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SPORTS FOOTWEAR

BACKGROUND OF THE INVENTION

1. Field of the Invention :

This invention relates to improved footwear for ath-
letes, of the type containing an insert at least in the heel
region, the insert comprising an airtight flexible plastics
casing enclosing a series of interconnected elastically
deformable bodies.

2. Discussion of Background

It is well known that athletic footwear must provide
a stable support region which at the same time is com-
fortable for the foot and hence for the athlete’s body,
which is subjected to most various types of stress. To
solve the problem of comfort with stable support, while
also achieving a certain counterthrust effect, i.e. a par-
tial recovery of the thrust as the footwear separates
from the ground plus absorption of the impact against
the ground, solutions of the type described in the pre-
reding paragraph bave beex proposed.

The Xnown-art inserts pesitiored in the footwear heel
act primarily as a complex spring, so that after the im-
pact of the footwear against the ground and the simuita-
neous damping effect, there is partial restitution of the

_ energy absorbed by the insert on impact. Although the

known inserts offer comfort, stability and adequate
damping and energy recovery through a certain range
of loading and impact velocity, they can prove partially
unsatisfactory outside these ranges. For example, foot-
wear provided with the insert in question can satisfy the
requirements of siow movement but not of fast move-
ment, whereas an insert designed for fast movement
couid prove tco rigid for slow movement. In addition to
this, for equal footwear size the weight of the wearer
can vary within extremely wide limits, so that the same
insert can prove either exccsmvely rigid or excessively
yielding.
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SUMMARY OF THE INVENTION

The main object of the present invention is therefore
to improve footwear provided with an insert of the type
comprising an airtight casing of flexible material eanclos-
ing a plurality of interconnected elastic bodies, such
that its rigidity can be matched both to the weight of the
user and to the pace of movement at any given time.

A further object of the present invention is to provide

footwear with an airtight insert of reduced weight.
- A further object of the present invention is to provide
footwear with several inserts positioned in regions of
the footwear which are convenient for comfort and
stability.

The aforesaid objects are attached according to the
invention by providing the footwear with a pumping
means preumatically connected to the insert contained
in the footwear heel region to increase the rigidity of
the insert, and with bleeding means, also pneumatically
conpected to the insert, to decrease this rigidity.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more apparent from the de-
tailed description of a preferred embodiment thereof
given hereinafter by way of non-limiting example with
reference to the accompanying drawing, in which:

FIG. 1 is a side view of the improved footwear ac-
cording to the invention;

FIG. 2 is an éxplcded perspective view of the insect;

FIG. 2A is a perspective view of the sole;

FIG. 3 is a partial sectional view taken along line
II—II0 of FIG. 2A with the cover for the pump and
bleeding valve omitted;

FIG. 4 shows on a different scale the sectional view
taken along line IV—IV of FIG. 3, but complete with
the cover and in association with the insert, shown only
partially;

FIG. 5 is a schematic view of the pneumatic circuit of
the footwear.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the figures the reference numeral 1 indicates over-
all the sports footwear, which comprises a vamp 2 and
a sole 3. The sole can also consist of one or more layers
of plastic materials, which can be different.

In the sole in a position corresponding with the user’s
beel there is provided a compartment containing an
insert 4 formed from an elastically deformable callular
structure § of thermoplastics material enclosed in an
airtight casing 6 of relatively thin flexible plastic mate-
rial such as polyurethane or the like. Specifically, al-
though non-imitatively, the cellular structure 5 defines
a plurality of hexagonal cells SA, some of which can be
closed but only at one end, such as the ceil 5A1. The
cellular structure is prepared by mold any elastic syn-
thetic material and is free within the casing 6, i.e. not
comnected thereto. The casing 6 is formed from two
ports 6A and 6B welded together, and prepared for
example by vacuum-forming. The part 6A has a tray
configuration with a perimetral fiange 7 and an appen-
dix 8 on one side, this appendix being centrally of a
semicircular shape (8A), and with two flat lateral
flanges 8B. The tray part 6A also comprises an ordered
series of substantially frusto-conical hollow projections
9 which extend within the interior of the casing ob-
tained. The part 6B also comprises an appendix 10,
which is substantially flat and is arranged to coincide
with the appendix 8, and a series of frusto-conical hol-
low projections arranged to coincide with the projec-
tions 9 when the two parts 6A and 6B are joined to-
gether by welding along the superposed regions coin-
ciding with the flanges 7 and 8B and with the nner ends
12 (see FIG. 4).

Before fixing the parts 6A, 6B of the casing 6 to-
gether, the light elastic cellular structurs 5 is placed on
one of these parts so that each of the hollow projections
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9, 11 is located within a cell SA (but obviously no
within a cell SA1, at which the parts 6A, 6B are withou
projections 9, 11).

The other part of the casing 6 is then placed thereor
and the parts joined together by welding along saic
superposed regions to enclose the cellular structure &
but without it being connected to the casing.

The height of the cellular structure 5 is substantially
equal to the inner distance between the opposing walls
13, 14 of the casing 6, but such that all the internal
regions of the casing are connected together pneumati-
cally. By the joining together of the appendices 8 and 10
a duct or tube Z is formed communicating with the
interior of the casing.

A cavity 15 and a channel 16 are provided in the scle
3. The cavity is provided in the heel and contains the
insert 4 of corresponding shape, whereas the tube Z is
positioned in the channel 16, which directs it to an outer
lateral appendix 114 on the sole, where it terminates in
an aperture in which it is fixed by a tubular appendix
115 of a plastic bleck 116 weided 10 the outside of the
appendix 114 and comprising a chamber 17 in which the
valve member 18 of a bleed wvalve 19 is slidingly
mounted. The valve member 18 is of frusto-conical
shape and is mounted at the end of a stem 20 of smaller
cross-section. The stem passes lcosely through a hole 21
and has a head 23. A compression spring 22 positioned
between the block 16 and head 23 preveats the chamber
17 and hence the interior of the insert 4 from being
connected to atmosphers, whereas if the head 23 is
pressed to hence withdraw the valving member 18 from
the hole 21, the interior of the insert becomes connected
to atmosphere via the space between the stem 20 and
the hole 21 which guides it.

The biock 116 comprises a hollow lateral appendix 24
in which there is inserted a unidirectional valve 25 of
elastic material comprising a seal flange 26, a tobular
part 27 and two flat lips 28 which diverge to allow air to
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pass in the direction of the arrow R when pressure is
applied to a bellows 29 of elastic material which by
means of a lateral hollow appendix 30 is sealedly con-
nected to the appendix 24. For this purpose the appen-
dix 30 comprises an inner flange 31 which seats in a
corresponding annular groove in the appendix 24 of the
block 16. The bellows has a flat wall 29A by which it is
fixed (welded) to the outer lateral appendix 114 of the
sole.

The bellows 29 comprises a second tubular appendix
35, opposite the preceding, in which there is mounted
an intake valve 36 comprising 2 tubular member 37 with
a groove 38 into which an inner flange of the appendix
35 elastically clamps. The tubular member 37 comprises
a narrow passage 39 which can be intercepted by a
plastic disc 40 which moves between this passage and 2
series of radially arranged spaced-apart teeth 41 which
prevent the disc 40 from becoming dxslodged from tu-
bular member 37.

As shown in FIG. 4, a flexible cover 45 of elastomer
material provided w:th a peripheral flange 46 is welded
to the appendix 134 of the soie to cover and protect
both the bellows pump 29 and the bleed valve 19. A
hole 58 is provided in this cover for the necessary a:r
movements. -

As FIG. 4 represents a section on the line [V—IV of
FIG. 2, the referencs numerals S5 indicate sections
through walls common to two adjacent cells 5A, these
walls lying in the sectional plane.

- In FIG. 2 these walls are indicated by the same refer-
ence pumerals 5.

When the person wearing the footwear wishes to
stiffen the insert 4, he presses repeatedly on the bellows
29. During this pressing, the air contained in the bellows
is transferred into the insert 4, so stiffening it, via the -
delivery valve 25 (the intake valve 36 obviously being
closed). When the user releases the bellows this returns
to its initial position by virtue of its elasticity, to draw
air into its interior via the intake valve 36 (the delivery
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valve remaining closed). Ou achieving the required
rigidity the user ceases the pumping action. If he wishes
to reduce the rigidity the user discharges pressure from
the insert by pressing the head 23 of the bleed valve 19,
to connect the insert 4 to atmosphers.

As can be seen from FIG. 2A, the footwear can also
comprise a second insert 200 formed as the insert 4 and
positioned in a seat 201 provided in the front part of the -
sole 3.

A tube 202 similar to the tube Z pneumatically con-
nects the insert 200 to the tube Z, allowing the rigidity
of this second insert to also be simultaneously modified.
This is achieved in the following manner:

a) the part 14 and the cocresponding part of the insert
200 are constructed in a single piece together with
the appendix 10, which joins them together and
comprises a lateral branch for coonection to the
block 116;

b) the part 13 and the corresponding part of the insert
200 ars constructed in a single piece together with
the appendix 8, whict joms them together and
cotaprises 2 lazeral branch 10 be suserposed on that
of point a), to form together therewith the poeu- .
matic connection to the block 116. '

Obviously, numerous mcdificaticns and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be
practiced otherwise than as sneczﬁcaﬂy described
herein.
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I claim:

1. Improved sports footwear which comprises:

a shoe having a least one insert positioned at least m
a heel r=gion of the shoe, said insert comprising an
air-impermeable casing of flexible material;

an elastically deformable member contamned within
said casing;

a pump mechanism; and

a tube mounted at least partially in the sole for com-
municating said pump mechanism with said casing
for varying air pressure within said casing, so as to
modifying the elastic charactaristics of the msert,
said pump mechanism including an intake valve, a
delivery valve for increasmg said pressure through
said tabe, and a bleed mechanism for decreasing
said pressure by passing air from said casing
through said tube;

said pump mechanism having a bellows located on an
exterior portion of the shoe and having a first and
second opening, said intake valve being positioned
ir said first opening and said delivery valve being
positioned in said second opening;

said delivery valve including a blcck member located _
Qutside said bellows and baving a chamber con-
nected to said bellows wherein said bieed mecha-
nism is connected to said chamber of said block
dowustream of said delivery valve; wherein said
air-impermeable casing including at least two parts,
each part comprising an integral appendix wherzin,
when joined together, the appendix of each part
forms a tube for passage of air from and to the
insert; wherein said two parts of said casing com-
prise, in coinciding positions, hollow projections
which are directed towards the interior of the cas-
ing and are connected together at inner ends of the
projecdons.

2. Sports footwear as claimed in claim 1, wherein the

pump and the bleed mechanism are both positioned
outside the shoe and are rigidly connected therewith.
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3. Sports footwear as claimed in claim 2, which com-
prises an clastically deformable cover connected to the
shoe wherein pump and the bleed mechanism are con-
tained within said elastically deformable cover.

4. Sports footwear as claimed i claim 1, wherein said
bleed mechanism comprises a pusher-type valve.

5. Sports footwear as claimed in claim 1, wherein said
elastcally deformable member comprises a ceilular
structure. :

6. Sports footwear as claimed in claim 3, whersin the
cellular structure is enclosed within, but not connected
to, the air-impermeable casing.

7. Sport.;s footwear as claimed in claim 5, wherein said

cellular structures comprises a honeycomb cellular
structure.

8. Sports footwear as claimed in claim 1, wherein at
least one pair of said bollow projections, upon being
connectsd together, ares positicnad within a cell of the
cellular srructurs, :
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