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i 
This invention relates to feet for arti?cial legs, 

and has for argeneral object a flexible foot struc 
ture consisting of ?exibly connected sections so 
located and connected as to provide equal dis 
tributlonioi the vload, or weight, of the amputee 
when applied to the ‘leg and foot during the walk 
ing cycle. 
More speci?cally, it has for its object a foot 

structure consisting of an upper tarsus section 
which is‘swiveled, or pivoted, on an upright axis 
to the arti?cial leg structure, or the tibia thereof, 
a lower ‘tarsus section hinged to the upper sec 
tion by a‘horizontal forward and rearward pivot 
joint, a metatarsal section pivoted to the lower 
tarsus section on a transverse horizontal axis, and 
a \pha'langes section pivoted to the metatarsal 
section on a transverse horizontal axis, together 
with resilient yielding means, as rubber blocks, 
located ‘to resist relative swiveling action of the 
leg structure and the upper tarsus section, the rel 
ative pivotal action of the lower and upper tarsus 
sections, the relative pivotal action of the lower 
tarsus and the metatarsal sections, and the rela 
tive pivotal action of the metatarsal and the 
phalanges sections. 
The invention consists in the novel features 

and in the combinations and constructions here 
inafter set forth and claimed. 
In describing this invention, reference is bad 

to the accompanying drawings in which likechar 
acters designate corresponding parts in all the 
views. 

Figure 1 is a side elevation of this arti?cial 
foot, the contiguous portion of the leg structure 
being also shown. 

Figure .2 is a plan view of parts seen in Figure 
l, the ?bula part being omitted. 
Figure 3 is a sectional view on line 3-3, Fig 

ure 2. 
Figure 4 is a sectional view taken on line 4A4, 

Figure 2. 
Figures 5, 6, and 7 are sectional views on lines 

5—-5, 6—6 and 71-1, respectively, Figure 4. 
"The numeral i designates the upper tarsus 

section, 2 the lower tarsus section, 3 the meta 
tarsal section, and ii the phalanges section. 

‘5 designates the contiguous portion of the upper 
leg structure. This may be of any suitable con 
struction, that here shown includes upper and 
lower frame or tibia parts 5 and 1, the latter 
being mounted on a transverse ankle pivot 8, and 
having an upright hearing at 51 extending cross 
wise of, and to the rear of, the ankle pivot -8, in 
which bearing is mounted an upright pin H1 
carried by the upper part 6 and swiveled in vthe 
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bearing v9. ‘A block ~H, vof resilient material, is 
mounted in opposing 5sockets l2 and E3, in the 
parts 6, l, to yieldingly "restrain the relative swiv 
eling movement of the leg structure and the 
foot. 
The upper tarsus section 'I is in the general form 

of a shallow box, and the lower .‘part 1 of the leg 
structure and the ankle pivot 8 is located within 
the box formation. Theankle pivot 8 is mounted 
between upright lugs it within the tarsus sec 
tion i. 

i?ldesignates a "?bula link of the leg structure, 
this being pivoted :at 156 to the upper tarsus sec 
tion "i within the same. The construction and 
operation of the ‘leg structure forms no part 
of ‘this invention and is pertinent only insofar 
as the foot action is concerned-due to the swivel 
ing of the upper ‘leg to the foot structure, or 
the upper tarsus section vI. 
The upper tarsus section I is also formed with 

bearing lugs I7 vrand 18 depending into the lower 
tarsus section :2, and in which lugs are mounted, 
a forward and rearward extending spindle or 
shaft 19 "on which ‘a ‘bearing block 20 within the 

' lower tarsus is mounted so ‘that the upper section 
5 has a lateral ‘pivotal ‘movement about the axis 
of the spindle. The metatarsal section 3 is con 
nected to ‘the 5forward end ‘of the lower tarsus 
section 2 by a‘transverse horizontal pivotal joint 
2'! to ‘have a .l?exing ‘or pivotal movement rela 
tively 'to the lower tarsus section 2 and to the 
upper ‘tarsus ‘section i. vThe phalanges section 
is pivoted to ‘the front end vof the metatarsal 
section by a transverse horizontal pivot at 23, 
the sections :i and *3 ‘being spaced ‘to permit the 
pivotal movement of the metatarsal section, and 
the metatarsal and \phalanges sections being 
spacedto permit'rel-ative pivotal movement there 
of about their horizontal pivots. 
The joint of the ‘lower tarsus section, that is 

the pivot i9 provides ‘for a lateral motion (in 
version and eversion). The metatarsal pivot or 
joint '21 provides shockabsorbing characteristics, 
as will be hereinafter described, either when 
standing, or walking, ‘and the joint 23 between 
the metatarsal 'and ipha'langes sections provides 
for toe ?exing. These three sections provide for 
progressive dorsifiexion and progressive lateral 
motion from the heel to the toe while the leg is 
hearing the load of ‘the amputee. This action 
provides a more'equa'l distribution of load on the 
plantar surface during the walking cycle while 
the foot maintains either .a constant or varying 
outwardly rotated position. 
The lower tarsus :section Zis vprovided with for 
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wardly extending hinge leaves 24, Figure 6, 
which extend between and are paired with rear 
wardly extending hinge leaves 25 on the meta 
tarsal section 3. Hinge pins 26 extend through 
each pair of hinge leaves 25, 24. The lower 
tarsus section, or the block 20 thereof, is also pro 
vided with a forwardly extending shoulder or 
?ange 21, Figures 4 and 6, which extends be 
tween the ends of the hinge pins 26, and a cush 
ioning strip 28 is located between this ?ange and 
a rearwardly extending complemental ?ange 29 
on the metatarsal section 3, the ?ange 29 ex 
tending between the hinge leave 24. The sides 
of the sections of the foot are rounded to con 
form to the general outline of a natural foot, the 
metatarsal section being so rounded, as shown 
at 30. The metatarsal section 3 is provided with 
forwardly extending hinge leaves 3|, which ex 
tend between and are paired with rearwardly 
extending hinge leaves 32 on the phalanges sec- . 
tion 4. Hinge pins 33 extend through each pair 
of hinge leaves 32, 3!. The metatarsal section 
3 and the phalanges section 4 are also formed 
with forwardly and rearwardly extending ?anges 
34, 35, respectively, extending between the hinge 
leaves, and between the ?anges 34, 35, a cushion 
ing strip 36 is located. 
The yielding resilient means, or blocks, in ad 

dition to the block I! for resisting the swiveling 
movement of the upper leg, and in addition to 
the cushioning strips 2| and 36, includes a re 
silient member 31 interposed between the upper 
tarsus section and the metatarsal section to re 
sist the pivotal movement of the upper tarsus 
section about the spindle or shaft [9, and also 
resist the relative pivotal movement of the sec 
tions about the pivot pins 26, and also a similar 
member 38 between the metatarsal section and 
the phalanges section to resist movement about 
the pivot pins 33. 
The member II, as seen in Figures 2, 3 and 4, 

is an oblong block of rubber, or similar material, 
extending horizontally so as to be compressed 
endwise during turning of the upper leg struc 
ture about the axis of the upright pivot Ill. The 
member 3'! is a cylindrical block of rubber, or 
similar material, extending into sockets 4i] and 
4i in the opposing ends of the upper tarsus and 
the metatarsal sections, this block taking com 
pression during relative pivotal movement of the 4 
upper tarsus and metatarsal sections toward each 
other, and also a relative lateral movement due 
to relative movement of the upper and lower 
tarsus sections and the metatarsal section with 
the lower tarsus section about the spindle or 
shaft I9. 
The member 38 is an oblong block of rubber 

extending into a socket 42 in the front end of 
the metatarsal section and extending across the 
space normally between the metatarsal and the 
phalanges sections and receiving compression 
during relative movement of the metatarsal and 
phalanges sections about the pivot pins 33. 
There is also a shock absorbing cushion 43 
within the rear end of the upper tarsus section 
coasting with a rearwardly extending flange 44 
on the bearing block ‘I of the upper leg struc 
ture for the upright pivot 10. This part 43 is 
merely to cushion the shock during the walking 
operation when the heel of the foot comes down 
on the walking surface at the end of a forward 
step taken by the arti?cial leg. 

Also, there are cushioning blocks 45 and 46 
located to cushion the lateral swinging of the 
upper tarsus relatively to the lower tarsus about 
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the spindle or shaft l9, these being located be 
tween the upper and lower tarsus sections to re 
strain the tilting of the upper tarsus section rela 
tive to the lower tarsus section. There is a re 
cess 47 in the sides of the upper and lower tarsus 
sections in which recess the cushion 45 is lo 
cated, and the cushion 45 is in two sections at 
the front end and the rear end of the recess. 
The recess is for the purpose of providing a work 
ing space for the lever v48 rigid with and extend 
ing rearwardly from the metatarsal section 3. 
This lever is for operating a knee lock control 
by the ?exions of the sections of the foot, and 
forms no part of this invention. 

If, during the walking cycle and assuming the 
arti?cial foot is the right foot, the amputee 
twists the leg clockwise while the foot is on the 
walking surface and the weight of the amputee 
applied to the leg and foot, the leg swivels clock 
wise about the aXis of the upright pivot I0, thus 
causing the foot and leg to take a relative an 
gular radial position shown in position A, Figure 
2, from the normal straight position B. If the 
leg is turned counter-clockwise, the leg and foot 
take a relative radial position shown at C, Figure 
2. A turning inward to position A is called in 
ward rotation, and to position C outward rota 
tion. 
Owing to the sectional formation of the foot, 

the swiveling of the upper tarsus section, the 
hinging of the sections and the yieldingly re 
silient means, or blocks, opposing the swiveling 
and hinging movements of the leg relative to the 
foot and pivotal or hinging movement of the 
sections, progressive dorsi?exion about the ankle 
joint and progressive lateral movement is pro 
vided for from heel to toe during the walking cycle 
and while the weight or load is being applied to 
the arti?cial foot. Also the load is distributed 
substantially equally on the plantar surface while 
the foot maintains a constant or varying rotated 
position. 
What I claim is: 
1. An arti?cial leg and foot, the foot including 

upper and lower tarsus sections, the lower tarsus 
section being pivoted to the upper tarsus section 
by a forwardly and rearwardly extending pivot 
permitting relative lateral movement of the upper 
and lower tarsus sections, a metatarsal section 
hinged to the front end of the lower tarsus sec 
tion by a transverse pivot, a phalanges section 
hinged to the front end of the metatarsal section 
by a transverse pivot, a resilient member between 
the metatarsal section and the upper tarsus sec 
tion to resist relative lateral movement of the 
tarsus sections and the metatarsal section, and a 
resilient member between the metatarsal and 
phalanges sections to resist pivotal movement 
thereof. 

2. An arti?cial leg and foot, the foot including 
upper and lower tarsus sections, the lower tarsus 
section being pivoted to the upper tarsus section 
by a forwardly and rearwardly extending pivot 
permitting relative lateral movement of the upper 
and lower tarsus sections, a metatarsal section 
hinged to the front end of the lower tarsus sec 
tion by a transverse pivot, a phalanges section 
hinged to the front end of the metatarsal section 
by a transverse pivot, a resilient member between 
the metatarsal section and the upper tarsus sec 
tion to resist relative lateral movement of the 
tarsus sections and the metatarsal section, and a 
resilient member between the metatarsal and 
phalanges sections to resist pivotal movement 
thereof, the leg structure including upper and 
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lower sections and an upright swivel connection 
between the same, the lower section being pivoted, 
by a transverse ankle joint to the upper tarsus 
section, and a yielding resilient member between 
the swiveled sections to resist swiveling move 
ment thereof. 

3. An arti?cial leg and foot, the leg including 
upper and lower sections connected by an upright 
swivel joint, the foot including an upper tarsus 
section connected to the, lower section of the leg 
by a transverse horizontal ankle joint, a lower 
tarsus section hinged to the upper section by 
a forwardly and rearwardly extending horizontal 
pivotal joint permitting relative lateral swinging 
movement thereof, a metatarsal section hinged 
by a transverse pivot to the front end of the 

6 
.lower tarsus section, a phalanges section hinged 
to the front end of the metatarsal section by a 
transverse pivotal joint, and resilient compres 
sion members between the sections of the leg 
to resist relative swiveling movement between the 
metatarsal section and the upper tarsus section 
to resist relative pivotal and lateral swinging 
movement of the upper and lower tarsus sections, 
and the metatarsal section as a unit with the 
lower tarsus section, and between the metatarsal 
section and the phalanges section to resist pivotal 
movement thereof. 

JOHN G. CATRANIS. 
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