lock
core, and manipulate the internal components of the handle assembly to open the door.
This tampering can be done without signs of excessive force being used.

Therefore, improvements in handle assemblies are needed.
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Summary

The present disclosure relates generally to a handle assembly. In one possible
configuration, and by non-limiting example, the handle assembly includes a support
structure that is configured to resist forced removal of a handle from the handle
assembly.

In one aspect of the present disclosure, a handle assembly is disclosed. The
handle assembly includes a removable handle that includes a positioning hole. The
handle assembly includes a lock core positioned within the handle. The handle
assembly includes a sleeve sized and shaped to receive the handle therearound and the
lock core at least partially therein. The handle assembly includes a catch positioned
within the sleeve. The catch has an extended position and a retracted position. When in
the extended position, a protrusion of the catch interfaces with a portion of the
positioning hole of the handle so as to prevent relative movement between the handle
and the sleeve. When in the retracted position, the handle is movable relative to the
sleeve. The handle assembly includes a spindle positioned within the sleeve and
connected to the lock core. The spindle has a longitudinal axis. The spindle is rotatable
by the lock core between a locked position and an unlocked position. When in the
locked position, the sleeve is not rotatable, and when in the unlocked position, the
sleeve is rotatable. The handle assembly includes a support structure that is configured
to support the spindle. The support structure is in a fixed rotational relationship with
respect to the handle. When the catch is in the extended position and the spindle is in
the locked position, deflection of the spindle in a direction transverse to the longitudinal
axis is resisted by way of the support structure.

In another aspect of the present disclosure, a method of increasing the security
of a handle assembly is disclosed. The method includes providing a handle assembly
that includes a removable handle that includes a positioning hole. The handle assembly
includes a lock core positioned within the handle, and the handle assembly includes a
sleeve sized and shaped to receive the handle therearound and the lock core at least
partially therein. The handle assembly includes a catch positioned within the sleeve.
The catch has an extended position and a retracted position. When in the extended

position, a protrusion of the catch interfaces with a portion of the positioning hole of the
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handle so as to prevent relative movement between the handle and the sleeve. When in
the retracted position, the handle is movable relative to the sleeve. The handle assembly
includes a spindle positioned within the sleeve and connected to the lock core. The
spindle has a longitudinal axis, and the spindle is rotatable by the lock core between a
locked position and an unlocked position. When in the locked position, the sleeve is not
rotatable, and when in the unlocked position, the sleeve is rotatable. The method
includes resisting deflection of the spindle transverse to the longitudinal axis of the
spindle by way of a support structure when the catch is in the extended position and the
spindle is in the locked position. The support structure is movable with respect to the
spindle and the support structure is in a fixed rotational relationship with respect to the
handle.

In another aspect of the present disclosure, a handle assembly is disclosed. The
handle assembly includes a removable handle that includes a positioning hole. The
handle assembly includes a lock core positioned within the handle, and the lock core
includes a keyway at a first side and a spindle connector at an opposite, second side.
The handle assembly includes a sleeve sized and shaped to receive the handle
therearound and the lock core at least partially therein. The handle assembly includes a
catch positioned within the sleeve. The catch has an extended position and a retracted
position, and when in the extended position, a protrusion of the catch interfaces with a
portion of the positioning hole of the handle so as to prevent relative movement
between the handle and the sleeve. When in the retracted position, the handle is
movable relative to the sleeve. The handle assembly includes a spindle positioned
within the sleeve and connected to the spindle connector of the lock core. The spindle is
rotatable by the lock core between a locked position and an unlocked position. When in
the locked position, the sleeve is not rotatable, and when in the unlocked position, the
sleeve is rotatable. The handle assembly includes a support structure that is configured
to resist deflection of the spindle transverse to a longitudinal axis of the spindle when
the catch is in the extended position and the spindle is in the locked position. The
support structure is at least one of a blocking element of the sleeve or the spindle

connector of the lock core.
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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

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
be described in conjunction with the appended drawings, wherein like numerals denote
like elements.

FIG. 1 illustrates a perspective view of a handle assembly, according to one
embodiment of the present disclosure.

FIG. 2 illustrates another perspective view of a handle assembly, according to
one embodiment of the present disclosure.

FIG. 3 illustrates a partial exploded view of the handle assembly of FIG. 1.

FIG. 4 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 1 with a spindle in a locked position.

FIG. 5 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 1 with the spindle in an unlocked position.

FIG. 6 illustrates a cross sectional view of the handle assembly along the line 6-
6 in FIG. 4 with the spindle in the locked position.

FIG. 7 illustrates a cross sectional view of the handle assembly along the line 7-
7 in FIG. 5 with the spindle in the unlocked position.

FIG. 8 illustrates a perspective view of a sleeve of the handle assembly of FIG.

FIG. 9 illustrates another perspective view of a sleeve of the handle assembly of
FIG. 3.
FIG. 10 illustrates an end view of a sleeve of the handle assembly of FIG. 3.

4
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FIG. 11 illustrates a partial exploded view of a handle assembly, according to
one embodiment of the present disclosure.
FIG. 12 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 11 with the spindle in the locked position.
5 FIG. 13 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 11 with the spindle in the unlocked position.
FIG. 14 illustrates a cross sectional view of the handle assembly along the
line 14-14 in FIG. 12 with the spindle in the locked position.
FIG. 15 illustrates a cross sectional view of the handle assembly along the
10 line 15-15 in FIG. 13 with the spindle in the unlocked position.
FIG. 16 illustrates a perspective view of a spindle connector of the handle
assembly FIG. 11.
FIG. 17 illustrates another perspective view of a spindle connector of the handle
assembly FIG. 11.
15 FIG. 18 illustrates an end view of a spindle connector of the handle assembly
FIG. 11.
FIG. 19 illustrates another end view of a spindle connector of the handle
assembly FIG. 11.
FIG. 20 illustrates a partial exploded view of a handle assembly, according to
20  one embodiment of the present disclosure.
FIG. 21 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 20 with the spindle in the locked position.
FIG. 22 illustrates a longitudinal cross sectional view of the handle assembly of
FIG. 20 with the spindle in the unlocked position.
25 FIG. 23 illustrates a cross sectional view of the handle assembly along the
line 23-23 in FIG. 22 with the spindle in the locked position.
FIG. 24 illustrates a cross sectional view of the handle assembly along the
line 24-24 in FIG. 21 with the spindle in the unlocked position.
FIG. 25 illustrates a perspective view of a spindle connector of the handle

30  assembly FIG. 20.
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FIG. 26 illustrates another perspective view of a spindle connector of the handle
assembly FIG. 20.

FIG. 27 illustrates an end view of a spindle connector of the handle assembly
FIG. 20.

FIG. 28 illustrates another end view of a spindle connector of the handle
assembly FIG. 20.

FIG. 29 illustrates a side view of a spindle connector of the handle assembly
FIG. 20.

FIG. 30 illustrates another side view of a spindle connector of the handle

assembly FIG. 20.

Detailed Description

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.

The present disclosure relates to a support structure for a handle assembly. The
support structure adds additional security to the handle assembly and resists unwanted
tampering with the handle assembly. Such tampering is resisted by helping to prevent
the handle, and lock core positioned therein, from being removed from the handle
assembly when the handle assembly is in the locked position. The present disclosure
includes a support structure that supports a spindle of the handle assembly when a lock
core of the handle assembly is in the locked position. In some examples, the spindle is
supported by way of a spindle connector that is connected to the lock core. By
supporting the spindle, when an unwanted user exerts a force on a catch holding the
handle on the handle assembly when the handle assembly is in the locked position,
movement of the spindle is resisted and therefore movement of the catch is resisted and
the handle remains secured to the handle assembly. In some examples, the support

structure can prevent movement of the catch itself. In some examples, the support
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structure is integrated with a portion of the handle assembly, and, therefore, an
additional part is not required. Thus, no further part cost is required thus reducing
complexity of the handle assembly and improving the security of the handle assembly.
In some examples, the support structure is in a fixed rotational relationship with handle.
The support structure is not a ring that has a center hole disposed at the center where the
hole is configured to pass the spindle therethrough.

FIGS. 1 and 2 show perspective views of a handle assembly 100. In some
examples, the handle assembly 100 is configured be installed on a door where a lock
core 104 is desired. In some examples, the door can be an interior or exterior door. In
some examples, the handle assembly 100 can be installed on a barrier other than a door,
such has a gate, hatch, or the like.

As shown, the handle assembly 100 is configured to be mounted to an exterior
side of a door. In some examples, the corresponding interior side of the door can
include a door handle that has a lock operating apparatus, such as a thumb lock, that can
be operated without the use of a key.

The handle assembly 100 includes a handle 102, the lock core 104, a rose 106, a
spindle 108, a transmission element 110, and mounting elements 112.

The handle 102 can be sized and shaped in a variety of different ways so as to
allow the user to interact with the handle assembly 100. For example, the handle 102
can be rotated by the user when the user interacts with the handle assembly 100 and can
be biased to a default position via a spring. The handle 102 can be a knob, a lever, or the
like. The handle 102 includes a central cavity 114 sized and shaped to receive the lock
core 104. The central cavity 114 can include grooves and/or projections to receive
corresponding grooves and/or projections of the lock core 104.

The handle 102 also includes a positioning hole 116. The positioning hole 116 is
configured to allow the user to access portions of the handle assembly 100 to remove
and secure the handle 102 to the handle assembly 102. In the depicted examples, the
positioning hole 116 is positioned at a side of the handle 102. In other examples, the
positioning hole can be positioned elsewhere on the handle 102.

The lock core 104 is positioned within the central cavity 114 of the handle 102.

The lock core 104 is operable when a valid key is positioned, and rotated, within a

7
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keyway 118. In some examples, the lock core 104 can be rekeyable without removal of
the lock core 104 from the central cavity 114 of the handle 102.

The rose 106 is configured to provide protection to the internal components of
the handle assembly 100 while also providing the handle assembly 100 with a particular
aesthetic. The rose 106 can be sized and shaped in a variety of different ways. In some
examples, the rose 106 also includes a positioning hole that corresponds with the
positioning hole 116 of the handle 102.

The spindle 108 is configured to be coupled to the lock core 104 and also
facilitate locking and unlocking of the handle assembly 100. In some examples, the
spindle 108 cooperates with a separate locking mechanism positioned at the handle
assembly installed on the interior side of the door. In some examples, the spindle 108
interfaces with a latch in the door. The spindle 108 is moved between a locked position
and an unlocked position by the lock core 104. Upon rotation of the handle 102, the
spindle 108 is not rotated.

The transmission element 110 is configured to be rotated by the handle 102
when the handle assembly 100 is in the unlocked position. The transmission element
110 is configured to mate with the latch, which is installed in the door, to actuate the
latch between an extended position, when the handle is not rotated, and a retracted
position, when the handle 102 is rotated. In some examples, the spindle 108 is
positioned within, and rotatable separately from, the transmission element 110.

The mounting elements 112 facilitate the mounting of the handle assembly 100
to an interior handle assembly. The mounting elements 112 can be configured to receive
bolts from the interior side of the door. In some examples, the mounting elements 112
are configure to be positioned within a bore of the door.

FIG. 3 shows a partial exploded view of the handle assembly 100. The handle
assembly 100 further includes a catch 120 and a sleeve 122. Further, the lock core 104
is shown to include a spindle connector 124 that is connectable to the lock core 104 at
an opposite side than the keyway 118.

The catch 120 is movably positioned within the sleeve 122, specifically a sleeve

recess 123 . The catch 120 is movable transverse to a longitudinal axis 128. In the
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depicted example, the catch 120 includes an aperture 127 that receives the spindle 108
therein. In some examples, the aperture 127 can include a bearing surface 129 therein.

The catch 120 is configured to be positioned in an extended position and
interface with the handle 102 so as to secure the handle 102 onto the sleeve 122. When
the catch 120 secures the handle 102 onto the sleeve 122, relative movement between
the handle 102 and the sleeve 122 is prevented by the catch 120. Specifically, a
projection 126 of the catch 120 interfaces with the positioning hole 116 of the
handle 102.

When positioned in a retracted position, the catch 120 allows for relative
movement between the sleeve 126 and the handle 102. This allows the handle 102 to be
removed from the sleeve 122. In some examples, the catch 120 is biased toward the
extended position. In some examples, the catch 120 is biased toward the extended
position by way of a spring-like element.

The sleeve 122 is configured to interface with the transmission element 110 and
the handle 102 so that the sleeve 122 transfers rotation from the handle 102 to the
transmission element 110. This relationship allows rotation of the handle 102 of the
handle assembly 100 to operate the latch, and thereby control the position of the latch
between the extended and retracted positions. In some examples, the sleeve 122 can be
manufactured using a progressive die. In some examples, the sleeve 122 is configured
to receive the lock core 104 and spindle 108 therein. In further examples, the sleeve 122
is configured to support at least one of the catch 120 or spindle 110 in a direction
transverse to the longitudinal axis 128.

The spindle connector 124 transfers rotation of the lock core 104 to the spindle
108. In some examples, only a limited amount of rotation of the lock core 104 is
transferred to the spindle 108. In some examples, the spindle connector 124 is
monolithically formed with the lock core 104. In other examples, the spindle connector
124 is fastened to the lock core 104.

FIGS. 4 and 5 show longitudinal cross sections of the handle assembly 100.
FIG. 4 shows the spindle 108 in the locked position. FIG. 5 shows the spindle 108 in the

unlocked position. As shown, the handle assembly 100 includes a support structure 130.
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FIG. 6 is a cross sectional view along line 6-6 of FIG. 4. FIG. 7 is a cross sectional view
along line 7-7 of FIG. 5.

FIG. 4 shows the catch 120 in the extended position, with the protrusion 126
positioned within the positioning hole 116 of the handle 102. Because the spindle 108 is
also in the locked position, the spindle 108 interfaces with the bearing surface 129 of
the aperture 127 of the catch 120. To prevent unwanted movement of the spindle 108
transverse to the longitudinal axis 128, the support structure 130 is shown to support the
spindle 108. In some examples, the support structure 130 supports the spindle
connector 124.

In the depicted embodiments, the support structure 130 is integral with the
sleeve 122 in the form of a blocking element/tab. In depicted example, the support
structure 130 supports the spindle 108 when the spindle 108 is in the locked position.
Such support resists an unwanted user from forcing the catch 120 toward the retracted
(indicated by the arrow F) position by pressing on the catch 120 and deflecting the
spindle 108. By not allowing the spindle to deflect, the catch 120 is prevented from
moving to the retracted position and thus removal of the handle 102 from the sleeve 122
is prevented.

FIG. 5 shows the spindle 108 in the unlocked position. In the depicted example,
the end of the spindle 108 has a blade-like construction. Therefore, when the spindle
108 is rotated to the unlocked position, the catch 120 can be moved to the retracted
position because the spindle 108 does not interface with the bearing surface 129 of the
aperture 127 of the catch 120 when the spindle 108 is in the unlocked position. Once
moved to the retracted position, the protrusion 126 of the catch 120 is removed from
interfacing with the handle 102.

Because of the construction of the spindle 108, the support structure 130 does
not support the spindle 108 when the spindle 108 is in the unlocked position. Further,
because the support structure 130 is integral in the sleeve 122, upon rotation of the
sleeve 122 by the handle 102, the support structure 130 is rotatable relative to the
spindle 108. Thus the support structure 130 is in a fixed rotational relationship with

respect to the sleeve 122 and the handle 102.
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FIGS. 8 and 9 show perspective views of the sleeve 122. FIG. 10 shows an end
view of the sleeve 122. As shown, the support structure 130 extends from a cylindrical
wall 132 to an interior 134 of the sleeve 122. In some examples, the support structure
130 can be monolithically formed with the wall 132. In some examples, the support
structure 130 can be fastened to the wall 132 by way of a fastener, weld, or the like. In
some examples, the sleeve 122 is a multi-part sleeve including multiple portions that
can be separable.

FIG. 11 shows a partially exploded view of a handle assembly 200, according to
another embodiment of the present disclosure. The handle assembly 200 is substantially
similar to the handle assembly 100 described above. However, a catch 220, a sleeve
222, a support structure 230, and a spindle connector 224 of the lock core 104 are
configured different than what is described above with respect to the handle assembly
100. Specifically, the support structure 230 is integral with the spindle connector 224 of
the lock core 104.

The catch 220 is substantially similar to the catch 120 and helps to retain the
handle 102 on the sleeve 222 when the catch 220 is in an extended position. The catch
220 further allows removal of the handle 102 from the sleeve 222 when the catch 220 is
in a retracted position. In the depicted embodiment, the catch 220 includes an aperture
227 configured to receive the support surface 230 of the spindle connector 224. In some
examples, the spindle 108 is also positioned within the aperture 227. In some examples,
the aperture 227 of the catch 220 is open at the side opposite a projection 226 of the
catch 220.

The sleeve 222 is substantially similar to the sleeve 122 described above. In
some examples, the sleeve 222 does not include a support structure disposed at an
interior 234. In some examples, the sleeve 222 does include a support structure
substantially similar to support structure 130 at the interior 234 of the sleeve 222.

The spindle connector 224 is substantially similar to the spindle connector 124
described above. The spindle connector 224 is configured to be in communication with
the lock core 104 and the spindle 108 to facilitate the locking/unlocking of the
spindle 108. The spindle connector 224 includes the support surface 230 that is

11
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configured to support the catch 220 when in a first position, thereby preventing
movement of the catch 220.

FIG. 12 shows a longitudinal cross section of the handle assembly 200. As
shown, the spindle 108 is in the locked position, the catch 220 is in the extended
position, and the spindle connector 224 is in the first position. In some examples, the
lock core 104 is either locked or unlocked. The spindle connector is configured to resist
movement of the catch 220 to the retracted position, in a direction transverse to the
longitudinal axis 228.

FIG. 13 shows a longitudinal cross section of the handle assembly 200. As
shown, the spindle 108 is in the unlocked position, the catch 220 is in the extended
position, and the spindle connector 224 is in a second position. Further, the lock core
104 is unlocked. Because the spindle connector 224 is in the second position, which is a
rotated position from the first position, the catch 220 can move to the retracted position
when a force is received at the projection 226 of the catch 220.

In the depicted embodiment, the spindle connector 224 is always in the first
position when a key is not positioned/rotated in the keyway 118 of the lock core 104.
Therefore, regardless of whether or not the lock core 104 is unlocked or locked, the
spindle connector 224 will be in the first position. When a valid key is inserted into the
keyway 118 and rotated, the spindle connector 224 will rotate to the second position,
thereby allowing the user to move the catch 220 to the retracted position, and remove
the handle 102 from the sleeve 222. In some examples, the key will need to be held
rotated while the catch 220 is moved to the retracted position.

FIG. 14 shows a cross-sectional view along line 14-14 of FIG. 12. As shown, the
spindle 108 is received and positioned in a recess 225 of the spindle connector 224. The
recess 225 is configured so that the spindle connector 224 only transfers a portion of its
rotation to the spindle 108 when rotated.

As shown, the spindle 108 is in the locked position, the catch 220 is in the
extended position, and the spindle connector 224 is in the first position. Because the
support surface 230 has an oblong cross-section, when in the first position, the support
surface supports the catch 220 so as to resist movement of the catch 220 to the retracted

position, thereby preventing movement of the spindle 108 in the transverse direction
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with respect to the longitudinal axis 228. In some examples, the support surface 230 is
the exterior surface of the spindle connector 224. In some examples, the support surface
230 is a portion of the exterior surface of the spindle connector.

FIG. 15 shows a cross-sectional view along line 15-15 of FIG. 13. As shown, the
spindle 108 is received in a recess 225 of the spindle connector 224. As shown, the
spindle 108 is in the unlocked position, the catch 220 is in the extended position, and
the spindle connector 224 is in the second position. Because the support surface 230 has
an oblong cross-section, when in the second position, the support surface 230 is
positioned within the aperture 227 of the catch 220 so as to allow the catch 220 to move
to the retracted position.

FIGS. 16 and 17 show perspective views of the spindle connector 224. The
spindle connector 224 includes a first end 237 and a second end 239. FIG. 18 shows an
end view of the first end 237 of the spindle connector 224, and FIG. 19 shows an end
view of the second end 239 of the spindle connector 224.

At the first end 237, the spindle connector 224 is configured to mate with the
lock core 104 so that rotation of a portion of the lock core 104 by a key in the keyway
118 is transferred to the spindle connector 224. In some examples, the first end 237
includes a projection 231 to mate with the lock core 104

The recess 225 is at the second end 239 of the spindle connector 224. The recess
225 can be configured in a variety of ways to transfer some, or all, of the rotation
received from the lock core 104 to the spindle 108.

The support surface 230 is shown to be an exterior portion of the spindle
connector 224. As mentioned above, in some examples, the second end 239 of the
spindle connector 224 can have an oblong cross-section. In some example, the second
end 239 can have a rectangular cross section. In some examples, the second end 239 can
have a configuration where a cross sectional width of the second end 239 is smaller than
the opposite, cross-sectional length. In some examples, the support surface 230 includes
a curved surface, as shown.

FIG. 20 shows a partially exploded view of a handle assembly 300, according to
another embodiment of the present disclosure. The handle assembly 300 is substantially

similar to the handle assemblies 100, 200 described above. However, a catch 320, a
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sleeve 322, a support structure 330, and a spindle connector 324 of the lock core 104 are
configured differently than that the what is described above with respect to the handle
assemblies 100, 200. Like in handle assembly 200, the support structure 330 is integral
with the spindle connector 324 of the lock core 104.

The catch 320 is substantially similar to the catches 120, 220 and helps to retain
the handle 102 ion the sleeve 322 when the catch 320 is in an extended position. The
catch 320 further allows removal of the handle 102 from the sleeve 322 when the catch
320 1s in a retracted position. In the depicted embodiment, the catch 320 includes an
aperture 327 configured to receive the spindle 108. In some examples, the aperture 327
of the catch 320 is open at the side opposite a projection 326 of the catch 320.

The sleeve 322 is substantially similar to the sleeves 122, 222 described above.
In some examples, the sleeve 322 does not include a support structure disposed at an
interior 334. In some examples, the sleeve 322 does include a support structure
substantially similar to support structure 130 at the interior 334 of the sleeve 322.

The spindle connector 324 is substantially similar to the spindle connectors 124,
224 described above. The spindle connector 324 is configured to be in communication
with the lock core 104 and the spindle 108 to facilitate the locking/unlocking of the
spindle 108. The spindle connector 324 includes the support surface 330 that is
configured to support the spindle 108 when in a first position, thereby preventing
unwanted movement of the spindle transverse to a longitudinal axis 328.

FIG. 21 shows a longitudinal cross section of the handle assembly 300. As
shown, the spindle 108 is in the locked position, the catch 320 is in the extended
position, and the spindle connector 324 is in the first position. In some examples, the
lock core 104 is either locked or unlocked. When in the first position, the spindle
connector 324, resists movement of the catch 320 to the retracted position by using the
support surface 330 to support the spindle 108 and prevent movement of the spindle 108
in a direction transverse to the longitudinal axis 328.

FIG. 22 shows a longitudinal cross section of the handle assembly 300. As
shown, the spindle 108 is in the unlocked position, the catch 320 is in the extended
position, and the spindle connector 324 is in the first position. Further, the lock core 104

has been unlocked. Because the spindle 108 has been rotated to the unlocked position,
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the spindle is no longer supported by the support surface 330 and the catch 320 can
move to the retracted position when a force is received at the projection 326 of the
catch 320.

In the depicted embodiment, the spindle connector 324 is always in the first
position when a key is not positioned/rotated in the keyway 118 of the lock core 104.
Therefore, regardless of whether or not the lock core 104 is unlocked or locked, the
spindle connector 324 will be in the first position. When a valid key is inserted into the
keyway 118 and rotated, the spindle connector 324 will rotate to a second position.
However, unlike handle assembly 200, because the support surface 330 supports the
spindle 108, and not the catch 320 directly, a valid key will not need to be inserted and
rotated in the keyway 118 in order to remove the handle 102 from the sleeve 322. The
spindle 108 will only need to be in the unlocked position to allow the catch 320 to be
moved to the retracted position.

FIG. 23 shows a cross-sectional view along line 23-23 of FIG. 21. As shown, the
spindle 108 is received and positioned within the aperture 327 of the catch 320. As
shown, the spindle 108 is in the locked position, the catch 320 is in the extended
position, and the spindle connector 324 is in the first position. Because the support
surface 330 is aligned within the spindle 108, movement of the catch 320 is resisted by
the fact that the spindle 108 is positioned directly between a bearing surface 329 of the
aperture 327 of the catch 320 and the support surface 330. Because of this alignment,
movement of the spindle 108 in the transverse direction with respect to the longitudinal
axis 228 is prevented.

FIG. 24 shows a cross-sectional view along line 24-24 of FIG. 22. As shown, the
spindle 108 is in the unlocked position, the catch 320 is in the extended position, and
the spindle connector 324 is in the first position. Because the support surface 330 is
misaligned with the spindle 108, the catch 320 can move to the retracted position.

FIGS. 25 and 26 show perspective views of the spindle connector 324. The
spindle connector 324 includes a first end 337 and a second end 339. FIG. 27 shows an
end view of the first end 337 of the spindle connector 324, and FIG. 28 shows an end
view of the second end 339 of the spindle connector 324. FIG. 29 shows a side view of

the spindle connector 324, and FIG. 30 shows a top view of the spindle connector 324.
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At the first end 337, the spindle connector 324 is configured to mate with the
lock core 104 so that rotation of a portion of the lock core 104 by a key in the keyway
118 is transferred to the spindle connector 324. In some examples, the first end 337
includes a projection 331 to mate with the lock core 104

A recess 325 is at the second end 339 of the spindle connector 324. The recess
325 can be configured in a variety of ways to transfer some, or all, of the rotation
received from the lock core 104 to the spindle 108.

The support surface 330 is shown to be an exterior portion of the spindle
connector 324. In some examples, the support surface 330 is a radial projection at the
second end 339. In some examples, the radial projection is a tab.

Portions of the locking handle can a variety of different configurations. In some
examples, the sleeve, catch, and spindle connector can all include support surfaces, such
as those disclosed herein. In other examples, more than one of the sleeve, catch, and
spindle connector can include a support surface. In some examples, both the catch and
the spindle can be supported with support surfaces. With regard to the support surfaces
disclosed herein, all support surfaces are formed into portions of the handle assembly
that are needed for other functions of the handle assembly, such as the sleeve and/or the
spindle connector. This prevents the need for a separate part to support the spindle
and/or catch, thus being more cost effective.

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 handle assembly comprising:

a removable handle including a positioning hole;

a lock core positioned within the handle;

a sleeve sized and shaped to receive the handle therearound and the lock core at
least partially therein;

a catch positioned within the sleeve, the catch having an extended position and a
retracted position, wherein when in the extended position, a protrusion of the catch
interfaces with a portion of the positioning hole of the handle so as to prevent relative
movement between the handle and the sleeve, and when in the retracted position, the
handle is movable relative to the sleeve;

a spindle positioned within the sleeve and connected to the lock core, the spindle
having a longitudinal axis, wherein the spindle is rotatable by the lock core between a
locked position and an unlocked position, wherein when in the locked position, the
sleeve is not rotatable, and wherein when in the unlocked position, the sleeve is
rotatable; and

a support structure configured to support the spindle, wherein the support
structure 1s in a fixed rotational relationship with respect to the handle, wherein, when
the catch is in the extended position and the spindle is in the locked position, deflection
of the spindle in a direction transverse to the longitudinal axis is resisted by way of the

support structure.

2. The handle assembly of claim 1, wherein movement of the catch toward the

retracted position is prevented by way of the support structure.

3. The handle assembly of claim 1, wherein the support structure is a blocking
element of the sleeve, wherein the blocking element is aligned with a movement plane

within which the catch is movable.

4. The handle assembly of claim 1, wherein the support structure is a connector of

the lock core.
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5. The handle assembly of claim 1, wherein the support structure resists deflection

of the spindle when the spindle is in the locked position.

6. The handle assembly of claim 1, wherein the spindle is at least partially
supported by a bearing surface of the catch.

7. The handle assembly of claim 1, wherein the spindle is not supported by the
catch.
8. The handle assembly of claim 1, wherein said support structure is not a ring

having a center hole disposed at the center of the ring and provided for passing the

spindle.

0. The handle assembly of claim 1, wherein the handle is at least one of a knob or

lever.

10. A method of increasing the security of a handle assembly, the method
comprising:
providing a handle assembly including:
a removable handle including a positioning hole;
a lock core positioned within the handle;
a sleeve sized and shaped to receive the handle therearound and
the lock core at least partially therein;
a catch positioned within the sleeve, the catch having an extended
position and a retracted position, wherein when in the extended position, a
protrusion of the catch interfaces with a portion of the positioning hole of the
handle so as to prevent relative movement between the handle and the sleeve,
and when in the retracted position, the handle is movable relative to the sleeve;
a spindle positioned within the sleeve and connected to the lock

core, the spindle having a longitudinal axis, wherein the spindle is rotatable by
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the lock core between a locked position and an unlocked position, wherein when

in the locked position, the sleeve is not rotatable and wherein when in the

unlocked position, the sleeve is rotatable; and

resisting deflection of the spindle transverse to the longitudinal axis of the
spindle by way of a support structure when the catch is in the extended position and the
spindle is in the locked position, wherein the support structure is movable with respect
to the spindle and wherein the support structure is in a fixed rotational relationship with

respect to the handle.

11. The method of claim 10, wherein the support structure is integrally formed with
the sleeve.
12. The method of claim 10, wherein movement of the catch toward the retracted

position is resisted by the support structure.

13. The method of claim 10, wherein the support structure is a blocking element of

the sleeve generally aligned with a movement plane within which the catch is movable.

14. The method of claim 10, wherein the support structure is a connector of the lock

core.

15. The method of claim 10, further comprising resisting deflection of the spindle

when the spindle is in the locked position.

16. The method of claim 10, further comprising at least partially supporting the

spindle by way of a bearing surface of the catch.

17. The method of claim 10, wherein the spindle is not supported by the catch.

18. The method of claim 10, wherein the support structure is not a ring having a

center hole disposed at the center of the ring and provided for passing the spindle.
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19. A handle assembly comprising:

a removable handle including a positioning hole;

a lock core positioned within the handle, wherein the lock core includes a
keyway at a first side and a spindle connector at an opposite, second side;

a sleeve sized and shaped to receive the handle therearound and the lock core at
least partially therein;

a catch positioned within the sleeve, the catch having an extended position and a
retracted position, wherein when in the extended position, a protrusion of the catch
interfaces with a portion of the positioning hole of the handle so as to prevent relative
movement between the handle and the sleeve, and when in the retracted position, the
handle is movable relative to the sleeve;

a spindle positioned within the sleeve and connected to the spindle connector of
the lock core, wherein the spindle is rotatable by the lock core between a locked
position and an unlocked position, wherein when in the locked position, the sleeve is
not rotatable, and wherein when in the unlocked position, the sleeve is rotatable; and

a support structure configured to resist deflection of the spindle transverse to a
longitudinal axis of the spindle when the catch is in the extended position and the
spindle is in the locked position, wherein the support structure is at least one of a

blocking element of the sleeve or the spindle connector of the lock core.

20.  The handle assembly of claim 19, wherein the blocking element is a tab
positioned within the sleeve and positioned generally transverse to a longitudinal axis of

the sleeve.

21. The handle assembly of claim 19, wherein the blocking element is

monolithically formed with a wall of the sleeve.

22.  The handle assembly of claim 19, wherein the spindle connector of the lock core

has a generally oval cross section.

23.  The handle assembly of claim 19, wherein the spindle connector of the lock core

has a main body and a support protrusion extending from the main body, wherein the
20
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support protrusion is configured to support the spindle at an opposite side than the catch

is positioned.
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