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(54) Footwear articles with a shock-prevention system for the footheel

(57) The closed heel footwear article (10) comprises:
- a sole structure (20) comprising superposed layers with
the top layer formed by an insole or a sock liner;
- an upper member comprising a rigid element, at the
rear of the footwear article, the top layer and the upper
member forming an assembly, which wraps around the
foot insertion region;
- a suspension sheet (32) above said top layer in the heel
region, the sheet comprising:

- a first end portion (32a) attached to the sole structure;
- a second end portion (32b) connected to the sole struc-
ture through said rigid element, at a determined level
upper than the first end portion;
- a main portion (32c), suspended between the end por-
tions, spaced above said top layer through attachment
of the second end portion at said determined level, and
spaced from said rigid element through attachment of
the first end portion.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to
closed heel footwear items and to foot-receiving devices
which reduce, absorb, or prevent shock transmission to
the foot heel at heel strike and relieve pressure at foot
heel upload.

BACKGROUND OF THE INVENTION

[0002] Conventional closed heel footwear items com-
prise three primary elements: a flexible and breathable
upper member covering the back and sides of the foot
heel, a stable insole disposed beneath and all along the
foot’s plantar surface and a replaceable abrasion-resist-
ant outsole in contact with the ground.
[0003] The lower portion of the upper member is gen-
erally assembled to the edge of the insole around a solid
form, called a last, shaped to the volume of a foot with
each footwear size requiring a particular last size. The
outsole is fixed to the upper-insole assembly to protect
such assembly and the foot from outside elements and
to enable traction.
[0004] Known pathological dysfunctions resulting from
the foot heel’s repetitive interaction with the rear of closed
heel footwear are: nerve entrapment, generally called
heel pain (heel neuroma); inflammation of the Achilles
tendon and of the rear plantar surface below the foot
(bursitis and plantar fasciitis); heel bone fracture (calca-
neal stress fracture); soreness located under the foot
heel in its center and at the front (fat pad syndrome and
heel spurs); low back pain; cracked heel or heel skin fis-
sures and blisters. Shock, pressure and friction between
the foot heel and the back of current closed heel footwear
are at the source of said dysfunctions.
[0005] In an attempt to prevent the development of said
known pathologies, footwear manufacturers have includ-
ed intermediary members in the footwear assembly
placed either directly beneath the foot’s plantar surface
within the sole structure, or around the foot heel in the
upper member structure.
[0006] A number of solutions have been developed to
inhibit sideward foot rolling. For example, European Pat-
ent n°0096542 discloses an athletic shoe with a heel
counter reinforcement comprising a sock liner which in-
hibits sideward rolling during heel strike. Similarly, Euro-
pean Patent n°0664970 discloses a cup-like insole for
improved heel stability. However, such solutions prove
insufficient to dampen the downward force exerted at
heel strike on the foot heel against the rear footwear (see
FIG. 1A, FIG. 1B and FIG. 5). Therefore, neither shock
transmission nor damage to the foot heel is prevented.
[0007] Several footwear suspension systems have
been disclosed, such as World patents n°2009062030
and n°02100205, with a footwear assembly in which the
foot is suspended via a sock liner attached solely to the

upper member of the footwear to eliminate downward
force during heel strike. However, the absence of a stable
insole or midsole for the foot’s plantar surface coupled
with a lack of rear and lateral foot heel support deprives
the foot from necessary sensory information for appro-
priate balance. The stability of the foot’s support triangle
is also severely compromised (see FIG. 2) to ensure nor-
mal gait. Backward and sideward forces during phases
of heel strike and foot heel upload (see FIG. 1A and FIG.
1B) are overtly emphasized lacking an appropriate re-
taining structure and cushioning for the foot heel. As an
adverse consequence, interaction between the foot heel
and the rear footwear structure increases, particularly at
the level of the foot’s Achilles tendon, which can result
in the development of said known pathologies described
above.
[0008] Various suspension and shock-attenuation de-
vices have also been placed in the midsole like, for ex-
ample, World patent n°0028849 which discloses a skel-
etal suspension device located in the midsole, under-
neath the foot heel, which stores and returns energy to
the wearer. Such foot-receiving devices comprised in the
midsole cannot prevent foot heel interaction with the back
of a footwear structure and do not prevent foot heel dam-
age created by backward and sideward forces at heel
strike and foot heel upload.
[0009] Said known intermediary members contribute
to attenuate forces during the midstance (FIG. 1C) and
propulsion (FIG. 1D) phases of gait but prove either in-
sufficient or ineffective at the phases of heel strike (FIG.
1A) and foot heel upload (FIG. 1B) when forces peak and
are concentrated around one main pressure point at the
rear of the foot (FIG. 1A, 1B and 2). By contrast, forces
are divided between all three pressure points of the foot’s
support triangle at midstance (see FIG. 1C and FIG. 2)
and by the forefoot’s two main pressure points at propul-
sion (see FIG. 1D and FIG. 2).
[0010] At heel strike, the foot generally forms a 30-
degree angle to the ground (angle α, FIG. 1A) and a 10
to 14-degree angle from the walk line (not shown). Bare
foot, the shock is concentrated around one pressure point
below the support triangle at the very rear of the foot
where, at said angles, the protective adipose tissue (fat
pad) of the foot’s heel bone C is naturally thicker (see
FIG. 1A, compare to FIG. 1D and see FIG. 2). With foot-
wear, the foot heel also experiences significant shock
with a downward force abruptly rising to almost 400 New-
tons at gait (see FIG. 4) of which only a small portion may
be attenuated by the sole structure. The remnant shock
and the resultant friction generally affect the rear, side
and underneath of the foot heel as it is forced into the
recipient structure at the back of the closed heel footwear
(see FIG. 5). Shock is transmitted to the heel bone onto
the wearer’s back, the foot heel’s 16-18 mm thick adipose
tissue (fat pad) is crushed by the heel bone diminishing
in thickness by 45%-55% (compare figures 1A and 1D)
and severe friction between the foot heel and the back
of the footwear damages the skin (see FIG. 5).
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[0011] Following heel strike, the angle of the foot to
the ground closes, full foot heel upload ensues with forces
concentrated at the back pressure point of the foot’s sup-
port triangle (see FIG. 1b and FIG. 2). Forces outreach
900 Newtons downward, approximate 75 Newtons side-
ward and can surpass 100 Newtons backward at normal
gait (FIG. 4) whilst, with running, these forces can multiply
two to three-fold. Internal rotation of the lower limb under
said forces causes the foot heel to roll outwards (see
FIG. 3). With footwear, the foot heel is further pressured
into the rear footwear structure because of the coupling
of a rising downward force and significant backward and
sideward forces (see FIG. 4 and FIG. 8).
[0012] Known footwear structures either provide insuf-
ficient cushioning in the areas of interaction between the
foot heel and the back of the footwear, none at all, or fail
to provide a stable surface for the foot’s support triangle
to enable normal gait with appropriate foot equilibrium,
body balance and traction. Therefore there is a need to
improve the attenuation of backward, sideward and ver-
tical forces in the area of interaction between the foot
heel and the rear structure of closed heeled footwear, to
preserve the rear foot’s natural skin cushion from impact
and pressure leading to its erosion, to minimize foot heel
friction with the back of the footwear and to facilitate the
foot’s transition from phases of heel strike to foot heel
upload and from foot heel upload to midstance.

SUMMARY OF THE PRESENT INVENTION

[0013] Embodiments of the present invention provide
a footwear article according to claim 1.
[0014] By virtue of this arrangement, the downward,
backward and sideward forces of the bodyweight acting
upon the foot heel pictured in FIG. 4 are advantageously
attenuated, particularly during phases of heel strike and
foot heel upload. Generally the foot heel is prevented
from impacting the rear part of the footwear structure and
transmitting resulting ground reaction forces.
[0015] Most importantly, said arrangement prevents
shock transmission to the heel bone, lessening signifi-
cantly the strain on the ligaments of the body’s lower
extremities and incidentally alleviating shocks on the low-
er back of the wearer. Consequently, the risks of devel-
opment of know related pathologies from the interaction
of the foot heel and the footwear are minimized. In par-
ticular, this arrangement avoids an irreversible degrada-
tion of the adipose tissue (fat pad) that covers the cal-
caneus bone (heel bone), which acts as a natural cushion
to the foot (see FIG. 1A, FIG. 1C and FIG. 6) because
its natural shape is maintained by the suspension sheet
in spite of the forces acting upon the foot heel area. The
forces are dissipated along the whole surface of the sus-
pension sheet in contact with the foot heel surface (see
FIG. 7).
[0016] Indeed, the rear wall of the footwear article is
not contacting the suspended main portion where the
foot heel is received. Accordingly, the stresses induced

by the initial shock are not orientated to the foot. Actually,
the corresponding forces are retained longitudinally via
attachment of the suspension sheet to the sole structure
and vertically by attachment of said suspension sheet at
an upper level of the rear part of the footwear’s upper
member, preferably through the counter, located behind
the foot. As the main portion of the suspension sheet is
suspended above the sole structure, efficient shock pre-
vention is obtained resulting in an absence of shock
transmission to the calcaneus bone (heel bone). Advan-
tageously, the suspension sheet is localized in the heel
region only and thus does not impact the global position-
ing of the foot with respect to the footwear. In fact, by
virtue of this arrangement friction between the foot heel
and the rear footwear is minimized and the transition from
heel strike to foot heel upload and from foot heel upload
to midstance is facilitated.
[0017] According to another feature, the suspension
sheet being curved, the ratio between length of the
curved suspension sheet and length of the footwear ar-
ticle is not superior to 1:3 and not inferior to 1:8. With
such an arrangement, the shock prevention system does
not deprive the footwear article of important sensory in-
formation for foot stability and overall body balance dur-
ing gait.
[0018] According to one particularity, the main portion
of the suspension sheet is cup-shaped and corresponds
to a heel insertion region, a cavity being defined between
the top layer, the suspension sheet and the rigid element
also called rear upper member of the footwear, said cavity
essentially extending above the uppermost level of the
insole. Such a cavity defines spacing between solicited
layers, thus preventing crushing between the suspension
sheet and the rear upper member of the footwear usually
caused by the downward, backward and sideward forces
at heel strike and foot heel upload.
[0019] According to one particularity, the ratio between
height of the cavity and height of the upper member is
superior to 1:4, preferably superior to 1:2. Accordingly,
the cavity is sufficiently high to avoid shock propagation
toward the calcaneus bone (heel bone) when the foot-
wear is inclined by approximately 30°.
[0020] According to one particularity, the cavity is filled
with air and an elastically compressible material, the vol-
ume of said material at a non compressed state being
preferably slightly inferior to the volume of the cavity. Ac-
cordingly, the suspension sheet may be compressed with
a low deformation to enhance comfort. Of course, fixing
of the suspension sheet through the first and second end
portions prevents the collapse of the suspension sheet.
The compressible material may be chosen to prevent
creep of the material forming the suspension sheet. This
material may be adapted to be in contact with the whole
external surface of the suspension sheet, except the first
end portion and the second end portion, when a force of
1000 N (vertical plus backward force) is applied to the
suspension sheet.
[0021] According to another feature, the cavity is de-
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fined between a convex surface of the cup-shaped sus-
pension sheet and a concave surface defined by the junc-
tion of the sole structure and the rigid member also called
rear upper member. The radius of curvature of the cup-
shaped suspension sheet is preferably much longer than
the radius of curvature of said junction, so that distance
between the suspension sheet and the rear end of said
top layer is increased.
[0022] According to another feature, the suspension
sheet is a single piece and comprises an upper extension
having a length of at least 2 cm and being almost parallel
to the rigid member. With such an arrangement, the sus-
pension sheet may be relatively thin and adapted to re-
ceive the foot heel.
[0023] According to a particularity, the suspension
sheet provided with said upper extension forms a recip-
ient surface (upper heel) for the foot heel, air and/or a
material stored in the cavity defined under the suspen-
sion sheet preventing transmission to the foot heel of
shocks received by the heel of the footwear. Such a con-
figuration advantageously maintains the foot heel remote
from the contact areas where the shocks are transmitted.
[0024] In various embodiments of the closed heel foot-
wear article according to the present invention, the fol-
lowing arrangements may also be envisaged:

- the sole structure comprises a midsole in-between
the insole and the outsole;

- the suspension sheet comprises a wall permeable
to air;

- the suspension sheet is integral with the counter and
the sole structure in a non removable manner;

- the respective first end portion and second end por-
tion of the suspension sheet are respectively provid-
ed with anchoring means for removable attachment;
optionally, a sock liner adapted to cover the insole,
whereby the suspension sheet can also either be
removably positioned or solidly fixed to the insole
and an integral part of sole structure;

- the cavity is closed and is crescent-shaped in cross-
section, the footwear thus being a closed-back foot-
wear;

- a sock liner is provided for covering the insole, the
thickness of the suspension sheet being inferior to
the thickness of the sock liner;

- the footwear article comprises one amongst a high
heel and a flat wide heel, fixed under the sole struc-
ture, and further comprising a shank under the in-
sole.

[0025] Other features and advantages of the invention
will become apparent to those skilled in the art during the
description which will follow, given by way of a nonlimiting
example, with reference to the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1A, 1B, 1C and 1D show respective cutaway
side and back views of a bare human foot in ground
contact at respective phases of heel strike, foot heel
upload, midstance and propulsion in a gait cycle;
FIG. 2 shows a cutaway top view of a right foot with
its outline, bone and ligament structure and the foot
support triangle drawing out the three main pressure
points exerted on the foot during gait, barefoot and
with footwear. The point drawn below the support
triangle shows the impact point on the foot at heel
strike.
FIG. 3 shows a front view of a bare right foot with
force directions under body weight load at the tran-
sition of foot heel upload to midstance.
FIG. 4 is a diagram showing the forces under body-
weight load exerted on the on-ground foot during ac-
tivity from heel strike phase to propulsion phase; the
hatched areas show anterior and posterior forces
during heel strike and during and up to full foot heel
upload.
FIG. 5 shows respective cutaway side and back
views of a footwear article according to prior art at
heel strike, with force directions and main interaction
points of the foot heel with the footwear;
FIG. 6 and 7 are respective cutaway side and back
views of a footwear article according to a first em-
bodiment of the present invention, FIG. 7 showing
the dissipation of the downward force at heel strike;
FIG. 8 shows respective cutaway side and back
views of a footwear article according to prior art at
foot heel upload, with force directions and main in-
teraction points of the foot heel with the footwear;
FIG. 9 and 10 show respective cutaway side and
back views of a footwear article in accordance with
a first embodiment of the present invention, FIG. 9
showing force directions and their dissipation at foot
heel upload;
FIG. 11 is an exploded view of a footwear article
according to a second embodiment of the present
invention;
FIG. 12A and 12B are respective cutaway side and
rear views of a footwear article according to a third
embodiment of the invention;
FIG. 13 is a side cut view of a footwear article ac-
cording to a fourth embodiment of the present inven-
tion;
FIG. 14 is an exploded view of the footwear article
in accordance with the third embodiment of the
present invention;
FIG. 15 is an exploded view of the footwear article
in accordance with the fourth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] In the various figures, the same references are
used to designate identical or similar elements.
[0028] As shown in FIG. 6 and 7, the footwear 10 es-
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sentially comprises an upper member 12, and a sole
structure 20. The sole structure 20 comprises an outsole
22, a midsole 23, and an insole 24a. The upper member
12 comprises a rigid element in a heel region, at the rear
of the footwear 10. The rigid element is here a counter
13 that may be associated with a back reinforcement 13a
also called quarter. This counter 13 may be U-shaped
and is provided to appropriately position the foot heel
with respect to the rear footwear structure and to prevent
the foot heel from moving. The rigid element may also
have a different shape, preferably extending vertically
from the sole structure.
[0029] In a preferred embodiment of the invention and
in accordance with a most common and generally ac-
cepted footwear manufacturing technique, the insole 24a
is an integral part of the sole structure 20 and is thus not
adapted to be removably positioned. The insole 24a may
be located under a sock liner 24b directly in contact with
the foot. The insole 24a can be made of cellulose or non-
woven material and is more rigid than the sock liner 24b.
For instance, this sock liner 24b comprises a flexible re-
silient base material, preferably a moldable polymeric
material. The insole 24a is directly fixed to the midsole
23. In a less preferred embodiment, the sock liner 24b is
adapted to be removably positioned. In this case, the
respective first end portion 32a and second end portion
32b of the suspension sheet 32 may be respectively pro-
vided with anchoring means for removable attachment.
Recesses and/or protrusions for example are provided
in the counter 13 and in the sole structure 20 for allowing
said removable attachment.
[0030] While the outsole 22 is composed of a relatively
hard resilient material so that it will wear through repeated
ground contact, the midsole 23 should be made of a re-
silient and preferably cushioning material to absorb the
shocks of walking or running. The midsole 23 may be
formed of EVA, foamed polyurethane or any other suit-
able material. In a known manner, hardness of the mid-
sole 23 may be in the range of 20 to 55 durometer on the
Shore A scale.
[0031] Referring now to FIG. 7, the upper member 12
is provided with generally conventional or convenient
construction for the type of shoe desired, and is prefer-
ably a closed toe and closed heel upper member. In a
less preferred embodiment, an open toe upper member
for the sandal-type shoe (not shown) may be used, pro-
vided that such an upper member 12 comprises a closed
heel rear member, preferably comprising the rigid coun-
ter 13. The upper member 12 can thus be provided in
various styles and is coupled with the insole 24a to define
an assembly 30 adapted to wrap around the foot insertion
region as illustrated in FIG. 11, 14 and 15. The assembly
30 is thus adapted to prevent foot movement with respect
to the sole structure when the foot is inserted inside the
assembly 30, as illustrated in particular in FIG. 7, 9, 12A-
12B and 13. Fixing of the upper member 12 to the sole
structure 20 will not be described as the way of fixing
such an upper member 12 is well-known in the art.

[0032] In the embodiments of the invention, the sole
structure 20 and the counter 13 define a rigid reference
structure that will be exposed to the external shocks, in
particular at heel strike. In order to prevent the downward,
sideward and backward forces of the bodyweight load
shown in FIG. 4 from impacting the footwear and trans-
mitting the upward ground reaction forces, the foot heel
is maintained at a distance of this rigid reference structure
through a suspension sheet 32.
[0033] As shown in FIG. 6, 7 and 11, the suspension
sheet 32 is arranged above the insole 24a in the heel
region and is curved to the natural shape of the foot heel.
Referring to FIG. 6, the suspension sheet 32 is fixed in
a manner to maintain the foot heel at a sufficient distance
from the rigid reference structure that is exposed to the
external shocks. The ratio between length L1 of the
curved suspension sheet 32 and length of the footwear
10 is preferably not superior to 1:3 and not inferior to 1:
10 (and preferably not inferior to 1:8). The suspension
sheet 32 may be moulded or shaped with a container-
shape, the suspension sheet 32 extending around a cen-
tral axis or an axis of symmetry, which is orientated at
about 45° relative to the sole structure 20.
[0034] In the shown embodiments, the suspension
sheet 32 is a single piece. This suspension sheet 32 de-
fines a foot heel receiving surface and retaining member
spaced from the rigid heel of the footwear that belongs
to said rigid reference structure in contact with the
ground. The suspension sheet 32 may comprise a wall
permeable to air. In this case, a circulation of air can
optionally be used in the footwear 10.
[0035] The suspension sheet 32 comprises a first end
portion 32a attached to the sole structure 20 and a sec-
ond end portion 32b connected to the sole structure 20
through the rigid counter 13 (or optionally through the
quarter 13a). The second end portion 32b is physically
secured to the rigid counter 13 directly (or optionally
through the quarter 13a directly) and may be U-shaped.
In the non limitative embodiment shown in Fig. 6, the rigid
counter 13 and the back reinforcement 13a are two layers
rigidly fixed to the insole 24a creating an upper-insole
assembly which is fixed to the midsole 23 and outsole
22 by injection moulding and the sock liner 24b is at-
tached inside said upper-insole assembly in a non-re-
movable manner to the sole structure 20 by means of
gluing.
[0036] The second end portion 32b is upper than the
first end portion 32a, the suspension sheet 32 being pro-
vided with an upper extension that is almost parallel to
the rigid counter 13. For example, the angle between the
upper extension and the counter 13 is less than 15°, pref-
erably less than 10°. Such an upper extension may have
a length of at least 2 cm, for example about 3-4 cm. The
global curving of the suspension sheet 32 corresponds
to a bending angle that is equal or slightly superior to 90°.
The suspension sheet 32 comprises a main portion 32c
suspended between the first end portion and the second
end portion. This main portion 32c is spaced above the
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insole 24a through attachment of the second end portion
32b to the rear wall structure of the upper member 12,
preferably through the rigid counter 13 at a determined
upper level, and spaced from said rigid counter 13
through attachment of the first end portion 32a. This sus-
pension design provides shock absorption for upward,
downward and side-to-side forces. When the footwear
10 is in use and hits the ground at full force on a very
small surface area (at the rear of the outsole or heel lift,
the foot forming a 30-degree angle to the ground), this
force is advantageously deflected outwardly to the sides
of the rigid reference structure including the sole structure
20 and the rear wall of the upper member 12. This de-
flection is possible due to the absence of a heel strike
area. The main portion 32c of the suspension sheet 32
remains suspended upon impact, therefore causing the
force to radiate outwardly to the side periphery. In prior
art as shown in FIG. 5, the heel strike area S of the foot-
wear corresponds to a rigid wall. Also, as illustrated in
FIG. 5, the adipose tissue (fat pad) surrounding the foot
where it interacts with the rear of the footwear at heel
strike area S is too thin and fragile to protect a very sen-
sitive area of the foot where the foot’s Achilles tendon
links with the calcaneus bone C (heel bone). Adjunction
of a cushioning layer coated onto the rigid layer of the
footwear is inefficient because the force is essentially
transmitted to a very small surface area, the cushioning
material thus being crushed when the foot forms a 30-
degree angle to the ground.
[0037] As shown in FIG. 6-7, the suspended main por-
tion 32c, which may correspond to 90% or more of the
suspension sheet 32, cannot be crushed because re-
spective attachment of end portions 32a and 32b hold
the main portion 32c in a suspended state. The main
portion 32c is cup-shaped, with an inclined general ori-
entation. A cavity 40 having a crescent-shape in cross-
section is defined between the insole 24a, the suspen-
sion sheet 32 and the counter 13. This cavity 40, which
is closed, essentially extends above the uppermost level
of the sock liner 24b. This cavity 40 may be filled with air
and/or with an elastically compressible material, for ex-
ample a gel. The volume occupied by a filling material at
a non compressed state is preferably slightly inferior to
the volume of the cavity 40. In other words, in embodi-
ments with the cavity 40 containing a specific material,
the amount of this material does not suppress the sus-
pension effect for the main portion 32c of the suspension
sheet 32.
[0038] In the embodiment shown in FIG. 6, the cavity
40 is defined between a convex surface of the cup-
shaped suspension sheet 32 and a concave surface de-
fined by junction of the sole structure 20 and the counter
13. The ratio between height H1 of the cavity 40 and
height of the upper member 12 is superior to 1:4 and
preferably superior to 1:2. Such a high cavity 40 enables
absorption of the side-to-side forces as illustrated also in
FIG. 10. The thickness of the cavity 40 between the sus-
pension sheet 32 and the rigid reference structure is pref-

erably higher near the second end portion 32b than near
the first end portion 32a as illustrated in FIG. 6. The radius
of curvature of the cup-shaped suspension sheet 32 is
preferably much longer that the radius of curvature at
rear of the rigid reference structure including the sole
structure 20 and the counter 30. As a result, any contact
between the suspended main portion 32c and the counter
13 or the sole structure 20 is prevented.
[0039] As shown in FIG. 6, 7, 9 and 11, the rigid counter
13 is associated with a quarter 13a forming a back and
side reinforcement visible from the outside. In the non
limitative embodiment of FIG. 11, the counter 13 is a
piece of cellulose, punched in its middle upper part for
appropriate placement with respect to the rear upper
member. This rigid counter 13 may be placed between
the back reinforcement or quarter 13a and an inside lining
of the upper member 12 (not shown). After the fixing of
the counter 13 to the upper member 12, the upper mem-
ber comprising the counter 13, and optionally quarter
13a, is fixed to the insole 24a. The sock liner 24b can
either be removably positioned or securely fixed, by glu-
ing for example, inside the upper-insole assembly made
of upper member 12, counter 13, quarter 13a and insole
24a because the suspension sheet 32 is fixed independ-
ently to the insole 24a through the first end portion 32a
and to the counter 13 (optionally through quarter 13a)
through the second end portion 32b. By contrast, in the
other non limitative embodiment of the present invention
illustrated in FIG. 6, 7 and 9, the sock liner is irremovable
because the suspension sheet 32 is fixed at a first end
portion 32a to the sock liner 24b and at a second end
portion 32b to the inner counter 13, the sock liner 24b
being itself permanently fixed to the insole 24a, which
itself is an integral part of the sole structure 20.
[0040] In the example shown in FIG. 11, the cavity 40
between the suspension sheet 32 and the sock liner 24b
is filled with a piece of elastically compressible material
40a. This piece 40a may be fixed to the sock liner 24b
only through its bottom 40b. The concave conformation
of this piece 40a is adapted to follow the shape of the
suspension sheet 32, even during the shocks. The elas-
tically compressible material is thus as deformable as a
viscous fluid.
[0041] FIG. 9-15 show that such a suspension sheet
32 may be used in any kind of footwear. While FIG. 9-11
illustrate a sports footwear, FIG. 12A, 12B and 14 show
the absorption system used in a town shoe 110. The sole
structure 20 of such shoes is thinner than in sport foot-
wear and comprises a rigid heel 41 and a heel lift 41a as
illustrated in FIG. 14. A shank 42 is also provided under
the insole 24a. The shank is thus maintained between
the insole 24a and the shank cover 44. The rigid heel 41
is typically wide and flat for a man’s foot. In one alternative
embodiment for such a town shoe 110, the insole 24a
may be in direct contact with the outsole 22.
[0042] In a high heel shoe 210 as illustrated in FIG.
13, the cavity 40 has a height H1 corresponding to one-
quarter of the whole height of the shoe. A shank 42 is
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also provided between the insole 24a and the shank cov-
er 44 as illustrated in FIG. 15. The high heel 43 is thin,
except an enlarged portion attached to the outsole 22.
As shown in FIG. 15, heel lift 43a may be used as a
replaceable piece in contact with the ground.
[0043] It is understood that the suspension sheet 32
extends in the heel region, in particular at the rear of the
foot heel. The ratio between height and length of the
curved suspension sheet 32 attached to the sole struc-
ture 20 and the counter 13 or quarter 13a may be com-
prised between 1:1 and 1:1.7. Of course any other suit-
able ratio close to this range may be used and this does
not exclude different arrangements of the curved sus-
pension sheet 32.
[0044] One advantage of the present invention is the
ability of the suspension system to absorb shock by dis-
sipating vertical impact in the heel area of the footwear
at heel strike and to attenuate downward, sideward and
backward forces at foot heel upload. Another advantage
is the gain in stability by suspending a specific portion of
the foot heel, in the area at the rear of the footwear. The
main portion 32c of the suspension sheet 32 extends
gradually upwards from the insole-sock liner assembly
24a-24b so as to cover the rear of the foot heel, which
limits friction and prevents the erosion of the adipose
tissue (fat pad) covering the calcaneus bone (heel bone)
of the foot. Accordingly, the impact inclined at an angle
of 30° is adequately dissipated and not only the vertical
impact but also the backward and sideward forces. Still
another advantage of the invention is that a specific sole
structure construction is not required. In complete con-
trast, various sole structures may be used and the ab-
sorption system is still adapted to a wide range of shoes
without changing the various known structures and man-
ufacturing techniques currently used to make those
shoes in the footwear industry.
[0045] The present invention has been described in
connection with the preferred embodiments. These em-
bodiments, however, are merely for example and the in-
vention is not restricted thereto. It will be understood by
those skilled in the art that other variations and modifi-
cations can easily be made within the scope of the in-
vention as defined by the appended claims, thus it is only
intended that the present invention be limited by the fol-
lowing claims. For instance, the invention may be imple-
mented in any shoes having a sole structure 20 and a
counter 13. Also, the counter 13 or similar element may
be located in any suitable place. In some alternative pre-
ferred embodiments, the rigid counter is located at an
upper position in the upper member 12.

Claims

1. A closed heel footwear article (10) comprising:

- a sole structure (20) adapted to be in contact
with the ground, the sole structure comprising a

plurality of superposed layers (22, 23, 24a, 24b)
with the top layer formed by either an insole
(24a) or a sock liner (24b);
- an upper member (12) that comprises a rigid
element in a heel region, at the rear of the foot-
wear article (10), the rigid element being prefer-
ably a rigid counter (13); wherein said top layer
and said upper member (12) form an assembly
(30) intended to wrap around a foot; character-
ized in that the footwear article (10) further com-
prises a suspension sheet (32) disposed above
said top layer in the heel region, the suspension
sheet comprising:

- a first end portion (32a) directly attached
to the sole structure (20);
- a second end portion (32b) connected to
the sole structure (20) through the rigid el-
ement, the second end portion being upper
than the first end portion; and
- a main portion (32c) suspended between
the first end portion (32a) and the second
end portion (32b), the main portion (32c) be-
ing spaced above said top layer through at-
tachment of the second end portion to the
rigid element at a determined upper level,
and being spaced from said rigid element
through attachment of the first end portion.

2. The footwear article according to claim 1, wherein
the suspension sheet (32) is curved, the ratio be-
tween length (L1) of the curved suspension sheet
(32) and length of the footwear article (10) being not
superior to 1:3 and not inferior to 1:8.

3. The footwear article according to claim 1 or 2, where-
in said main portion (32c) of the suspension sheet
(32) is cup-shaped and corresponds to a heel inser-
tion region, a cavity (40) being defined between said
top layer, the suspension sheet and the rigid ele-
ment, said cavity essentially extending above the up-
permost level of said top layer.

4. The footwear article according to claim 3, wherein
the ratio between height (H1) of the cavity (40) and
height of the upper member (12) is superior to 1:4,
preferably superior to 1:2.

5. The footwear article according to claim 3 or 4, where-
in said cavity (40) is filled with air and an elastically
compressible material, the volume occupied by said
material at a non compressed state being preferably
slightly inferior to the volume of the cavity.

6. The footwear article according to one of claims 3-5,
wherein said cavity (40) is defined between a convex
surface of the cup-shaped suspension sheet and a
concave surface defined by junction of the sole struc-
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ture (20) and the rigid element that form either a
counter (13) or a quarter (13a).

7. The footwear article according to one of claims 1-6,
wherein the suspension sheet (32) is a single piece
and comprises an upper extension having a length
of at least 2 cm and being almost parallel to the rigid
element.

8. The footwear article according to claim 7, wherein
the suspension sheet (32) provided with said upper
extension forms an upper heel, air and/or material
stored in the cavity (40) defined under the suspen-
sion sheet (32) preventing transmission to the upper
heel of shocks received by the lower heel.

9. The footwear article according to one of claims 1-8,
wherein said sole structure (20) comprises an insole
(24), a midsole (23) and an outsole (22).

10. The footwear article according to one of claims 1-9,
wherein the suspension sheet (32) comprises a wall
permeable to air.

11. The footwear article according to one of claims 1-10,
wherein the suspension sheet (32) is integral with
the rigid element and the sole structure (20) in a non
removable manner.

12. The footwear article according to one of claims 1-10,
wherein the respective first end portion (32a) and
second end portion (32b) of the suspension sheet
(32) are respectively provided with anchoring means
for removable attachment.

13. The footwear article according to one of claims 1-12,
wherein said cavity (40) is closed and is crescent-
shaped in cross-section.

14. The footwear article according to one of claims 1-13,
comprising a sock liner (24b) covering the insole
(24a), wherein said thickness of said suspension
sheet (32) is inferior to thickness of the sock liner
(24b).

15. The footwear article according to one of claims 1-14,
comprising one amongst a high heel and a flat wide
heel, fixed under the sole structure (20), and further
comprising a shank (42) under the insole (24a).
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