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PATENT OFFICE.

' JOSEPH O’BRIEN, OF KALAMAZOO, MICHIGAN.

ARTIFICIAL LEG.

SPECIFICATION forming part of Letters Paﬂ:ent '_I'No. 290,915,' Gated December 29, 1883,
- Application filed Séptemher ]7,'18'83. (Model.) i :

L0 all whom tt may concermn:

Beit known that I, J. O’BRIEN, a citizen of
the United States, residing at Kalamazoo, in
the county of Kalamazoo and. State of Michi-
gan, have invented certain new and useful Im-
provements in Artificial Legs; and 1 ao de-

clare the following to be a full, clear, and ex-

act description of the invention, such as will

. enable othersskilled in the art to which 1t ap-
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pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters or figures of reference marked there-
on, which form a part of this specification.
Figure 1 of the drawings is a representation
of a side view of my artificial leg; Ifig. 2, a

vertical central sectional view from front to

rear of the leg.
tion of the leg.

Fig. 3is avertical lateral sec-
Fig. 4 is a bottom view of the

foot, Tig.5 is a top view of the foot. Fig. 6

is a lateral sectional view of the toe-section.
Fig. 7 is a side view of the central section of
the foot. Fig. 8 shows the plates and pin be-
tweenthe toe-sections. Figs. 9 and 10 are hori-
zontal sections near the knee-cap. Figs. 11,
12, and 13 are detail views.” I'igs. 14, 15, and
16 are details at the knee-cap, and Fig. 17is a
detail view of the hinged arms connecting the
knee and lower leg, -
This invention has relation to artificial legs;
and it consists in the construction and novel
arrangement of devices, as will be hereinafter
fully described,and particularly pointed out in
the claims appended. | |
The objects of thisinvention are to produce
an artificial leg that will be capable,when worn,
of assuming very nearly the flexions of the
natural leg at the knee-joint, the ankle-joint,
and the ball-seetions of the toe-joints; also, of
antomatically stopping the knee flexion to
bear the weight of the body of the wearer, and
even an additional weight, while the artificial
knee is in the bended position assumed in tak-
ing the steps while walking. -

To properly use the leg the wearer will need
some little instructions at first. The disci-

plined soldier throws the weight of the body
on the fore part of the foot and leans forward
in marching. - At the first step the weight o

the body is transferred to the heel of the ad-
vanced foot and the knee of the rearleg bends
in making the step. To bring the rear leg

; -

! férwmd, the weight transferred to the heel of
the advanced leg causes the improved arti-

ficial knee to bend to a point where it is auto-
matically stoppéd before passing to a position

‘that will permit the wearer to take a sitting

position with the knee bended, this position
being that which is required in making the
natural step. = The ankle has also a laterally- .
swinging movement and a hinged vertical 6o
movement at the joint, and the toe-sections are

elevated at the points while the foot is at rest,

and will bend similarly to the natural foot
when the heel is raised, thereby enabling the
wearer after alittle practice to make a nearly 65
natural step in walking. o
Referring. by letter to the accompanying
drawings, ¢ designates the foot, which is made
in two transverse sections—viz., the body-sec-
tion « and the toe-section . These sections
are made, respectively, in three horizontal

70

vertical sections—viz., the middle sections, 0

¥, and the outer sections, " b° and * &°. The

| middle section b has a curved recess, ¢, 1n 2
portion of its under face near its forward end 75
for the reception of a flat spring oOr Springs,

¢, connected to the middle-toesectiond’. The
outer foot-body section, b*, which is on the side
of the foot in alignment with the little toe, 1S

‘also recessed in its under face for a portion ot 30
its width for a similar purpose.

The great-
toe section has no spring. The front edges of
the three body sections of the foot a are curved
out rearwardly, asat d, to receive therounded N
rear ends of the toe-sections. The little-toe 85
section is recessed in its inner face, near the
rear end, for the reception of a wear-plate, &,
which is depressed below its upper edge, and
has a perforation, d*, for the reception of a
dowel-pin, @, projecting from the adjoining. go
wear-plate d* of the middle-toe section. .The
middle-toe section has a similar wear-plate,

d*, and dowel-pin on its opposite face, and the
oreat-toe section has a wear-plate, @, similar

o the wear-plate ¢ on the little-toe section. g5
The middle-toe section is bored entirely
through axially of the wear-plates, and the
bore is metal-lined. The little-toe and great-
toe sections are bored partially through ax-
ially of their wear-plates, and metal-lined.
Bearing-plates of flat metal, ¢, are secured to-
each side of the middle section of the body"
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portion of the foot, and extend forward and
downward from the instep-plate ¢. These
plates e are perforated near their forward ends
to align with the bores of the toe-sections, and |
5 a rod, ¢, 1s passed through ‘the bore of the:!
. middle-toe section into the bore of the little-
. toe section, which is secured to the middle- |
- toe section by a screw, ¢, and the great-toe
- section is then slipped to place on the rod €,
and a screw, ¢, conneets it with the middle- |
- toe section. ' At the commencement of the !
. .curves of the toe-sections at their lower por--
. tlons shoulders 1 are provided, to limit the |
- downward. movement of the toe-sections at

which is preferably metal-faced to prevent
wear of the parts at this point. The upper
portion of the instep-plate is provided with a
centrally-perforated concave seat ¢°, through
which the shank of a ball-head screw, ¢
passes into the wood of the middle body-sec-
tion of the foot, as shown inthe drawings. A
wire-rimmed metal counter, 2, having a down-
wardly-projecting rear arm, 2/,at its rear end,
1s secured to the rear.edge and side portions
of the middle heel portion of the foot, the
wires of the rim portion of the counter ex-
tending into perforationsin the rear edge por-
tion of the instep-plate. The front and rear
central or vertical middle portions of the shin
and calf of the leg are made of sassafras wood,
the pieces ¢ and ¢ being properly curved to
The pieces or
standards ¢ ¢"are secured to nearly oval-shaped

~wood connecting-plates ¢* and ¢ by metal

edge-bands ¢*, which also prevent the wooden
plates from splitting, as I use very light wood
for these plates. The lower end of the shin-
strip ¢ is kerfed vertically and laterally for a
short distance for the reception of the tangs 4°
of two half-sockets, & I/,which incase the ball-
head of the screw g* and form the ball-and-
socket joint for the ankle, the tangs 4° being
secured in place by the lower metal band and
SCrews. |

joint downwardly and rearwardly. Theplate
g covers the vertieal rear edge of the cut-away -
portion, and extends: forward on ecach side .
thereot to near its front edge at its lower por-
- t1lon, and clear to and along the curve of the in-
step atitsupper portion. An integral arm, ¢/,
extendsiromtheinstep-plategrearwardlyover
.35 the heel portion of the middle section b of the -
. foot portion. - This middle heel portion has a -

- depression or recess, ¢% in its upper face,

|

their juncture-with body-seetions of the foot. |
& sole-plate, f', having a transverse. rear-
-~ wardly and upwardly inclined flange, £, en- .
oo gages the lower edges of the body-sections of:
.. the -foot, and is secured in place by SCrews,
and forms a bearing for the springs of the toe- .
sections, which return the toe-sections to their |
normal position after they have been bent in
using the foot. The spring is omitted from
the great-toe section to permititto be slipped
to place.  The instep-plate g is secured tothe
- middle section, which is cut away angularly at
~Mtsupper rear portion from about the instep-

- Instead of the two tangs i* entering thekerf
In the shin-strip,one only may enter theshin-
- strip, and the other, which is bent midway at

7
right angles to the first one,may be securedto
the under face of the Iower wooden plate by =
-Screws, that portion of the wooden shin-strip
below the lower wooden plate in the former
1nstance being' cut ‘away flush with the wood

l7s
-plate ¢’in this instance, and a bolt, 2%, and nut

being used to sceure the tangs together. The
lower end of the wooden calf-strip 4"is curved

in 1ts'width, and is metal-faced at k* to pre-

wooden plate, ¢°, thence through a recess, m,
in a metal plate, m/, secured to the lower coil

‘ot a spiral spring, m* thence through a recess,

m’, in the upper wooden plate, #°, where it con-
nects with the metal rod m*, before described.

Below the metal plate m’ a transverse pin,
m’, 18 passed through one of the lateral perfo-
rations m’ in the push-rod 7, to form a seat
tor the plate m/, and cause it to be carried up
to compress the spiral spring m* when the

Inwardly, is reduced in size nearits lowerend ¢
80
vent wear. : The metal facing extends around RERE
and below its point, and secures a leather tip,
&%, 1n place to prevent rattling at this point.
Lo the upper end of the wooden calf-strip,
“which eurves inwardly over the hollow lower
leg, is secured a hollow metal box, 7, to which
the upperor knee portion of theleg ispivoted.
Springs £ P extend downwardly from the un-
der:side of the lower wooden plate, +*, towhich
‘they are secured by metal plates, and enter the
‘metal counter to control the lateral articula- R
‘tion of the ankle-joint. The metal counteris
‘provided with an internal friction-roller, Uyin ' .
tront of the lower end of the wooden calf-strip =
and in rear of the lower end of a laterally-
perforated wooden push-rod, 7%, having its
Jower end metal-faced, its- middle perforated
portions metal-faced, and provided at its top
with a metal rod, m*, which passes through
vertical perforations 7 I*in the bottom and top 100 .
walls of the hollow rectangular box 7. The o
push-rod * rests in the depression or recess ¢* |
1n the heel portion of the middle sectionof
‘the foot, and passes up through the lower

Q0

105

110

weight of the body is thrown upon the heel of 115

the artificial leg. The metal plate m’ is pro-
vided with two recesses, n n——one near each
side—to receive the shouldered tenons #/, at
the lower ends of two metal strips, #*n’. The
tenons n’ are perforated beneath the plate m/,
and are connected by a transverse bolt, #’.
The metal strips #»° #* are perforated at their
upper ends, and are passed through two re-
cesses, n* m', in the upper wooden plate, 4°.
The wooden plate ¢* is provided on its upper
tace with a friction-roller, #°, against which the
edges of the metal strips »* »* bear. A rod,

120

125

0,18 passed through either pair of perforations -
In the upper ends of the metal strips n® »?
above the upper wood plate, 4, and sleeves o’
0" are slipped on the projecting ends of this
rod o, and short metal arms o* o* are slipped
upon the rod outside of the sleeves, and se-
An ankle-shield,

cured 1n place by nuts o® o°.

130
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p, of buckskin, is secured tothe exposed edges | tongueless buckles and unperforated straps,

10

I5

20

._25

of the lower wooden plate, ¢, by plates and
screws, encircles the rear edge of the metal
counter, and is secured ab its loweredges along
the lower edges of the metal counter by plates
and screws. | | |
The hollow metal box ¢ has side walls, with
rounded edges ¢ at front and lower portions.

and near their lower rounded corners they |

are provided with short laterally-projecting
headed studs ¢ ¢. The top wall of the hol-
low metal box [ is slightly depressed between
the side walls. ‘ The upper ends of the calt-
strip enters the hollow metal box [ from the
rear and below, and is secured in place by
screws passed through the lower wall, side
walls, and rear wall. The seat for the pivot-
rod 7 of the knee-sections 1s also made later-
ally through the metal box I, near its front
upper corner. A projecting stop-plate, +’, for
the knee-cap,is hooked into a recess, »* in the
top plate or wall, #%, of the metal box {, sothat
its front edge may be elevated by the metal

rod on the push-rod #, without detaching the

stop-plate from its recessed seat. The mid-

- dle section, s, of the knee-joint 1s also made of
i

“sassafras wood, which is light, but very strong.
It curves downwardly and inwardly, and 1s-

- noteched laterally at s’ to receive the point of
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the stop-plate ¥ when the weight of the body
has been shifted to the fore part of the foot

and the wearer has assumed a sitting position.

without bearing on the heel portion When

‘the weightis borneupon the heel portion of the

foot, the punch-rod I* compresses the spiral
spring, and the metal rod liits the tfront edge

of the stop-plateabove the transverse notch §

and causes it to meet the projection s*, which
locks the knee-cap and sustains the weight
while the wearer is making the step with the
natural leg. The middle section of the knee
is provided with metal plates §°, covering its
sides. These plates s° are perforated for the
securing-screws, and have perforated hook-
arms s* and slots §° for engaging the laterally-
projecting headed studs on the sides of the

‘metal box ! while the knee is being operated.

The side sections, ¢ ¢, of the knee are re-
cessed on their inner faces, near their lower
ends, as at ¢, and are metal-faced at their
wearing-points. They are pivoted near the
corners of the angular recesses ¢’ to the upper
ends of the pivoted metal arms ¢* 0°. Thesec-
tion ¢ of the knee is perforated for the main
pivot, and.the section t' is also perforated for
the same, and provided with a threaded nut
for the reception of the main pivot, which,
when in place, does not protrude from the
perforations in the outer knee-sections, and
does not turn in the nut when the knee 1s op-

The socket « is of oak-tanned leather, and is
secured to the knee-sections by steel strips and
serews. The lower leg portion is covered with
light sole-leather, and is secured to the calf-

strip at the back. The socket is provided with .

‘socket to the waist-belt.

in order that it may be accurately adjusted to

thestump. Thestrapsareofbuckskin,buckled

to the waist-belt ».
v, pass from the back of the socket, over the
shoulders, and down to the waist-belt. The
two front straps pass from the front of the

Having thus fully described my invention,
vhat I claim as new. and desire to secure by

Letters Patent, is—

The rear straps, v' v’ v
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1. In anartificial leg, the combination, with .

the middle-toe section having the perforated
wear-plates carrying dowel-pins on its oppo-
site faces at the ball-section of the foot, and
having a metal-lined axial bore through it
and the wear-plates of the great and little toe
sections having depressed wear-plates on the
inner faces opposite the wear-plates of the
middle-toe section, the axial rod and securing-
screw for holding the toe-sections together, and
the flat metal bearing-plates extending from

the foot-section to the axial rod between the

wear-plates, the springs connected to the mid-
dle and little toe sections working in recesses
between the foot section and sole-plate, sub-
stantially as specified.

2. In an artificial leg, the lower leg-section
having the wooden connecting-plates, recessed
as shown, and bound with metal, the recessed
metal plate secured to the lower ¢oil of a spi-

ral spring resting against the upper wooden

30

g2

95

connecting-plate, the perforated metal arms -

having shouldered tenons on their lower ends

passing through recesses in the metal plate, se-
cured therein by a connecting-belt, and hav-
ing bearings on a rod above-the upper con-
necting-plate, the perforated push-rod, with
the adjusting cross-bolt beneath the recessed
metal plate, and metal rod on top for operat-
ing the hinged stop-plate against the middle
section of the hinge knee-section, connected by
pivoted arms to the transverse rod above the

upper wooden connecting-plate, substantially.

as specified. |

3. In an artificial leg, a vertically and lat-
erally articulating foot secured to the leg by @
ball-and-socket joint, and having a metal coun-

‘ter and Jateral regulating-springs, in combina-

tionwith a push-rod and aspiral spring between
a stationary and a movable plate, said push-
rod having a metal rod af its upper end ior
operating a hinged stop-plate in the knee-cap
by pressure upon the heel of the foot to lock
the knee-cap at the half-turn of the kuee, to
sustain the weight of the wearer in this posl-
tion while making astep, substantially as speci-
fied. ” - o |

4. In an artificial leg, a foot having a toe-
section that will bend upwardly, and a knee
portion having a hinged central section hav-
ing a transverse notch in its inner curved face
below a locking projection on the same face,
and hook-stops on its metal face-plates to en-
cage headed studs on the sides of a metal box
at the upper end of the calf-strip, whereby a
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sitting posture may be assumed without oper- | counter secured to the middle foot-section and
ating the push-rod or stop-plate, substantially | provided with a friction-roller, in combination
as specified. with the calf-strip carrying the metal facing
b. In an artificial leg, the ankle-shield of | and the leather tip at its reduced end, substan- 15
5 buckskin secured to the exposed edge of the | tially as specified.

lower wooden connecting - plate, extending In testimony whereof I affix my signature in
around the rear of the metal counter, and se- | presence of two witnesses.

cured along the lower edges of the metal coun- JOSEPH O’BRIEN.
ter between middle and outer foot-sections, Witnesses:

-

10 substantially as specified. JOHN M. ABRATIAM,

6. In an artificial leg, a removable metal HIrAM UNDLERWOOD.
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