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To all whom it may concern:

Be it known that we, Artrur E. GaiNes
and ArtEur A. Ere, citizens of the United
States, residing in the city and county of
Denver and State of Colorado, have invent-
ed certain new and useful Improvements in
Ankle-Joints for Artificial Feet; and we do
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of refer-

nce marked thereon, which form a part of
this specification.

Our invention relates generally to im-
provements in artificial feet, but more spe-
cifically to an ankle joint for use in connec-
tion with feet of this character.

The object of our present invention is to
provide an ankle joint of sufficient strength
for the purpose.

In articles of this class the joint is sub-
jected to great strain, and unless the tensile
strength of the fastening for the joint is
considerable, this fastening will soon break,
making it necessary to repair the foot.

Tn our improved construction, a barrel
member is employed and fits into a recess
transversely arranged in the body inember
of the foot between the front and rear cush-
ions, the said barrel member engaging a
bushing preferably composed of mercury-
tanned elk sole-leather, the barrel being pro-

" vided with a circumferential rib and shoul-

ders to prevent axial movement. This
barrel is open at the top and between its
extremities to receive a cylinder which con-
stitutes the movable member of the joint, a
raw-hide bushing being interposed between
the cylinder and the barrel. The barrel is
connected with the lower part of the limb by
means of metal arms whose lower extremi-
ties are connected with the barrel and whose
upper portion is secured to the lower part
of the leg by suitable fastening devices. The
joint is held in place from below by a U-bolt
which passes through slots formed in the
barrel and through openings in which the
members of the U-bolt fit in the cylinder,
the transverse upper extremity of the bolt
engaging a groove in the top of the cylinder.
The members of this bolt are threaded and
pass downwardly through openings formed
in the bedy of the foot, their lower extremi-
ties entering a recess cut in the bottom of

the foot just forward of the heel in which a
washer-plate is located, nuts being applied
to the arms, or members, of the bolt, and
countersunk in the said recess. The nuts
are locked against turning by means of a
raw-hide packing wedged into the recess
between its opposite side walls and the nuts.
This U-bolt is'a very important feature and
has been found, in actual practice, to give
the necessary strength to the lower fasten-
ing member of the joint. By virtue of the
bushings located between the cylinder and
the barrel and between the latter and the
body of the foot, the barrel is practically
relieved from wear. Attention is called to
the fact that the barrel, by virtue of its
upper fastening, is held stationary within
the foot, the only part of the joint which
moves being the cylinder and the U-bolt, the

‘members of the latter moving back and forth

in the slots of the barrel.

The reason that great strength is required
in the lower holding device for the joint, is
that while walking, and during the time
that the toe of the foot is pressed upon the
ground or other surface, a relatively power-
ful leverage is produced, having a tendency
to pull the joint upwardly out of the body,
or lower portion of the foot. It is estimated
that during the pressure of the toe of the
foot where the latter is of ordinary length,
upon the surface during walking, by a per-
son weighing two hundred pounds, the lower
fastening device or U-bolt of the joint is
subjected to a strain of six hundred pounds,
while it is estimated that the tensile strength
of the U-bolt 1§ six thousand pounds, or ten
times the strength ordinarily required.

Having biiefly outlined our improved
construction, we will praceed to deseribe
same in-detail, reference being made to the
accompanying drawing, in which is illus-
trated an embodiment therect.

Tn this drawing: Figure 1 is a side ele-
vation of a foot equipped with our niprove-
ment, showing the same connected with the
lower part of the leg. TFig. 2 is a central
vertical section of the same. Tig. 3 is a
section taken on the line 3—3, Fig. 2, the
parts being shown on a larger scale. IMig. 4
is a section taken on the line 4—4, Iig. 3.
Tig. 5 is a detail view of the cylinder con-
stituting a meimber of the ankle joint, shown
on the same scale as in Figs. 3 and 4. Iig.
6 is a detail view of the barrel member of
the joint shown on the same scale.
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The same reference characters indicate
the same parts in all the views.

Let the numeral 5 designate the body of
the foot, which is composed of wood. The
toe member 6 is composed of felt, which
possesses the necessary resilience, or yielding
capacity, while walking. The toe member
is connected with the body member by a
bolt 7 whose head is countersunk in a recess
8, the fastening nut applied to the opposite
extremity of the bolt entering the recess .9
formed 1n the upper part of the foot just
below the cushion 10 located forward of the
ankle joint. In the rear of the joint is a rub-
ber cushion 12 through which passes a spiral
spring 18 incased by a flexible covering 14.
The rear portion 15 of the body of the foot
is V-shaped, its rear extremity tapering to
a point. Below the part 15 is a rubber cush-
ion 16.

The features thus far described in detail,
and given reference characters, are substan-
tially the same as embodied in the construc-
tion of foot covered by Letters Patent of
the United States, issued to us numbered
1008253, and dated November 7, 1911.

The particular feature to which we desire
to eall attention in this application is the
ankle joint, which is located between the
cushions 10 and 12, and which includes a
barrel member 17, a cylinder 18, and two
bushings 19 and 20. The bushing 19 is set
into a semicircular recess 2 formed trans-
versely through the body 5 of the foot, and
at the top thereof. The barrel 17 is applied
to this bushing. The barrel has a centrally
located V-shaped rib 21 circumferentially ar-
ranged and engaging acorresponding groove
29 formed in the bushing, the latter being
preferably composed of mercury-tanned elk
sole-leather. At the opposite ends of the

barrel the latter is reinforced, as shown at

24, forming shoulders 25 which also engage
offsets 26 formed in the bushing to prevent
endwise movement of the barrel. The barrel
is formed hollow, and approximately half
of its shell is cut away between the end mem-
bers 27, leaving room for the cylinder which
extends above the lower half of the shell, the
cut away portion of the barrel leaving room
for the introduction of the cylinder from
above. The barrel is provided with elon-
gated openings 28, while the cylinder is pro-
vided with openings 29 through which the
arms 30 of a U-shaped bolt 31 pass, the said
arms also passing through the elongated
openings 28 of the barrel. Openings are
also formed in the two bushing members 19
and 20, and so arranged with reference to
the openings in the cylinder and barrel as
to allow the arms 30 of the U-bolt to pass.
The openings in the bushing 19 are of the
same size, approximately, as the arms of
the U-bolt, while the openings in the bushing
20 are elongated to correspond, or register,

1,069,409

with the openings 28 of the barrel, thus per-
mitting the cylinder to move in the barrel
and upon the bushing 20 without moving
the latter.

The upper transverse member 32 of the
U-bolt which connects the arms 30, occu-
pies a position in a longitudinally disposed
groove 33 formed in the cylinder. The arms
30 of the U-bolt pass downwardly through
openings 34 formed in the body of the foot,
the said openings leading to a recess 35
formed in the bottem of the foot member 5.
The lower extremities of these arms 30 are
threaded, as shown at 36, and nuts 37 are
applied thereto, a washer-plate 38 being in-
terposed between the nuts and the bottom
or upper wall of the recess.  The nuts
maintain the U-bolt securely in place within
the body of the foot, so that the necessary
movement of the U-bolt, cylinder, and the
body of the foot, are permitted during the
use of the foot while walking. The bush-
ing 20 is provided with upper flanges 39
which the upper member 40 of the foot en-
gage beyond the joint whereby this bushing
18 prevented from movement during the
movement of the cylinder and the U-bolt.

The barrel is connected with the lower
part of the leg member 41 by means of metal
straps 42 and 43, whose lower extremities
are perforated to receive the reduced ex-
tremities 44 and 45 of the barrel. The per-
foration in the strap 43 is circular to fit the
part 44, which is of corresponding shape,
while the reduced part 45 is polygonal in
shape, preferably square, to fit an opening
of corresponding shape formed in the strap
42, the said opening in the strap being ar-
ranged to maintain the upper edges 46 of
the barrel in a horizontal plane while the
strap occupies a position slightly rearwardly
inclined from the vertical. This is neces-
sary in order that the straps may be prop-
erly secured to the lower part of the artifi-
cial limb, since if the straps extended verti-
cally from the barrel, a part of the strap
would extend forward of the lower part of
the limb, as will be apparent from an ex-
amination of Figs. 1 and 2 of the drawing.
By virtue of the square, reduced part 45 on
one end of the barrel, the latter is prevented
from moving in the body of the foot after
the strap 42 has been secured to the lower
part of the limb, as illustrated. As the one
strap connected as aforesaid is sufficient to
maintain the barrel stationary, the perfora-
tion which receives the reduced portion 44
of the barrel, as well as the reduced part
itself, is made circular in shape, as it sim-
plifies the construction. The straps 42 and
43 are securely held in engagement with the
barrel by means of screws 47 which are
threaded into threaded openings 48 formed
in the ends of the barrel. These screws are
provided with ducts 49 for the introduction
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of oil to the cavity in the barrel in which
the cylinder is located, whereby the move-
ment of the cylinder within the recess of the
barrel may result in a minimum degree of
friction.

Attention is called to the fact that the
ends of the barrel do not extend to the out-
side of the foot on either side, whereby cavi-
ties 50 are left in which the extremities of
the joint are countersunk, so to speak. Fur-
thermore, the part 40 of the foot above the
joint, as well as the lower part of the arti-
ficial limb, is grooved, as shown at 51 and
592, to receive the metal straps 42 and 43.
The upper extremities 54 of the metal straps
are V-shaped to fit into grooves of corre-
sponding shape formed in the limb, thus
preventing the straps from moving down-
wardly in response to the strain upon the

joint even if the fastening devices 53 were

not employed.

In order to prevent the nuts 37 from turn-
ing after they have been applied to the
threaded extremities of the members of the
U-shaped bolt, we prefer to employ strips
55 of hard leather, which are driven into the
spaces between the nuts and the side walls
of the said recess or cavity.

From the foregoing description, the op-
eration of our improved ankle joint will be
readily understood. As the foot changes
position with reference to the limb, the U-
bolt moves back and forth in the elongated
openings 19 of the barrel, and the cylinder
moves with the bolt, the bearing surface of
the cylinder being the bushing 20. The
bushing 19 also moves with the foot, while
the barrel remalns stationary, since it is se-
cured to the leg by the metal straps 42 and
48. The bushing 20 algo remains stationary
with the barrel. The elongated openings 28

8

of the barrel are of sufficient length to pre-
vent the U-bolt members from engaging
either extremity of these openings, thus pre-
venting any wear on the parts which might
result from such engagement.

Attention is called to the fact that the re-
inforcement of the barrel at its opposite ends
whereby the shoulders 25 extend inwardly
beyond the ends of the cylinder 18, gives
oreat additional strength and wearing ca-
pacity to the barrel, since even if the barrel
should be worn completely through between
the rib 21 and the shoulders 25 the joint
would still operate perfectly since the cyl-
inder would be maintained in position by
virtue of the fact that its extremities would
bear upon the aforesaid reinforced portions
of the barrel.

Having thus described our invention, what
we claim is: ‘

In an ankle joint for artificial limbs, the
combination with the foot and leg members,
of a barrel, a cylinder, the barrel being cir-
cular at both ends but open at the top to re-
ceive the cylinder, and a U-bolt, the cylin-
der and barrel having openings through
which the arms of the bolt pass, the open-
ings of the barrel being elongated, the cyl-
inder being grooved longitudinally to re-
ceive the transverse member of the bolt, the
barrel being secured to the leg member to
prevent movement with the foot, substan-
tially as described.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

ARTHUR E. GAINES.
ARTHUR A. ERB.

Witnesses:
Orro E. Hoppick,
May CrLEMENTS.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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