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This invention relates to improvements in
lockable knee joint for orthopedic brace or ar-
tificial limb.

The principal objects of this invention are:

First, to provide a joint structure for an ortho-
pedic brace which is easily locked or unlocked
while in straight extended position of the joint.

Second, to provide a knee joint for orthopedic
braces and artificial limbs which is highly re-
sistant. to wear under the loads apbplied thereto
in walking.

Third, to provide lock structure for a knee
joint of a brace which is covered or enclosed to
prevent tearing or wearing of the clothing sur-
rounding the joint.

Fourth, to provide lock mechanism for a knee
joint which is extremely simple and easy to as-
semble and repair while at the same time being
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through the upper brace member and lock en~
gaging spring taken along the plane of the line
5—5 in Fig. 2.

Fig. 6 is a transverse cross sectional view
through the brace joint and lock taken along
the plane of the line 6—6 in Fig. 2.

Fig. 7 is a fragmentary side elevational view,
partially in vertical cross section, of the brace
joint and lock in bent position.

In the drawings I have illustrated one side
of an orthopedic brace such as is normally worn
on the knee of a partially disabled person. It
should be understood that normally two of these

.. brace structures are employed, one on each side
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entirely positive and effective in its locking ac- -

tion.

Fifth, to provide a knee joint for orthopedic
braces or artificial limbs in which the stresses
of walking on the joint are carried almost en-
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tirely by the main brace elements as distin- -

guished from the pivotal connection therebe-
tween.

Sixth, to provide a lockable knee joint for
an orthopedic brace in which- the principal
stress encountered by walking on the brace is
carried by the main elements of the brace and
not transmitted to the lock elements whereby
the lock structure is relatively small and long
lived.

Other objects and. advantages relating to de-
tails of my invention will be apparent from a
consideration of the following description and
claims. The drawings of which there is one
sheet, illustrate a preferred form of my lock
and joint as applied to the load earrying mem-
bers of an orthopedic brace.

Fig. 1 is a fragmentary side elevational view
of the joint and lock in the straight or extended
position of the brace.

Fig. 2 is a fragmentary side elevational view
of the joint with portions of the lock retaining
sleeve broken away in vertical cross section
along the plane of the line 2—2 in Fig. 6.

Fig. 3 is a transverse cross sectional view
through the lock operating handle taken along
the plane of the line 3—3 in Fig. 1.

Fig. 4 is a transverse cross sectional view
through the upper brace member and lock oper-
ating finger taken along the plane of the line
4—4 in Fig. 2.

Fig. 5 is a transverse cross sectional view
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of the knee, and that suitable connecting and
attaching straps or fixtures are provided for
attaching the upper and lower sections-of the
brace to the leg. of the wearer, both above and
below the knee. As an alternative, the brace
structure may be incorporated in an artificial
limb in which case only the upper end of the
brace will be attached to the leg of the wearer
and the lower brace will be built into an arti-
ficial lower limb. ‘

The brace includes an upper brace member |
of flat strap-like stock of the required rigidity
and a lower brace member 2 of similar con-
struction. The lower end of the upper brace
member 2 is surrounded by and secured to a
sleeve 3 of folded - sheet metal construction.
The lower end of the sleeve is provided with
circular extensions 4 which project downwardly
in lapped relationship on each side of the upper
end of the lower brace member 2. A hinge pin
or rivet 6 pivotally connects the circular exten-
sions 4 with the lower brace member 2.

In order to relieve the hinge pin § from the
main loads applied to the brace in walking, the
upper end of the lower brace member 2 is pro-
vided with a segmental arcuate surface 7 con-
centric about the pin 6 and disposed toward the
front side of the-brace. The lower end of the
upper brace member 2 is provided with a mating
segmental arcuate surface 8 so that when the
brace is in straight extended position the weight
of the wearer is directed through the upper
brace member and the abutting surfaces 7 and
8 to the lower brace member 2. :

In order to regulate and limit the pivoting
motion of the upper brace member about the
hinge pin 6 and lower brace member 2, the lower
brace member is provided with a segmental
arcuate -surface 9 radially recessed inwardly
from the bearing surface 1. The upper brace
member is provided with a locking lug {0 which
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projects downwardly against the arcuate sur-
face 9 and forms a limit stop coacting with the
rear end of the bearing surface T to prevent
forward overbending of the brace joint.

In order to prevent unintentional breaking
or bending of the brace joint rearwardly, the

upper end of the lower brace 2 is provided on its-

forward side with a locking notch (I which ex-
tends as a chord of the arcuate bearing surface
1. The lower end- of’ the upper brace membel
{ has a forwardly opéning noteh as &t 12 to
align with the locking notch {{ when the brace
is extended. A locking block 13 of rectangular
cross section is slidable along the-notch 12-into
locking engagement with the notehi” 1i. The
locking block 8 is approximately the same
thickness as the brace members | ‘and 2 and-is

slidably retained on the upper brace member:
by the sides and forward edge wall 14 of the

sleeve 3. A coil spring 5 refained in the notch
{2 by the sleeve 3 constantly urges the locking
block downwardly toward’ lockmg engagement
with' the lower brace meémbet. :

It will thus be seen that when the: brace is
extended to straight position, the locklng ‘block
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Will snap into’ engagement With the noteh fland =

prevent unmtentlonal retract1on or bending of
the brdce. In order to release the lockmg block
and perm1t bending of the brace, the forward wall
4 of the sleeve 3 is cut away or slotted vertically

The outer end of the pin 17718 se-
cu ed to a narrow lock operatmg ﬁnger {8 which
extends vertlcally upw ardly along the forwaid
side of the sleeve 3 and upper’ “brace member .
The finger i87is of reversely oent ‘and ‘tensioned
spring metal so that the uppeér end of the finger
is constantly blased forwardly of the upper br ace
member 1 as is most clearly illustrated in Fig. 1.
‘A loop” 19 on the upper end of the sleeve 3 re-
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“I§ to pass a pin IT secured to the locking
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tains 'the 1ntermed1ate portlon of the'finger 18 in

ahgnment w1th the uoper brace member 1.
The upper end of the’ ﬁnger 18 is secured with-

ina rearwardly opening U- shaped clip 20 as by

belng welded thereto and the rearwardl; extend-
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ing ﬁanges 21 of the cllp 20 are lapped over the

sides” of - the upper brace member {. A pin 22
connectlng the flanges of the chp 21 is slidably
dlsposed in a forwardly angled ‘slot 23"in the
upper brace member - The pin 22 carries a
] thly rounded knob or handplece 24 so that
the finger 18 can convemently be recmrocated
- through the clothlng of the weare1
hen the pin 22 and ﬁnger 18 are moved up-
war dly the locking block I3 is retracted from the
locking notch 1, as plewously descrlbed and
the brace joint is free to pivot. In the raised
p051t10n of the pin 22 the springable characte1 of
the ﬁnger I8 urges the pin into the upper ‘branch
25 of the angled slot 22 and prevents uninten-
tIonaI extension or ‘downward  movement of the
lockmg block l3 " By merely pressing the knob
"‘rwardly, ‘the pin 22 will be aligned with
the lower branch of the angled slot 23 permitting

the sprmg {5 to advance the locking block 13 into ¢

ng engagement with the lower brace member
w en’ the ‘brace is extended

“From “the foregomg it “will be apparent that
my brace structure can be selectively positioned
and retained in either locked, extended or un-
l'ocke;d"p;ivoted position by & simple movément of
the knob 24 -Particular attentlon is directed
to the tact that the lockmg block {3 is not sub-
Jected to the heavy load carrying stresses of the
brace angd” 1s effectlvely gulded in 1ts lockmg and
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unlocking motion by the sleeve 3. In order that
the locking block 13 shall be completely guided
in its forward extended position, the lower end of
the front wall 14 of the sleeve is extended across
the locking block below the slot 16 as at 26 and a
notch for receiving this lower portion 26 is
formed in the forward edge of the lower brace
member as at 27. ’

Having thus described my inyention, what I
claim 'as new and desrre to secure by Letters
Patent is:

1. A lockable leg brace structure comprising
elongated upper and lower brace members of
strap-like structure; the adjacent ends of said
imembers Havihg mating concavo-convex arcuate
bearmg surfaces engaged in the aligned positions
of said members, a radially recessed arcuate sur-
face on the lower of said members adjacent the
bearing surface therecn, a locking lug fixedly
formed on the upper of said members and ro-
tatable along said recessed surface into engage-
ment ‘with the 'end of the convex surface in the
-aligned pos1t10ns ‘of said members, a sleeve closely
embracing and secured to the upper of said mem-
bers and’ havmg pro;ectmg side plates lapped
alongs1de the sides of the lower of said members,
a hinge pin connectmg said’ s1de plates and sald
lower membe1 concentrically w1th said bearing
surface, & locklng notch formed in said 15Wwer
member ‘and ‘intersecting the bearing *surface
{Hereon at the opposite end of the béaring from
said recessed surface, said upper brace member
belng longrtudmally notched underneath “said
sleeve “to’ prov1de a sl1deway ahgned with “said
lockihg motch™in the aligned” pos1t1on of said
members, a locking block slidablein said slideway
and’ extens1ble ‘into engagement ‘with said locking
rotch, a sprrng in said slideway biasing sa1d block
to lockmg pos1t1on a block retlactmg ﬁnger of
springable -mateérial ‘secured at its lower ‘end to

"said block and extending upwardly along the

front edge of sa1d upper | member; a loop on said
sleeve reta1n1ng sald ﬁnger on sa1d upper mem-
ber, a Cllp on the upper end of saxd finger and
lapped along the sides’ ‘of sald upper member, 2
pin carried by said clip and projecting into said
upper ‘member, said upper member having a for-
wardly angled slot rece1v1ng said pin, and a hand-
piece connected to said pin.

2. A lockable leg brace structure comprlsmg
elongated upper and Tower brace members of
strap hke structule the adJacent ends of said
members having mating concavo-convex arcuate
bearing surfaces engaged in the aligned posi-
tions of said members a rad1ally recessed ar-
cuate surface on a first of said members adja-
cent the bearing surface thereon a locking lug
ﬁxed on the second of: sald members and rotat-
able along said 1ecessed surface 1nto engagement
with “the end of the recess’ formmg said recessed
surface in the aligned pos1t10ns of said members,
- slee\,e closely embracing and: secured to one
of said members and  having prOJectmg side
plates lapped alongside the end of the other of
said members, a hinge pin connecting said side
plates and said other- member concentrically with
said bearing’ surfaces, a locking notch formed
in one of said membels and extenchng in a
chordal 1elat1on to ‘the arc of said bearing sur-
faces, the other of said members being longi-
tudinally notched to provide a slideway aligned
with said locking notch in the alisned positions -
of ‘'said members; a locking block slidable in said
slideway dnd eéxtensible ‘into engagement with
said locking notch, a spring 'in said slideway
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biasing said block to locking position, a block
retracting finger of springable material secured
at its lower end to said block and extending up-
wardly along the front edge of the upper of said
members, a clip on the upper end of said finger
and lapped alongside of said upper member, a
pin carried by said clip and projecting into said
upper member, said upper member having a for-
wardly and downwardly angled slot receiving said
pin, and a handpiece connected to said pin.

3. A’ lockable leg brace structure comprising
elongated upper and lower brace members of
strap-like structure, the adjacent ends of said
members having mating concavo-convex arcuate
bearing surfaces engaged in the erected posi~
tions of said members, coacting stop surfaces on

said members engageable in the erected posi-,

tions thereof, a connecting piece secured to-the
member having the concave bearing surface and
having a projecting side plate lapped alongside
the end of the member having the convex bear-
ing, a hinge pin connecting said side plate and
said last member concentrically with said bear-
ing surfaces, locking notches formed in' said
members and aligned across said bearing sur-
faces-in the erected positions of said members,
a locking block slidable in one of said notches
and extensible into engagement with the other
of said locking notches, a block actuating finger
secured at its lower end to said block and extend-
ing upwardly along the front edge of the upper
of said members, and a pin carried by the upper
end of said finger and projecting into said upper
member, said upper member having a forwardly
and downwardly angled slot receiving said pin.
4. A.lockable leg brace structure comprising
elongated upper and lower brace members, the
adjacent ends of said members having mating
concavo-convex arcuate bearing surfaces engaged
in the erected positions of said members, a stop
surface on cone of said members adjacent the
bearing surface thereon, a locking face on the
other of said members and rotatable into engage-
ment with said stop surface in the erected posi-
tions of said members, a sleeve closely -embrac-
ing and secured to said other of said members
and having a projecting side plate lapped along-

side the side of the said one of said members,

a hinge pin connecting said side plate and said
one member concentrically with said bearing sur-
faces, a locking notch formed in said one member
and extending along a line intersecting the arc
of the bearing surface thereon and facing oppo-
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sitely from said stop surface, said other brace
member being Iongitudinally notched under-
neath said sleeve to provide o slideway aligned

‘with said locking notch in the erected position

of said members, a locking block slidable in said

‘slideway and extensible 'into engagement with

said locking notch, a block retracting finger se-
cured at one end to said block and extending
along the upper of said members, and means on
the upper end of said finger guidingly engaging
the upper of said members.

5. A lockable leg brace structure comprising
elongated upper and lower brace members, the
adjacent ends of said members having mating
concavo-convex arcuate bearing surfaces en-
gaged in the erected positions of said members,
a stop surface on a first of said members, a lock-
ing face on the second of said members and ro-
tatable into engagement with said stop surface
in the erected positions of said members, means
pivotally connecting said members concentrically
with said bearing surfaces, ‘a locking notch
formed in said second member and extending
in a chordal relation to the arc of said bearing
surfaces and facing oppositely from the locking
face on said second member, said firsi brace
member being provided with a slideway aligned
with said locking notch in the erected positions
of said members, a locking block longitudinally
slidable and transversely retained in said slide-
way and extensible into engagement with said
locking notch, a block retracting finger of trans-
versely springable material secured at its lower
end to said block and extending upwardly along
the upper of said members, said finger being
transversely bent and . tensioned whereby the
upper end thereof is biased transversely of the
upper of said members, a pin carried by the upper
end of said finger and engaging said upper mem-
ber, said upper, member having an angled slot
receiving said pin, and a handpiece connected 1o
said pin. )

METHODIUS. CIRYLLUS PETRUCH.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
540,764 Spring __._..._____ June 11, 1895
172,293 Reese . __. Oct. 11, 1904



