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(54) Damping system for shoe soles

(57) Specifically intended for the area of the sole (2)
corresponding to the heel (3) of the shoe, it is material-
ized in an ample chamber (4) for the most part affecting
said heel (3) and which is preferably open towards the
sides of the sole (2), a chamber wherein a pair of per-
manent magnets (5-5') is arranged, coaxial, facing one
another through sides of the same polarity, such that
they tend to be repelled from one another, these mag-

nets constituting the fundamental damping element of
the system, which is completed with a leaf spring (6),
the side branches of which are respectively adapted to
the upper and lower sides of the chamber (4), further-
more constituting the physical support for the magnets
(5-5') and the tension of said leaf spring (6) being ad-
justable by means of the screw and nut (7) and (8) as-
sembly, which is accessible through an opening (9) of
the lower side of the heel.
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Description

OBJECT OF THE INVENTION

[0001] The present invention refers to a new damping
system for shoe soles, especially for the rear area there-
of, corresponding to the heel, in order to reduce or ab-
sorb the force of impact generated on the heel when
walking or running, with the subsequent improvement
of the biomechanical and ergonomic performance of the
shoe as a whole for the user thereof.
[0002] The object of the invention is to achieve, par-
allelly to said damping effect, a rebound effect which fa-
cilitates walking. Achieving that the damping effect is ad-
justable for the purpose of being adjusted to the tastes
and preferences of each user is also object of the inven-
tion.

BACKGROUND OF THE INVENTION

[0003] Evidently, providing a shoe sole with elastic
features, especially at the heel level, implies an im-
provement in the comfort of the shoe as it dampens the
impacts occurring when supporting the foot on the
ground.
[0004] In this sense there are different solutions, rang-
ing from the use of elastically compressible materials to
the use of air chambers, springs of different types, etc.
[0005] Independently of their greater or lesser effec-
tiveness, since in many cases the functional results are
questionable, and even occasionally are mere appear-
ances to catch the attention of the users, all known
damping systems have as a common denominator the
fact that the elastic means granting them their damping
character are pre-established beforehand, i.e. if springs
are used, for example, they are previously scaled at a
determined working tension, which does not allow any
possibility of variation according to the features of the
user, such as his body weight for example, his manner
of walking, etc.
[0006] Furthermore, said damping means definitively
condition the aesthetics of the shoe.

DESCRIPTION OF THE INVENTION

[0007] The system proposed by the invention bases
its functional philosophy on the effect and force of the
interaction of the magnetic fields of permanent magnets,
such that by separating the heel of the sole into two su-
perimposed and suitably spaced areas and suitably ar-
ranging and fixing thereto respective permanent mag-
nets, with their polarities of the same sign facing, a re-
pulsion force is achieved which, as is known, is inversely
proportional to the square of the distance separating
them, in turn achieving a levitation effect, from which op-
timal damping conditions are in turn derived.
[0008] According to another feature of the invention,
it has been provided that said permanent magnets, with

a suitable magnetic power, are assembled on leaf
springs which are suitably fitted and fixed in the hollow
interior of the heel, with the special particularity that
such leaf springs are aided by a screw and nut assem-
bly, which allows for regulating, at the discretion of the
user, the degree of tension to be supplied by the springs,
in this case with a linear deformability, such that the
damping effect of the system, as well as the rebound
effect when carrying out an activity, can be adjusted ac-
cording to the criterion of the user, according to his pref-
erences or the activity to be carried out, in any case
achieving optimal results from the biomechanical and
ergonomic point of view.
[0009] The system allows for the damping mecha-
nisms to be hidden for the most part, such that their in-
visibility allows improving and changing the aesthetics
of the shoe, adapting it to any design line.

DESCRIPTION OF THE DRAWINGS

[0010] To complement the description being made
and for the purpose of aiding in better understanding the
features of the invention, according to a preferred prac-
tical embodiment example thereof, a set of drawings is
attached as an integral part of said description in which
the following has been shown with an illustrative and
non-limiting character:

Figure 1 shows an exploded perspective view of a
shoe sole provided with the damping system con-
stituting the object of the present invention.
Figure 2 shows a profile view of the assembly of
parts from the previous figure, duly assembled,
making up the sole, which in turn is attached to the
upper complementing the shoe.

PREFERRED EMBODIMENT OF THE INVENTION

[0011] In the figures mentioned, especially in Figure
2, a certain practical embodiment example for a shoe to
which the invention has been applied is shown, it being
worth indicating that the configuration of said shoe fol-
lows a mere practical embodiment example which can
vary with virtually no limitation to that respect whatso-
ever, and this not affecting the essence of the invention.
[0012] Whatever the configuration of the upper (1) of
the shoe may be, as well as the configuration of its sole
(2), the design of the lower side of the latter, etc., the
system of the invention is centered on the fact that at
the level of the heel (3), said sole (2) generates an ample
chamber (4), preferably open towards the side areas of
the sole, as shown in Figure 1, although it could also be
closed, a chamber (4) in which, according to the essen-
tial character of the invention, a pair of permanent mag-
nets (5-5') is arranged, coaxial, facing through coincid-
ing poles, such that a considerable repulsive force is
generated between them, one of said magnets (5) ob-
viously being situated on the upper base of the chamber
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(4) and the other one (5') on the lower base, and at all
times tending to keep the heel (3) as a whole in maxi-
mum height conditions for the chamber (4).
[0013] A leaf spring (6) is also included in the system,
intended for being tightly fitted in the chamber (4) and
with three purposes, on one hand to suitably fix and po-
sition the permanent magnets (5-5') at all times, on the
other hand to complement the effect of said magnets
due to its own elastic nature and as a damping comple-
ment, and finally to allow an adjustment in the damping
of the system in order to adapt it to the preference needs
of the user, as a result of the fact that the two arms of
the leaf spring (6) are linked by means of a screw (7)
and its complementary nut (8), which can be accessed
through a small opening (9) of the base of the heel (3).
[0014] In practice and according to the example
shown in Figure 1, two spring strips (6-6') can be includ-
ed in the system, intended for being adapted to one an-
other with the interposition of the permanent magnets
(5-5'), doubling the leaf spring effect and facilitating the
fixing of said permanent magnets, one of these leaf
springs (6') having interior choked-throat collars (10) for
the passage of the screw (7) and a seating for the nut
(8) and the head (11) of said screw (7), while at the same
time also incorporating in the end area of its side branch-
es die-cut pins (12) for coupling the permanent magnets
(5-5') under pressure.
[0015] This structuring implies that the shoe, in the
forefoot area, must be of a material of high elasticity and
high recovery force, furthermore being resistant to wear,
in order to collect the rebound of the heel and easily and
comfortably transmit a large impulse to the forefoot.
[0016] According to this structuring, when the user
carries out the operations of walking or running, the fol-
lowing effects occur:
[0017] First, the impact of the heel with the ground is
dampened, absorbing the majority of the energy due to
the effect of the approximation of the magnets and the
bending of the leaf spring, a smooth deformation occur-
ring and the system accumulating energy.
[0018] In passing from the heel to the mid-foot and
forefoot, continuing with the movement, the time is no-
tably reduced given that while the damping (prolonged)
is occurring, the foot moves ahead, whereby reducing
the impasse time between the heel and forefoot.
[0019] Finally, when the system tends to return to its
original position, it returns the accumulated energy, the
forefoot is arranged to be boosted from the ground,
whereby it is catapulted with this accumulated comple-
mentary energy which is applied to the foot in the heel
area, as if it were a rebound.
[0020] The action of walking is thus very considerably
facilitated, obtaining as a result not only an aesthetically
attractive and novel shoe, but also a comfortable one,
without the least risk of injuries for the feet of the user
and with a notable performance increase.

Claims

1. A damping system for shoe soles, being specially
designed to be implemented in the area of said sole
corresponding to the heel, and being of those incor-
porating elastic means absorbing the impact of the
foot when walking and running, characterized in
that the area of the sole corresponding to the heel
(3) defines an ample chamber (4), preferably open
sideways, wherein two permanent magnets (5-5')
are arranged, coaxial and facing one another
through coinciding polarities in order to generate in
them a repulsion effect which enables maintaining
the height level of the chamber (4) at a maximum
level.

2. A damping system for shoe soles according to claim
1, characterized in that at least one U-shaped leaf
spring (6) collaborates with said permanent mag-
nets (5-5'), which in a laid position, adapts its side
branches to the upper and lower walls of the cham-
ber (4), said leaf spring (6) collaborating with the
permanent magnets (5-5') in the damping effect,
and also constituting the physical support for said
magnets (5-5').

3. A damping system for shoe soles according to pre-
vious claims, characterized in that between the
two branches of the leaf spring (6), a screw and nut
(7-8) assembly is arranged which allows for adjust-
ing at will the working position of the leaf spring (6)
according to the needs or preferences of each user,
said screw and nut (7-8) assembly being accessible
from the outside through an opening (9) of the sup-
port base of the heel (3).
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