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Hinges (12) for orthopedic and rehabillitation braces allow intuitive, convenient and positive control and adjustment of the limits to
which the braces (10) may extend or flex. Such hinges (12) also allow convenient locking of such braces (10). A flexion switch (24)
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(57) Abrege(suite)/Abstract(continued):

and an extension switch (26) allow convenient repositioning of stops (56) or limits which limit flexion and extension of the brace
(10). Such switches (24, 26) may be repositioned, however, only with repositioning pressure for moving the switch (24, 26) to a
new position combined with safety pressure for unlocking the switch (24, 26). A brace locking switch may also be included. Such
hinges (12) promote more effective post-operative and rehabillitation results because they, among other things, allow users easily to
change the flexion, extension and fixation limitations of their braces (10) conveniently and in real time such as during post-operative
and physical therapy sessions and workouts.
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Hinges (12) for orthopedic and rehabil-
itation braces allow intuitive, convenient and
positive control and adjustment of the limits
to which the braces (10) may extend or flex.
Such hinges (12) also allow convenient lock-
ing of such braces (10). A flexion switch (24)
and an extension switch (26) allow convenient
repositioning of stops (56) or limits which limit
flexion and extension of the brace (10). Such
switches (24, 26) may be repositioned, however,
only with repositioning pressure for moving the
switch (24, 26) to a new position combined with
safety pressure for unlocking the switch (24,
{ 20). A brace locking switch may also be In-

cluded. Such hinges (12) promote more effec-

tive post—operative and rehabilitation results be-

cause they, among other things, allow users eas-
{ 11y to change the flexion, extenston and fixation
limitations of their braces (10) conveniently and
in real time such as during post-operative and
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JOINT BRACE HINGES - *

The present invention relates to hinges for knee braces and for
other braces such as those for the shoulder, eibow, hip or other
5 body joints. Such hinges feature switches which may be intuitively,
conveniently and positively positioned in order to limit joint fiexion
and axtension or to fix the joint in a locked pasition for post-
operative, rehabilitation or other desired purposes. The hinges

praeferably may employ cammed surfaces and notches which
10  cooperate with such switches for elegant and improved adjustabie

control of brace flexion, extension and fixation.

Knee braces and braces for other joints are commonly
employed after surgery or for treatment of injury to the joint. Such
15  braces generally serve two major purposes. First, they brace or
stabilize the joint in order generally to control its movement.
Second, they {imit joint flexion and / or extension in a controllable
and adjustable fashion to prevent reinjury of the knee and to

promote therapeutic and rehabilitation objectives.

20
Many braces have been devised to stabilize the knee and

other joints and anatomical structures about various axes. Hinges

which limit flexion and extension of the joint, such as those

according to the present invention, may be empioyed, as a general
25 matter, with or in any of su;p'aevices.

Bracing hinges for controliably limiting flexion and extension of
the knee generally fall within one or more of several categories. A
first category includes bicentric hinges in which a thigh bar and a
30 calf bar of the brace couple to each other via a hinge which features
two pivot points. Such braces have been said to replicate more |
accurately the motion of the knee joint, in which the condyles of the
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femur do not rotats relative to the tibial plateau about a fixed axis.
(Instead, such braces seek to emulate changes in location of the
Instantaneous center of rotation of the tibia with respect to the femur
as a function of the flexion angle.) Rotation (flexion and / or
S  extension) of the thigh and calf bars relative to each other in these

bicentric hinges is limited or controlied using members such as
adjustably positionabie rotatable cams as shown in U. S. Patent No.
4,554,813 to Womack, et al. or Interlocking teeth forming a portion
of or connected to the thigh and calf bars which govern their

10  position relative to each other. These devices have been
constrained in flexion and extension in many ways, Including use of
gears and other structure as illustrated in U. S. Patent No.
4,697,583 to Mason. et al.,US Patent No. 4,732.143 to Kansek, et
al. and US Patent No. 5,060,640 to Rasmusson.

15

A second general category of knee brace hinges employs a

monocentric rather than a bicentric approach. The thigh and caif
bars of the brace are coupled via a hinge which includes only one
pivot point about which the thigh and calf bars pivot relative to one

<0 another. A number of conventional bracas empioy such
monocentric hinges. These in turn often include structure for
adjusting the limits to which the thigh and calf bars may rotate
relative to one another, both in flexion and extension of the knee.
For instance, U. S. Patent No. 5,460,599 to Davis, et al,, employs

25  rotatably positionable members with teeth and arcuate siots {o

' receive and limit travel of pins which connect to the thigh'and calf

bars in order to limit their rotation relative to each other. U S.
Patent No. 4,982,732 to Morris, includes a generally circular
housing that mounts a number of discrete sliding structures

30 positioned at ten degree intervals on the housing. The sliding

structures may be actuated or deactuated as desired to control
flexion and extension of the brace and knee. U. S, Patent No.
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5,000,169 to Swicegood, discloses a hinge which controls fiexion
and extension of the knee using a generally circular base whose

periphery contains a number of indentations into which
corresponding structure may be interposad to create jimits on
S flexion and extension of the brace and knea. Other hinges employ

generally circular plates coupled to the thigh and / or calf members.
These plates feature a number of holes or indentations disposed at
desired angular positions and into which pins, Keys or similar

structure may be placed in order to govern flexion and extansion of

10 the brace and knee. Thesa conventional monoceantric hinges
generally incorporate designs that aim to limit patient access to or

control over flexion, extension or fixation adjustments.

More recently, U.S. Patent No. 5,672,182 shbws a hinge for an

15  orthopedic brace whose range of rotation may be adjusted by the
user. The hinge features a rotation limiting stop provided at the
peripheral edge of certain hinge members. The stop is selectively
positionable in rotation limiting notches in the members to define an
adjustable range of rotation. it can also lock the hinge against

20  rotation in a8 locked mode of operation. A biasing assembly biases
the stop in a radially inward direction to retain the stop in a selected
position, but allows elastic radial displacement of the stop in a
radially ocutward direction when a radially outward displacement
force is externally applied to the stop. The notched peripheral hinge

25 members of such hinges are exposed, howaever, and can catch or
inadvertently be jammed by foreign objects of clothing which creates
a potential for inadvertent operation of the hinge in 8 mode other
than that corresponding to where the stops are placed. Additionally,
the stops, which do not feature a positive locking action, can

30 inadvertently catch and change position which again creatss the
potential of the hinge operating at limits other than those intended.
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As post-operative procedures and rehabilitation procedures change
and progress, the inventors have noted an increasing need for post-operative
and rehabilitation braces which allow users to change and control flexion,
extension or fixation of the relevant joint in intuitive and convenient fashion,
yet which ensure that the braces maintain their proper limits. Various
exercises prescribed in physical therapy, for instance, require the user to
change the flexion and extension limits of the knee brace during a physical
session or workout. Braces whose hinges inhibit such adjustment typically
degrade the effectiveness of such therapy, because patients sometimes
simply do not bother to put themselves to the time or trouble necessary to
manipulate pins, stops, thumb wheels or other sometimes cumbersome
features which have conventionally been employed to adjust and control
flexion and extension limits on braces of this sort. Yet such adjustability
should not compromise the ability of the hinge to maintain proper limits and
function effectively despite inadvertent shock or contact with clothing or

foreign objects.

It is accordingly an object of an aspect of the present invention to
provide orthopedic and rehabilitation braces with hinges which may allow
intuitive, convenient and positive control and adjustment of flexion, extension

and fixation limits of the braces and the joints on which they are used.

It is an additional object of an aspect of the present invention to provide
orthopedic and rehabilitation braces whose flexion, extension and fixation

imits may be adjusted easily and conveniently during therapy using one hand.

It is an additional object of an aspect of the present invention to provide
orthopedic and rehabilitation braces which may allow convenient repositioning
of flexion, extension and fixation limits via structure which requires deliberate

manual pressure in order for repositioning and adjustment of flexion,

extension and / or fixation limits to occur.
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It is an additional object of an aspect of the present invention to provide
orthopedic and rehabilitation braces which may allow convenient repositioning
of flexion, extension and / or fixation limits via structure which requires
pressure in two different directions simultaneously in order for repositioning

and adjustment of flexion, extension and / or fixation limits to occur.

It is an additional object of an aspect of the present invention to provide
orthopedic and rehabilitation braces whose flexion, extension and / or fixation
limits may be adjusted using tactile friendly structure for intuitive, convenient
and positive control and locking of flexion, extension and / or fixation limits in

order to promote better therapy and post-operative results.

It is an additional object 6f an aspect of the present invention to provide
orthopedic and rehabilitation braces which may promote better post-operative
and rehabilitation results using flexion, extension and / or fixatiOn stops which
may be easily repositioned, but which cannot generally be inadvertently

repositioned.

It is an additional object of an aspect of the present invention to provide
orthopedic and rehabilitation braces whose flexion and / or extension limits
may be adjusted using controllably positioned stops which bear against
cammed surfaces and whose fixation limits may be adjusted using
controllably positioned stops which bear against and lock relative to notched

features.

Other objects of aspects, features and advantages of the present
invention will become apparent with respect to the remainder of this

document.

Braces according to the present invention feature hinges which may
allow intuitive, convenient and positive control of flexion, extension and
fixation of the knee or other joint. Such hinges may include a number of
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switches which may be conveniently positioned by the user in order to adjust
and control knee flexion, extension and, if desired, fixation of the braces at
various angular positions. Despite their convenience, the switches may
require no sacrifice in positive locking of the brace at the selected limits of
flexion and extension; instead, they reduce or virtually eliminate the possibility
that inadvertent repositioning and adjustment of flexion and extension limits
could occur. in a preferred embodiment, such switches require downward
pressure, combined with simultaneous sliding pressure relative to the brace,
in order for unlocking and repositioning to occur. As a result, contact of the
brace with nearby objects such as therapy equipment, for instance, does not
generally cause repositioning of the switches and concomitant inadvertent
change of flexion or extension limits. In a knee brace according to the present
invention similar switching mechanisms may be employed to lock the thigh
and calf bars of braces in position relative to one another for various purposes

as described more fully herein below.

According to the present invention, there is provided a hinge for a body
joint in which the hinge is adapted to couplé a first bar and a second bar of the
brace, the hinge comprising:

a. A first member connected to one of the first bar and the second
bar and containing at least one cammed surface; and

b. A second member connected to the other of the first bar and the
second bar, the second member connected in sliding fashion to a switch the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of

the first bar and the second bar relative to each other and thus movement of

the body joint.

According to another aspect of the present invention, there is provided
a hinge for a body joint brace which hinge is adapted to couple a first bar and
a second bar of the brace, the hinge comprising:
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a. a first member adapted to be connected to one of the first bar and
the second bar, and having a plurality of lands;

b. a second member adapted to be connected to the other of the first
bar and the second bar, and being rotatable with respect to the first member;
and

c. a switch moveable with the second member and comprising a stop
that is selectively placed at any one of a plurality of positions relative to the
second member, each of the plurality of positions being associated with a
corresponding land on the first member,;

wherein the stop bears against one of the plurality of lands on the first
member in order to limit rotation of the first member relative to the second
member and the lands are spaced from each other so that the stop contacts
the lands at different angles of rotation of the first member relative to the

second member.

According to another aspect of the present invention, there is provided
a hinge for a body joint brace which hinge is adapted to couple a first bar and
a second bar of the brace, the hinge comprising:

a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected in sliding fashion to a switch, the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of
the first bar and the second bar relative to each other and thus movement of
the body joint;

the switch contains structure adapted to interpose force between the
second member and the switch for engaging the switch in position relative to
the second member, and structure adapted to retain the switch in place
relative to the second member in a plurality of preselected positions and in

conveniently releasable fashion, thereby indexing the switch relative to the
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second member;

wherein the structure for engaging the switch in position relative to the
second member comprises a plurality of indentations in the second member
and a key connected to the switch which is adapted to engage selected ones

of the indentations.

According to a further aspect of the present invention, there is provided
a hinge for a body joint brace which hinge is adapted to couple a first bar and
a second bar of the brace, the hinge comprising:

a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected In sliding fashion to a switch, the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation ot
the first bar and the second bar relative to each other and thus movement of
the body joint;

the switch contains structure adapted to interpose force between the
second member and the switch for engaging the switch in position relative to
the second member, and structure adapted to retain the switch in place
relative to the second member in a plurality of preselected positions and in
conveniently releasable fashion, thereby indexing the switch relative to the
second member;

wherein the structure adapted to retain the switch in place relative to
the second member comprises a plurality of indentations in the secona
member and a detent connected to the switch, a portion of which detent is
adapted to cooperate with selected ones of the indentations in order to index

the switch on the second member.

According to another aspect of the present invention, there is provided

a hinge for a body joint brace which hinge is adapted to couple a first bar and
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a second bar of the brace, the hinge comprising:

a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected in sliding fashion to a switch, the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of
the first bar and the second bar relative to each other and thus movement of
the body joint;

wherein the switch is adapted to be repositioned relative to the second
member only with force applied to the switch in two different directions

simultaneously.

According to another aspect of the present invention, there is provided
a hinge for a knee brace, the hinge adapted to couple a thigh bar to a calf bar
of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the thigh bar and
the calf bar and containing a first surface internal of the hinge;

b. a second member adapted to be connected to the other of the thigh
bar and the calf bar; and

c. a switch connected in adjustably positionable fashion to the second
member, the switch containing structure which is adapted to cooperate with
the first surface of the first member as the switch is adjusted in position in
order to limit movement of the first and second members relative to each
other without being exposed to foreign objects in the vicinity of the hinge, the
switch including a disengagement structure which cooperates with portions of
the second member and which is adapted to lock the switch in position on the
second member without locking the switch in position on the first member, the
position of the switch adapted to be adjusted only when pressure is applied to
a portion of the switch which causes at least partial disengagement of the

switch with the second member thus permitting relative motion between the
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switch and the second member, at the same time a different force is applied

to position the switch.

According to a further aspect of the present invention, there is provided
a hinge for a knee brace, the hinge adapted to couple a thigh bar to a calf bar
of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands:;

b. a second member adapted to be connected to the other of the thigh
and calf bar and hinge'd to the first member; and

c. a switch connected in slidably positionable fashion to the second
member, which switch comprises:

(1) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;

(i1) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the
second member;

(i) structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second

member;

(Iv) whereby the switch is adapted to be repositioned relative to

the second member only with application of deliberate force.

According to another aspect of the present invention, there is provided
a hinge for a knee brace, the hinge adapted to couple a thigh bar to a calf bar
of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands;

b. a second member adapted to be connected to the other of the thigh
and calf bar and hinged to the first member; and

Cc. a switch connected in slidably positionable fashion to the second
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member, which switch comprises:

(i) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;

(i1) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the
second member;

(iil) structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative o the second
member,

(iv) whereby the switch is adapted to be repositioned relative to
the second member only with application of deliberate force;

wherein the structure for engaging the switch in position relative
to the second member comprises a plurality of indentations in the second
member and a key connected to the switch which Is adapted to engage

selected ones of the indentations.

According to a further aspect of the present invention, there is provided
a hinge for a knee brace, the hinge adapted to couple a thigh bar to a calf bar
of the brace, the hinge comprising: '
a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands;
b. a second member adapted to be connected to the other of the thigh
and calf bar and hinged to the first member; and
c. a switch connected in slidably positionable fashion to the second
member, which switch comprises:
(i) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;
(i) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the

second member,
(iii) structure adapted to retain the switch in place relative to the
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second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second
member;

(Iv) whereby the switch is adapted to be repositioned relative to
the second member only with application of deliberate force;

wherein the structure adapted to retain the switch in place
relative to the second member comprises a plurality of indentations in the
second member and a detent connected to the switch, a portion of which

detent is adapted to cooperate with selected ones of the indentations.

According to another aspect of the present invention, there is provided
a knee brace comprising:

a. a pair of thigh bars;

b. a pair of calf bars;

c. structure for connecting the thigh bars to the thigh of a user and for
connecting the calf bars to the corresponding calf of the user; and

d. at least one hinge for coupling one of the thigh bars to one of the calf
bars, and for controlling flexion and extension of the corresponding knee, the
hinge comprising:

(i) a first member connected to one of the thigh bar and the calf
bar and containing a cammed surface featuring a plurality of lands;

(ii) a second member connected to the other of the thigh bar and
the calf bar;

(iii) a flexion switch connected in adjustably positionable fashion
to the second member, the flexion switch containing structure which is
adapted to bear against different lands of the cammed surface of the first
member as the switch is adjusted in position, the position of the switch
adapted to be adjusted only when pressure is applied to a portion of the
switch which causes at least partial disengagement of the switch with the
second member thus permitting relative motion between the switch and the
second member, at the séme time a different force is applied to position the

switch; and



10

15

20

25

30

CA 02308179 2004-07-05

[4i

(iv) an extension switch connected in adjustably positionable
fashion to the second member, the extension switch containing structure
which is adapted to bear against different lands of the cammed surface of the
first member as the switch is adjusted in position, the position of the switch
adapted to be adjusted only when pressure is applied to a portion of the
switch which causes at least partial disengagement of the switch with the
second member thus permitting relative motion between the switch and the
second member, at the same time a different force is applied to position the

switch.

According to a further aspect of the present invention, there is provided
a hinge for a body joint brace which hinge is adapted to couple a first bar and
a second bar of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the first bar and
the second bar, and containing at least one stop surface;

b. a second member adapted to be connected to the other of the first
bar and the second bar;

c. a stop that is selectively secured in any one of a plurality of positions
relative to the second member, the stop bearing against at least one portion of
the stop surface of the first member in order to limit rotation of the first
member relative to the second member; and

d. an interface connected to the stop for selectively disengaging the
stop from the second member and for permitting the stop to be placed in a
desired one of the plurality of positions, the plurality of positions limiting

rotation of the first member relative to the second member at different angles

of rotation.

The present invention will now be described by way of example only

with reference to the accompanying drawings.

Figs. 1A and 1B are schematic views of a brace which employs a

monocentric hinge according to a preferred embodiment of the present
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Fig. 2 is an exploded perspective view of a portion of the hinge of Fig.

Fig. 3 is a second exploded perspective view of a portion of the hinge
of Fig. 1.

Fig. 4 is a third exploded perspective view of a portion of the hinge of
Fig. 1.

Figs. SA, 5B and 5C are schematic views of the hinge of Fig. 1 shown

In various positions.

Fig. 1 shows a brace 10 which employs a hinge 12 according to a
preferred embodiment of the present invention. Brace 10 may be any post-
operative or rehabilitation knee brace which Is desired to govern flexion,

extension and / or fixation of a desired joint in an
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adjustable and controllable manner. In the Figures included in this

document, the brace 10 and hinge 12 and their components.are

shown in connection with a knee, in order to provide a proper and

appropriate disclosure of one embodiment of the

invention, but not
S inorder to limit the scope or spirit

of the invention in any way. The
brace and hinge and their components according to the present

invention could be suitably directed to other body joints, for example
the shoulder, elbow, Rip or ankle.

10 Hinge 12 as shown in the Figures, as a general matter, may be

bicentric or monocentric or feature any other sort of connection as

correspond to body parts in the vicinity of the joint being braced. In
the Figures, hinge 12 couples a thigh bar 14 and a calf bar 16, The
assembly that includes thigh bar 14 hinge 12, and calf bar 16

appears on either side of the brace 10 shown In Fig. 1, although a
hinge according to the prasent

13

invention could be used on only one
side of a brace as desired for particular applications. Thigh bars 14

and calf bars 16 can include structures such as slots or Clips18 for
recsiving or accommeodating thigh straps 20, calf straps 22 or other

structure for connecting thigh bars 14 and calf bars 16 to the user's
thigh and caif. Such structure 18, 20 and 22

20

's generally

conventional in nature and may be fashioned of conventional

materials and oriented and manufactured as desired in orger to

25 achieve the desirad resuits in a particular knes brace

Fig. 1 shows a hinge 12 according to the present invention
with a flexion switch 24, extension switch 26 and lock or fixation

switch 28 for adjustably controlling rotation of thigh bar 14 and calf

30 bar 16 relative to each other, and thus flexion and extension of the
brace 10 and the knee to which the brace is applied and for Creating
fixation of the brace and leg if desired. Hinges 12 according to the
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present invention may exclude lock switch 28, flexion switch 24 or
extansion switch 26, or any combination of them, as desired, _
although it is more likely that if any of these are omitted, it would be

lock switch 28.

As shown in Fig. 1, each switch 24, 28, 28 can fsature an
iInterface 30 and lock button 32, or other structure, for adjusting

flexion, extension and locking of the brace 10 and hinge 12. Lock
button 32 is pressed in a downward fashion reilative {0 the hinge in
10 order to create a mode in which interface 30 may then be
manipulated in a sliding fashion substantially perpendicular to the
direction of pressure on button 32, in order for repositioning of

switches 24, 26 and / or 28. Thus appropriate for an embodiment of
the present invention is a switch structure which requires force or

15  pressure in at least two different directions simultaneously for
uniecking and repositioning of the switch to occur. Also appropriate
IS switch structure which aliows convenient repositioning of switches
24, 26, 28 only with deliberate force or pressure but not generally

with inadvertently applied force or pressura.
20

Hinge 12 shown in Fig. 1 is 2 monocentric hinge structure
using a s'ingle pin 34 which may be a rivet, bolt or any other desirad
fastener. Likewise, hinge 12 can, if desired, be a bicentric hinge or
allow coupling of thigh bar 14 and calf bar 16 according to any other

25  structure. theory or design which permits use of the cammed
surfaces, notches, other surface features, and switches aécording to

the present invention.

Fig. 2 is an exploded perspective visw showing relationship of
30 components of hinge 12. In the embodiment as shown in Fig. 2,

hinge 12 includes a plurality of plates which are connected to thigh
bar 14 and calf bar 16 and which rotate relative to one another




CA 02308179 2000-04-18

WO 99/20212
10 PCT/US98/22021

about pin 34. The particular embodiment shown in Fig. 2 contains a

calf bar bottom plate 36 and a calf bar top plate 38 which are
connected via rivets to calf bar 16. Thigh bar plate 40 is formed as

a portion of thigh bar 14 and is adapted to rotate about pin 34
S relative to calf bar top plate and bottom plate 36, 38. Calf bar top

and bottom plates 36, 38 may be formed as part of calf bar 16 or
attached as desired to calf bar 16 (such formation or attachment of

plates to bars considered in this document to be included in the
meaning of the term “connected”). A pair of calf bar piates 36, 38 is
10 not required; one plate could suffice. as could more; the number and
aisposition of plates is not critical to the invention. Calf bar 16 may
be connected to a single plate such as with a cammed surface of
the sort characterized by thigh bar plate 40, and thigh bar 14
connectad to top and bottom plates similar to the calf bar top and
15 bottom plates 36 and 38. Various switches 24, 26, 28 may be
positioned relative to plates 36, 38, 40 as desired. and not
necessarily according to the structure shown in Fig. 2, in order to
Create the intuitive, convenient and positive control of flexion and
extension, and locking, of braces and knees according to the

20 present invention.

As shown in the particular embodiment of F 1g. 2, thigh bar
plate 40 contains a cammed surface 42 which in turn features a
number of extensicn limiting lands 44 and fiexion imiting lands 46.
25  Extension limiting lands 44 cooperate with extension stop 48 which
may be adjusted in a position to bear against any desired extension
land 44 in order to control and limit flexion of thigh bar 14 relative to
calf bar 16. Similarly, flexion limiting lands 46 of thigh bar plate 40
bear against flexion stop 50 which may be adjustably positioned to
30  bear against a desired land in order to limit flexion of thigh bar 14

relative to calf bar 16. Again, it may be the calf bar 16 that is
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instead coupled to cammead surface 42 so that stops 48 and 50
would be connected to the thigh bar 48 rather than the calf bar 16.

Fig. 2 also shows lock switch 28 connected to thigh bar plate
S 40 which may be positioned to cooperate with indsntatiens 52 on
calf bar top piate and bottom plate 36, 38 respectively in order to

lock thigh bar 14 and calf bar 16 in position relative to each other at
different angles of flexion / extension. Indentations 52 may just as
easily be placed as desired on a plate bearing a cammed surface or

10 thigh bar plate 40 in order to cooperate with a lock switch 28 placed
anywhere as desired to allow adjustable locking of thigh bar 14 and
calf bar 18 relative to each other,

Figs. 2, 3 and 4 show a preferred embodiment for structuring

15 flexion switch 24, extension switch 26 and / or lacking switch 28,
Switches 24 and 26 as shown in these figures feature the same sort
of structure, which is slightly different from the structure of the
switch 28, but that need not be so. The structures of all of these
switches may be the same or different to accommodate various

20  requirements. Additionally, as mentioned above, various other
structural components are easily equivalent with, interchangeable
with, or constitute insubstantial changes to any or all of the
components of switches 24, 26 or 28 and their cooperating structure
to allow intuitive, convenient and positive adjustable control of

25 flexion and extension limitation of thigh bar 14 and calf bar 16
relative to each other, and thus limitation on flexion, extension and /
or fixation of brace 10 and the knee on which it is positioned. A
requirement is that such mechanisms ailow the user conveniently to
reposition limits or stops, prsferably with one hand. to control

30 extension, flexion and / or fixation of bars 14 and 16, with virtual or
complete prevention of inadvertent repositioning of such stops or
limits. More particularly, a narrower requirement is that the structure
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permit convenisnt repositioning of flexion, extension and / or fixation
components only upon application of simultaneous pressure-in at
least twa different directions in order to free or uniock such
compoanents to move and to reposition them.

As shown in the particular structure illustrated in Figs. 2-3.
flexion switch 24, which is structured similarly to extension switch
26, features a trolley 54 which includes a stop 56 that protrudes

through stop slots 58 and 60 in calf bar top plate 38 and bottom

plate 36, respectively. Trolley 54 with stop 56 may be dimensioned
and formed as desired in order to cause the stop 56 to be in a

position to bear against flexion lands 46 on thigh bar plate 40,
Additionally, positioning and dimensioning of slots 58. 60 and iands
46 of cammed surface 42 to allow stop 56 to bear against an
appropriate land 46 on cammed surface 42 to create a desired jimit

of flexion is carried out using empiricai or observed analysis.
Preferably the lands 46 are oriented so that when positioned against
stop 56, they do not impose any lateral or other unintended force to

stop 56 that would impose an undesired load on the detent notches
66. None of this is required for the invention to work. What is
required in conjunction with positioning of stop 56 and configuration
of lands 46 and cammed surface 42 generally is that the geometry

and structure allow stop 56 to bear properly against the appropriate
lands 46 in order for the brace 10 to wear wel| and absorb
considerable load cycies over time auring course of its life.

Trolley 54 is constrained in a sliding relationship relative to
stop slots 58 and 60, in the preferred embodiment via a notched
track 62 in face plate 64 of hinge 12. Thus, when face piate 64 js in
position on calf bar top plate 38, trolley 54 transiates back and forth
In track 62 so that stop 56 may be adjustably positioned to protrude
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through stop siots &8 and 60 in order to bear against different lands
46 on cammed surface 42 of thigh bar piate 40. | .

Trolley 54 and its stop 56 are further constrained in movement
S Dby a plurality of detent notches 66 formed in a first side of notched
track 62 on face plate 64. A detent 68, which may be a leaf spring,
a member biased by a coil spring or other desired structure, or part
of trolley 54, is adapted to protrude into a dstent notch 66 in order to
index the sliding movement of troliey 54 and stop 56 in track 62 and
10 thus limit the number of positions in track 62 in which trolley 54 may
be placed (which correspond to place stop 56 in registration with
corresponding lands 46).

In addition to detent notches 66, notched track 62 in facs plate

1S 64 also features a plurality of locking notches 70 which may be the
Same as or different from detent notchas 66. In the iliustrated

embodiment shown in Figs. 2-4, locking notches 70 are located on
the side of notched track 62 opposite from detent notches 66. A
safety lock 72 protrudes through the outer surface of face plate 64

20  andis biased away from trolley 54 and upward through face plate
64 using a spring or other biasing mechanism 74. The safety lock
72 features a key 76 which, when spring 74 biases safety lock 72
away from trolley, engages a locking notch 70 in notch track 62 to
lack trolley 54 in place and thus stop 56 in placs relative to a

<5 particular flexion limiting land 46, When suitable pressure from a
finger or thumb pushes safety lock 72 into or toward face plate 64,
key 76 moves downward and disengages from locking notch 70

which then allows trolley 54 to slide in notched track 62 and stop 56
to be repositioned in order to change flexion limits.

30
The user interface 30 for flexion switch 24 inciudes not only a
safety lock 72, but also an interface plate 78 which may be
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fashioned as desired for comfortable and proper fit, form and
function in order to aliow the user to slide the troiley 54 in notched
track 62. Safety lock 72 in the preferred embodiment protrudes
through interface plate 78 to allow the user to be able
simultaneously to push lock 72 in order to disengage key 76 from
lacking notch 70 and to slide troliey 54 in notched track 82 until the
detent 68 is recsived in the appropriate detent notch 66 to
carrespond to a desired degree of flexion of brace 10. Hinge face
plate 64 may feature'indicia to show angles of flexion and / or
extension limitation that correspond to locking notches 70, detent
notches 66 and the workings of lands 44, 46 and stops of the
switches 24, 26 of the present invention.

Key 76 may be positioned to bias dstent 68 further into a
detent notch 66 in order to create a locking relationship, in which
event locking notches 70 and detent notches 66 may be the same.
Other structural versions are obvicusly easily imaginable to allow a
switch 24 which accommodates the scope and spirit of this
invention. As merely one example, switches accordin'g to the
present invention may contain cammed surfaces themselves, with or
without lands, and be structured to rotate relative to the face piate
64 in proper indexing and conveniently releasable locking
relationship in order to place desired portions of their cammed
surfaces against portions of the cammed surface 42 for intuitive,
convenient and positive control of flexion and / or extension of the
brace 10.

In the preferred embodiment, extension switch 26 is structured
identically or virtually identically to flexion switch 24 and operates in
the same gensra!l fashion, but is positionable in other directions to
control extension of brace 10 and the knee on which it is positioned.
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Lock switch 28 in the preferred embodiment shown in Figs. 2
and 4 contains a troiley 80 with a tracking portion 82 which is
adapted to slide in notched track 84 of thigh bar plate 40. A
protrusion 86 an trolley 80 is adapted to protrude into one of the

S indentations 52 on calf bar top piate and bottom piate 36, 38 when
switch 28 is positioned to the "engaged” position. Thus, notched
track 84 features a pair of locking notches 88 (and, in the
embodiment shown in Figs. 2 and 4, detent notches 80). A detent
92 positioned reiative 10 trolley 80 contains a portion which is

10 received by one of the detent notches 90 to hold switch 28 in place
in a releasable fashion. A safety lock 94 biased with a biasing
mechanism 86 similar to or the same as biasing mechanism 74,
operates, as does safety lock 72, to retain switch 28 in position
relative to thigh bar plate 40 when safety lock 94 is not being

15 actuated or depressed. Interface 98, which may be similar to
interface 78 in appearance and structure, if desired, allows the user
to slide trolley 80 into and out of engaging relationship with calf bar
top and bottom plates 36, 38 in order {o lock hinge 12 and brace 10
iN various angular positions as desired. Lock switch 28 may, as one

20  simple example of alternative structure, appear on face plate 62 and

cooperate with indentations in thigh bar 40.

Various washers 100 or other friction diminishing or lubricating

devices as desired or required may be used. In the preferred
25 embodiment, the hinge 12 may contain washers 100 such as
conventional delrin washers bstween calf bar piates 36, 38 and

thigh bar plate 40 and at other places if desired.

Fig. 5 is a schematic drawing which shows at (A) the flexion
30  switch and extension switches 24, 26 in position to aliow full

extension [substantially O degrees between thigh bar 14 and caif bar
16 (zero degrees taking into account manufacturing and wear
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tolerances)] of hinge 12 and full flexion (substantially 140 degrees
Detween thigh bar 14 and calf bar 16). The locking switch 28 is

unengaged.

5 Fig. 5 at (B) shows the flexion switch 24 and extension switch

26 in the same positions but with the lacking switch 28 engaged to
lock thigh bar 14 and calf bar 16 in position relative to each other at

full extension.

10 Fig. § at (C) shows the locking switch 28 engaged to lock thigh
bar 14 and calf bar 16 in angular relationship to each other.
Locking switch 28 preferably operates independently of flexion
switch 24 and extension switch 26 to lock the brace into a desirad
position. For example, locking switch 28 may be set as desired

15 without the need to set flexion switch 24 and / or extension switch
26 In any particular position (so long as there is no interference) to
lock the brace in desired position. it locking switch 28 as shown at
(C) in Fig. 5 were disengaged, fiexion switch 24 is positioned for
substantially 30 degrees flexion of thigh bar 14 and calf bar 16

<0 relative to each other, and extension switch 26 IS positioned for

substantiaily 30 degrees.

In the preferred embodiment as shown in F igs. 1-5, extension
switch 26 and its corresponding compenents {ogether with
25  corresponding portions of the calf bar bottom piate and top piate 36
' 38 and thigh bar plate 40 are structured to allow maximum extension
at 0, 10, 20, and 30 degrees betwesn thigh bar 14 and calf bar 16,
respectively. Again, in the preferred embodiment, flexion switch 24
and these corresponding components are adapted to permit
30 maximum flexion of brace 10 to occur at 30, 40, 70, 90 and 140
degrees between thigh bar 14 and caif bar 16, respectively. Various
configurations of various portions of calf bar bottom plate and top
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plate 36, 38, thigh bar 40, cammed surface 42, lands 44 and 46 and
switches 24, 26 to creats a hinge 12 that contains any desired set of
maximum extension and flexion limitations (of any joint) is readily
accomptished according to the teachings of this invention and is

> Within the purview of those accustomed to designing and making
knee braces.
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CLAIMS:

1. A hinge for a body joint brace which hinge is adapted to couple a first
bar and a second bar of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the first bar and
the second bar, and having a plurality of lands;

b. a second member adapted to be connected to the other of the first
bar and the second bar, and being rotatable with respect to the first member;
and

c. a switch moveable with the second member and comprising a stop
that is selectively placed at any one of a plurality of positions relative to the
second member, each of the plurality of positions being associated with a
corresponding land on the first member;

wherein the stop bears against one of the piurality of lands on the first
member in order to limit rotation of the first member relative to the second

member and the lands are spaced from each other so that the stop contacts

- the lands at different angles of rotation of the first member relative to the

second member.

2. A hinge according to claim 1 in which the first member is connected to

the first bar and the second member is connected to the second bar.

3. A hinge according to claim 1 in which the first member is connected to

the second bar and the second member is connected to the first bar.

4. A hinge according to claim 1 in which the first member is formed as
part of the first bar and the second member comprises a pair of first bar plates

which are attached to the second bar.

5. A hinge according to claim 1 in which the lands are flexion limiting
lands, the switch is a flexion switch, and the stop is adapted to bear against

selected flexion limiting lands for adjustably limiting flexion of the brace.
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6. A hinge according to claim 5 in which the first member further includes
a plurality of extension limiting lands and the second member further includes

an extension switch having a stop adapted to bear against selected extension

10

15

20

25

30

limiting lands for adjustably limiting extension of the brace.

/. A hinge according to claim 1 in which the switch includes structure
adapted to interpose force between the second member and the switch for
engaging the switch in position relative to the second member.

8. A hinge according to claim 1 in which the switch contains structure
adapted to retain the switch in place relative to the second member in one of
the plurality of positions and in convenient releasable fashion, thereby

iIndexing the switch relative to the second member.

9. A hinge according to claim 1 in which the switch contains structure
adapted to interpose force between the second member and the switch for
engaging the switch in position relative to the second member, and structure
adapted to retain the switch in place relative to the second member in one of
the plurality of positions and in conveniently releasable fashion, thereby
indexing the switch relative to the second member.

10. A hinge according to claim 9 in which the structure for engaging the
switch in position relative to the second member and the structure adapted to
retain the switch in place relative to the second member comprise at least

some of the same components.

11. A hinge according to claim 1 in which the switch is adapted to be
repositioned relative to the second member only with deliberate force.

12. A hinge for a body joint brace which hinge is adapted to couple a first
bar and a second bar of the brace, the hinge comprising:
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a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected In sliding fashion to a switch, the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of
the first bar and the second bar relative to each other and thus movement of
the body joint;

the switch contains structure adapted to interpose force between the
second member and the switch for engaging the switch in position relative to
the second member, and structure adapted to retain the switch in place
relative to the second member in a plurality of preselected positions and in
conveniently releasable fashion, thereby indexing the switch relative to the
second member;

wherein the structure for engaging the switch in position relative to the
second member comprises a plurality of indentations in the second member
and a key connected to the switch which is adapted to engage selected ones

of the indentations.

13. A hinge for a body joint brace which hinge is adapted to couple a first
bar and a second bar of the brace, the hinge comprising:

a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected in sliding fashion to a switch, the
switch comprising a stop and adapted to siide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of
the first bar and the second bar relative to each other and thus movement of

the body joint;
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the switch contains structure adapted to interpose force between the
second member and the switch for engaging the switch in position relative to
the second member, and structure adapted to retain the switch in place
relative to the second member in a plurality of preselected positions and in
conveniently releasable fashion, thereby indexing the switch relative to the
second member,

wherein the structure adapted to retain the switch in place relative to
the second member comprises a plurality of indentations in the second
member and a detent connected to the switch, a portion of which detent is
adapted to cooperate with selected ones of the indentations in order to index

the switch on the second member.

14. A hinge for a body joint brace which hinge is adapted to couple a first
bar and a second bar of the brace, the hinge comprising:

a. a first member connected to one of the first bar and the second bar,
and containing at least one cammed surface; and

b. a second member connected to the other of the first bar and the
second bar, the second member connected in sliding fashion to a switch, the
switch comprising a stop and adapted to slide and be repositioned relative to
the second member so that the stop is positioned to bear against at least one
portion of the cammed surface of the first member in order to limit rotation of
the first bar and the second bar relative to each other and thus movement of
the body joint;

wherein the switch is adapted to be repositioned relative to the second
member only with force applied to the switch in two different directions

simultaneously.

15. A hinge according to claim 14 in which the switch is adapted to be
repositioned relative to the second member only with force applied to slide the
switch relative to the second member simultaneously with application of

another force to the switch in order to unlock the switch relative to the second

member.
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16. A hinge for a knee brace, said hinge adapted to couple a thigh bar to a

calf bar of the brace, said hinge comprising:
a. a first member adapted to be connected to one of the thigh bar and

the calf bar and containing a first surface internal of the hinge;
b. a second member adapted to be connected to the other of the thigh

bar and the calf bar; and
c. a switch connected in adjustably positionable fashion to the second

member, said switch containing structure which is adapted to cooperate with
the first surface of the first member as the switch is adjusted in position in
order to limit movement of the first and second members relative to each
other without being exposed to foreign objects in the vicinity of the hinge, the
switch including a disengagement structure which cooperates with portions of
the second member and which is adapted to lock the switch in position on the
second member without locking the switch in position on the first member, the
position of said switch adapted to be adjusted only when pressure is applied
to a portion of the switch which causes at least partial disengagement of the
switch with the second member thus permitting relative motion between the
switch and the second member, at the same time a different force is applied
to position the switch.

17. A hinge according to claim 16 in which the first surface is a cammed

surface.

18. A hinge according to claim 17 in which the switch is connected to the
second member in sliding fashion.

19. A hinge according to claim 16 in which the first surface is a cammed
surface and the switch contains a cammed surface for bearing against the
cammed surface of the first member.
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20. A hinge according to claim 18 comprising two switches, a first for
limiting flexion of the thigh bar and the calf bar of the brace relative to each
other and thus flexion of the knee, and the second for limiting extension of the
thigh bar and the calf bar of the brace relative to each other and thus

extension of the knee.

21. A hinge according to claim 18 in which the switch additionally
comprises structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second

member.

22. A hinge according to claim 16 in which the first member is connected to
the thigh bar and the second member is connected to the calf bar.

23. A hinge according to claim 16 in which the first member is formed as
part of the thigh bar and the second member comprises a pair of calf bar

plates which are attached to the calf bar.

24. A hinge according to claim 16 further comprising a locking switch
connected to one of the first and second members, and adapted to engage
selected ones of a plurality of indentations in the other of the first and second
members, for locking the thigh bar of the brace in position relative to the calf

bar in predetermined positions.

25. A hinge for a knee brace, the hinge adapted to couple a thigh bar to a
calf bar of the brace, said hinge comprising:

a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands;

b. a second member adapted to be connected to the other of the thigh

and calf bar and hinged to said first member; and
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c. a switch connected in slidably positionable fashion to the second
member, which switch comprises:

(i) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;

(11) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the
second member;

(iii) structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second
member,

(iv) whereby the switch is adapted to be repositioned relative to

the second member only with application of deliberate force.

26. A hinge according to claim 25 comprising lands adapted to limit
extension of the brace and an extension switch connected in slidably

positionable fashion to the second member.

27. A hinge according to claim 25 comprising lands adapted to limit flexion
of the brace and a flexion switch connected in slidably positionable fashion to

the second member.

28. A hinge according to claim 25 in which the first member is connected to

the thigh bar and the second member is connected to the calf bar.

29. A hinge according to claim 25 in which the first member is formed as
part of the thigh bar and the second member comprises a pair of calf bar
plates which are fastened to the calf bar.

30. A hinge according to claim 25 further comprising a locking switch
connected to one of the first and second members, and adapted to engage

selected ones of a plurality of indentations in the other of the first and second
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members, for locking the thigh bar of the brace in position relative to the calif

bar in predetermined positions.

31. A hinge according to claim 25 in which at least some of the lands are
adapted in shape to impose no lateral force on the retaining structure when

the lands are positioned against the stop.

32. A hinge for a knee brace, the hinge adapted to couple a thigh bar to a
calf bar of the brace, said hinge comprising:

a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands:;

b. a second member adapted to be connected to the other of the thigh
and calf bar and hinged to said first member; and

c. a switch connected in slidably positionable fashion to the second
member, which switch comprises:

(1) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;

(11) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the
second member;

(iii) structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second
member;

(iv) whereby the switch is adapted to be repositioned relative to
the second member only with application of deliberate force;

wherein the structure for engaging the switch in position relative
to the second member comprises a plurality of indentations in the second
member and a key connected to the switch which is adapted to engage
selected ones of the indentations.
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33. A hinge for a knee brace, the hinge adapted to couple a thigh bar to a

calf bar of the brace, said hinge comprising:

a. a first member adapted to be connected to one of the thigh and calf
bar and containing a cammed surface which features a plurality of lands;

b. a second member adapted to be connected to the other of the thigh
and calf bar and hinged to said first member; and

c. a switch connected in slidably positionable fashion to the second
member, which switch comprises:

(i) a stop adapted to bear against selected ones of the lands
corresponding to the position of the switch relative to the second member;

(ii) structure adapted to interpose force between the second
member and the switch for engaging the switch in position relative to the
second member;

(iii) structure adapted to retain the switch in place relative to the
second member in a plurality of preselected positions and in conveniently
releasable fashion, thereby indexing the switch relative to the second
member,

(iv) whereby the switch is adapted to be repositioned relative to
the second member only with application of deliberate force;

wherein the structure adapted to retain the switch in place
relative to the second member comprises a plurality of indentations in the
second member and a detent connected to the switch, a portion of which

detent is adapted to cooperate with selected ones of the indentations.

34. A knee brace comprising:

a. a pair of thigh bars;

b. a pair of calf bars;

c. structure for connecting the thigh bars to the thigh of a user and for
connecting the calf bars to the corresponding calf of the user; and

d. at least one hinge for coupling one of the thigh bars to one of the calt
bars, and for controlling flexion and extension of the corresponding knee, the

hinge comprising:
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(1) a first member connected to one of the thigh bar and the calf
bar and containing a cammed surface featuring a plurality of lands;

(1) a second member connected to the other of the thigh bar and
the calf bar;

(ilf) a flexion switch connected in adjustably positionable fashion
to the second member, said flexion switch containing structure which is
adapted to bear against different lands of the cammed surface of the first
member as the switch is adjusted in position, the position of said switch
adapted to be adjusted only when pressure is applied to a portion of the
switch which causes at least partial disengagement of the switch with the
second member thus permitting relative motion between the switch and the
second member, at the same time a different force is applied to position the
switch; and

(iv) an extension switch connected in adjustably positionable
fashion to the second member, said extension switch containing structure
which Is adapted to bear against different lands of the cammed surface of the
first member as the switch is adjusted in position, the position of said switch
adapted to be adjusted only when pressure is applied to a portion of the
switch which causes at least partial disengagement of the switch with the
second member thus permitting relative motion between the switch and the
second member, at the same time a different force is applied to position the

switch.

35. A brace according to claim 34 in which the switches are connected to

the second member in sliding fashion.

36. A brace according to claim 34 in which at least one of the switches
contains a cammed surface for bearing against the cammed surface of the

first member.

37. A brace according to claim 34 in which the switches additionally
comprise structure adapted to retain them in place relative to the second
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member in a plurality of preselected positions and in conveniently releasable
fashion, thereby indexing the switches relative to the second member.

38. A brace according to claim 34 in which the first member is connected to

the thigh bar and the second member is connected to the calf bar.

39. A brace according to claim 34 in which the first member is formed as
part of the thigh bar and the second member comprises a pair of calf bar
plates which are fastened to the calf bar.

40. A brace according to claim 34 further comprising a locking switch
connected to one of the first and second members, and adapted to engage
selected ones of a plurality of indentations in the other of the first and second
members, for locking the thigh bar of the brace in position relative to the calf

bar in predetermined positions.

41. A hinge for a body joint brace which hinge is adapted to couple a first
bar and a second bar of the brace, the hinge comprising:

a. a first member adapted to be connected to one of the first bar and
the second bar, and containing at least one stop surface;

b. a second member adapted to be connected to the other of the first
bar and the second bar;

c. a stop that is selectively secured in any one of a plurality of positions
relative to the second member, the stop bearing against at least one portion of
the stop surface of the first member in order to limit rotation of the first
member relative to the second member; and

d. an interface connected to the stop for selectively disengaging the
stop from the second member and for permitting the stop to be placed in a
desired one of the plurality of positions, the plurality of positions limiting
rotation of the first member relative to the second member at different angles

of rotation.
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42. The hinge as set forth in claim 41, further including a face plate having

a plurality of notches for defining the plurality of positions.

43. The hinge as set forth in claim 42, further including a key, connected to
the stop, for being engaged within one of the notches.

44. The hinge as set forth in claim 41, wherein the second member

includes a plurality of lands for defining the different angles of rotation.

45. The hinge as set forth in claim 41, wherein the interface includes a
plate that is connected to the stop and that is maneuvered by a user to place

the stop in the desired one of the plurality of positions.

46. The hinge as set forth in claim 41, wherein the interface includes a
safety lock for selectively engaging the stop in the desired one of the plurality

of positions.

47. Thé hinge as set forth in claim 41, further including a lock switch for

locking the first member relative to the second member.

48. The hinge as set forth in claim 41, wherein the stop is an extension
stop for limiting an extension of the joint, the first member includes a second
stop surface, and the hinge further includes a flexion stop for contacting the

second stop surface for limiting flexion of the joint.
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