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To all whom it may concern:

Beit known that I, LAWRENCE A. WEISSER,
a citizen of the United States, residing at Na-
tional City, in the county of San Diego and

‘State of California, have invented a new and

usetul Artificial Limb, of which the following
1S a specification. |

Thisinvention relates to artificial limbs: and
1t consists in certain improvements in hinges
tor forming joints at the knee, improvements

1In a socket to receive the stump of the natu-

ral limb to which the artificial limb is secured,

and improvements in an ankle-joint adapted

to permit the foot to yield laterally and to
swing ina vertical plane extending from front
to rear without becoming twisted in a hori-
zontal plane.

- The object of the invention is to simplify

the construction of the ankle-joint in an arti-

ficial leg, so that the parts may be more easily
assembled than is ordinarily the case and so
that the continued use of the limb will have
very little tendency to alter the original rela-
tion of the parts.

A further object of the invention is to pro-
vide an ankle-joint of the ball-and-socket
type which will completely prevent any

twisting of the foot in the horizontal plane,

while permitting the foot to yield laterally to

accommodate itself to inequalities in the sur-

face upon which it is placed and also to yield

1n the plane extending from front to rear to

conform to the movement of the wearer of
the artificial limb in walking. |
Other minor objects of the invention will
appear as the invention is more fully disclosed.
In describing the invention reference will
be had to the accompanying drawings, form-
1ng part of this specification, in which I have
illustrated a preferred form of embodiment
of the invention capable of carrying the same
into practical operation, it being understood

that changes in the form, proportions, and ex-

act mode of assemblage of the elements may
be made without departing from the spirit of
the invention or sacrificing its advantages.
In the drawings, Figure 1 is a view, partly
in side elevation and partly in section, of an
artificial leg constructed in accord with the

- knee-joint.

| in the socket being indicated in dotted lines.

Fig. 2 is a transverse vertical section at the
ankle-joint looking forward. TFig. 3 is a sec-

tional view through a hinge at the knee. Fig.

4 1s a detail view of the lower end of one of
the upper hinge members. | -
Referring to the drawings, in which corre-
sponding parts are designated by similar char-
acters of reference, 1 designates the thigh por-
tion of the artificial leg, which is hollow for
the reception of the stump and hasrigidly se-
cured on the outer surface thereof by screws,
rivets, or other suitable fastening devices the
upper hinge members 2, which cooperate with

lower hinge members 3, attached to the leo-

section 4 of the artificial limb to form the
Each of the hinges, consisting of
a member 2 and a member 3, is of the type
1llustrated in Fig. 3. The member 2 isround-
ed at 1ts lower end to form a disk-shaped por-
tion 5, having a central opening 6, and upon

‘the inner face of the disk-shaped portion 5 is

provided a groove 7, which forms a circle
around the central opening 6 and serves as a
ball-race. On the outer face of the disk-

shaped portion 5 is provided a similar circu-

lar groove 8 of somewhat smaller diameter
than the groove 7, the difference in the diam-
eters ot the two circular grooves being made
to prevent the formation of the two grooves
at opposite points on the faces of the disk-
shaped portion and consequent undue thinning

of the hinge member between the two grooves.
{ The lower hinge member 3 is cut away at
‘the upper end to afford a seat for the disk-

shaped portion 5, and a stud 9, having a cen-

tral threaded opening 10, is situated in the

center of the seat for engagement with the
central opening 6 in the disk-shaped portion
o of the hinge member 2. A groove 11 is
formed in the face of the seat to correspond

to the groove 7 formed in the disk-shaped

portion 5, and balls 12 are disposed in the
channel formed by the two cooperating
grooves in order to eliminate the friction of
movement of the member 2 on the member 8.
The member 2 is secured upon the stud 9 by
means of a plate 13, having a central opening
14 countersunlk at its outer end for the recep-
tion of the head of a screw 15, which enters
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plate 13 to become loose.

is subjected to any lateral strain.

the threaded opening 10 in the stud 9 in or-
der to secure the plate 13 in position. The
plate 13 is provided on its inner face with a
circular oroove 16, corresponding in diameter
to the groove 8 on the outer face of the disk-
shaped portion 5 of the hinge member 2.
Balls 17 are disposed in the channels formed
by the codperating grooves 8 and 16, and the
balls 17 cooperate with the balls 12 in elimi-
nating friction in the operation ot the hinge-
joint. In order to prevent the operation of
the hinge from having any tendency what-
ever to loosen the screw 15, by means of
which the plate 13 is secured in position, the
plate 13 is provided at one side with a lug 18,
which is adapted to enter a recess 19, formed
in the hinge member 3, as shown 1n Kig. 2,
and a screw 20, mounted in the lug 18, en-
gages with a threaded opening 21, formed in
the hinge member 3 at the bottom of the re-
cess 19. | -

By means of the devices described in the pre-
ceding paragraph any turning of the plate 13
in the action of the hinge is completely obvi-
ated, and hence there is no tendency to turn
the screw 15 in the opening 10 and cause the

secrew 20 cooperates with the screw 15 1n
holding the plate in close contact with the
hinge members 2 and 3, and so relieves the
screw 15 in a measure of the strain which 1s
imposed thereon whenever the artificial limb

The stump-socket is formed in the leg-sec-
tion 4 of the artificial limb and consists of a
lining 22 of some tough soft but slightly

yielding material, such as leather, which 1s
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strengthened by a reinforcing-sheath 23, of

tough and unyielding material, such as can-
vas. Outside of the reinforcing-sheath and
between it and the shell of the leg-section 4 1s
arranged a cushion layer 24 of leather.

The ankle-joint, by means of which the foot
96 is articulated to the leg-section 4, 1s of the
ball-and-socket type: but means is provided
thereon for preventing the twisting of the foot
96 out of its normal position relative to the
leg-section. Theleg-section 4 is hollow at the
top, as seen in Fig. 1, but at the lower end 1s
solid, and at the back of the ankle portion
thereof a cavity 27 in the lower end of the leg-
section is formed to give play to the up-
wardly-projecting heel portion 28 of the toot.
In front of the ankle a cavity 29 is formed 1n
the upper surface of the foot to afford play
for the lower end of the leg-section. In or-
der to support the leg-section, a special form
of ball-and-socket jointis used. A hemispher-
ical socket 30 is formed in the foot and a cor-
vesponding socket 31 formed in the lower
end of the leg-section immediately above the
socket 30 in the foot. The socket 30 1is
formed with a kerf 32 extending longitudi-
nally of the foot, and the socket 31 1s pro-

Moreover, the 1
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vided with a kerf 33, extending approxi- 65

mately transversely of the leg-section. The
two kerfs are so placed that when the foot
and the leg-section are assembled the kerfs
will lie at right angles to each other and

. the artificial foot will be disposed at the same

angle to the line of movement of the wearer
of the limb in walking as the natural foot
which the artificial foot replaces. A hollow

ball 35, with ribs 36 87, provided thereon and
disposed at right angles to each other, as

shown in Fig. 8, is fitted in the cavity formed

by the two hemispherical sockets, and elastic
tension devices are employed to secure the
foot and leg section In proper adjustment.
The preferred devices for securing the foot

the drawings and comprise hooks 38 and 39,
disposed in the front and rear portions of the
ankle, respectively, and provided with cush-
ions 40 and 41, of rubber or other suitable
material, and cords or wires 42 and 43 looped
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and leg section together are those shown in

over the hooks in the ankle and fastened at

their lower ends to transverse wires or rods
44 and 45 in the foot. The hooks 38 and 39
have threaded shanks which extend through
the cushions 40 and 41 and nipples 46, bear-
ing washers 47, are threaded on the shanks
of the hooks to adjust the tension of the cords

or wires 42 and 43.

From the foregoing description 1t will be
readily seen that when the foot is placed upon
a surface having a lateral inclination the ball
35 will be held stationary in the hemispher-

jcal socket 80 and the leg-section 4 will slide

laterally upon the upper surface of the ball,
this movement being guided by the rib 37,
which engages with the kerf 33. Similarly
when pressure is placed on the forward por-
tion of the foot in walking the ball will be
held in rigid association with the leg-section
4 by the engagement of the rib 37 with the
kert 33, and the ball will turn in the socket
30 with the foot, this movement being guided
by the rib 36 in the kerf 32; but when any
strain is applied to the foot which tends to
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twist 1t in a horizontal plane the engagement

of the ribs 36 and 37 with the kerfs 32 and

33 will prevent such twisting and hold the

foot in proper relative position to the leg.
By means of the nipples threaded on the

shanks of the hooks 88 and 39 the cushions

40 and 41 may be placed at any desired de-
oree of compression to adjust the leg for the

115

use of persons of different weights, and 1n

case of the breakage of one or more of the
cords by means of which the foot 1s con-
nected with the hooks the hooks and nipples
may be easily disengaged and the hooks con-
nected with new cords placed in position in
lien of the broken ones. The assemblage of
the leg and foot is thus made very easy to ac-
complish. |

Having thus described the construction and
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operation of my invention, what I claim as
new, and desire to secure by Letters Patent,
1S—

1. Inanartificial limb, the combination of a
leg-section, and a foot having corresponding
sockets, said sockets being each provided with
a kerf, of a ball loose in said sockets and pro-
vided with ribs for engagement with said
kerts.

2. Inan artificial limb, the combination of a |

leg-section, and a foot provided with corre-
sponding sockets, of a ball fitted in said sock-

- ets and provided with means engaging each

I5

socket to limit its turning movement therein
to a single plane.
3. Inan artificial limb,the combination with

&

a Toot and leg section having a ball-and-socket
joint between them, of hooks mounted in said
leg-section, cushions upon which said hooks
are mounted, a cord disposed in the heel of
sald foot-section and engaging one of said
hooks, and a pair of cords disposed in front
of said joint and engaging the other hook,

said cords extending downward into said foot-

section and diverging toward their lower ends.
In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.
LAWRENCE A. WEISSER.
Witnesses:
E. PHELEN,
WaLTeER L. Frazer.
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