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1

This invention relates to an improved knee-
joint for a leg prosthesis, and more particularly
to those parts of such a knee-joint which act as
a brake and control the braking mechanism.

The present invention in certain of its as-
pects constitutes a further development and an
improvement of the knee-joint described in my
U. S. Letters Patent No. 2,588.013.

The knee-joint according to this patent is of
the one-shaft type which, as practical experience
has demonstrated, is superior to two or more-
shafts, joints, as well as to knee-joints with no
shafts at all but sliding surfaces instead. The
main advantages of the one-shaft construction
are its simplicity and durability.

The knee-joint according to the patent re-
ferred to includes a braking mechanism which is
actuated with the aid of slide-block bearings.
There is a stop-frame which is provided with a
brake-shoe, and an intermediate portion of the
artificial thigh for engagement between two arms
of the stop~-frame and carrying a brake lining for
cooperation with the brake-shoe of the stop-
frame. The brake acts automatically and be-
gins to function as soon as the leg is brought into
contact with the ground and thus placed under
pressure in outstretched or bent condition or in
any condition between the outstretched and bent
positions. When during walking the pressure is
temporarily interrupted through lifting of the
leg from the ground, the brake becomes inactive,
making it possible for the shank to be swung for-
ward while the leg is in a bent condition.

While my prior knee~joint is of well established
usefulness, I have found, nevertheless, that its
dependability and stability, both during standing
and walking, which are of paramount importance
to the bearer of a leg prosthesis, particularly so
on rough grounds, should be improved. The pri-
mary object of my present invention is, therefore,
to generally improve artificial knee-joints and, in
particular, the knee-joint of my prior patent.

An important object of the present invention
is to improve the variability and control of the
braking action of knee-joints.

One object of my invention is to provide a
knee-joint which makes it possible, at the time
it is put in place, to set the braking action ac-
cording to the bearer’s wish.

Another object is to provide a knee-joint hav-
ing means to set the braking action as desired
either during the manufacture of the prosthesis
or during wear.

Still another object of my invention is to pro-
vide simple means to ensure easy and accurate
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adjusting of the brake response from instan-
taneous locking to complete release.

To the accomplishment of the foregoing and
other more detailed objects which will appear
hereinafter, my invention consists in a knee-joint
ior artificial legs, its elements, and the relation
of these elements one to the other, as are more
particularly described in the specification and
sought to be defined in the claims.

The specification is accompanied by drawings
in which:

Fig. 1 is a vertical section through the knee-
joint according to my invention, taken in the
plane of one of the slide-block bearings;

Fig. 2 is a vertical section through the knee-
joint, faken at right angle to the section of
Fig. 1;

Fig. 3 is a detail showing a spring regulating
device of the invention;

Fig. 4 is a section taken in the plane of the
eccenter axis of the spring regulating device;

Fig. 5 is a schematic sketch of the brake efii-
ciency triangle for a brake angle of 40°;

Fig. 6 is similar to Fig. 5 but for an angle of
50°; and

Fig. 7 is a section taken in elevation through
the knee-joint. ]

Referring to the drawings, the thigh { of an
artificial leg is connected with the shank 2 by
means of the shaft 3. The knee-joint shaft 3 is
supported by two slide-blocks & which are slid-
ably mounted in bushings or bearings 5. Springs
6 are located in spaces defined by the slide-
blocks 4, the bushings §, and indirectly the thigh
I. 'The two ends of the springs bear against the
slide-blocks 4 and a shaft 7, respectively, the
latter shaft having in the regions of contact the
shape of a cam 8. On the outside of the pros-
thesis, the shaft T carries the head 8 which is
provided with slot {8 for ready rotatory adjust-
ment of the shaft 7. A pointer (4 attached to the
head 9 permits the reading of the position of the
eccentric sections 8 from a scale {2 fastened to
the thigh {.

The so-called stop-frame {3, the lower rear
bridge 14 of which is bolted to the inside of the
rear of the shank 2, and the upper member i5
of which is mounted on the shaft 3, is provided
with holes {8 for the pin 17 supporting the brake-
shoe (8. Positioned above the brake-shoe is a
brake-lining carried, as has been indicated, by the
intermediate portion of the thigh, designated 18
(see Fig, 2). The parts are so devised and so
disposed with respect to each other that when no
pressure is exerted on the artificial leg g slight
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clearance exists between the brake-lining and
the brake-shoe. However, when pressure is ex-
erted, the result is a braking effect caused by
the friction between the brake-lining and the
brake-shoe and depending upon the wedgelike
condition produced by an angular displacement
of the intermediate portion 19, as indicated by
the line 20. The pin {7 may be supported in the
front, middle or rear hole 18 as will be desired to
obtain the necessary wedge effect.

Referring to Fig. 7, the pin 7T is associated
with two swinging levers 2{ which in turn are
associated with the shaft 3 for a swinging action.
The levers 21, together with the pin 17’ and brake-
shoe 18’, may thus be swung from the dotted line
position into the dash-dotied line position. The
pin slides in long slets 22 provided in the arms
23 of the U-shaped stop-frame {3’. The pin IT’
has a transversal bore hole 24 which is threaded
and engaged by a spindle 25. The head 26 of the
spindle 25 is supported in a slot in the back 27
of the arms 23.

When the bearer’s weight is applied to the
artificial lez, pressure is exerted by the thigh
stump on the thigh of the prosthesis, the artificial
thigh being, thus, pushed down in ifs bearings
more or-less. 'The brake surface of the thigh
coniacts the hrake-shoe supported by the shank,
and every further movement, i. e. bending, of the
knee-joint is prevented.

According to my invention, the pressure springs
6, each of which is located between a slide~block
bearing, the slide-block sliding within the bear-
ing, and indirectly the thigh, control the timing
of the brake action. The application of the brake
is influenced by the weight applied, the length
of the thigh stump, and the mobility of the stump.
Depending on the strength of the pressure springs,
i. e. the spring constant, the brake in the knee-
joint will respond more or less promptly and
sharply to the weight applied.

In accordance with one feature of my present
invention, T provide a single type of spring for
the gradual adjustment of the brake tension. In

this connection, I further provide for the upper 4

support of each of the springs to be axially slid-
able. In the embodiment shown, the upper sup-
port of the spring is formed by an eccentric sec-
tion. However, it is also possible to provide an
eccentric member on the shaft at the place where
the spring bears upon. The former form has
been found most desirable. .

The adjustment of the spring tension by axial
shifting of the spring support is readily made
from the outside. The shaft carrying the eccen-
tric means is provided at its outer end with a
slotted head and a device, such as a pointer, in-
dicating the position of the shait. The shaft may
easily be turned by means of a coin, ete., and its
position may be read from the pointer and a scale
fastened to the body of the prosthesis,

The spring regulating device according to my
invention affords a very fine adjustment.

The brake action effected by the exertion of
pressure, and the brake efficiency are not only in-
fluenced by the amount of the spring tension as
explained hereinbefore but also by the position of
the brake-shoe. Spring tension and brake-shoe
are, therefore, closely related and are subject to
a mutual interaction. If the support of the
brake~shoe is at a point in front of the vertical
axis of the artificial leg, passing through the
center of the knee-joint, the brake action is very
strong. If the support is located behind that
vertical axis, the brake action is weaker, This
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difference in wedge action is due to the inclina-
tion of the sliding surfaces of the slide-block
bearings relative to the given position of the
brake-shoe, i. e. whether it is located in front or
behind the vertical axis of the prosthesis.

Depending on the position of the brake shoe,
the brake angle differs. Brake angles of 40° and
50°, respectively, are illustrated in the drawing.

The efficiency of the brake is graphically ex-
pressed by the magnitude of the so-called “brake
triangles” or “brake efficiency triangles,” which
are defined by the following lines:

(1) The line passing through the center of the
knee-joint and extending parallel to the inclined
sliding surfaces of the bearings, whereby this line
formg preferably an angle of 45° with the verti-
cal aXis of the prosthesis.

(2) The line connecting the center of the knee-
joint and the center of the brake-shoe suspen-
sion; and

(3) The line perpendicular to line 2.

In applving these theoretical considerations
practically, I provide two or more holes in the
stop-frame for the support of the brake-shoe, the
holes being equidistant from the center of the
knee-joint. When the knee-joint is being mount-
ed on the prosthesis, the efficiency of the brake
can be adjusted from the beginning according
to the wishes of the bearer, for instance, for a
strong, weak or medium brake effect.

With the mechanism shown in Fig. 7, the
bearer of the prosthesis is in a position, during
actual use of the prosthesis and depending on
his desire, to adjust the angular condition of
the brake-shoe relative to the line b—b and to
increase or decrease thie brake acticn. The brake
action may, using this mechanism, of course, be
also set during production or while being mounted
for use as well..

It will be apparent that while I have shown
and described my invention in a few forms only,
many changes and modifications may be made
without departing from the spirit of the inven-
tion defined in the following claims.

I claim:

1. Knee-joint for artificial leg, comprising a
thigh portion, a shank portion, means for rotat-
ably connecting said portions, braking means
to check the motion of the thigh and shank rela-
tive to each other, and means for accurately
adjusting the brake response, said connecting
means including blocks slidingly arranged in
slanting slots in bearings provided in the thigh,
a shaft supported by said blocks, a stop-frame
secured to and extending from the shank and
rotatably engaging said knee-joint shaift for the
support of the thigh, said braking means bheing
provided both on the stop-frame and on the
thigh and adapted to be automatically moved in-
to a wedgelike braking engagement with each
other to prevent undesired bending of the leg
when pressure is exerted on the thigh, said ad-
justing means including springs arranged in said
slots and bearing at their upper ends indirectly
upon the thigh and at their lower ends upon
the blocks, the upper supports for said springs
bheing movable along the axes of the springs.

2. In the knee-joint according to claim 1, said
springs being located in spaces defined by said
upper supports, the bearings of the blocks, and
the blocks.

3. In the knee-joint according to claim 1, a
shaft rotatably carried by the thigh and pro-
vided with means forming said axially movable
supports for the springs to bear upon.
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4. In the knee-joint according to claim 3, the
rotatable shaft carrying eccentrically arranged
members to form said axially movable supports.

5. In the knee-joint according to claim 3, the
shaft having eccentrically shaped sections to
form said axially movable supports.

6. In the knee-joint according to claim 1, con-
veniently manipulatable means affording “dgust—
ment of the brake response, a shaft rotatably
carried by the thigh and provided with means
forming said axially movable supports for the
springs to bear upen, said manipulatable means
being carried by the rotatable shaft.

7. In the knee-joint according to claim 6,
said manipulatable means including a scale for
indicating the movement and position of the ro-
tatable shaft and said axially movable spring
supports.

8. In the knee-joint according to ciaim 1,
members arranged to slide along the axes of
the springs, and forming slidable upper sup-
porta.

8. In the knee-joint according to claim 1, said
braking means including a brake-shoe fastened
to the stop-frame, the stop-frame being pro-
vided with means to have the brake-shoe fas-
tened thereto in one of at least two different
positions o adjust the wedgelike braking action.

10. In the knee-joint according to claim 1,
said stop-frame being U-shaped and having a
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pair of arms, each arm being secured to the
shank and engaging said shaft, said braking
means including a brake-shoe carried by a pin,
sald pin being adjustably supported by said
arms.

11. In the knee-joint according to claim 1,
said stop-frame being U-shaped and having 4
pair of arms, each arm being secured to the shank
and engaging said shaft, said braking means in-
cluding a brake-shoe carried by a pin, both arms
being provided with at least two holes, the holes
being equidistant from the shaft and being pro-
vided to selectively support said pin and brake-
shoe.

12. In the knee-joint according to claim 11,
swinging levers associated with said pin and the
knee-joint shaft to afford angular adjustments
of the pin and knee-joint shaft.

13. In the knee-joint according to claim 12,
means to secure the pin any desired angular po-
sition.
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