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This invention relates generally to artificial
limps, and relates more particularly to improve-
ments in the knee joints thereof. The ankle joint
is disclosed and claimed in applicant’s copending
continuation-in-part application for Angle Joints
for Artificial Limbs, Serial No. 315,654, filed
QOctober 20, 1952,

It is an object of the invention to provide an
artificial limb of this character wherein the ar-
ticulated parts faithfully simulate the move-
ments and actions of the corresponding natural
limb elements.

Another object of the invention is to provide
a knee joint having a limited universal action.

Another object of the invention is to provide
a device of this character wherein jack-knifing
of the knee is prevented.

Still another object of the invention is to pro-
vide a device of this character having the parts

H

so arranged that friction in the knee joint is in-

creased as the weight of the user is applied so
that said jack-knifing is prevented.

A further object of the invention is to provide

a knee joint of this character wherein there will
be a limited torque action and a limited lateral *

action of the parts relative to each other.

A still further object of the device is to provide -
an artificial limb of this character that is simple

in construction, smooth in action, and easy to
assemble.

Other objects and advantages of the invention
will be brought out in the following part of the
specification.

Referring to the drawings, which are for illus-
trative purposes only,

Fig. 1 is a perspective view showing an artificial
limb embodying the invention; | |

Fig. 2 is g sectional view through the knee joint;
and -
Fig. 3 is a partial section taken on line 3—3
of Fig. 2. |

Referring to Fig. 1, there is shown an artificial
limb having a thigh member |0 connected by a
knee unit, indicated generally at 1{, to the upper
end of a shank member {2, which in turn is con-
nected to a foot 13 by an ankle unit, indicated
cenerally at (4. | |

Referring to Figs. 2 and 3, there is shown &
knee comprising a hollow casing indicated gen-
erally at 59, having a tubular wall or flange 5!
for attachment to the thigh 10 in the well known
manner. The casing includes a knee shell 52
having a flattened back wall 53 and a rounded
front wall which has an cpening 54 therein.
The knee shel]l includes oprositely disposed axi-
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ally aligned bearing members 585 for reception of
bearing supporting plugs 56 which have axially
allgned openings therein. The bearing plugs 56
are of resilient material, such as rubber or the
like, and tine orenings therein are provided with
metal bearings 57 pivotally receiving a shaft 53.

One end of the shaft 58 is provided with
threads 89 for threadable connection with an
ear 68 of 2 lower or second hollow knee mem-
ker 61 having a fiange Gia for attachment of the
shank or shin member {2, The shaft 88 is pro-
vided with a head &’ for limiting inward move-
ment thereof in said ear 8. The opposite end
of the shaft extends into an opening in an ear
92 and is secured by a screw 63. A bal] §5 is se-
cured to the shaft 58 by any suitable means such
as a pin, not shown. An upper socket member,
including a cup-shaped member 69, receives the
upper porticn of the ball 5. The member 568
is provided with an arm 6% having its cuter end
68 loosely received in the opening 54. A second
cup-shaped member 69 is provided for the op-
posite side of the ball, and includes outwardly
extending lugs 8 on opposite sides thereof. The
lugs 70 are provided with openings 7| there-.
through, for reception of screws 72 and 73 re-
spectively. 'These screws are received in threaded
openings provided therefor in the member 68,
and secure the members 6% and 89 together. It
is to be noted that the screw 73 extends through
the portion of the member €8, and the free end
of said screw 73 engages a wall T4 of the upper
knee member. Each of the cup-shaped mem-
bers 68 and 69 is provided with a friction lining
15 of suitable material such as iz used in brake
linings. -

In use, the weight of the user is transmitied
through the upper knee member and the upper
socket member 66 which bears on the upper sur-
face or portion of the ball 88. The bearing plugs
96, which are of resilient material, yield suffi-
ciently so that an increase in the frictional en-
gagement of the socket member §6 with the ball
65 is increased. When the weight is removed, as
when the user takes a step, the frictional en-
gagement of these parts is reduced and the lower
leg will easily straighten out, being limited in
this movement by engagement of a wall 77 of the
knee shell with a pad 78 which is attached to a
boss 18 by means of a screw 28. The boss 19
is shown as being formed iniegral with a cross
piece 81 of the lower knee member G1.

I claim:

1. In a knee ioint: a pair of knee members cne
of which includes a knee shell and a wall oppo-
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site said shell: a shaft having its ends secured to
one of said knee members; resilient means for
pivotally mounting said shaft to the other knee
member; a ball secured to said shaft interme-
diate the ends thereof; socket means for sald
ball, said socket means including an upper socket
member and a lower socket member, an arm for
the upper socket member, said arm having its
outer end movably attached to the shell of said
one knee member; and abutment means for said
socket means on the side thereof opposite the
arm, said abutment means being engageable
with the wall of said one knee member.

2. The invention defined by claim 1, wherein
the socket means includes friction material with-
in the respective parts of the socket.

3. In a knee for artificial limbs: a pair of knee
members; a shaft for pivotally connecting the
knee members together, the ends of said shaft
being fixed to one of said knee members; resil-
ient means for mounting the shafit to the other
knee member, said resilient means being spaced
apart on said shaft; a ball member secured o
said shaft; sccket means for said bsli, said sockel
means including an upper gnd a lower sockey
member, an arm extending irom ithe upper
socket member and connected to said cther knee

member, said connection permitting swinging

movement of the arm in a vertical plaine; and
means for limiting movenient of the socket means
on the side thereof opposite the arm.

4. In a knee joint for artificial limis: upper
and lower knee members; side walis for viae lower
knee member, said side walls having openings

therein; a shaft received in said openings and .
held securely therein; bearings for said shait

disposed adjacent the inner sides of saild side
walls; resilient plug members receiving said bear-
ings and mounted in the upper knee memper; a
ball member secured to said shait between said
piugs: an upper socket member for said pvall,
said upper socket member having a f{orwardly
extending arm the free end of which is received
in an opening provided therefor in a parv of said

upper knee member; a lower sockel membper for ‘

said ball member, said socket memibers being se-
cured together; friction material within the

socket members and engageable with the adja-

cent surfaces of the ball member; and means for
limiting movement of the socket membvers, sald

cans heing disposed on the side of the ball on-
posite the arm.

5. In an artificial knee joint: a wpair of knee
members one of whichh inciudes a knee sinell
having an opening therein and a wall opposite
said shell: pivoting means, including a shatv
having its ends secured to one of saic knee meri-
bers: resilient means for pivotally mounting
said shaft to the ofther knee member; iriction

means, inciuding a pair of members connected to-.

oether and engageable about said pivoting means;
an. arm for one of said members, sald arm heing
received in the opening in said shell; and abug-
ment means for said one member opposite the

arm thereof, said abutment means peing engage-.

able with the wall of said one knee member,

6. In an artificial knee joint: an upper knee
memiber including a kitee shell having an open-
ing therein, and a wall opposite said sheli; a
lower knee member; pivoting means, inciuding a

shaft having its ends secured to one of sald knee.

members: resilient means for pivetally rmounting
said shaft to the other knee member; iriction
means, including upper and lower {ricticn meni-
bers connected together and engageable with
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said pivoting means; an arm for said upper fric-
tion member, said arm being received in the
opening in said sghell; and abutment means for
said upper friction member, said abutment
means being opposite the arm and being engage-
able with the wall of said upper knee member.

7. In an artificial knee joint: an upper knee
member including g knee shell having an open-
ing therein, and a wall opposite said shell, said
upper knee member having a knee flange for con-
nection with an artificial thigh; a lower Kknee
member including a knee flange for connection
with an artificial shin: pivoting means, including
a shaft having ifs ends secured to one of said
knee members; resilient means for pivotally
mounting said shaft to the other knee member;
friction means, including upper and lower fric-
tion members connected together and engageable
with said pivofing means; an arm for said upper
friction member, said arm being received in the
opening in said shell; and abutment means for
said upper friction member, said abutment
means being opposite the arm andg being engage-
able with the wall of said upper knee member.

8. In an artificial knee joint: a pair of knee
members one of which includes a knee shell hav-
ing an opening therein and a wall opposite said
shell; pivoting means, including a shaft having
its ends secured to one of sald knee members;
resilient means for pivotally mounting said shaft
to the other knee member; friction means, in-
cluding a pair of members connected together
and engageable anout said pivoting means; an
arm for one of said members, said arm being re-
ceived In the opening in said shell: and stop
means for limiting relative movement of the knee
members in one direction so as to prevent for-
ward swinging of said one knee member beyond
an aligned position with respect to the other
member,

9. In an artificial knee joint: a pair of knee
members one of which includes a knee shell; piv-
oting means, including a shaft having its ends
secured to one of sald knee members; resilient
means for pivotally mounting said shaft to the
other knee member; friction means, including s
pair of clamped members connected together and
engageable. about said pivoting means: an arm
for one of said clamping members, said arm
being so connected with said knee member hav-
ing the knee shell as to hold said arm against
rotation relative to said knee member; and stop
means for limiting relative movement of the
knee members in one direction so as to prevent

| forward swinging of said one knee member he-

vond an aligned position with respect to the
ofher knee member.
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