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MECHANISM FOR ARTIFICIAL LEGS 

Hansel Sartin, Tujunga, Calif. 
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4 Claims. 

This invention relates to improvements in 
mechanism for artificial legs, and more particu 
larly to an improved, spring-operated mechanism 
for controlling the foot and knee action of an 
artificial leg. 

It is among the objects of the invention to 
provide an improved internal mechanism for an 
artificial leg which mechanism Supports all of the 
Weight and other forces imposed on the leg and 
carries the hollow shell for giving shape and a 
substantially normal appearance to the leg, which 
includes a two-part foot piece and upwardly-ex 
tending strut bars pivotally connected to the foot 
piece and is Spring operated to give a normal 
walking action to the foot piece, which permits 
relative movement of the two parts of the foot 
piece under pressure to substantially the same 
extent as the movement of a natural foot, and 
positively returns the two parts of the foot piece 
to a Substantially straight condition when the 
pressure is relieved, which will not lock or bind 
in operation, can be readily modified to Suit the 
requirements of Wearers of different heights and 
Weights, is adjustable to compensate for moderate 
variations in weight and other factors, and which 
is simple, strong and durable in construction, 
economical to manufacture, extremely light in 
Weight, neat and attractive in appearance, and 
closely simulates the appearance and action of 
a natural leg. 
Other objects and advantages will become ap 

parent from a consideration of the following de 
Scription and the appended claim in conjunction 
With the accompanying drawings, wherein: 

Figure 1 is a longitudinal, medial cross-section 
of an artificial leg mechanism illustrative of the 
invention; 

Figure 2 is a longitudinal cross-section taken 
Substantially on the line 2-2 of Figure 1, and in 
a plane Substantially perpendicular to the plane 
of the cross-section illustrated in Figure 1; 

Figure 3 is a bottom plan view of the foot piece 
of the mechanism, a portion being broken away 
and shown in Cross-section to better illustrate 
the construction thereof; 

Figures 4, 5 and 6 are side elevations of the in 
proved artificial leg mechanism showing the 
mechanism in three different operative positions; 
and - 

Figure 7 is a longitudinal cross-section of the 
foot piece taken Substantially on the line 7-7 of 
Figure 3. 
With continued reference to the drawings, the 

improved artificial leg mechanism comprises, in 
general, a two-part foot piece 0, a shank if piv 
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otally connected at its lower end to the foot piece, 
Spring mechanism 2 carried by the Shank and 
operatively connected at its lower end to the foot 
piece, and a thigh boot 3 pivotally connected to 
the upper end of the shank ff. 
The axes of the pivotal connections between the 

two parts of the foot piece, between the lower end 
of the shank and the foot piece, and between the 
lower end of the thigh boot and the upper end of 
the shank are all substantially parallel to each 
other. 
The foot piece 9 comprises a hollow rear part 
4 providing externally thereof a heel 5, an arch 

f6, and an instep fl and a toe part f8 pivotally 
connected at its rearward end to the front end 
of the rear part 4. The front end of the rear 
part 6 of the foot piece is provided with a 
transversely-extending, partly cylindrical end 
surface 9 and with upper and lower, transversely 
extending radial shoulders 20 and 2 substan 
tially diametrically opposite each other. This 
rear part is also provided with two spaced-apart, 
substantially parallel slots 22 extending through 
the cylindrical surface 9 and the shoulders 2) 
and 2 and with an intermediate slot or groove 
23 between the two slots 22. 
The toe part f8 is provided in its rear end with 

a transversely-extending, cylindrical concavity of 
Substantially the same diameter as the partly 
cylindrical extension 9 on the rear part 6 of the 
foot piece and with spaced-apart, substantially 
parallel slots 24 and an intermediate groove 25 
between the slots 24. A pair of flat hinge tongues 
26 is rigidly secured, one in each slot 24 of the 
toe part by suitable means, such as the two pins 
27 extending transversely through the toe part and 
through the apertured end parts of the tongues 26 
received in the slots 24. These tongues extend in 
to corresponding slots 22 in the rear part 6 and 
have apertures near their rearward ends and a 
pivot pin 28 extends transversely through the 
rear part 6 of the foot piece near the front end of 
the latter and through the rearward ends of the 
tongues 26 to pivotally connect the toe part 8 
to the rear part 4 of the foot piece 0. The toe 
part is provided with an upper shoulder 29 and 
a lower shoulder 30 disposed one at each edge 
of the partly-spherical, transverse concavity in 
the rearward end thereof, and these shoulders co 
Operate with the upper and lower shoulders 20 
and 2 on the rear part of the foot piece to limit 
the extent of relative pivotal movement between 
the toe part f8 and the rear part 6 of the foot 
piece. This movement is of such an extent, as 
illustrated in Figures 4, 5 and 6, that the toe part 
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may move upwardly from a position in which it 
is substantially straight with the rear part it, as 
illustrated in Figures 1 and 7, to a position in 
which it is sharply inclined upwardly relative to 
the rear part, as illustrated in Figure 6, which is 
substantially equivalent to the flexing of a nat 
ural foot between a standing and a kneeling po 
sition. It will be noted that the hinge tongues 
26 are so shaped that they do not, at any time, 
protrude below the bottom surface of the foot 
piece, and are of sufficient cross-sectional area to 
provide adequate strength for the pivotal joint. 
between the toe part and the rear part of the 
foot piece. 
The lollisow rea, part 3 of the foot piece is 

preferably formed of a suitable light-weight 
metal, such as aluminum or a magnesium alloy, 
and is provided with a pair of upstanding lugs 3. 
disposed one at each side of the rear part of the 
foot piece and transversely opposed to each other. : 
Each of these lugs has on its rearward side and 
near its upper end a circular eye 32 receiving the 
annular outer race 33 of an anti-friction ball 
bearing, generally indicated at 3, and on the 
forward side of its upper end with an upward 
extension 35 having an upper end substantially 
psi'pendicular to the longitudinal or vertical 
center-line of the lug and providing an upwardly 
facing Shoulder 36. 
An inner race 3 is circumspatially disposed 

within the outer race 33 and bearing balls 33 are 
operatively disposed between the two races. The 
inner race is carried on the external Surface of 
an apertured, circular boss 39 provided on one 
side of an arm 43 riveted or otherwise perma 
inently Secured to a respective Strut bar 4 near 
the lower end of the latter. 

aS is clearly illustrated in Figure 8, and a washer 
£2 Overlies the opposite sides of the two races. 
A tubular Spacer f3, internally screw threaded 
near its opposite ends, is disposed between the 
two opposed armS 30 Substantially concentric 
With the axis of the two anti-friction bearings 34 
and a pair of Screws 44 extend one through each 
Washer 42, through the associated anti-friction 
bearing 34, and through the boss 39 and arm 40 
and is threaded into the adjacent. end of the 
Spacer 43 to Secure the bearing parts together in 
operative assembly. A thrust washer 44 is pref 
erably interposed between the inner Surface of 
each arm 48 and the adjacent end of the spacer 
43 and the inner and outer bearing races are pro 
vided with grooves which are asymmetrica in . 
croSS-Section and somewhat narrower than the 
space between the airn 4 and washer A2 in which 
they are received, so that the anti-friction ball 
bearings Inay be preloaded or tightened by tight 
ening the respective Screws 44 to take up wear 
in the bearings and eliminate any relative lateral 
Inovelent of the inner and outer races. 
Each Strut bar 4 is provided with a lower end 

Suiface Substantially perpendicular to the longi 
tudinal center-line of the Strut bar, a portion 45 
of which Surface overlies the upwardly-facing 
Shoulder 36 provided on the corresponding lug 3. 
Both of these shoulders are disposed at the for 
Ward Side of the axis of the anti-friction bear 
ings 34 and limit the relative pivotal movement: 
between the Strut bars i? and the rear part of : 
the foot piece 4, so that the strut bars cannot 
Swing forwardly relative to the foot piece beyond 
a position in Which a plane including the longi 
tudinal center-lines of both strut-bars is sub 
stantially perpendicular to a substantially hori 

The air Overlies 
both bearing races. 33 and 37 at one side thereof, 
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zontal plane including the longitudinal center 
line of the foot piece or, in other words, the Strut 
bars cannot extend forwardly of a substantially 
vertical position without moving the foot piece 
when the foot piece is in flat contact with a 
horizontal Supporting Surface, this limiting for 
ward position of the strut bars being clearly 
illustrated in Figure 1. The two strut bars 4 
are rigidly secured together at a location spaced 
above the arms 45) of the anti-friction bearings 34 
ily a pair of Spaced-apart, Substantially parallel, 
transverse plates including an upper plate 46 and 
a lower plate 4: . Each of these plates is pro 
vided along opposite edges with upturned ears 48 
which contact the inner Surfaces of the respec 
tive Strut bars and are rigidly Secured to the strut 
bars by suitable means, such as the rivets 49. 
Plates 6 and 4: extend forwardly and rearwardly 
of the Strut bars and are provided near their for 
ward ends with registering apertures 56 and near 
their rear Ward ends or edges With registering 
apertures 5 . A pin 52 is slidably mounted in 
the apertures 5 and extends above and below the 
two plates 45 and 67 and a similar pin 53 is slid 
ably nounted in the apertures 5. A coiled com 
pression spring 5& Surrounds a portion of pin 52 
above upper plate 46 bearing at its lower end on 
the upper Surface of the plate 46 and at its upper 
end against ai) abutment washer 55 secured on 
the pin by a nut 56 threaded onto the externally 
Screw-threaded upper end of the pin. A similar 
coiled compression Spring 5 surrounds the por 
tion of pin 53 above upper plate 46 bearing at its 
lower end on the upper surface of plate 46 and 
its upper end against an abutment washer 58 
Secured on pin 53 by a nut 59 threaded onto the 
externally-Screw-threaded upper end of the pin. 
A flexible cable S is secured at its upper end 

to the lower end of pin 52 by any suitable cable 
Securing means, Such as by extending the cable 
into a longitudinal well provided in the end of 
the pin and extending a transverse pin 6 through 
the pin and the cable above the lower end of the 
pin, and is Secured at its lower end by an in 
Verted, U-shaped Stirrup 62 to the upper side of 
the rear part 4 of the foot piece just inwardly 
of the instep portion of such rear part. With 
this arrangement the force of spring 54 tends 
to pull the forward end of the foot piece upwardly 
until the shoulders 36 and 45 are in contact limit 
ing Such upward movement and resiliently resists 
pivotal moverinent of the foot piece relative to 
the Strut bars 4 about the axis of pivot bearings 
34 in a direction to turn the front portion of the 
foot piece downwardly and the heel upwardly as 
occurs when the artificial leg is swung forwardly 
to begin a new step, as is particularly illustrated 
in Figure 4. The spring 54 is so adjusted by 
properly positioning nut 56 that the heel can 
move upwardly a desired amount under pressure 
when the leg is in the position illustrated in Fig 
ure 4, to cushion the impact of the heel with the 
Supporting Surface, and to facilitate the stepping 
action of the mechanism. 
AS Shown in Figure 4, the shoulders 36 and 45 

are Separated, Spring 54 is compressed, and spring 
57 is expanded. A cable 63 is secured at its up 
per end to the lower end of pin 53 by suitable 
means, Such as described above in connection 
With the upper end of cable 60, and passes down 
Wardly into the foot piece near the heel 5 there 
of, and around a roller 64 mounted in the heel 
part of the foot piece for rotation about a trans 
Versely-extending pin 65. The cable 63 extends. 
forwardly from the roller 64 and under an anti 
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friction roller 66 mounted. On the pivot pin 28 
within the intermediate slot 23 of the forward 
portion of the rear. part 4 of the foot piece and 
through the groove 25 in the toe part to the for 
ward end of this groove where it is connected to 
the toe part by suitable means, such as the screw 
6. . . . . . . . . . - 

Spring 57 and cable 63 have the dual function 
of resiliently holding the heel end of the foot 
piece up against the force of spring 54 and of 
resiliently holding the toe part of the foot piece 
down to its position in which it is substantially 
straight with the rear part of the foot piece, as 
illustrated in Figure 7. The toe part is pivotally 
movable upwardly from its position in which 
lower shoulders 2 and 30 are in contact, to its 
position in which upper shoulders 20 and 29 are 
in contact by compression by spring 57. As soon 
as the upwardly-turning rressure is released from 
the toe part, spring 57 will immediately return 
it to its lower or substantially straight position. 
Thigh boot 3 includes two substantially paral 

lel, spaced-apart strut bars 70 to which are se 
cured bearing arms 7 f, similar in all respects to 
the arms 40 and secured to the strut bars by suit 
able rivets. These arms are provided with aper 
tured bosses carrying respective ball bearing in 
ner races and the upper ends of the shank strut 
bars 4 are provided with circular eyes receiving 
respectively, the outer races of the two bearings 
and anti-friction balls are disposed between each 
inner and outer anti-friction, bearing race, as 
described above. A tubular spacer sleeve T2 is 
disposed between the arms 7 concentric with 
the bosses thereon and thrust washers 73 are 
preferably interposed between the ends of this 
Sleeve and the adjacent Surfaces of the arms. A 
thrust washer 74 overlies the outer sides of each 
pair of ball bearing races, and a Screw 75 extends 
through each outer washer, each inner race, each 
arm if and each thrust washer T3 and is threaded 
into the internally screw-threaded end of the 
tubular spacer to hold the corresponding bear 
ing Structure in operative assembly. The inner 
and outer races are preferably formed in the 
Same manner as the races for the bearings 34, 
described above, so that the bearings may be 
tightened or preloaded by tightening the screws 
75. Each strut bar 4 is provided on its upper 
end with a perpendicularly-extending shoulder 
76 and each of the upper strut bars 70 is provided 
On its lower end with a corresponding shoulder 
77, these two shoulders being disposed to one side 
of the axis of the upper anti-friction bearings to : 
provide a knee joint in which the upper and lower 
strut bars are relatively movable in one direction 
about the axis of the anti-friction bearing, but 
have their relative movement in the opposite di 
rection limited to a substantially vertical position 
in which the upper and iower strut bars are in 
Substantially straight, longitudinal alignment 
With each other. 
A coiled torsion spring 78 surrounds the spacer 

Sleeve 72 and has one end 79 provided with a hook 
operatively engaging one of the lower strut bars 
4f near the upper anti-friction bearing and its 
other end 80 provided with a hook operatively 
engaging the upper strut bar at the opposite side 
of the bearing assembly, this spring serving to 
resiliently urge the upper and lower strut bars 
to a Substantially straight condition in which the 
respective shoulders 76 and 77 are in bearing en 
gagement with each other. 
A hollow shell 8 of suitable material, such as 
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6 
thin aluminum, surrounds the shank portion of 
the artificial leg mechanism and is secured to the 
strut bars. 4 and supported thereby, suitable 
spacers being used, as may be found convenient, 
to properly position the shell on the internal 
mechanism. The lower end of this hollow shell 
overlies the upper portion of the foot piece 0, as . 
is clearly illustrated in Figure 1, So that no gapS 
will be opened in the artificial leg by movement 
of the foot piece, as explained above. The thigh 
boot may be of any desired construction and 
rigidly secured to the upper strut bar 70 which 
may be made of any suitable length and shape 
to accommodate the wearer of the leg. 
The two lower strut bars 4 are rigidly secured 

together by the plates 47 and 48 and by the lower 
anti-friction bearing assembly and together with 
these plates and the bearing assembly constitute 
a unitary shank portion for the leg mechanism. 
The invention may be embodied in other spe 

cific forms without departing from the Spirit or 
essential characteristics thereof. The present 
embodiment is, therefore, to be considered in all 
respects as illustrative and not restrictive, the 
scope of the invention being indicated by the ap 
pended claims rather than by the foregoing.de 
Scription, and all changes which come within the 
meaning and range of equivalency of the claims. 
are, therefore, intended to be embraced therein. . 
What is claimed is: . . . 
1. Mechanism for an artificial leg comprising. 

a two-part foot piece, means hingedly connecting. 
the two parts of said foot piece together for rela 
tive movement about a substantially transverse 
axis, a pair of spaced-apart strut bars upstand 
ing from the rear part of said two-part foot. 
piece, means connecting the lower ends of said 
strut bars to said foot piece for limited pivotal 
movement about an axis substantially transverse 
to said foot piece, and spring means carried by 
said strut bars and operatively connected to said 
foot piece to resiliently control movement of said 
foot piece relative to said strut bars and move 
ment of the two parts of said foot. piece relative 
to each other, said means pivotally connecting 
said two parts of said foot piece comprising a partly-cylindrical, transversely-extending pro 
trusion on the front end of the rear part of said 
foot piece rotatably received in a partly-cylin 
drical, transversely-extending socket in the rear 
ward end of the toe part of said foot piece, a pair 
of transversely-extending shoulders on said rear 
part disposed one in the upper and one in the 
lower surface of the latter at the upper and lower 
edges of Said protrusion, a pair of transversely 
extending shoulders on said toe part disposed 
One at the upper and one at the lower edge of 
Said Socket and cooperating with said rear-part 
shoulders to limit movement of said toe part rela 
tive to Said rear part in both directions, a pair 
of Spaced-apart, Substantially parallel hinge 
tongues Secured in Said toe part and having aper 
tured ends extending into arm-receiving slots in 
Said rear part, and a pivot pin extending trans 
versely through said rear part and said hinge 
arms pivotally inter-connecting said foot-piece 
partS. 

2. Mechanism for an artificial leg comprising 
a two-part foot piece, means hingedly connecting 
the two parts of said foot piece together for rela 
tive movement about a Substantially transverse 
axis, a pair of Spaced-apart strut bars upstanding 
from the rear part of said two-part foot piece, 
means connecting the lower ends of said strut 
bars to Said foot piece for limited pivotal move 
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ment about an axis substantially transverse to 
said foot piece, and spring means carried by Said 
strut bars and operatively connected to Said foot 
piece to resiliently control movement of said foot 
piece relative to Said strut bars and movement 
of the two parts of said foot piece relative to 
each other, said means connecting the lower 
ends of said strut bars to said foot piece com 
prising a pair of transversely-opposed lugs up 
standing from the rear part of the foot piece and 
each having in its upper end a circular eye and 
an end Surface providing a shoulder at the side 
of said eye corresponding to the front end of said 
foot piece, a pair of bearing arms each having 
an apertured boSS thereon, a bearing Outer race 
in the eye of each lug, a bearing inner race On 
each boss rotatably received in a corresponding 
outer race, said bearing arms being secured one 
to each of Said strut bars near the lower ends 
of the latter, a tubular spacer disposed between 
Said bearing arms concentric with said apertured 
bosses, a washer at the outer side of each bearing 
assembly, and a respective Screw extending 
through each outer washer and the correspond 
ing bearing-arm boss and threaded into the ad 
jacent end of the tubular spacer to Secure said 
bearings in operative assembly. 

3. Mechanism for an artificial leg comprising 
a two-part foot piece, means hingedly connecting 
the two parts of Said foot piece together for rela 
tive movement about a substantially transverse 
axis, a pair of Spaced-apart Strut bars upstanding 
from the rear part of said two-part foot piece, 
means connecting the lower ends of said strut 
bars to said foot piece for limited pivotal move 
ment about an axis Substantially transverse to 
Said foot piece, and Spring means carried by Said 
Strut bars and operatively connected to said foot 
piece to resiliently control movement of said foot 
piece relative to said strut bars and movement 
of the two parts of Said foot piece relative to each 
other, Said Spring means comprising a pair of 
Spaced-apart Supporting plates Secured between 
said strut bars and having aligned apertures 
therein, a pair of pins slidable in said support 
ing-plate apertures disposed one at the front and 
one at the rear Side of Said strut bars and Sub 
Stantially parallel to the latter, a respective coiled 
compression Spring surrounding each pin above 
the upper supporting plate, an adjustable spring 
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8 
abutment on the upper end of each pin, a stirrup 
Secured to the rear part of said foot piece at the 
front Side of Said strut bars, a cable connecting 
said stirrup to the lower end of the pin at the 
front side of said bars to said stirrup, a roller in 
the rear part of Said foot piece adjacent the heel 
end thereof, a cable connected to the lower end 
of the pin at the rear side of said bars, passing 
under Said roller and Secured at its opposite end 
to Said toe part of Said foot piece adjacent the 
bottom surface of the latter, and a roller carried 
by the means hingedly connecting said foot-piece 
parts together and bearing upon said last-men 
tioned cable. 

4. Mechanism for an artificial leg comprising 
a two-part foot piece, means hingedly connecting 
the two parts of said foot piece together for rela 
tive movement about a substantially transverse 
axis, a pair of Spaced-apart strut bars upstanding 
from the rear part of said two-part foot piece, 
means connecting the lower ends of said strut 
bars to Said foot piece for limited pivotal move 
ment about an axis substantially transverse to 
Said foot piece, and spring means carried by said 
Strut bars and operatively connected to said foot 
piece to resiliently control movement of said foot 
piece relative to said strut bars and movement 
of the two parts of Said foot piece relative to 
each other, Said Spring means comprising a pair 
of Springs carried by said strut bars and means 
connecting said Springs to said foot piece, the 
connecting means for one of said Springs includ 
ing a roller in the rearward end of said foot piece 
and a cable passing under Said roller and con 
nected to the toe part of said foot piece near the 
bottom Surface of the latter. 
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