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Abstract Title: Footwear

Footwear such as a running shoe that has a forward sloping sole made of resilient material where the
heel of the wearer is positioned further away from the ground than the ball of the foot when the wearer is
stationary but is compressed to an approximately flat sole during vigorous activities such as running and
jumping. The impact of the heel of the wearer is absorbed before the heel comes to a standstill since the
deceleration of the heel takes place over a greater distance the chances of injury are reduced. The sole is
preferably made from a material that is resilient such as viscoelastic or elastic material that can be
compressed to 1% - 50% of its original height when a downward force is applied. The gradient of the sole

before it is compressed may be between 1:8 - 1:2.
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Shoe with slanted sole

This invention relates to a shoe for running and jumping

High impact forces during running and jumping are a major contributor to
musculoskeletal injuries The sudden increasc m vertical ground reaction force
(shock), repeatedly applied to the body can cause the breakdown of components
of the musculoskeletal system

Impact forces are reduced when the deceleration of the body mass is more
gradual, i e over a greater distance prior to hitting the ground fully During
running and jumping the shock is therefore reduced when the time between the
shoe hitting the ground and the calcaneus (heel bone) coming to a standstill is
greater In conventional runming shoes this time is very brief because they
encourage the runner to land on their heels and the heel component of the shoes is
of limited thickness

With this invention the calcaneus is further away from the ground at the very start
of the foot strike The composite materials of the sole decelerate the calcaneus
over a longer period of time with a less rapid increase of vertical ground reaction
force as a result Lower impact forces reduce the chance of injury and increase the
enjoyment of running and jumping

As in a conventional running shoe the heads of the metatarsal bones (ball of the
foot) are close to the ground during the stance phase of a step and therefore the
thicker sole does not reduce the effectiveness of pushing off from the floor and
therefore does not inhibit performance

The sole of the shoe can be of various shapes, provided that the area for the heel
bone is considerably further away from the ground than the area for the ball of the
foot, when no downwards pressure is applied to the shoe The sole of the shoe can
be attached to the upper of the shoe in various ways The nature of the sole
materials can also be varied, provided that the material is resilient and compresses
to 1%-50% of its original height when a downwards force of 600 Newton -6000
Newton is applied Such viscoelastic or elastic material could be made from a
range of composites in a range of combinations

An example of the invention and its mechanics will now be described by referring
to the accompanied drawings

-figure | shows a lateral view of the shoe resting on a surface

-figure 2 shows a lateral view of the shoe and the foot with the calcaneus, fifth
metatarsal. fibula and tibia bones during the first five milliseconds of foot strike
whilst running, and

-figure 3 shows a lateral view of the shoe, and the foot with the calcaneus, fifth
metatarsal, fibula and tibia bones during the middle of the stance phase of a step
whilst running
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In figure 1, 2 and 3, an upper unit 1 1s attached to a slanted sole 2 In figure 1 and
2 the top of the sole 2 is at a slant represented by line 3, which is at a spectfic
angle o with line 4, which is greater than with a conventional running shoe In
figure 3 the top of the sole 2 is at a slant represented by line 5, which is at a
specific angle o with line 4, which is small as in a conventional running shoe

During vigorous activities such as running and jumping foot 6, especially
calcaneus (heel bone) 7 moves downwards The ankle joint 8 is plantar (lexed on
foot strike as shown in figure 2 and dorsal flexes durmg the first part of the stance
phase, which prevents high impact forces on the body Figure 2 shows a rate of
plantar flexion which is higher than with conventional running shoes at foot
strike Figure 3 shows a rate of dorsal flexion in the middle of the stance phase of
a running step which is similar to the rate of dorsal flexion with conventional
running shoes Figure 2 and 3 show the head of the fifth metatarsal bone 8 not
moving downwards much as in conventional running shoes
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A shoe which, when on a flat surface and no pressure 1s applied, has a
forward slant between the area of the heel bone and the area of the ball of
the foot, which is at a considerable gradient, but which decreases to a
gradient of 1 8 or less steep, when a person wearing the shoe applies
downwards forces whilst running and jumping

A shoe as claimed m claim 1 which, when on a flat surface and no
pressure is applied, has a forward slant between the area of the heel bone
and the area of the ball of the foot which is at a gradient of 1 7 -1 6

A shoe as claimed in claim | which, when on a flat surface and no
pressure is applied, has a forward slant between the area of the heel bone
and the area of the ball of the foot which 1s at a gradient of 1 6 —1 5

A shoe as claimed in claim | which, whenona flat surface and no
pressure is applied, has a forward slant between the area of the heel bone
and the area of the ball of the foot which is at a gradient of 1 5~ 4

A shoe as claimed in claim | which, when on a flat surface and no
pressure is applied, has a forward slant between the area of the heel bone
and the area of the ball of the foot which is at a gradient of 1 4 -1 3

A shoe as claimed in claim 1 which, when on a flat surface and no
pressure is applied, has a forward slant between the area of the heel bone
and the area of the ball of the foot which is at a gradient of 1 3 ~12
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