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This invention relates to artificial limbs in gemeral
and more particularly to knee joints therefor.

The principal object of the invention is the provision
of an improved knee joint for an artificial limb.

A further object of the invention is the provision of
a knee joint construction for an artificial limb incor-
porating. tensioning means biasing ome portion of the
limb with respect to the other in opposite directions
and at different degrees of tension.

A still’ further object of the invention is the pro-
vision of a simple and efficient knee joint construction in-
corporating antifriction bearings readily removable and
replaceable parts.

A still further object of the invention is the provision
of a knee joint conmstruction wherein the tensioning of
the lower limb with respect to the upper limb joined by
the construtcion may be readily adjusted.

The knee joint conmstruction for artificial limbs dis-
closed herein comprises an improvement in the art in
that tensioning means are incorporated in the construc-
tion for normally biasing the respective portions of the
artificial limb in opposite directions and with respect to
a normal endwise positioning. Such a construction pro-
vides better control of the limb below the knee inasmuch
as opposed tensioning means, one of which is relatively
stronger than the other, are brought into play when
the limb is moved from vertically aligned position.

Those skilled in the art will recognize that attempts
have heretofore been made to bias knee joint construc-
tion means and such constructions have inevitably biased
one portion of the limb in one direction with respect to
the other whereas the present invention incorporates op-
posed tensioning means which provide an adjustable self-
centering positioning of the one portion of the limb with
respect to the other so that a natural flexible and some-
what resilient knee action results.

With the foregoing and other objects in view which
will appear as the description proceeds, the invention re-
sides in the combination and arrangement of parts and in
the details of construction hereinafter described and
claimed, it being the intention to cover all changes and
modifications of the example of the invention herein
chosen for purposes of the disclosure, which do not con-
stitute departures from the spirit and scope of the in-
vention.

The invention is illustrated in the accompanying draw-
ing, wherein:

Figure 1 is an exploded view of the several parts form-
ing the knee joint construction.

Figure 2 is a vertical section through the assembly of
the knee joint construction.

Figure 3 is a plan view of portions of an artificial
limb incorporating the knee joint construction.

Figure 4 is a side view of a portion of an artificial
limb incorporating the knee joint construction.

By referring to the drawings and Figures 3 and 4 in
particular it will be seen that thigh and shank portions
of an artificial limb are indicated respectively by the
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numerals 10 and 11 and that they are joined to one an:
other for hinge-like action by a knee joint construction
incorporating a pair of oppositely disposed vertical
mounting brackets 12 and 13, each of which is apertured
so that fasteners 14—14 may be positioned therethrough
and engaged in the shank 11 so as to mount the op-
positely disposed vertical mounting brackets with their
upper ends above the upper ends of the shank 11.

The vertical mounting bracket 12 has an inturned an-
nular flange 15 defining a cavity 16 in the center of
which a raised boss-like portion 17 is formed. The raised
boss-like section 17 is centrally apertured as at 18, the
aperture being threaded, The raised boss-like section 17
is also provided with an elongated cutaway section 19
and a secondary aperture 20.

The area around the periphery of the raised boss-
like section 17 and within the annular flange 15 is adapted
to receive a washer 21 which is of a configuration match-
ing the raised boss-like section 17 along with an annular
ball bearing assembly 22. The annular ball bearing as-
sembly 22 is adapted to be positioned over the tubular

. end of a hollow axle 23 and specifically over an end
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24 thereof which is of reduced diameter with respect
to the remainder of the axle. An elongated bracket 25
having a central aperture 26 is also adapted to be posi-
tioned over the end portion 24 of the axle as best shown
in the vertical section comprising Figure 2 of the drawings.

It will thus be seen that the axle 23 is capable .of
relatively free rotation with respect to the bracket 25,
ball bearing assembly 22 and the vertical mounting
bracket 12.

The oppositely disposed vertical mounting bracket 13
has an annular upper end portion 27 which in turn is
inwardly flanged as at 28 and defines means for receiving
a secondary ball bearing assembly 29. A washer 30 is
disposed adjacent the inturned flange 28 and alongside
a secondary elongated bracket 31 which has a central
aperture 32 which registers over the opposite end of the
axle 23. The opposite end of the axle 23 is of reduced
diameter and is indicated by the numeral 33. The end
33 is provided with an integrally formed end portion 34
which is centrally apertured as at 35 and has several
circumferentially spaced apertures 36—36 positioned
thereabout. :

In assembly, as shown in Figure 2 of the drawings,
a bolt 37, which has an enlarged flat head 38, is posi-
tioned axially of the hollow axle 23, passing through the
aperture. 35 in the end 34 of the axle, and extending
therethrough and threadably engaging the threaded aper-
ture 18 in the vertical mounting bracket 12, as hereto-
fore described,

Two coil springs 39 and 40 of uniform length and of
different diameter are positioned about the bolt 37 within
the hollow axle 23, it being observed that the coil spring
40 is of lesser diameter than the coil spring 39 and is
positioned in closely spaced relation to the bolt 37 while
the coil spring 39 is positioned about the coil spring 40
and bolt 37. The ends of the coil spring 39 are respec-
tively engaged in one of the apertures 36 in the end 34
of the hollow axle 23 and the elongated cutaway section
19 in the raised boss-like portion 17 of the vertical
mounting bracket 12 so that rotation of the hollow axle
23 in one direction will be opposed by a winding tension-
ing of the coil spring 39. The respective ends of the
coil spring 40 are engaged in one of the apertures 36 in
the end portion 34 of the axle 23 and the aperture 20
in the raised boss-like portion 17 of the vertical mounting
bracket 12.

The coil spring 40 is arranged in opposite position
to the coil spring 39 so that rotation of the axle 23 is an
opposite direction will be opposed-by the winding ten-
sioning action of the coil spring 40. The coil springs



39 and 40 thus partially oppose one another at their
dead-center positioning which corresponds with an ap-
proximately vertical positioning of the shank and thigh
poitions -of .the -artificial ‘limb between which the knee
joint construction is positioned. So that this action may
be -utilized, the hollow axle 23 is secured in adjustable
relation to' the -thigh portion 18 by a contraction clamp
41 which.is positioned about the hollow axle 23 midway
between the same and extends outwardly therefrom and
is :positioned in an appropriately formed opening in the
thigh portion 10 of the artificial limb so that it is im-
movable with respect thereto.

An adjustment bolt 42 comprises part of the contrac-
tion clamp 41 and extends out of the opening in the
thigh. portion 16 of the artificial limb, as best seen in
Figure 4.of the drawings, so that the device is adjustable.

Jt will thus be seen. that the hollow axle 23 is posi-
tioned in desirable fixed relation to the thigh portion 10
while the vertical mounting brackets 12 and 13 are se-
cured to the shank 11 and that in such position the op-
posed tensioning means comprising the springs 39 and
40 provide a resilient yet flexible knee joint action which
permits. the artificial limb to be used to greater advan-
tage and in a more natural appearing manner, thereby
meeting the several objects of the invention.

Having thus described my invention, what I claim is:

I."A knee joini for an artificial limb comprising a
pair of vertical mounting brackets adapted to be se-
cured to one portion of said artificial limb, a hollow
axle’ journaled at its ends in said brackets, said hollow
axle having a closed apertured end, a boss having aper-
tures therein formed on cne of said vertical mounting
brackets in axial alignment with said axle and a boit
positioned through one of said brackets and said hollow
axle and engaged in the other of said brackets, a pair
of coil springs one of which is of a greater diameter than
thé other disposed within said hollow axle around said
bolt, the respective ends of said coil springs being se-
cured to said closed end of said axle and said apertured
boss of said bracket, the convolutions of said coil springs
arranged in oppositely disposed pattern so that tensioning
of one coil spring releases tension of the other, a pair
of elongated mounting brackets positioned on said hol-
low axle and forming means for securing said hollow

axle to the other part of said artificial limb, a compression *

clamp positioned on said hollow axle and mounted in
said last-mentioned portion of said artificial limb for
holding ‘said hollow axle stationary with respect thereto.
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2. The knee joint for an artificial limb set forth in
claim 1 and wherein the vertical mounting brackets have
annularly flanged openings, ball bearing assemblies dis-
posed in said openings and said hollow axle rotatably sup-
ported in said ball bearing assemblies.

3. The knee joint for an artificial limb as set forth in
claim 1 and wherein said vertical mounting brackets in-
clude elongated apertured members adapted to be se-
cured by fasteners to a lower part of said artificial limb.

4. A combination of an artificial limb shank portion
and thigh portion and a knee joint hingedly connecting
said portions to one another, said knee joint comprising
a hollow axle having brackets movably positioned thereon
and secured to said thigh portion of said limb, means in
said thigh portion of said limb for engaging said hollow
axle in stationary relation thereto, said hollow axle hav-
ing a closed end, said closed end having a plurality of
apertures therein, one of which is. centrally disposed
and the others of which are radially positioned with re-
spect thereto, said hollow axle having respective end
portions of reduced diameter and vertical mounting
brackets journaled over said end portions, said vertical
mounting brackets including depending members apertured
for attachment to said shank portion of said artificial limb,
one of said vertical mounting brackets having a raised an-
nular boss, said annular boss having a central threaded
opening and a plurality of apertures radially spaced with
respect thereto, a bolt positioned through said vertical
mounting brackets and hollow axle and engaged in said
threaded opening, a pair of coil springs of uniform length
having outturned ends, said coil springs being of differ-
ent diameters and disposed about said bolt within said
hollow axle with the respective ends of said coil springs
engaged in the radially spaced apertures in said closed
end of said axle and the radially positioned apertures
in the raised boss of said vertical mounting bracket, said
springs being opposed to one another and one of said
springs being of relatively greater tensioning capacity
than the other whereby said hollow axle is urged to a
dead-center position relative to said vertical mounting
brackets and conforming to a substantially longitudinal
aligned position of said artificial limb portions.

References Cited in the file of this patent

UNITED STATES PATENTS

Vaughan ... ____ Dec. 22, 1863
Sartin o __. Nov. 14, 1950

41,033
2,529,968

A




