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ARTIFICIAL LIMB
o Hansel}Sart’_ih, Tujunga, Cé;lif;
Applicati@nrﬂeeemberz, 19%’2‘,..8‘&&&1..1?&0. 789,’23;6. o

This invention relates fo improvements in
artificial limbs, and more particularly to an im-
proved artificial leg. - }

¢ is-among the objects of the invention to pro-

vide an improved artificial leg having automati-

)

Figure 1, of the lower end portion of the artif

nents in an operative position somewhat different.
from that illustrated in Figure 1: -

Figure b is a transverse cross-section taken <

substantially: on the section plane 5-——5 of
Figure 1: - .
rigure 6 is a combined vertical ecross-sectional

view of the lower end portion of the artificial leg

showing the operative position of the ecmpo-

nents of this portion of the leg at several posi-
tions during a stepping movement of the leg. ;
With continued reference to the drawings, the’

improved artificial leg comprises, in general, a

hollow thigh member 18, a shank member 1§ con-—~
nected to the thigh member by a knee joint 12,

a hollow foot member I3 connected to the lower

end of the shank member il by an ankle joint

(4, a toe member 15 pivotally connected to the
front end of the foot member and resilient means
i16 extending from the shank member {i through
the foot member 13 to the toe member 5 to con-
trol the movement of the toe member relative

to the foot member and the movements of the toe

and fool members relative to the shank mem-~

cial
leg illustrated in Figure 1, showing the eomnpo--

3 Claims. (CL 3—6)

& . -

ber during stepping or _Wa;}king “maovements ,'o-f.;

.

- A pair of long_itudinal braces {1 are secured. ta:
thigh member {8, one at each side thereof, and.

- extend somewhat below the lower end of the:

5
cally-operating, spring-controlled toe and ankle thigh member. These braces are apertured st
joints and a sprmg-contmllet_:l knes Ja%nt 50 con- the;‘[{- lower ends to provide apertured luss which"
) " 2 WHEH ML US CII0IHRS - of the knee joint 2. A pair of braces. {8 are se--
T:}F{i%ﬁmff mf Iitsﬁf-t 31& Eﬁ?ﬁ?ﬁ?f{ﬁ%he 10 cured to and extend longitudinally of the shank
pcil’ O L WRAYeYr, WXichl 18, SARltY 81 ACO~ _- | af an . LT LY oz
tively attached to leg stumps of different lengths, I%Znél?e ;111!5’ ggfeggi;zcgoaiirgz? ziﬁv‘:ligebﬁif _
and durable consiruetion, and scosomios] i Do €nd of the shank member. The upper ends
manufacture. - 15 of these shank _b‘l'&ce members {9 are also aper-
Other objects and advantages will become ap- tl};e-?sto-pli}%mg iﬁp aﬁumd fugs recewm:g tl}e pLvot
parent from a consideration of the following de-~ E:mne ci? Od ta th eﬂi. 3’1]1:1 k _membe”r I_ i is D_W_Qtﬁll‘{ |
scription in conjunction with the accompanying oo oowetd 10 the thigh member {8 by the pivot
drawings, wherein: | - TR %:)_m 8- ext_en_dm_g through complememaryfper—k
Figure 1 is a longitudinal cross-section of an 29 u?ﬁd_ mgs br ov1ded Ry the_ ,thlgh _-braces £iand
artificial leg illustrative of the invention, the sec~. ~ SpaBK- braces 9. The thigh member 18 and
tion plane extending from the front to the rear- spank_q}ember 1§ are provided at their forward
of the leg; . - - Sld?s W_ltf} complementary shoulders 28 and 2¢
‘Figure 2 is a vertical cross-section of the leg,  Wich limit pivotal movement of the shank mem-
illustrated in Figure 1, taken substantially on the g5 PO relative to the thigh member about the axis
section plane 2—2 of Figure 1: .- ol pin {8 in one direction to a substantially
Figure 3 is a transverse cross-section on a some-~  Straight-line condition, that is, a condition i
what enlarged scale taken substantially on the: Whl_ch the longitudinal center lines of the thigh.
section plane 3—3 of Figure 1; ' - and shank members constitute a substantially
- Figure 4 is a vertical cross-section, similar to g¢ Straight line. This provides an operative knee

action so constructed and arranged that the

‘shank member swings rearwardly of the thish

member, but cannot swing forwardly thercos.
A coiled torsion spring 22 surrounds the pivet

- pin 18 within the shank member and is connected.

at. one end to the shank member, as indicated
at 23, and at its opposite end to the thich mem-
ber, as indicated at 24, and resilientiy urges the.
thigh and shank members to the straight-line

5 condition in which the shoulders 22 and 2§ abut.

Spring 22 is of sufficient stiffness to opsvativel 7
support the weight of a person wearing the arti~
ficial leg when the leg is used in walking. - |

Foot member 13 is provided with a flat matal

5 stirrup 25 which passes under the arch of the

foot member, as clearly illustrated in Figure I,
and is secured to the foot member by a rivet 2§ ex-
tending through the stirrup and to the foot mem-
ber adjacent the bottom therzof. The ends of
the stirrup extend somewhat above ithe foot.
member gnd are apertured to provide apertured
lugs which pivotally receive the pivot pin 27.
‘The lower ends of shank braces 18 extend balow
the lower end of the shank member It and are also

65 apertured to provide apertured iugs complemer~
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tary to the lugs provided by the stirrup 25 and re-
ceiving the pivot pins 27 so that the foot mem-
ber is pivotally secured to the shank member by
a pivotal ankle joint extending transversely of
these members substantially midway between the
front and back sides of the lower ends of the
shank member. A spacer sleeve 28 surrounds
the pivot pin 271 between the lower ends of the
shank braces {9 to reinforce this joint and the
tichtness of the joint may be agdjusted by means
of 2 nut 29 screw-threaded onto one end of the
pivot pin 21. The kKnee joint pivot pin {8 has &
corresponding nut 39 screw-threaded onto one
end thereof and a spacer sleeve 31 surrounds this
pin between the upper ends of the shank braces
18.

A transverse wall 22 is secured in the lower end
portion of the shank member by suitable means,
such as rivets 33,
the shank member and through end flanges pro-

vided on the wall 32, and this wall is provided
with 2 pair of apertures 34 and 39 disposed one

near the front and one near the rear side of the
shank member. Respective pins 36 and 37 are
slidably received in the apertures 34 and 35 and
extend above and below the transverse wall 32,
as is clearly illustrated in Figures 1 and 4. Re-

spective coiled compression springs 38 and 39 sur-

round the portions of the pins 36 and 37 above

the wall 32 and respective nuts 40 and 41 are

screw-threaded onto the upper ends of the pins

and bear upon abutment washers 43, which, in

turn, bear upon the upper ends of springs 38
and 39, the lower ends of these springs bearing
upon the upper surface of the transverse wall 32.

The toe member 15 is pivotally secured to the.

front end of the hollow foot member {3 by a pivot

pin 44 which extends through apertured com-

plementary end portions of straps 45 and 46, re-
spectively, secured to the toe member and the foot

member, there being one pair of straps 45 se-
cured to the foe member and a complementary
pair of straps 4& secured to the foot member, as
is clearly illustrated in ‘Figure 3. One overlap-
ping set of straps, each including a strap 45 and
a strap 46, is provided at one side of the inter-
connected foot and toe members, while a second
set is provided at the opposilte side, and the pin
44 extends through the complementary aper-
tured lugs provided by these straps to pivotally
connect the toe member to the foot member for
movement about an axis extending transversely
of the foot member at the forward end thereof
and substantially parallel to the axis of the pin
371 of the ankle joint.

A cable sheave 47 is pwota,lly maunted in the
hollow foot member adjacent the instep thereof
and a similar cable sheave 48 is pivotally mounted
in the foot member adjacent the heel thereof. A

fiexible cable 49 is connected to the lower end.

of front pin 36 and extends. around sheave 47

to the upper edge of the inner end of toe member:
i85 to which it is connected by suitable means,

such as the set screw 50. A second cable 51 ex-

tends from the lower end of pin 37 around sheave

48 and is connected to the inner end of toe mem-

ber 15 at the bottom edge thereof by a set screw

52 similar to set screw 50. The set screws 59 and
52 are disposed one above and one below the axis
of the pivot pin 44, as is clearly illustrated in
Figures 1 and 4.

" Nuts 41 and 42 may be threaded up or down on
the respective pivot pins 36 and 37 to adjust

the tension applied by the springs 38 and 39 to the -
76

cables 49 and 51 to provide the proper operation
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4
of the foot and ankle members of the artificial
leg.

The operation of the shank, foot and toe mem-
bers of the leg and the resilient means (6 is
diagrammatically shown in Figure 6. Sketch A
of Pigure 6 shows the position when the leg has
been thrown forward or advanced to begin a
step. In this position, the heel of the fool mem-
ber 13 has been brought into contact with the
ground, and, as weight is applied to the artificial
leg, the spring 38 is compressed, while the pres-
sure on spring 39 is relieved permitting this
spring to expand. Spring 38 carries the weight
applied fo the artificial leg and resiliently re-
sists pivotal movement of the foot member about
the ankle joint 14 to resiliently support the weight

‘then applied to the artificial leg. As the weight

applied to the leg is increased and the body of
the wearer advances, the foot member is brought
to a condition in which its heel and {ront portions
are in contact with the ground and the foe mem-
ber 14 is also brought intoc contact with the ground
to the position iliustrated in sketch B of Figure 6.
At an intermediate position wherein the shank
member {1 is substantially perpendicular to the
foot member 13, the two springs 38 and 39 will be
substantially balanced and there will be no un-
balanced force at this stage tending to rotate the
foot member relative to the shank member about
the ankle joint. As the body of the wearer ad-
vances, however, the shank member is inclined
upwardly and forwardly, as illustrated in sketch
B, compressing spring 39 and relieving the pres-
sure on spring 8. This compression of spring 39§
shifts the load to the toe members (5, and as
the forward inclination of the shank member is
continued, the tension exXerted by spring 39 on
cable 51 becomes sufiicient to raise the heel of
the fool member from the ground, as illustrated in
sketehh C of Figure 6. As the welght applied to
the artificial leg is now decreased, the spring 39
will begin to return the foot member to its gen-
erally perpendicular position relative to the shank
member, in which position the tension exerted by
the two springs 38 and 39 is substantially bal-
anced, This tends to 1ift the artificial leg and
position it to ke sprung forwardly for the next
step. Just as the weight is entirely removed when
the leg is thrown forwardly, a residual compres-
sion of spring 39 snaps the toe member |5 down-
wardly, which gives the Iower end of the artificial
leg a slight kick upwardly and forwardly which
greatly facilitates advancing the lower end of the
leg for the subsequent step. The shank portion
of the artificial leg is then swung forwardly and
the heel brought into contact with the ground in
the position illustrated in sketch A, from which
position the stepping movement of the leg, as
above described, is repeated. Spring 22 in the
knee joint {2 also materially assists in advancing
the shank portion of the leg for the subsequent
step, since, at the time the weight on the leg is
relieved and the leg is swung forward, the knee
joint will be slightiy bent with the shoulders 20
and 21 separated and the spring 22 consequently
loaded. As the weight is released, spring 22 un-
winds to straighten the knee joint, thereby add-
ing its force to that of spring 39 acting on toe
member {5 to give the lower portion of the leg
the forward impulse when the weight of the
wearer is taken off of if.

As explained above, the nuts 41 and 42 may be
adjusted on the pins 36 and 37 to load the springs
38 and %9 for the weight, stature and stride of
the person wearing the leg, so that the leg may
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be adjusted to accurate automatic walking op-
eration. The construction is such that there is
no clicking or squeaking incident to operation of
the leg, and the entire structure is of extremely
light weight, is strong and durable and cannot
become locked in any bent or abnormal position.

‘The invention may be embodied in other Speciiic
forms without departing from the spirit or essen-
tial characteristics thereof. The present embodi-
ment is, therefore, to be considered in al] respects
as illustrative and not restrictive, the scope of
the invention being indicated by the appended
claims rather than by the foregoing description,
and all changes which come within the meaning

and range of equivalency of the claims are, there- 1

fore, intended to be embraced therein.

What is claimed is:
- 1. An artificial leg comprising a hollow, thin-
walled thigh member, a, hollow, thin-walled shank
member, a knee joint between said thigh and said

shank members, a hollow foot membper pivotally

connected to the lower end of said shank mein -
ber, a toe member pivotally connected to the
front end of said foot member, and resilient
means supported by said shank members and op-
eratively connected to said toe members control-
ling movements of said toe membper relative to
sald foot member and movements of sald toe and
foot members relative to said shank member, said
resilient means comprising a transverse wall in
the lower portion of said shank membper, said wall
having a pair of apertures therein disposed one
near the front and one near the rear of sald shank

member, a pair of ping slidably received one in

each of said apertures, a respective compression
spring surrounding each pin above sald trans-
verse wall, adjustable abutments one on the upper
end of each pin bearing on the corresponding
compression springs, a pair of sheaves in said hol-
low foot member disposed one in the Instep and
one in the heel portion thereof, a cable extend-
Ing from the lower end of the rearward of said
pins over the sheave disposed in the heel portion
of sald foot member and connected to the inner
end of said toe member at the lower edge there-
of, and a cable extending from the front pin
membper over said sheave disposed in the instep
portion of said foot member and connected to the
inner end of said toe member at the upper edge
thereof. |

2. An artificial leg comprising & hollow, thin-
walled thigh member, a hollow, thin-walled shank
member, a knee joint between said thigh and
shank members, a hollow foot member pivotally
connected to the lower end of said shank mem-

-l

133

o()

55

ber, a toe member pivotally connected to the front _

6

end of said foot member, and resilient means sup-
ported by said shank member and operatively
connected to said toe member controlling move-
ments of said toe member relative to said foot
member and movements of said toe and foot
mempers relative to said shank member, said re-
silient means comprising a pair of spaced-apart
cables extending through said hollow foot mem-
ber and secured to said toe member one above and
one helow the axis of the pivotal connection be-
tween said toe member and said foot member, re-
spective springs supported from said shank mem-
ber and operatively connected with ssid cables
to resiliently resist movement of said toe member
relative to said foot member and movement of
sald toe and foct members relative to said shank
member, and adjustable means operatively inter-
posed between said springs and said shank mem-
ber to adjust the tension applied to said cables
by said springs.

3. An artificial leg comprising a hollow, thin-
walled thigh member, a hollow, thin-walled shank
member, a knee joint between said thigh and
sald shank members, 2 hollow foot member piv-
otally connected to the lower end of said shank
member, a toe member pivotally connected to the
front end of said foot member, and resilient
means supported by said shank member and op-
eratively connected to said toe member controlling
movements of said toe member relative to said
foot member and movements of said toe and foot
members relative to said shank member, said re-
silient means comprising a palr of spaced-apart
cables extending through said hollow foot member

7 and connected to said toe member one above and

one below the axis of the pivotal connection be-
tween said toe member and said foot member, re-
spective sheaves mounted in said foot member
guiding said cables, respective springs supported

: In sald shank member one ahead of and one to

the rear of the axis of pivotal connection between
said shank member and said foot member and op-
eratively connected with said cables, and adjust-

able means operatively Interposed between said

5 8prings and said shank member for adjusting the

tension applied to said cables by said springs.
- HANSEL SARTIN.
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