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UNITED STATES

PAaTENT OFFICE.

JOHN MADDEN, OF CLEVELAND, OHIO.

IMPROVEMENT IN ARTIFICIAL LEGS.

Specification forming part of Letters Patent No. 51,952, dated January 9, 1866.

To all whom it may concern :

Beitknown that I, JoEN MADDEN, of Cleve-
land, in the connty of Cuyahoga and State of
Ohio, haveinvented certain newand useful Im-
provements in Artificial Legs; and I do here-
by declare that the following is a full and com-
plete description of the construction and op-
eration of the same, reference being had to the
accompanying drawings, making a part of this
specification, in which—

Tigure 1 is a perspective view of the leg.
TFig. 2 is a sectional view. Tigs. 3,4, and 5
are detached sections, representing the work-
ing parts, that will be referred toin the de-
scription.

Like letters of reference denote like partsin
the different views.

My improvement relates to a leg so cou-
strocted that the knee will not flex or bend
only when the position of the body and limb
require it, thereby preventing the flexing of
the knee-joint when the weight or gravity of
the body 1s in rear of the joint, as artificial
limbs are so liable to do, causing the person
to fall.

My improvement relates, also, to the man-
ner of counecting the limb to the body by the
use of a truss or support that comes against
the lower part of the abdomen, whereby the
movement of the body will aid the stump in
operating the limb, rendering its action more
natural and easy; and my improvement like-
wise relates to the structure and arrangement
of devices for operating the leg, by which, also,
the npper and lower sections of the limb and
foot are all connected together and can readily
be detached from each other.

In Figs. 1 and 2, A represents the lower
section of a leg jointed to the socket or thigh
B, at C, forming the knee-joint, that consists
of plates ¢, secured to the back part of the
thigh and section A, as shown in Figs. 4 and
5, the lower plate being indicated by dotted
lines in Fig. 4, connected together so as to
form a flexible joint, which can readily be dis-
jointed at any time; from the manner in which
the lower plate is secured on the pin d, being
open, as noted at ¢'.

To the joint C is connected a rod, D, by the
pin d passing through the upper end. This

rod is represented detached in Figs. 3 and 4.
In the upper part of the rod is arranged a
small pulley, ¢, over which passes a strap, ¢/,

flexible.

that is attached to the knee on the iuside, at
¢/. The strap extends down, is divided, and
comes round on the sides of a spiral spring, E,
on the rod, and is connected to a slide, f; on
the rod D, Ly hooks ¢ being put through holes
in the strap. The slide fis on the rod, under
the spring, and moves up more or less on the
rod by means of the spring as the limb is bent,
which draws up the strap ¢ over the pulley,
contracting the spring. The rod D, with the
spring E and strap ¢, as arranged, performs
the functions of the flexor-cord in the action
of the limb. The tension of the spring can be
increased or diminished by adjusting the holes
4 in the strap on the hooks 4 of the slide. The
rod D.is inelined forward as it extends down
into the ankle, where it passes through a plate,
T, secured on the lower part, ", of the section
A, and down through a part of the foot,
throngh a cross-piece, a, and is fastened, by a
screw and nut, ¢/, under the cross-piece a, as
represented. Thisrod, being connected to the
joint C and extending down through thelower
section iuto the foot, forms a connection be-
tween the upper and lower parts of the limb
and foot, which is very desirable in operating
the limb, and by removing the screw-nut a
the foot can be detached, and by disjointing
the limb at the knee the rod and its connec-
tions can be removed with the thigh from the
lower section. '

The plate I is shown detached in Fig. 5,
representing its form and the part of the foot
with which it is connected. On the under side
of the plate are balls ¢/, that fit and move in
socket « in the foot,forming a double ball-and-
socket joint where the foot G is counected to
the ankle. Below this joint in the foot, at
the middle of the cross-piece, where the end
of the rod D passes through 1it, it is rounded
and fits up into a socket in the foot, which, in
connection with the other joint, renders the
movement of the lower end of the red D more
In a space in the ankle is pivoted a
tension-rod, H, that a spring, g, attached to
the part @ of the ankle rests against. The
rod extends down into the foot, as represented,
and is secured in place by a serew-nut, I, with
a washer above. This tension-rod keeps the
back parg of the foot and ankle in place, and
at the same time yields sufficiently to the move-
went of the ankle or tarsal joint.

T is a spiral spring between the foot and an-
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kle, fitting into a hole in the foot, and presses
against the plate I, back of the socket-joint,
which gives a more elastic movement to the
Jjoint.

Thefrontpartortoe, ', of the foot is rendered
flexible by being connected to the back part
by leather or elastic strips, j j/, on the top and
bottom, and also by a spiral spring, &/, as seen
in Fig. 2. Underneath the back part of the
foot is packing J,fastened in place by ascrew, o.

In the upper part of the section A of the
leg, on the inside of the front, is secared a
plate, I, with lugs I/, between which is pivoted
a cateh, P, that extends ont through the front,
with a button, p, on the outer end, on which
is placed a strap, p'.

R is a rack secured in the knee on the out-
side, and the catch P is in such a position that
it comes and catches into the notches when the
limb is straight, as in the drawings, thereby
preventing the knee from flexing or bending
when the position of the body does not re-
quire it.

J’ is a spring attaclied to the plate I, that
keeps the catch in the rack. On the front
part of the thigh or socket is secured a plate,
L, to the upper part of which is jointed, at #,
an arm, S, that is secured to a truss or sup-
port, T. By means of the joint the arm and
truss can be bent more or less into the posi-
tion indicated by the dotted lines T” in Fig. 2,
which is drawn back when the pressure is
removed by an elastic spring, =, fastened to
the truss and the back part of the thigh, or it
can be operated by a spring, ¢, under the plate
L, as seen in Fig. 2. To each end of the truss
are attached straps m, that are designed to
extend up around the loins.

The manner in which this leg as constructed
is connected to the body and operated is as
follows: The socket is fitted to the stump, and
the strap m adjusted up around the loins of
the-body, the truss comiing against the lower
part of the abdomen. The strap p’, connected
to the lower section of the limb, extends up and
is buckled at D’ to a strap attached to the
waist or shoulder strap, as may be desired.
This strap is adjusted to the proper tension,
or so that in walking or sitting down, when
the limb is bent backward, as indicated by the
red line in Fig. 2, or flexed at the knee, the
strap p’ will draw on the catch P, so as to dis-
engage it from the rack R, when the knee will
be allowed to bend as much as the motion or
movement of the limb may require; but when
the limb is straightened out, orin the position
thatthe weightof the body ismoredirectly upon
it, the strap p’ becomes slack, when the cateh
P springs into the rack on the knee, thereby
locking or holding the knee-joint when the
position of the leg and gravity of the body
require that the knee should not bend, operat-
ing, in this respect, like the natural leg, and in
lifting up the foot, bending the lower part of
the limb to step forward, the tension of the
strap p’ causes the knee at once to flex in the
desired manner; but as the foot is set down,

and it is required by the position of the limb
and gravity of the body that the knee-joint
should be unyielding, the spring-catch™ and
rack, as before stated, accomplish this object.

The great failing of artificial legs in ordi-
nary use is the liability of the leg bending at
the knee in such a manner as to endanger the
person’s falling, and the working and slipping
of the knee-joint in this manner is very un-
pleasant and straining to the body.

The truss or support T, coming against the
lower part of the abdomen, connects the limb
more to the body, by means of which the mo-
tion of the body will aid the stump in using
the limb, producing a more easy and natural
action. This relieves the stump from undue
strain. When in a sitting posture the truss
adjusts itself into the position indicated by
the dotted lines T’, which accords with the po-
sition of the body by means of the joint » and
spring, as before stated. In bending the knee
more or less in walking or sitting down the
strap ¢’ is drawn up by means of the spring
E on the rod D, the tension of which is ad-
justed by holes in the strap, and, by means of
the double socket-joint in the ankle-spring b
and tension-rod H, as before described, the
ankle or tarsal joint is rendered most easy and
natural in its action, and the entire limb and
foot, being connected by the rod D, as before
stated, produces a more firm and counected
movement of all the parts. The limb is thus
rendered most perfect in structure and opera-
tion, having much of the ease and facility of
natural action.

There are springs (seen at b in Fig. 4) on the
inver partof the knee, that prevent any jarring

in flexing the kuee.

What 1 claim as my improvement, and de-
sire to secure by Letters Patent, is—

1. The strap m, truss T, connected to the
socket by the jointed plates S L, with the spring
in the said joint, or its equivalent, when con-
structed and arranged as and for the purpose
set forth. '

2. The strap p’, catch P, rack R, and spring
J’, when arranged in combination with an ar-
tificial leg and operating substantially as and
for the purpose set forth.

3. The rod D, joint C, roller e, and strap ¢/,
in combination with the spring E, slide f, and
leg, substantially as and for the purpose set
forth.

4. The tension-rod H and spring ¢, in con-
nection with the double ball-and-socket joint
on the plate I, and cross-piece, @, when con-
structed and arranged substantially as and for
the purpose set forth.

5. Conneeting the sections of the leg to-
gether by meansof therod D, forming a jointed
connection at each end of said rod, when ar-
ranged substantially as herein set forth, for
the purpose specified.

JOHN MADDEN.

Witnesses:

W. H. BURRIDGE,
A. W. McCLELLAND,




