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This invention relates to improvements in the con 
struction of a shoe heel. In general, the invention is con 
cerned with providing a heel construction that conforms 
to the biomechanical principles that govern the action of 
the human foot, and that also reduces the shock of walk 
ing on hard surfaces. 

. The present invention constitutes a modification of 
construction shown in my co-pending application S.N. 
664,257 which has been abandoned in favor of this ap 
plication and Ser. No. 825,606. 

It has long been recognized that the human body suf 
fers considerable shock and fatigue from walking with 
shod feet on hard surfaces. The conventional rubber 
heel has been offered as one form of shock absorber, and 
many other forms of shoe heel construction embodying 
internal springs have been tried to improve foot comfort. 
None of these prior constructions have been entirely 
satisfactory, because they have failed to recognize and 
conform with the biomechanical actions of the human foot, 
In initiating gait, the calcaneus or great heel bone forms 
the actual point of applied force, and it rotates outwardly 
and forwardly from its rear end towards the main arch 
before the full weight of the body is transferred to the 
entire foot. Because the calcaneus is embedded in the 
fleshy part of the heel, and is therefore, spaced somewhat 
forwardly from the rearmost part of the shoe, the actual 
point of applied force in a shod foot is not at the rear 
end of the shoe, but is in advance thereof, and therefore 
tends to cause the shoe to work in opposition to the foot, 

In the present invention, I have provided a shoe heel 
that conforms to the biomechanical action of a portion 
of the foot. The heel is constructed to eliminate the 
shock of walking on hard surfaces, and thus materially 
reduce fatigue. The construction embodies a traction 
member formed with a sector on the outer rear side, 
which has a hinged relationship with the main body of 
said member. Overlying the traction member is a second 
member preferably formed of highly resilient material 
which permits the hinged movement of the sector of the 
traction member. Between the two members are some 
resilient members that further cushion the gait and which 
coact with the two members to provide for their proper 
functioning. 
An object of the invention is to provide an improved 

heel construction that produces a rocker action of the 
heel by substantially dividing the shoe heel into two por 
tions, one of which has a hinged relationship to the other. 
A further object is to provide a heel composed of a 

traction member that is substantially divided along a line 
extending diagonally beneath the calcaneus to provide 
a hinged relationship of the outer rearmost portion rela 
tive to the forward portion thereof, said member under 
lying a layer of resilient material that is affixed to the 
shoe, together with springs disposed between said mem 
bers to cushion the shock of walking, and also coacting 
with other portions of the two members to transfer the 
weight of the body to the outer lateral side of the heel. 

Other and further objects may become apparent from 
the following description and claims, and in the appended 
drawings in which: 

FIG. 1 is a partial side elevation of a shoe embodying 
the heel forming the present invention; 

FIG. 2 is a plan view of the heel construction shown. 
in FIG. 1; 
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FIG. 3 is an end view of the heel shown in FIG. 2, as 

seen from the right side thereof; 
FIG. 4 is a sectional elevation taken on the line 4-4 

of FIG. 2; and, 
FIG. 5 is a bottom plan view of the heel shown in 

FIGS. 2, 3 and 4. 
Referring now to the several views of the drawings, the 

invention will be described in detail. 
Reference character 10 indicates a shoe upper, and for 

purposes of future identification, the view is of the outer 
side of a shoe intended for the right foot. Reference 
character 12 indicates a full sole extending beneath the 
upper to the rear end thereof. 
The novel heel construction is indicated by general 

reference numeral 14. An upper member 16 underlies 
the full sole 12 on the rear end of the shoe 10, and is 
formed of resilient material. While the degree of re 
silience of member 16 is not critical, it should preferably 
be relatively soft, since its primary function is to act as 
a cushion. It may be composed of rubber or similar ma 
terials having resilient characteristics. The upper sur 
face of member 16, designated at 18, conforms to the 
lower surface of the full sole 12, or the lower surface of 
the rear end of the shoe upper 10. The under surface 
of member 16 lies on two planes extending on opposite 
sides of a diagonal ledge 20 that extends from adjacent 
the rear inner side of member 16 beneath the area nor 
mally occupied by the calcaneuS bone to the opposite 
side of member 16, thereby forming a rear sector 22 in 
one plane and a forward portion 24, which is thicker 
than portion 22. The forward portion 24 constitutes a 
base for a part of the heel and the rear of the arch and 
is of greater length on the inner side of the shoe, for 
reasons to be discussed hereinafter. Member 16 contains 
three vertical openings designated at 28, 30, and 32. 

Underlying member 16 is a traction member 34 whose 
lower surface 36 extends generally on a single plane, and 
is preferably molded with a suitable traction tread there 
on. Member 34 is formed of a less resilient material than 
member 16, but it may also be formed of rubber, syn 
thetic rubber, or other material suitable for traction 
purposes. The upper surface of member 34 lies on two 
planes extending on opposite sides of a diagonal ledge 42 
that extends substantially parallel to ledge 20. The ledge 
42 forms a rear sector 40 that coacts with the rear sector 
22 of member 16, and a forward portion 38 that under 
lies and coacts with the forward portion 24 of member 
16. Extending upwardly from the bottom surface 36 of 
member 34 and in a diagonal plane parallel with the 
ledges 20 and 42 is a partial kerf or cleavage 44 which 
acts to give a hinged relationship to the major portion of 
sector 40 with respect to the forward portion 38. Mem 
ber 34 is formed with three recesses extending inwardly 
from its upper surface that coincide with the openings 
28, 30, and 32 in member 16. Disposed within the open 
ings 30 and 32, and in contact with the coinciding re 
cesses in member 34, is a pair of similar coil springs 46. 
Disposed within the recess of member 34, coinciding with 
the opening 28 is a spherical member 48, that underlies 
a shorter coil spring 50. 
The assembly and operation of the heel will now be 

explained. Initially, the sphere 48 and the three springs 
46 and 50 are properly positioned in the respective open 
ings 28, 30 and 32, and between the members 16 and 34. 
Then a layer of suitable adhesive is placed between the 
adjacent coacting surfaces of members 16 and 34, and the 
two members are pressed together to be more or less 
permanently adhered to one another. In applying the 
assembled heel 14 to a shoe, a layer of adhesive is applied. 
between the upper surface 18 of member 16 and the lower 
surface of the full sole 12, whence the heel is pressed to 
the bottom of the shoe upper and adhered thereto. It is 
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highly desirable that the heel assembly 14 be adhesively 
joined to the shoe, rather than to be affixed thereto with 
nails or other fastening devices, since such devices tend to 
reduce the resilence of the upper member 16. 

In initiating gait, the initial contact of the shod foot 
with the ground surface is at the outer rear edge of the 
Sector 40 at about the center of said portion. As pressure 
is applied by additional weight from the foot, the sector 
40 hinges along the partial kerf 44 against the sector 22 
of member 16, which because of its resilient character will 
become compressed. This action also causes a compres 
Sion of spring 50. Then, as the gait is advanced, the 
weight of the foot is transferred from sectors 40 and 22 
to the forward portions 24 and 38. Because the broader 
portion of the forwardly extending parts underly the inner 
side of the foot arch and will give greater resistance to 
the transfer of weight thereto, they tend to transfer the 
weight of the foot to the outer or narrower portions of 
these parts. As the weight is transferred from the rear 
Sectors, the resilience of sector 22, aided by the action of 
Spring 50, returns this portion of the heel to its normal 
position, where for a momentary period the weight is dis 
tributed between the several parts of the heel, but with 
the tendency to transfer the weight to the outer lateral 
edge of the heel. The function of sphere 48 is to reduce 
the friction between member 28 and the coil spring 50, 
since the hinged action of sector 40 occurs with every 
step. 
The advantages of the invention reside in reducing the 

shock of walking on hard Surfaces, and in reducing fatigue 
to the body by conforming to the natural biomechanical 
operations of the foot. 
My invention is defined in the terms of the appended 

claims. 
I claim: 
1. A cushioning device adapted for mounting on the 

lower rear end of a shoe upper, comprising a member 
composed of resilient material formed with a flat lower 
surface, said member containing a kerf that extends up 
Wardly from the lower surface and which commences ad 
jacent the rear inner lateral limit of said member and 
extends diagonally forward beneath the area covered by 
the calcaneus to the opposite lateral limit of said member 
forming a forwardly extending portion and a sector on the 
rear outer side of said member having a hinged relation 
ship at Said kerf with respect to the forwardly extending 
portion, and a spring embedded in the sector portion and 
working between the shoe upper and the sector portion to 
resist the hinged movement of said sector portion on con 
tact of said portion with a relatively hard surface during 
initiation of gait. 

2. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a member 
composed of resilient material formed with a flat lower 
Surface, said member containing a kerf that extends up 
Wardly from the lower surface and which commences 
adjacent the rear inner lateral limit of said member and 
extends diagonally forward beneath the area covered by 
the calcaneus to the opposite lateral limit of said member 
forming a portion that extends forwardly from the cal 
caneus and a sector on the rear outer side of said member 
having a hinged relationship at said kerf with respect to 
said forwardly extending portion, a coiled spring em 
bedded in the sector portion and working between the 
shoe upper and said sector portion to resist movement of 
the Sector portion on contact of said portion with a rela 
tively hard Surface during initiation of gait, and a bearing. 
positioned between the outer end of said coil spring and . 
the Sector portion to reduce the frictional contact between 
said spring and said sector portion. 

3. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a traction 
member formed with a flat lower surface, said member 
containing a kerf that commences adjacent the rear inner 
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lateral limit of said member and extends diagonally for-75 

4. 
ward beneath the area covered by the calcaneus to the 
opposite lateral limit of said member forming a forwardly 
extending heel base and a sector portion on the rear outer 
side of said member, a layer of material having Substan 
tially greater resilience than said traction member united 
to the upper surface of both portions of said traction 
member and forming a hinge between said heel base and 
said sector-shaped portion when pressure is applied to the 
latter, and a coil spring penetrating said layer of material 
with its outer end engaging the sector portion of said 
traction member to cushion the hinged movement of said 
sector portion on initiation of gait. 

4. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a traction 
member formed with a flat lower surface, said member 
formed with an upwardly extending kerf that commences 
adjacent the rear inner lateral limit of said member and 
extends diagonally forward beneath the area covered by 
the calcaneus to the opposite lateral limit of said member 
forming a forwardly extending heel base and a sector on 
the rear outer side of said member, a layer of material 
having substantially greater resilience than said traction 
member overlying said traction member and forming a 
hinge between said heel base and the sector when pressure 
is applied to said sector, a pair of laterally spaced coil 
springs projecting through said second member and engag 
ing the heel base of said traction member, another coil 
spring penetrating said second member and extending into 
the sector portion of said traction member for resisting 
relative movement of said sector portion with respect to 
said heel base, and a sphere disposed in said sector-shaped 
portion and engaging the lower end of said last named 
coil spring and forming a rotatable bearing between said 
sector portion and said spring. 

5. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a traction 
member formed with a flat lower surface, said member 
on its lower surface formed with an upwardly extending 
partial kerf that commences adjacent the rear inner latter 
limit of said member and extends diagonally forward 
beneath the area normally covered by the calcaneus to 
the opposite latter limit of said member forming a for 
Wardly extending heel base and a sector on the rear 
outer side of said member having a hinged relationship 
at said kerf with respect to the heel base, a second 
member formed of resilient material overlying said trac 
tion member and conforming to all of the lateral limits of 
said traction member, the adjacent faces of said traction 
member and said second member formed on different 
planes along a line substantially parallel with said kerf, 
a coil spring having one end embedded in the sector 
portion of said traction member and projecting upwardly 
through the second member to coact with the shoe upper 
and resist hinged movement of said sector portion. 

6. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a traction 
member formed with a flat lower surface, said member 
containing a kerf that extends upwardly from the lower 
Surface and which commences adjacent the rear inner 
lateral limit of said member and extends diagonally for 
ward beneath the area covered by the calcaneous to the 
opposite lateral limit of said member, forming a for 
Wardly extending portion and a sector on the rear outer 
side of said member having a hinged relationship at said 
kerf with respect to the forwardly extending portion, a 
layer of material having substantially greater resilience 
than said traction member, positioned between said trac 
tion member and the shoe upper, a coil spring having one 
end embedded in the sector portion and the other end 
projecting upwardly through the second member in the 
direction of the rear end of the shoe upper to resist 
the hinged movement of said sector portion on contact 
of said portion with a relatively hard Surface, and other 
coiled. Springs each having one end embedded in the 
forwardly projecting portion and extending upwardly 
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through said second member in the direction of the shoe 
upper. 

7. A cushioning device adapted for mounting on the 
lower rear end of a shoe upper, comprising a traction 
member formed with a relatively flat lower surface, said 
member containing a kerf that projects upwardly from 
the lower surface and extends laterally to the opposite 
sides of said member beneath the calcaneus forming 
a base that projects forwardly from the calcaneus and 
a sector on the rear end of said base, a second member 
composed of material having substantially greater re 
silience than said traction member, positioned between 
said traction member and the shoe upper forming a 
cushion and a hinge at the kerf between the portions of 

O 

6 
said traction member, and a spring embedded in said 
second member and extending in a vertical direction be 
tween the sector portion of the traction member and the 
shoe upper to cushion initial contact of said sector por 
tion with a relatively hard surface during initiation of 
gait. 
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