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1. 
The invention described herein may be manu 

factured and used by or for the Government 
for governmental purposes without payment to 
uS of any royalty thereon, 
This invention relates to a turnable foot for 

artificial legs which provides lateral motion of 
the foot without decreasing the stability of the 
amputee using Such a prosthesis. 
In the field of artificial limbs, constructions 

became known in which the frontal part of the 
foot or the whole foot is made turnable about 
an axis running in the direction of the foot in 
order to simulate the natural lateral movement 
of the human foot. In these constructions, the 
turning movement occurs either freely, that 
means only with friction forces unavoidable in 
the standard bearing constructions, or the turn 
ing movement is furnished by springs or rubber 
bumpers with an increasing torque resistance. 
Both construction principles enable the amputee 
to walk better on uneven ground than with arti 
ficial legs without lateral movement of the foot. 
In the first of the above mentioned constructions, 
the stability towards the Side is very Small be 
cause no resistance against lateral tilting nove 
ments of the whole prosthesis can be exerted 
from the foot and is somewhat like Walking on a 
knife edge. In the second type of construction, 
such forces are exerted and they increase With 
increasing lateral motion on the foot which 
places a lateral torque in the reverse direction 
on the amputee. Thus the advantages achieved 
by the turnable foot are partly abolished because 
the forces arising in the foot tend to tilt the foot 
according to the lateral inclination of the ground. : 

ihe present invention aims at the removal of 
these disadvantages by achieving an adjustment 
of the foot to each required lateral position and 
at a fixation of the foot in this position when 
the amputee passes the body weight over his 
leg. The technical principle on which the inven 
tion is based consists in producing friction forces 
in the bearing for the lateral foot movement by 
body weight being placed on the ball of the foot. 
The friction forces act against further lateral 
turning movements of the foot and eliminate any 
sidewise moments being exerted on the amputee 
tending to throw him off balance. 
The constructive realization of this idea, de 

pends on the kind of bearing construction which 
might be preferred in a special case. Two types 
of bearing surfaces are considered preferred, 
that a cylindrical bearing surface and that of a 
disk-like bearing surface. According to the in 
vention, the forces necessary for producing the 
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friction are created in either of the two types by 
the installation of bearing surfaces for lateral 
foot movement behind the ball of the foot to 
Wards the heel. By these installations, a bend 
ing moment is produced due to forces origi 
nated by the amputee's Weight on the ball of the 
foot. This bending moment acts on the bearing 
to bind the bearing against further turning 
movement. The more the bearing is away from 
the ball of the foot towards the heel the stronger 
Will be the bending moment and consequently 
the greater will be the friction in the bearing. 
The choice of those dimensions depends upon 
whether one wants to make the bearing Self 
locking or only frictionally braked. In a bearing 
construction with cylindrical bearing surfaces, 
the-frictional forces can be further increased by 
using a cylindrical bearing Surface of relatively 
large bearing diameter and of relatively short 
bearing length. 

It is a primary object of this invention to pro 
Wide a turnable foot for leg prostheses capable of 
Orienting itself laterally to the contour of the 
Supporting earth and becoming stable in this 
position under weight whereby the balance of the 
amputee is maintained. 

It is another object of this invention to pro 
vide an artificial leg having a foot which has the 
toe portion laterally rotatable to permit it to 
freely position itself on uneven ground and be 
frictionally stabilized in that position when 
Weight is placed on the ball of the foot to sta 
bilize the amputee during walking. 
A further object of this invention is to provide 

a foot for artificial legs in which the ball of the 
foot is rotatably mounted on the foot by a bear 
ing having Cooperative frictional elements on the 
two bearing parts that frictionally hold the ball 
of the foot in any angular position by applied 
pressure on the ball of the foot to enable an an 
putee to Walk On rough or slanting ground with 
out introducing lateral forces or movements on 
the foot or leg. 
These and other objects will become more ap 

parent as the description proceeds when taken in . 
conjunction with the accompanying drawings, 
in Which: 

Fig. 1 shows a foot partly in Section incorporat 
ing one form of the inventive concept; and 

Fig. 2 shows a partly Sectional view of a modi 
fication of the turnable foot structure in accord 
ance with the present invention; and 

Fig. 3 shows an elevational view of a modified 
form of one of the foot elements. 

Referring now to Fig. 1, there is shown a foot 
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element O that is attached to the shank by an 
ankle joint of any well known type. The foot 
element C is produced in two sections, the heel 
2 and the toe 3. These two Sections are Con 
nected by a bearing which permits the toe Sec 
tion to rotate with respect to the heel Section 
about an axis running in the direction of the 
foot. In the foot section 3 is a bolt 4 having 
a flanged portion 5 approximately midway 
thereof that rests in a slight companion depres 
sion on the back wall 6 of the foot Section. 
The forward end of the bolt 4 is square at , 
or otherwise irregularly shaped, to provide a non 
rotatable joint with a bracket member 8 fas 
tened by screws 19, or other well known means, 
and recessed in the toe section. The bracket 
member 8 has a short extension 20 through 
which is a square hole receiving the squared por 
tion of the bolt 4. A hole is drilled through the 
extension 26 and the squared portion and a 
cotter pin 2 inserted therethrough to retain the 
bolt in the toe section. 
Backwardly of the flanged portion 5 of the 

bot A is a squared or otherwise polygonal por 
tion 22 that extends to a threaded portion 23. A 
flanged collar 24 having an opening companion 
to the portion 22 of the bolt is slipped over the 
bolt 4 such that the unfianged end of the col 
lar 24 rests against the flange 5 and is held Se 
curely in place over the portion 22 by a nut 25 
threaded on the threaded portion 23 of the bolt 
4. 
The heel section 2 of the foot is turned in 

wardly to form a front wall 26 through which 
is an opening 2 that is freely slidable and ro- 3: 
tatable over the collar 24 between the collar 
fiange and the back Wail 6 of the toe Section. 
Between the collar flange 24 and the Wall 26 is 
a friction washer 28 that encircles the collar 2. 
Between the wall 26 of the heel section and the 
back Wali is of the toe section are tWO friction 
washers 29 and 30 with an interposed metallic 
Washer 3. It is preferable that the friction 
Washers 29 and 3) be cemented or otherwise at 
tached to the was 6 and 26, respectively, to 
insure slip between the washers 29 and 3 or 36 
and 3. The distance across the washers 28, 29, 
3, 3 and the wall 26 is slightly less than the 
distance from the collar fange 24 and the wall 
6 of the toe section which enables the toe Sec 

tion to rotate freely when there are no strains or 
forces acting on this toe section normal to its 
axis of ictation. Upon the toe section being Sub 
jected to lateral forces, as by the amputee plac 
ing weight on the ball of the foot, the toe Section 
3 will product a binding force betWeen the col 

lar flange 2 and the Wall 26 under the bolt 4 
"and also a binding force between the wall 6 and 
the wall 26 above the bolt 4 proportional to the 
lateral forces on the toe Section. 
For the purpose of explanation of operation, 

let it be assumed that an amputee using an arti 
ficial limb with such a turnable foot is walking 
over rough ground. As the amputee puts the 
heel of the prosthesis on the ground, the shoe 
on the foot of the prosthesis Will turn laterally 
about the longitudinal axis of the foot until the 
sole of the shoe and the ground meet Squarely. 
By this rotary movement of the shoe, the toe 
part of the foot of the prosthesis will be turned 
also. During this movement, no friction forces 
wili occur within the bearing, which connect the 
toe and heel sections of the foot, because no 
noticeable pressure will be exerted on the ball 
of the foot. The continuing movement of the 
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4. 
amputee's body over the leg puts the weight more 
and more on the ball of the foot producing a 
bending moment at the bearing to frictionally 
bind diametrically opposite portions of the fric 
tion washers frictionally stabilizing the toe sec 
tion in this position. The amputee will there 
fore feel no lateral strains on the leg and con 
sequently will require no balance readjusting of 
.his body. Actually such foot action operates to 
stabilize the amputee. Taking the weight off the 
foot releases the toe section for free rotation to 
meet the earth flatly on the next succeeding step. 
The shoe worn on this turnable foot will limit 
the rotational movement of the toe section with 
respect to the heel section but stops may be 
placed on the two sections to positively limit 
their relative rotational movement in any well 
knoWh and expedient manner. 
Another simple and effective means of fric 

tionally holding the toe section of a turnable 
foot is shown in Fig. 2 in which like parts are 
designated with the same reference characters 
as lised in Fig. 1 and other reference characters 
are primed which designate corresponding ele 
ments of Fig. 1. Within the toe section 3' is 
a clip-shaped member having a cylindrical Wall 
59 and a base 5 set in a cylindrical recess of the 
toe Section and retained therein by screws 52. 
Fixed integrally and concentrically with the base 
51 is a stud 53 standing upwardly in the cup hav 
ing threads on the outer end thereof. 
On the front of the heel section f2 is a cup 

shaped member having a cylindrical wall 54 with 
an outstanding flange 55 welded or otherwise 
fastened to the front wall 25 of the heel sec 
tion. The cylinder 54 has a base 56 with a cen 
tral Opening 57 that loosely passes over the stud 
53 and is retained by a 'washer 58 and a nut 59 
keyed by a cotter pin 6 such that the cylinder 
55 remains within the cup-shaped cylinder 50. 
The cylindrical member 54 has a very slight clear 
ance With the cylinder wall 50 and the base of 
the cylindrical member 54 is free to travel a 
Slight amount along the stud 53 such that lateral 

5 preSSuFes, usually on the ball of the foot will 
CauSe a bending moment in the connected parts 
to produce a binding friction on the cylindrical 
Surfaces 50, 54. 
The interfitting companion cup-shaped cylin 

(drical members produce the same function and 
results as the disk clutch means shown and de 
SCribed for Fig. 1 and it is therefore not believed 
necessary to proceed with a description of op 
eration. The toe section of the foot being turn 
able and frictionally held when weight is applied 
on the ball of the foot gives the amputee much 
In Ore aSSurance when walking over rough ter 
rain and he is less apt to stumble and lose his 
balance. 
To ease the rotary movement of the shoe about 

the longitudinal axis of the foot, the toe section 
may have a shell-like extension 7 to the rear, 
as is shown in Fig. 3, which fits with some clear 
ance over the heel section f2 of the foot, this 
heel Section being shaped such as to allow for 
an unobstructed lateral rotation of the shell-like 
-extension about it within the necessary angle 
and at the Same time limiting this rotation. 

It has probably become quite apparent in view 
of the above-description that various changes and 
modifications can be made to produce substan 
tially the Same results and functions as by using 
a conical friction clutch bearing or a toothed 
clutch bearing or other type-clutch bearing means 
in place of a disk or cylindrical clutch bearing 
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shown and described. While various changes in 
construction can be made without departing 
from the Spirit and the scope of this invention, 
We desire to be limited only by the scope of the 
appended claims. 
We Claim: 
1. A turnable foot for artificial legs comprising 

a toe section having a hollow shell-like heel por 
tion and a heel section substantially enclosed 
Within the shell-like heel portion of said toe sec 
tion, said toe and heel sections being rotatively 
held together by a bearing element on an axis 
lying in a direction of the foot, the bearing ele 
ment having portions thereon adaptable to hold 
said bearing element from relative rotation of the 
toe and heel sections upon lateral forces being 
exerted on said toe section. - 

2. A turnable foot for artificial legs comprising 
a foot section and a toe section, having com 
panion adjacent faces, one of said faces having 
a stud extending therefrom and extending 
through the face of the other to rotatively re 
tain said toe and heel sections together; and 
friction washers interposed between said faces 
encircling said stud with a slight clearance to 
permit free rotation of said toe section with 
respect to Said heel section in the presence of 
a rotational force and in the absence of a lateral 
force on Said toe section and to restrict rotative 
movement of said toe section with respect to 
said heel section when said toe section is sub 
jected to lateral forces. 

3. A turnable foot for artificial legs comprising 
a heel section adaptable to be connected to a leg 
shank and a toe Section rotatably and substan 
tially nonaxially movably connected loosely to 
the forward part of the heel section behind the 
ball of the foot on an axis running in the direc 
tion of the foot and centrally thereof; and a 
frictional disk clutch means interposed between 
said toe and heel sections that is disengaged 
in the absence of any lateral forces acting on 
the toe section and is engaged upon lateral 
thrusts exerted on the toe section whereby an 
amputee using the turnable foot is able to walk 
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jacent surfaces; an inwardly directed cylindri 
cal cup-shaped member fixed in the companion 
Surface of said toe section; an outwardly directed 
cylindrical cup-shaped member fixed to the com 
panion surface of said heel section, said second 
mentioned cup-shaped member being positioned 
within said first mentioned cup-shaped member, 
the outer diameter of said second mentioned 
cup-shaped member being slightly less than 
the inner diameter of said first mentioned 
cup-shaped member; and a pin means centrally 
through the bottom walls of said cup-shaped 
members for retaining said toe and heel sections 
relatively rotational and axially inseparable. 

6. A rotatable foot for artificial legs as set 
forth in claim 4 wherein said toe section has a 
shell-like heel extension substantially enclosing 
said heel section for holding a shoe placed there 
on out of contact with said heel section. 

7. A rotatable foot for artificial legs as set forth 
in claim 6 wherein said toe section has a shell 
like heel extension substantially enclosing said 
heel section for holding a shoe placed thereon 

25 
out of contact with said heel Section. 
8. A turnable foot for artificial legs compris 

ing a heel section and a toe Section including the 
F. ball of the foot joined with adjacent portions 

30 

thereof in contiguous relation by a connecting 
element operative on an axis running in the 
direction of the foot to permit rotation and 
limited lateral swing of the toe section with re 
spect to the heel section, said connecting ele 
ment having annular mated clutch engageable 
surfaces on the portion of each toe and each heel 

35 section around said axis, the clutch engageable 
surfaces being sufficiently disengaged to allow 
free rotation of the toe section with respect to 
the heel section to permit positioning of the 
toe section on the supporting surface in the 

40 presence of a rotational force and the absence 
of a lateral force on said toe section and the 
clutch engageable surfaces being engageable up 
on a lateral force being placed on said toe Sec 
tion to hold said toe section against rotation with 

on slanting or rough ground without producing 
undesirable sidewise moments on the amputee's 
body. 

4. A turnable foot for artificial legs comprising 
toe and heel sections rotatably connected on an 
axis in the direction of the foot, said rotatable 
connection consisting of loosely fitting cylindri 
cal cup-shaped members each attached to one 
each of said foot sections with the radius of curv 
ature of said cylindrical cup-shaped members 
lying on said foot axis; and a retaining means 
preventing axial separation of said cylindrical 
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cup-shaped members whereby lateral pressures 
on the toe section of said foot produces a bind-: , . 
ing friction in proportion to the applied pres 
sure to frictionally stabilize the toe section. 60. 
against rotation with respect to the heel sec 
tion. 

5. A rotatable foot for artificial legs compris 
ing toe and heel sections having companion ad 65 

respect to said heel section whereby said toe 
section does not produce a rotative torque On 
said heel section during the stepping process on 
irregular supporting Surfaces. 

ULRICH. K. HENSCHKE. 
HANS A. MAUCH. 
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