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DOOR LOCK WITH ANTI-LIGATURE FUNCTION

BACKGROUND

[0001] The present invention relates to door locks. More particularly, the present invention
relates to a door lock for use in an institution such as a prison or mental health facility where
there is a risk of a patient or prisoner using the door knob or lever to secure a rope or the like (a

ligature) in an effort to hang or otherwise injure himself.
SUMMARY

[0002] The invention provides a lock device comprising a lock mechanism configured to be
mounted on a door, the lock mechanism including a locking member having extended and
retracted posiﬁons relative to the door for releasably securing the door relative to an adjacent
structure, and the lock mechanism including a pivoting member operably connected to the
Jocking member such that pivotal movement of the pivoting member about an axis moves the
locking member between the extended and retracted positions, and an assembly including a
handle manually pivotable about the axis, and a clutch mechanism connecting the handle to the
pivoting member, the clutch mechanism at all times transmitting a torque below a predetermined
value from the handle to the pivoting member, and the clutch mechanism at all times allowing
the handle to pivot relative to the pivoting member when the torqué exceeds the predetermined

value.

[0003] The invention also provides lock device comprising a lock mechanism configured to
be mounted on a door, the lock mechanism including a locking member having extended and
retracted positions relative to the door for releasably securing the door relative to an adjacent
structure, and a pivoting member operably connected to the locking member such that pivotal
movement of the pivoting member about an axis moves the locking member between the
extended and retracted positions, the lock mechanism having a locked state wherein the pivoting
member is prevented from pivoting and an unlocked state wherein the pivoting member is
pivotable, and an assembly including a handle manually pivotable about the axis, a cam member
fixed to the pivoting member for pivotal movement therewith, the cam member having a surface
having therein a recess, a rotor fixed to the handle for pivotal movement therewith, the rotor

having a surface facing the surface of the cam member and having therein a recess, a drive
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member seated in the recess of the cam member and in the recess of the rotor when the rotor is in
a normal position relative to the cam member, and a spring biasing the surface of the cam
member and the surface of the rotor together, such that, when the drive member is seated in the
recesses and the lock mechanism is in the unlocked state, pivotal movement of the rotor about
the axis is transmitted to the cam member via the drive member, whereby pivotable movement of
the handle is transmitted to the pivoting member of the lock mechanism, and such that, when the
lock mechanism is in the locked state and the handle is pivoted with a torque greater than an
amount determined by a force of the spring, the drive member moves against the force of the
spring and out of the recess, so that the rotor is able to pivot relative to the cam member,

whereby the handle is able to pivot relative to the pivoting member of the lock mechanism.

[0004] The invention also provides lock device comprising a lock mechanism configured to -
be mounted on a door, the lock mechanism including a locking member having extended and
retracted positions relative to the door for releasably securing the door relative to an adjacent
structure, and a pivoting member operably connected to the locking member such that pivotal
movement of the pivoting member about an axis moves the locking member between the
extended and retracted positions, the lock mechanism having a locked state wherein the pivoting
member is prevented from pivoting and an unlocked state wherein the pivoting member is
pivotable, an exterior assembly including a manually movable exterior member operébly
connected to the locking member for moving the locking member between the extended and
retracted positions, and an interior assembly including a handle manually pivotable about the
axis, the handle having a lever portion and a shank portion, a cam member having a cylindrical
portion fixed to the pivoting member for pivotal movement therewith, and the cam member
having a circular plate portion extending in a flange-like manner from an outer end of the
cylindrical portion, the plate portion of the cam member having a generally planar cam surface
generally perpendicular to the axis, the cam surface having therein first and sccond diametrically
spaced, generally circular recesses, each of the recesses having a depth, the cam surface having
therein an annular recess centered on the axis, the annular recess intersecting the recesses and
having a depth less than the depth of the recesses, and the cam surface also having therein a
cylindrical recess centered on the axis and located inside the annular recess, a rotor having a

cylindrical portion fixed to the handle for pivotal movement therewith, and the rotor having a
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circular plate portion extending in a flange-like manner from an inner end of the cylindrical
portion of the rotor, the plate portion of the rotor having a generally planar inner surface
generally perpendicular to the axis, the inner surface facing the cam surface and having thereon a
cylindrical portion extending into the cylindrical recess in the cam surface, and the plate portion
also having a generally planar outer surface generally perpendicular to the axis, the outer surface
facing away from the cam surface, and the plate portion having therethrough first and second
diametrically spaced openings extending between the inner and outer surfaces and respectively
aligned with the first and second recesses in the cam surface when the rotor is in a normal
position relative to the cam member, a first ball seated in the first recess of the cam member and
in the first opening of the plate portion when the rotor is in the normal position, a second ball
seated in the second recess of the cam member and in the second opening of the plate portion
when the rotor is in the normal position, a spring seat having a cylindrical sleeve surrounding the
cylindrical portion of the rotor, and the spring seat having a circular plate portion extending in a
flange-like manner from an inner end of the cylindrical sleeve, the plate portion having a
generally planar inner surface generally perpendicular to the axis, the inner surface of the plate
portion of the spring seat facing the outer surface of the plate portion of the rotor, and the inner
surface of the plate portion of the spring seat bearing against the first and second balls and
having therein an annular recess which is centered on the axis and in which the balls are seated,
and the plate portion of the spring seat also having a generally planar outer surface generally
perpendicular to the axis, the outer surface of the plate portion of the spring seat facing away
from the outer surface of the plate portion of the rotor, a coil spring surrounding the sleeve

~ portion, the spring having an inner .end engaging the outer surface of the plate portion of the
spring seal, and the spring having an outer end engaging the handle, such that the spring exerts a
force on and biases the plate portion of the spring scat against the first and second balls and
thercby biases the first and second balls into the first and second recesses. and a cover member
fixed to the handle, the cover member having thercin a circular opening which is centered on the
axis and through which the cylindrical portion of the cam member extends, and the cover
member engaging the plate portion of the cam member so that the plate portion of the cam
member, the rotor, the balls, the spring seat and the spring are held between the cover member
and an inner surface of the handle and are completely contained within the shank portion of the

handle, such that, when the first and second balls are seated in the first and second recesses and
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the lock mechanism is in the unlocked state, pivotal movement of the rotor about the axis is
transmitted to the cam member via the first and second balls, whereby pivotable movement of
the handle is transmitted to the pivoting member of the lock mechanism, and such that, when the
lock mechanism is in the locked state and the handle is pivoted with a torque greater than an
amount determined by the force of the spring, the first and second balls move against the force of
the spring and out of the first and second recesses and into the annular groove in the cam surface,
so as to move the spring seat axially relative to the rotor and away from the outer surface of the
plate portion of the rotor, and so that the rotor is able to pivot relative to the cam member,
whereby the handle is able to pivot relative to the pivoting member of the lock mechanism,

providing an anti-ligature function.

[0005] Other aspects of the invention will become apparent by consideration of the detailed

description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 is a perspective view of a lock device embodying the invention.
[0007] Fig. 2 is a perspective view of the interior handle.

[0008]  Fi

aa

. 3 is an exploded perspective view of the interior handle.

10009] Fig. 3 is another exploded perspective view of the interior handle.

- 10010] Fig. 5 is a sectional view along line 5—35 in Fig. 2.

[0011] Fig. 6 is view similar to Fig. 5 in which the lever is pivoted relative to the spindle and

the cam member.
[0012] Fig. 7 is view similar to Fig. 6 with the section taken through the balls.

[0013] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the

arrangement of components set forth in the following description or illustrated in the following
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drawings. The invention is capable of other embodiments and of being practiced or of being

carried out in various ways.
DETAILED DESCRIPTION

|0014] Fig. I shows a lock device 10 embodying the invention. The lock device is intended
for use in an institution such as a prison or mental health facility, so the device is locked on the
outside, as described below, rather than on the inside. The lock device 10 comprises a lock
mechanism 14 mounted on a door 18 (partially shown). While the illustrated lock device is a
mortise lock, it should be understood that the invention applies to other types of locks. The lock
mechanism 14 includes a locking member or latch 22 having extended (shown) and retracted
(not shown) positions relative to the door for releasably securing the door relative to an adjacent
structure, such as a door jamb. The fock mechanism 14 also includes (see Figs. 2-7) a pivoting
member or spindle 26 operably connected to the latch 22 such that pivotal movement of the
spindle 26 about an axis 30 moves the latch between the extended and retracted positions. The
manner in which the spindle 26 moves the latch 22 is well known. The spindle 26 is generally
square in cross-section. The lock mechanism 14 also includes (see Fig. 1) a locking member or
deadbolt 34 having extended (not shown) and retracted (shown) positions relative to the door 18.
‘The lock mechanism 14 has a locked state wherein the spindle 26 is prevented from pivoting and
an unlocked state wherein the spindle is pivotable. These states can be controlled by a key (not
shown) or by a thumbturn 38. In the illustrated construction, the lock mechanism 14 is in the
unlocked state when the deadbolt 34 is retracted. The lock mechanism 14 is in the locked state

when the deadbolt 34 is extended. Such an arrangement is known.

[0015] The lock device 10 also comprises an exterior assembly 42 including the

thumbturn 38 for operating the deadbolt as is known in the art. As mentioned above, the device
locks on the outside or exterior. The exterior assembly 42 also includes a manually movable
exterior member or lever 46 pivotable about the axis 30 and operably connected to the latch 22
for moving the latch between the extended and retracted positions. The exterior lever 46 can

also retract the deadbolt 34 as is known in the art.

[0016] The lock device 10 also comprises an interior assembly 50 including an interior

handle or lever 54 manually pivotable about the axis. The handle 54 has (see Fig. 2) a lever
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portion 58 and a shank portion 62. The handle 54 is shown in Fig. 1 with a trim ring 66 around

the shank portion 62, and is shown in the other figures without the trim ring. .

[0017] The lock device 10 also comprises (see Fig. 3) a clutch mechanism 70 connecting the
handle 54 to the spindle 26, the clutch mechanism 70 at all times transmitting a torque below a
predetermined value from the handle 54 to the spindle 26, and the clutch mechanism 70 at all
times allowing the handle 54 to pivot relative to the spindle 26 when the torque exceeds the
predetermined value. In other words, the clutc‘h mechanism 70 cannot be selectively engaged or
disengaged. It always functions as described. The predetermined value is detem‘ﬁned by the

force of a spring, which is described below.

[0018] The clutch mechanism 70 includes a cam member 74 having a cylindrical portion 78
fixed to the spindle 26 for pivotal movement therewith. As shown in Figs. 4 and 3, the
cylindrical portion 78 has therein a recess 82 that extends along the axis 30 and that is generally
square in cross-section. The spindle 26 extends into the recess 82 such that the spindle 26
cannot pivot to any significant extent relative to the cam member 74. The cam member 74 has a
circular plate portion 86 extending in a flange-like manner from an outer end of the cylindrical
portion 78 (the right end in Fig. 4). The plate portion 86 has (see Fig. 3) a generally planar cam
surface 90 generally perpendicular to the axis 30, the cam surface 90 having therein first and
second generally circular recesses 94 and 98. More particularly, each of the recesses 94 and 98
forms a portion of a sphere. The recesses 94 and 98 are diametrically spaced, i.e., they are
spaced along a line perpendicular to the axis 30. The cam surface 90 also has therein an annular
recess 102 centered on the axis 30, the annular recess 102 intersecting the recesses 94 and 98 and
having a depth less than the depth of the recesses. The cam surface 90 also has therein a
cylindrical recess 106 centered on the axis 30 and located inside the annular recess 102. In the
illustrated construction, as shown in Fig. 3, the cylindrical recess 106 communicates with the

square recess 82, but this need not be the case.

[0019] The clutch mechanism 70 also includes a rotor 110 having a hollow cylindrical
portion 114 fixed to the handle 54 for pivotal movement therewith. As shown in Figs. 3 and 5,
the cylindrical portion 114 has thereon a rectangular extension 118 that extends into a

rectangular recess 122 inside the handle 54, such that the rotor 110 cannot pivot to any
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significant extent relative to the handle 54. The rotor 110 also has a circular plate portion 126
extending in a flange-like manner from an inner end (the left end in Fig. 4) of the cylindrical
portion 114, the plate portion 126 having a generally planar inner surface 130 generally
perpendicular to the axis 30. The inner surface 130 faces the cam surface 90 and has thereon a
cylindrical portion 134 extending into the cylindrical recess 106 in the cam surface 90 to help
maintain the positions of the cam member 74 and the rotor 110. The plate portion 126 also has a
generally planar outer surface 138 generally perpendicular to the axis 30, the outer surface 138
facing away from the cam surface 90.. The plate portion 126 also has therethrough first and
second diametrically spaced openings or through-holes 144 and 148 extending between the inner
and outer surfaces 130 and 138 and respectively aligned with the recesses 94 and 98 in the cam
surface 90 when the rotor 110 is in a normal position relative to the cam member 74, as shown in

Fig. 5.

10020] The clutch mechanism 70 also includes first and sccond balls or drive members 154
and 158 respectively seated in the openings 144 and 148 of the plate portion 126. The balls
remain seated in the openings 144 and 148 during operation of the clutch mechanism. The balls
154 and 158 are also respectively seated in the recesses 94 and 98 of the cam member 74 when
the rotor 110 is in the normal position. This is shown in Fig. 5. The cluich mechanism 70 also
includes a sbring scat 162 having a cylindrical sleeve 166 surrounding the cylindrical portion 114
of the rotor 110. The spring seat 162 also has a circular plate portion 170 extending in a flange-
like manner from an inner end (the left end in Fig. 4) of the cylindrical sleeve 166, the plate
portion 170 having a generally planar inner surface 174 generally perpendicular to the axis 30.
"The inner surface 174 faces the outer surface 138 of the plate portion 126 of the rotor 110, and
the inner surface 174 bears against the balls 154 and 158 and has therein an annular recess 178 in
which the balls are seated. The recess 178 is centered on the axis 30. The plate portion 170 of
the spring seat 162 also has a generally planar outer surface 182 generally perpendicular to the

axis 30, the outer surface 182 facing away from the outer surface 138 of the rotor 110.

[0021] The clutch mechanism 70 also includes a coil spring 186 surrounding the sleeve
portion 166, the spring 186 having an inner end engaging the outer surface 182 of the spring seat
162, and the spring 186 having an outer end engaging an inner surface 190 of the handle 54, as

shown in Fig. 5. The spring 186 exerts a force on and biases the plate portion 170 of the spring
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seat 162 against the balls 154 and 1358 and thereby biases the balls into the recesses 94 and 98 in
the cam surface 90. Specifically, each end of the spring 186 has a flat engaging the respective

surface.

[0022] The lock device 10 also comprises a cover member 200 fixed to the handle 54. In the
illustrated construction, the cover member 200 is fixed to the shank 62 of the handle with four
screws 204, The cover member 200 has therein a circular opening 208 which is centered on the
axis 30 and through which the cylindrical portion 78 of the cam member 74 extends. The cover
member 200 engages the plate portion 86 of the cam member 74 so that the plate portion 86, the
rotor 110, the balls 154 and 158, the spring seat 162 and the spring 186 are held between the
cover member 200 and the inner surface 190 of the handle 54, and the clutch mechanism 70 is
completely contained within the shank portion 62 of the handle, as shown in Fig. 5. This allows

the handle 54 and the clutch mechanism 70 to be sold and installed as a unit.

[0023] When the balls 154 and 158 are scated in the recesses 94 and 98 and the lock
mechanism 14 is in the unlocked state, pivotal movement of the rotor 110 about the axis 30 is
transmitted to the cam member 74 via the balls, whereby pivotable movement of the handle 54 is
transmitted to the spindle 26. Specifically, when the rotor pivots, the walls of the rotor openings
144 and 148 push on the balls 154 and 158, and the balls push on the walls of the cam member
recesses 94 and 98. When the lock mechanism 14 is in the locked state and the handle 54 is
pivoted with a torque greater than a predetermined amount determined by the force of the spring
186, pivotal movement of the rotor 110 causes the balls 154 and 158 to move, against the force
of the spring 186 (to the right in Fig. 5), out of the recesses 94 and 98 and into the annular
groove 102 in the cam surface 90, as shown in Figs. 6 and 7. The balls remain in the openings
144 and 148 as the rotor 110 pivots relative to the cam member 74. In Fig. 6, the cam member
74 and the spindle 26 are in the same position as in Fig. 5, but the handle 54 and the rotor 110
have pivoted and the balls have moved out of the recesses 94 and 98 and into the groove 102.
Fig. 7 is a section view through the balls 154 and 158 in the position of Fig. 6 and shows how the
balls are seated in the annular grooves 102 and 178 of the cam member and of the spring seat
162. Movement of the balls out of the recesses 94 and 98 and into the groove 102 moves the
spring seat 162 axially relative to the rotor 110 and away from the outer surface 138 of the plate

portion 126 of the rotor 110 (to the right from the position in Fig. 5 to the position in Figs. 6 and
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7). Thus, the rotor 110 is able to pivot relative to the cam member 74, whereby the handle 54 is

able to pivot relative to the spindle 26, providing an anti-ligature function.

[0024] To summarize, the handle 54 has a normal position (extending horizontally in the
illustrated construction), and the clutch mechanism 70 has a normal state wherein the handle 54
is drivingly connected to the spindle 26 (the balls 154 and 158 are in the recesses 94 and 98), and
a slipping state in which the handle is not drivingly connected to the spindle 26 (the balls are not
in the recesses 94 and 98). The clutch mechanism 70 automatically returns to the normal state

(the balls return to the recesses 94 and 98) when the handle 54 returns to the normal position.

[0025] If a person places a rope around the handle 54 when the lock mechanism 14 is
unlocked, a weight on the rope will simply turn the handle 54 to open the door, and the rope will
slide off the handle. The torque required to pivot the spindle 26 will not exceed the
predetermined value when the lock mechanism is unlocked. If a person places a rope around the
handle 54 when the lock mechanism 14 is locked, a weight on the rope exerting on the handle a
torque greater than the predetermined value will cause the clutch mechanism 70 to slip, the

handle 54 will pivot downward without opening the door, and the rope will slip off the handle.

[0026] It should be understood that various alternative constructions are within the scope of
the invention. For example, the recesses 144 and 148 in the rotor need not be through-holes. -
They could be blind recesses, like those in the cam surface 90. All recesses could have other
shapes. The deeper recesses could be in the cam surface 90 and the balls 154 and 158 could
move out of the recesses in rotor 110, or the recesses 94, 98, 144 and 148 could be the same
depth and the balls could move out of both. The drive members need not be balls. Other rolling
or bearing-type members could be used. Another possible alternative is to climinate the spring
seat 162 and have the spring 186 push directly on the rotor 110. This alternative would require
the recesses 144 and 148 in the rotor 110 to be blind, rather than being through-holes. 1t would
also require more clearance for the rotor 110 to move axially relative to the handle 54. Use of

the spring seat 162 is preferred for ease of construction of the rotor.

[0027] While various suitable materials can be employed, the cam member 74, rotor 110,

spring seat 162 and balls 154 and 158 arc preferably made of hardened steel. The spring seat
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162 may pivot with the rotor 110, or the balls may move with the rotor 110 relative to the spring

scat 162.

[0028] Various features and advantages of the invention are set forth in the following claims.
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CLAIMS

1. A lock device comprising:

a lock mechanism configured to be mounted on a door, the lock mechanism including a
locking member having extended and retracted positions relative to the door for releasably
securing the door relative to an adjacent structure, and the lock mechanism including a pivoting
member operably connected to the locking member such that pivotal movement of the pivoting
member about an axis moves the locking member between the extended and retracted positions,
and

an assembly including

a handle manually pivotable about the axis, and

a clutch mechanism connecting the handle to the pivoting member, the clutch
mechanism at all times transmitting a torque below a predetermined value from the
handle to the pivoting member, and the clutch mechanism at all times allowing the handle
to pivot relative to the pivoting member when the torque exceeds the predetermined

value.
2. A lock device as set forth in claim 1 wherein the lock mechanism has a locked

state wherein the pivoting member is prevented from pivoting and an unlocked state wherein the

pivoting member is pivotable.

11
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3. A lock device as set forth in claim 2 wherein the clutch mechanism includes a
cam member fixed to the pivoting member for pivotal movement therewith, the cam member
having a surface having therein a recess, a rotor fixed to the handle for pivotal movement
therewith, the rotor having a surface facing the surface of the cam member and having therein a
recess, a drive member seated in the recess of the cam member and in the recess of the rotor
when the rotor is in a normal position relative to the cam member, and a spring biasing the
surface of the cam member and the surface of the rotor together, such that, when the drive
member is seated in the recesses and the lock mechanism is in the unlocked state, pivotal
movement of the rotor about the axis is transmitted to the cam member via the drive member,
whereby pivotable movement of the handle is transmitted to the pivoting member of the lock
mechanism, and such that, when the lock mechanism is in the locked state and the handle is
pivoted with a torque greater than the predetermined value, the drive member moves against the
force of the spring and out of at least one of the recesses, so that the rotor is able to pivot relative
to the cam member, whereby the handle is able to pivot relative to the pivoting member of the

lock mechanism.

4. A lock device as set forth in claim 2 wherein the assembly is an interior assembly,
wherein the device further comprises an exterior assembly including an exterior deadbolt, and

wherein the locked and unlocked states are determined by the position of the exterior deadbolt.

5. A lock device as set forth in claim 1 wherein the handle has a normal position,
and wherein the clutch mechanism has a normal state wherein the handle is drivingly connected
to the pivoting member, and a slipping state in which the handle is not drivingly connected to the
pivoting member, and wherein the clutch mechanism automatically returns to the normal state

when the handle returns to the normal position.
6. A lock device as set forth in claim 1 wherein the handle has a lever portion and a

shank portion, and wherein the clutch mechanism is completely contained within the shank

portion of the handle.

12
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7. A lock device as set forth in claim 6 and further comprising a cover member fixed
to the handle, wherein the clutch mechanism is held between the cover member and an inner

surface of the handle.

8. A lock device as set forth in claim 1 wherein the clutch mechanism includes a
cam member fixed to the pivoting member for pivotal movement therewith, the cam member
having a cam surface having therein a cam recess, a rotor fixed to the handle for pivotal
movement therewith, the rotor having a rotor surface facing the cam surface and having therein a
rotor recess, a drive member seated in the cam recess and in the rotor recess when the rotor is in
a normal position relative to the cam member, and a spring biasing the cam surface and the rotor
surface together, such that, when the drive member is seated in the recesses and the handle is
pivoted with a torque less than the predetermined value, pivotal movement of the rotor about the
axis is transmitted to the cam member via the drive member, whereby pivotable movement of the
handle is transmitted to the pivoting member of the lock mechanism, and such that, when the
handle is pivoted with a torque greater than the predetermined value, the drive member moves
against the force of the spring and out of at least one of the recesses, so that the rotor is able to
pivot relative to the cam member, whereby the handle is able to pivot relative to the pivoting

member of the lock mechanism.

9. A lock device as set forth in claim 8 and further comprising a cover member fixed
to the handle, wherein a portion of the cam member, the rotor, the drive member and the spring

are held between the cover member and an inner surface of the handle.

10. A lock device as set forth in claim 9 wherein the cover member has therein a
circular opening which is centered on the axis and through which a portion of the cam member

extends.
11. A lock device as set forth in claim 8 wherein the cam surface is generally planar

and generally perpendicular to the axis, and wherein the rotor surface is generally planar and

generally perpendicular to the axis.

13
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12. A lock device as set forth in claim 11 wherein the cam surface has therein first
and second diametrically spaced, generally circular cam recesses, and wherein the rotor surface
has therein first and second diametrically spaced, generally circular rotor recesses, and wherein
the clutch mechanism includes first and second drive members, the first drive member seated in
the first cam recess and in the first rotor recess when the rotor is in the normal position, and the
second drive member seated in the second cam recess and in the second rotor recess when the

rotor is in the normal position.

13. A lock device as set forth in claim 12 wherein the cam and rotor recesses are

circular, and wherein the drive members are first and second balls.

14, A lock device as set forth in claim 13 wherein each of the cam recesses has a
depth, and the cam surface has therein an annular recess centered on the axis, the annular recess

intersecting the cam recesses and having a depth less than the depth of the cam recesses,

15.  Alock device as set forth in claim 13 wherein the rotor recesses are through-
holes, and wherein, when the handle is pivoted with a torque greater than the predetermined

value, the balls move against the force of the spring and out of the cam recesses.

16. A lock device as set forth in claim 15 wherein the rotor has a cylindrical portion
fixed to the handle for pivotal movement therewith, and the rotor has a circular plate portion
extending in a flange-like manner from an inner end of the cylindrical portion of the rotor, the
plate portion having thereon the rotor surface, the plate portion also having a generally planar
outer surface which faces away from the cam surface and which is generally perpendicular to the
axis, and the through-holes passing through the plate portion from the rotor surface to the outer

surface.
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17. A lock device as set forth in claim 16 wherein the clutch mechanism further
includes a spring seat having a cylindrical sleeve surrounding the cylindrical portion of the rotor,
the spring seat having a circular plate portion extending in a flange-like manner from an inner
end of the cylindrical sleeve, the plate portion having a generally planar inner surface generally
perpendicular to the axis, the inner surface of the plate portion of the spring seat facing the outer
surface of the plate portion of the rotor, and the inner surface of the plate portion of the spring
seat bearing against the first and second balls, and the plate portion of the spring seat also having
a generally planar outer surface generally perpendicular to the axis, the outer surface of the plate
portion of the spring seat facing away from the outer surface of the plate portion of the rotor, and
wherein the spring is a coil spring surrounding the sleeve portion, the spring having an inner end
engaging the outer surface of the plate portion of the spring seat, and the spring having an outer
end engaging the handle, such that the spring exerts a force on and biases the plate portion of the
spring seat against the first and second balls and thereby biases the first and second balls into the

first and second cam recesses.

18. A lock device as set forth in claim 17 wherein the inner surface of the spring seat

has therein an annular recess which is centered on the axis and in which the balls are seated.
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19. A lock device comprising:

a lock mechanism configured to be mounted on a door, the lock mechanism including a
locking member having extended and retracted positions relative to the door for releasably
securing the door relative to an adjacent structure, and a pivoting member operably connected to
the locking member such that pivotal movement of the pivoting member about an axis moves the
locking member between the extended and retracted positions, the lock mechanism having a
locked state wherein the pivoting member is preventing from pivoting and an unlocked state
wherein the pivoting member is pivotable, and

an assembly including

a handle manually pivotable about the axis,

a cam member fixed to the pivoting member for pivotal movement therewith, the
cam member having a surface having therein a recess,

a rotor fixed to the handle for pivotal movement therewith, the rotor having a
surface facing the surface of the cam member and having therein a recess,

a drive member seated in the recess of the cam member and in the recess of the
rotor when the rotor is in a normal position relative to the cam member, and

a spring biasing the surface of the cam member and the surface of the rotor
together,

such that, when the drive member is seated in the recesses and the lock
mechanism is in the unlocked state, pivotal movement of the rotor about the axis is
transmitted to the cam member via the drive member, whereby pivotable movement of
the handle is transmitted to the pivoting member of the lock mechanism, and such that,
when the lock mechanism is in the locked state and the handle is pivoted with a torque
greater than an amount determined by a force of the spring, the drive member moves
against the force of the spring and out of the recess, so that the rotor is able to pivot
relative to the cam member, whereby the handle is able to pivot relative to the pivoting

member of the lock mechanism.
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20. A lock device comprising:

a lock mechanism configured to be mounted on a door, the lock mechanism including a
locking member having extended and retracted positions relative to the door for releasably
securing the door relative to an adjacent structure, and a pivoting member operably connected to
the locking member such that pivotal movement of the pivoting member about an axis moves the
locking member between the extended and retracted positions, the lock mechanism having a
locked state wherein the pivoting member is prevented from pivoting and an unlocked state
wherein the pivoting member is pivotable,

an exterior assembly including a manually movable exterior member operably connected
to the locking member for moving the locking member between the extended and retracted
positions, and

an interior assembly including

a handle manually pivotable about the axis, the handle having a lever portion and
a shank portion,

a cam member having a cylindrical portion fixed to the pivoting member for
pivotal movement therewith, and the cam member having a circular plate portion
extending in a flange-like manner from an outer end of the cylindrical portion, the plate
portion of the cam member having a generally planar cam surface generally
perpendicular to the axis, the cam surface having therein first and second diametrically
spaced, generally circular recesses, each of the recesses having a depth, the cam surface
having therein an annular recess centered on the axis, the annular recess intersecting the
recesses and having a depth less than the depth of the recesses, and the cam surface also
having therein a cylindrical recess centered on the axis and located inside the annular

recess,
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a rotor having a cylindrical portion fixed to the handle for pivotal movement
therewith, and the rotor having a circular plate portion extending in a flange-like manner
from an inner end of the cylindrical portion of the rotor, the plate portion of the rotor
having a generally planar inner surface generally perpendicular to the axis, the inner
surface facing the cam surface and having thereon a cylindrical portion extending into the
cylindrical recess in the cam surface, and the plate portion also having a generally planar
outer surface generally perpendicular to the axis, the outer surface facing away from the
cam surface, and the plate portion having therethrough first and second diametrically
spaced openings extending between the inner and outer surfaces and respectively aligned
with the first and second recesses in the cam surface when the rotor is in a normal
position relative to the cam member,

a first ball seated in the first recess of the cam member and in the first opening of
the plate portion when the rotor is in the normal position,

a second ball seated in the second recess of the cam member and in the second
opening of the plate portion when the rotor is in the normal position,

a spring seat having a cylindrical sleeve surrounding the cylindrical portion of the
rotor, and the spring seat having a circular plate portion extending in a flange-like manner
from an inner end of the cylindrical sleeve, the plate portion having a generally planar
inner surface generally perpendicular to the axis, the inner surface of the plate portion of
the spring seat facing the outer surface of the plate portion of the rotor, and the inner
surface of the plate portion of the spring seat bearing against the first and second balls
and having therein an annular recess which is centered on the axis and in which the balls
are seated, and the plate portion of the spring seat also having a generally planar outer
surface generally perpendicular to the axis, the outer surface of the plate portion of the
spring seat facing away from the outer surface of the plate portion of the rotor,

a coil spring surrounding the sleeve portion, the spring having an inner end
engaging the outer surface of the plate portion of the spring seat, and the spring having an
outer end engaging the handle, such that the spring exerts a force on and biases the plate
portion of the spring seat against the first and second balls and thereby biases the first and

second balls into the first and second recesses, and
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a cover member fixed to the handle, the cover member having therein a circular
opening which is centered on the axis and through which the cylindrical portion of the
cam member extends, and the cover member engaging the plate portion of the cam
member so that the plate portion of the cam member, the rotor, the balls, the spring seat
and the spring are held between the cover member and an inner surface of the handle and
are completely contained within the shank portion of the handle,

such that, when the first and second balls are seated in the first and second
recesses and the lock mechanism is in the unlocked state, pivotal movement of the rotor
about the axis is transmitted to the cam member via the first and second balls, whereby
pivotable movement of the handle is transmitted to the pivoting member of the lock
mechanism, and such that, when the lock mechanism is in the locked state and the handle
is pivoted with a torque greater than an amount determined by the force of the spring, the
first and second balls move against the force of the spring and out of the first and second
recesses and into the annular groove in the cam surface, so as to move the spring seat
axially relative to the rotor and away from the outer surface of the plate portion of the
rotor, and so that the rotor is able to pivot relative to the cam member, whereby the
handle is able to pivot relative to the pivoting member of the lock mechanism, providing

an anti-ligature function.
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