orts Footwear This invention relates to inproved footwear fﬁ,qssggehhgt@éme laced
the type containing an insert at’ ‘I'éast” in the heel region,

mprising an airtight flexible plastics casing enclosing a se llﬁﬁum ’"III [i||
terconnected elastically deformable bodies. It is well known

hl etics footwear nudt provi de a%ﬁ%mmiport regi on whf ch at the sane
me is confortable for the foot and hence for the athlete's body, which is
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athletes, of the type containing an insert at least in Figure 1 is a side view of the improved footwear
the heel region, the insert comprising an airtight ° according to the invention;
flexible plastics casing enclosing a series of inter- _ Figure 2 is an exploded perspective view of the
connected elastically deformable bodiss. §  insert;
it is well known that athletics footwear must Figure 2A is a perspactive view of the sole;
provide a stable support region which at the same Figure 3 is a partial section on the line A-A of
time is comfortable for the foot and hence for the Figure 2A with the cover for the pump and bleed
athiete's body, which is subjected to the most valve omitted;
various types of stress. To solve the problem of 10 Figure 4 shows to a different scale the sectional
comfort with stable support, while also achieving a view of Figure 3, completed with the partial
certain counter-thrust effect, ie a partial recovery of sectional view taken along line K-K of fig. 2 and
the thrust as the footwear separates from the comprising the cover;
ground plus absorption of the impact against the Figure 5 is a schematic view of the pneumatic
ground, solutions of the type described in the pre- 15 circuit of the footwear. .
‘ceding paragraph have been proposed. in the figures the reference numeral 1 indicates
The known-art inserts positionsd in the foot- overall the sports footwear, which comprises a
wear heel act primarily as a complex spring, so vamp 2 and 2 sole 3. The sole can also consist of
that after the impact of the footwear against the one or more layers of plastic materials, whnch can
ground and the simultaneous damping effect, there 20  be different.
is partial restitution of the energy absorbed by the In the sole in a position corresponding with the
insert on impact. Although the known inserts offer user's heel there is provided a compartment con-
comfort, stability and adequate damping and en- taining an insert 4 formed from an elastically defor-
ergy recovery through a certain range of loading mable cellular structure 5 of thermoplastlcs ma-
and - impact velocity, they can prove partially un- 25 terial enclosed in an airtight casing 6 of relatively
satisfactory outside these ranges. For example, _ thin flexible plastics material such as polyurethane
footwear provided with the insert in question can or the like.
satisfy the requirements of slow movement but not - Specnfically. aithough non-llmilahvely. the cel-
of fast movement, whereas an insert designed for lular structure 5 defines a plurality of hexagonal
tast movement could prove too rigid for slow move- 20  cells 5A, some of which can be closed but only at
ment. In addition to this, for equal footwear size the one end, such as the cell 5A1. The cellular struc-
weight of the wearer can vary within extremely ture is prepared by moulding any elastic synthetic
. wide limits, so that the same insert can prove material and is free within the casing 6, ie not
sither excessively rigid or excessively yielding. connected thereto. The casing 6 is formed from
The main object of the present invention is 35 two parts A and 68 welded together, and pre-
therefore to improve footwear provided with an pared for exampie by vacuum-forming. The part 6A’
insert of the type comprising an airtight casing of has a tray configuration with a perimetral flange 7
flexible material enclosing a plurality of intercon- and an appendix 8 on one side, this appendix
nected elastic bodies, such that its rigidity can be being centrally of semicircular shape (8A), and with
matched both to the weight of the user and to the 40 two flat lateral flanges 8B. The tray part 8A also
_. pace of movement at any given time. comprises an ordered series of substantially frusto- :
A further object of the present invention is to conical hollow projections 9 which extend within the
provide footwear with all airtight insert of reduced interior of the casing obtained. The part 6B also i
weight. comprises an appendix 10, which is substantially
A further object of the present invention is to 45 flat and is arranged to coincide with the appendix
. provide footwear with several inserts positioned in 8, and a series of frusto-conical hollow projections
" # regions of the footwear which are convenient for arranged to coincide with the projections 8 when
comfort ad stability. the two parts BA and 6B are joined together by
e Theaforawd objects are attained according to welding along the superposed regions coinciding
the invention by providing the footwear with a 60 with the flanges 7 and 8B and with the inner ends
pumplnw pneumatically connected to the 12 (see Figure 4). '
msen : .in the footwear heel region to Before fixing the parts 6A, 6B of the casing 6
rigi i_ty of the insert, and with bieed together, the light elastic cellular structure 5 is
imatically connected to the insert, placed on one of these parts so that each of the
ity. The invention will be more . 55  hollow projections 9, 11 is located: within a cell 5A
led description of a pre- (but obviously not ‘'within a colf 5A1; at which the
thereof- given hereinafter by parts 6A, 6B are without projections 9, 11).

example with reference to the




with stable support,
e a partial
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The other part of the casing 6 is then placed
thereon and the parts joined together by weliding

along the said superposed regions to enclose the *

cellular structure 5 but without it being connected
to the casing.

The height of the cellular structure 5 is sub-
stantially 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 pneumatically. By the joining together of
the appendices 8 and 10 a duct or tube Z is
formed communicating with the interior of the cas-
ing.

A cavity 15 and a channel 16 are provided in
the sole 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 18,
which directs it to an outer lateral appendix 114 on
the sole, where it terminates in an aperturs in
which it is fixed by a tubular appendix 115 of a
plastics block 116 welded to the outside of the
appendix 114 and comprising a chamber 17 in

which the valving member 18 of a bleed valve 19 is

slidingly mounted. The valving member 18 is of

. frusto-conical shape and is mounted at the end of a. .
~ stem 20 of smaller cross-section. The stem pases Cr
slackly through a hole 21 and has a head 23. A

compression spring 22 positioned between the
block 16 and head 23 prevents the chamber 17
and hence the interior of the insert 4 being con-
nected to atmosphere, whereas if the head 23 is
pressed to hence withdraw the valving member 18
front 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 block 116 comprises a hollow lateral ap-
pendix 24 in which there is inserted a unidirectional
valve 25 of elastic material comprising a seal
flange 26, a tubular part 27 and two flat lips 20
which diverge to allow air to 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 connected to the
appendix 24. For this purpose the appendix 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 20A by
which it is fixed (welded) to the outer lateral appen-
dix 114 of the sole.

The bellows 28 comprises a second tubular
appendix 35, opposite the preceding, m which
there is mounted an intake valve 26 comprising a
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 pas-
sage 39 which can be intercepted by a plastics
disc 40 which moves between this passage and a

heel

escribed in the preceding paragraph have been pﬁop
t s positioned in the footwear
mat after the inpact of the footwear against the ground and the
t aneous danpi ng effect,

act primarilyias

there is partial
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whil e al so achieving a certain cm
recovery of the thrust as the footwear sep [ '§
ground plus absorption of the inpact against the gr ound;™ c‘ e ﬁ

restitution of the energy

which prevent the disc 40 from falling.

As shown in Figure 4, a flexible cover 45 of
elastomer material provided with a peripheral
flange 46 is welded to the appendix 114 of the sole
to cover and protect both the beilows pump 29 and
the bleed vaive 19. A hole 50 is provided in this
cover for the necessary air movements.

As Figure 4 represents a section on the line A-
A of Figure 2A (completed by a section taken along
line K-K of fig. 2) the reference numerals §5 in-
dicate sections through walls common to two adja-
cent cells 5A, these walls lying in the sectional
plane. In Figure 2 these walls are indicated by the
same reference numerais 55.

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 posi-
tion by virtue of its elasticity, to draw air into its

‘interior via the intake valve 36 (the delivery valve™

remaining closed). On achieving the required rigid-

- ity the user ceases the pumping action. If he wish-
. @$ to reduce the rigidity. the user discharges pres-

sure from the insert by pressing the head 23 of the
bleed valve 19, to connect the insert 4 to at-
mosphere.

As can be seen from Figure 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

connects the insert 200 to the tube Z, allowing the

rigidity of this second insert to also be simuita-
neously modified. This is achieved in the following
manner:
a) the part 14 and the comresponding 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 con-
- nection to the block 116;
b) the part 13 and the corresponding part of the
insert 200 are constructed in a single piece
together with the appendix 8, which joins them.
together and comprises a lateral branch to be
superposed on that of point a), to form together
therewith the pneumatic connection to the block
116.

Claims

1. Improved sports footwear comprising at least-
. one insert positioned at least in the heel re-;
gion, said insert comprising an air-imperme-;
able casing of flexible material and containing
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{ y, they can prove partially unsatisfactory outside th se
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excesli vebng the gaidl superposed regions to enclose the ° elastomer material provided with a peripheral
cellular structure 5 but without it being connected flange 46 is welded to the appendix 114 of the sole
to the casing. 5 to cover and protect both the bellows pump 29 and
The height of the cellular structure 5 is sub- the bleed valve 19. A hole 50 is provided in this
stantially equal to the inner distance between the cover for the necessary air movements.
opposing walls 13, 14 of the casing 6, but such that As Figure 4 represents a section on the line A-
all the internal regions of the casing are connected A of Figure 2A (completed by a section taken along
together pneumaticaily. By the joining together of 10 line K-K of fig. 2) the reference numerals 55 in-
the appendices 8 and 10 a duct or tube Z is dicate sections through walls common to two adja-
formed communicating with the interior of the cas- cent cells 5A, these walls lying in the sectional
ing. plane. In Figure 2 these walls are indicated by the
A cavity 15 and a channel 16 are provided in same reference numerals 55.
the sole 3. The cavity is provided in the heel and 15 When the person wearing the footwear wishes
contains the insert 4 of corresponding shape, to stiffen the insert 4, he presses repeatedly on the
whereas the tube Z is positioned in the channel 16, bellows 29. During this pressing, the air contained
which directs it to an outer lateral appendix 114 on in the bellows is transferred into the insert 4, so
the sole, where it terminates in an aperture in ~ stiffening it, via the delivery valve 25 (the intake
which it is fixed by a tubular appendix 115 of a 20 valve 36 obviously being closed). When the user
plastics block 116 welded to the outside of the releases the bellows this returns to its initial posi-
appendix 114 and comprising a chamber 17 in tion by virtue of its elasticity, to draw air into its
which the valving member 18 of a bleed valve 19 is interior via the intake vaive 36 (the delivery valve
slidingly mounted. The valving member 18 is of remaining closed). On achieving the required rigid-
frusto-conical shape and is mounted attheendofa 25 ity the user ceases the pumping action. If he wish-
stem 20 of smaller cross-section. The stem passes . ©s to reduce the rigidity the user discharges pres-
slackly through a hole 21 and has a head 23. A sure from the insert by pressing the head 23 of the
compression spring 22 positioned between the bleed vaive 19, to connect the insert 4 to at-
block 16 and head 23 prevents the chamber 17 mosphere. :
and hence the interior of the insert 4 being con- 30 As can be seen from Figure 2A, the footwear
nected to atmosphere, whereas if the head 23 is can also comprise a second insert 200 formed as
pressed to hence withdraw the valving member 18 the insert 4 and positioned in a seat 201 provided
front the hole 21, the interior of the insert becomes in the front part of the sole 3.
connected to atmosphere via the space -between A tube 202 similar to the tube Z pneumatically
the stem 20 and the hole 21 which guides it. 85 connects the insert 200 to the tube Z, allowing the
The block 116 comprises a hollow lateral ap- rigidity of this second insert to also be simuita-
pendix 24 in which there is inserted a unidirectional neously modified. This is achieved in the following
valve 25 of elastic material comprising a seal manner: '
flange 28, a tubular part 27 and two flat lips 20 a) the part 14 and the corresponding part of the
which diverge to allow air to pass in the directionof «0 insert 200 are constructed in a single piece
the arrow R when pressure is applied to a bellows together with the appendix 10, which joins them
29 of elastic material which by means of a lateral together and comprises a lateral branch for con-
hollow appendix 30 is sealedly connected to the nection to the block 116;
appendix 24. For this purpose the appendix 30 b) the part 13 and the corresponding part of the
comprises an inner flange 31 which seats in a 4« insert 200 are constructed in a single piece
. comresponding annular groove in the appendix 24 of together with the appendix 8, which joins them.
o the biock 16. The bellows has a flat wall 29A by together and comprises a lateral branch to be
- which it is fixed (welded) to the outer lateral appen- superposed on that of point a), to form-together
¥ dix 114 of the sole. therewith the pneumatic connection to the block
g The bellows 29 comprises a second tubular so 116.
| hore o mourtoq an nake viv 23 corpiig a RN O 0
f,; there is mounted an intake valve 28 comprising a Claims " IIII
4] tubular member 37 with a groove 38 into which an * e L w5
i4 inner flange of the appendix 35 elastically clamps. 1. Improved sports footwear comprising at 1east-.
g The tubular member 37 comprises a narrow pas- 55 - one insert positioned at least in the heel re-;
*§ sage 39 which can be intercepted by a plastics gion, said insert comprising an air-imperme-
ﬁ disc 40 which moves between this passage and a able casing of flexible material and containing
; series of radially arranged spaced-apart teeth 41 elastically deformable means, characterised in
3




excessively yielding. The main object of the present in I

refore to inprove footwear provided with an insert of t];m‘ "H“"I“"“Illl““‘
rising an airtight casing of flexible material enclosing atplburdtitsy

erconnected el astic bodies, such that |ts rigidity can be matched both

the weight of the ufer and to tRP 3RESEAlpvenent at anf given time. A
t her object of the present i nvent ion is to provide footwear with all
tight insert of J&educed weight casing for 11. Sports footwear as claimed in claim 10,
varying the air pressure within said casing, so characterised in that at least one pair of joined-
as to modify the elashc characteristics of the ’ together hollow projections is arranged wuthm a
insert. cell of the cellular structure.
5 .

2. Sports footwear as claimed in claim 1, charac- 12. Sports footwear as claimed in claim 8, charac-
terised in that said means for varying the air ‘ terised in that the cellular structure is enclosed
pressure within the insert comprise pumping within, but not connected to, the air-imperme-
means associated with intake and delivery . able casing. .
valve means for increasing said pressure, and 70 ' /;

bleed means for decreasing said pressure.

3. Sports footwear as claimed in claim 2, charac-
terised in that the pumping means and the
bleed means are both positioned on the out- 15
side of the footwear and are rigid therewith.

i\ T Has Been Replaced
!
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4. Sports footwear as claimed in claim 3, charac-
terised in that the pumping means and the
bleed means are contained within an elastically 20
deformabie cover rigid with the footwear.

5. Sports footwear as claimed in claim 2, charac-
terised in that the pumping means comprise a
bellows having two openings, one comaining 25
an intake vaive and the other containing a
delivery valve.

6. Sports footwear as claimed in claim 5, charac-
terised in that the delivery valve is a lip-type 30
valve and is positioned within a block to which
the bellows is connected, this block also con-
taining the bleed means downstream of said
delivery valve.

7. Sports footwear as claimed in claim 6, charac-
: terised in that the bieed means comprise a
pusher-type valve.

8. Sports footwear as claimed in claim 1, charac- 40
-+ terised in that the elastically deformable means
. are represented by a cellular structure, prefer-
o ably of honeycomb type. :
8. - Sports footwear as claimed in claim 8, charac- 45
" swi-torised in that the airimpermeable casing of
i flexible material is formed from at least two ' o
vparts each comprising an integral appendix ' = e
- which when joined together form a tube for air :
passage from and to the insert. 50

lﬂnsnons footwear as claimed in claim 9, charac-
%+ torised  in that said two parts comprise, in 3 S A
scoinciding'- positions, hollow projections which . = LR

: are’ directed - towards the interior of the casing 55 _ . caed
and areoonnectad together at their inner ends. BRI
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This invention relates to improved footwear for athletes, 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.

It is well known that athletics footwear must provide a stable support region
which at the same time is comfortable for the foot and hence for the athlete's body,
which is subjected to the most various types of stress. To solve the problem of comfort
with stable support, while also achieving a certain counter-thrust effect, ie a partial
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 preceding paragraph
have been proposed. '

The known-art inserts positioned in the footwear heel act primarily as a complex
spring, so that after the impact of the footwear against the ground and the simultaneous
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, footwear provided with the -

insert in question can satisfy the requirements of slow movement but not of fast
movement, whereas an insert designed for fast movement could prove too 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 excessively rigid
or excessively yielding.

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
enclosing 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 all 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 attained according to the invention by providing the
footwear with a pumping means pneumatically connected to the insert contained in the
footwear heel region to increase the rigidity of the insert, and with bleed means, also
pneumatically connected to the insert, to decrease this rigidity. The invention will be
more apparent from the detailed description of a preferred embodiment thereof given

hereinafter by way of non-limiting example with reference to the accompanying drawing,
in which:
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Figure 1 is a side view of the improved footwear according to the invention:
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flexible plastics material such as pol yurethane of |ike. Specifically,
zal t hough non-imtatively, the cellular structure 5 defines a plurality of
hexagonal cells 5A, sone of which can be closed. but only at one end, such
as the cell 5A1. The cellular structure is prepared by noul ding any elastic
synthetic material and is free within the casmg d
thereto. The casing 6 is formed fromtw®o parts 6 Hﬂﬂfﬁﬁﬁﬁdﬂ@@gagether,
and prepared for exanple by vacuumforning. The prt 6RERBACED tra
configuration with a perinetral flange 7 and an appemdixX 8 on

Figure 2 is an exploded perspective view of the insert;

Figure 2A is a perspective view of the sole;

. Figure 3 is a partial section on the line A-A of figure 2A with the cover for the
pump and bleed valve omitted;

Figure 4 shows to a different scale the sectional view of Figure 3, completed with
the partial sectional view taken along line K-K of fig. 2 and comprising the cover;

Figure 5 is a schematic view of the pneumatic circuit of the footwear.

In the figures the reference numeral 1 indicates overall 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 heel there is provided a
compartment containing an insert 4 formed from an elastically deformable cellular
structure 5 of thermoplastics material encosed in an airtight casing 6 of relatively thin
flexible plastics material such as polyurethane of like.

Specifically, although non-imitatively, the cellular structure 5 defines a plurality
of hexagonal cells 5A, some of which can be closed but only at one end, such as the
cell 5A1. The cellular structure is prepared by moulding any elastic synthetic material
and is free within the casing 6, ie not connected thereto. The casing 6 is formed from
two parts 6A and 6B welded together, and prepared for example by vacuum-forming.
The part 6A has a tray configuration with a perimetral flange 7 and an appendix 8 on
one side, this appendix being centrally of 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
obtained. 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 hollow

- projections arranged to coincide with the projections 9 when the two parts 6A and 6B
are joined together by welding along the superposed regions coinciding with the
flanges 7 and 8B and with the inner ends 12 (see Figure 4).

Before fixing the parts 6A, 6B of the casing 6 together, the light elastic cellular
structure 5 is placed on one of these parts so that each of the hollow projections 9, 11
is located within a cell 5A (but obviously not within a cell 5A1, at which the parts 6A, 6B
are without projections 9, 11).

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

The height of the cellular structure 5 is substantially equal to the inner distance
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coi nci d.o,ﬁd q,.qa$|mg1§re connected together pneumatically. 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 sole 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 plastics block 116 welded to the outside of the appendix 114 and comprising a
chamber 17 in which the valving member 18 of a bleed valve 19 is slidingly mounted.
The valving member 18 is of frusto-conical shape and is mounted at the end of a stem
20 of smaller cross-section. The stem passes slackly through a hole 21 and has a head
23. A compression spring 22 positioned between the block 16 and head 23 prevents

-the chamber 17 and hence the interior of the insert 4 being connected to atmosphere,
whereas if the head 23 is pressed to hence withdraw the valving member 18 front 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 block 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 tubular part
27 and two flat lips 20 which diverge to allow air to 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 connected to the appendix 24. For this purpose the
appendix 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 26 comprising a tubular member
37 with a groove 38 intoc 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 plastics disc 40 which moves between this passage and a series of radially arranged
spaced-apart teeth 41which prevent the disc 40 from falling.

As shown in Figure 4, a flexible cover 45 of elastomer material provided with a
peripheral flange 46 is welded to the appendix 114 of the sole to cover and protect both
the bellows pump 29 and the bleed valve 19. A hole 50 is provided in this cover for the
necessary air movements.

As Figure 4 represents a section on the line A-A of Figure 2A (completed by a
section taken along line K-K of fig. 2) the reference numerals 55 indicate sections
through walls common to two adjacent cells 5A, these walls lying in the sectional plane.
In Figure 2 these walls are indicated by the same reference numerals 55.

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



flanges 7 and 8B and with the inner ends 12 (see Figure 4) Before fixing
the parts 6A, 6B of the casing 6 together, the light elastic cell

| a
structure 5 is placed on one of these parts so that ThigShecgas AR w
projections 9, 11 is located within a cell 5A (but: ob ‘thln a
cell 5A1, at which the parts 6A, 6B are without prbje : The -

other part of the casing 6 is then plactéd thereon and the parts joi ned

t oget her by wel ding al ong the said superposed regi"bns to encl ose the

cel | ul artrafsfereed ingo 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 valve remaining closed). On 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
atmosphere. '

As can be seen from Figure 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 tube Z pneumatically connects 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 corresponding 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 connection to the block 116;

b) the part 13 and the corresponding part of the insert 200 are constructed
in a single piece together with appendix 8, which joins them together and
comprises a lateral branch to be superposed on that of point a), to form
together therewith the pneumatic connection to the block 116.

THIS SHEET HAS BEEN
REPLACED




5 but W thout it being connected t e height of the cellular
structure:5 |s substantlall e u I@‘umm ‘imn st ance bet ween t he
S

opposi ng wafhigs Ha ueh £hat all the internal
regi ons of: t onnect ed together pneumatically. By the joining
together of THIS SHEET HAS BEEN
REPLACED
1. Improved sports footwear comprising at least one insert positioned at least in the
heel region, said insert comprising an air-impermeable casing of flexible material
and containing elastically deformable means, characterised in that means are

connected to said casing for varying the air pressure within said casing, so as
to modify the elastic characteristics of the insert.

Claims

2. Sports footwear as claimed in claim 1, characterised in that said means for
varying the air pressure within the insert comprise pumping means associated
with intake and delivery valve means for increasing said pressure and bleed
means for decreasing said pressure.

3. Sports footwear as claimed in claim 2, characterised in that the pumping means
and the bleed means are both positioned on the outside of the footwear and are
rigid therewith.,

4, Sports footwear as claimed in claim 3, characterised in that the pumping means
and the bleed means are contained within an elastically deformable cover rigid
with the footwear.

S. Sports footwear as claimed in claim 2, characterised in that the pumping means
comprise a bellows having two openings, one containing an intake valve and the
other containing a delivery valve.

6. Sports footwear as claimed in claim 5, characterised tn that the delivery valve
is a lip-type valve and is positioned within a block to which the bellows is
connected, this block also containing the bleed means downstream of said
delivery valve.

7. Sports footwear as claimed in claim 6, characterised in that the bleed means
comprise a pusher-type valve.

8. Sports footwear as claimed in claim 1, characterised in that the elastically
deformable means are represented by a cellular structure, preferably of
honeycomb type.

9. Sports footwear as claimed in claim 8, characterised in that the air-impermeable
casing of flexible material is formed from at least two parts each comprising an
integral appendix which when joined together form a tube for air passage from
and to the insert.

10.  Sports footwear as claimed in claim 9, characterised in that said two parts
comprise, in coinciding positions, hollow projections which are directed towards
the interior of the casing and are connected together at their inner ends.

11.  Sports footwear as claimed in claim 10, characterised in that at least one pair



appendi ces 8 and 10—=a—duct or tube Z i's formed communi cati ng-with the

Jdnterior of the casi l nd a channel 16 af rovided in the
sole 3. The cavity |Em“a“mﬂm|“m ’1heel and cont ai nser{ﬁﬁ[@m?meﬁﬁm

correspondi ng shape, e eas the®tube Z is positioned In
which directs it to an outer lateral appendix 114 on the
ternminates in an aperture in which it Ps fixed by a tubul ar appendi x 115 of

a plastics block 116 wel ded to the outside of the appendix 114 and
conpri si ng aof joined-together hollow projections is arranged Wwithin a cell of the cellular

-~ structure.

12.  Sports footwear as claimed in claim 8, characterized in that the cellular structure
is enclosed within, but not connected to, the air-impermeable casing.

THIG SHEET HAS BEEN
REPLACED




chanber 17 in which the valving nenber 18 of a bleed valve 19 is slidingly
mount ed. The val ving nenber 18 is of frusto-conical shape and is nounted at
the end of a stem 20 of snmller cross-section. The stem passes sl ackly
through a hole 21 and has a head 23. A conpression spri+rg—22—positioned

bet ween the bl ock 16 and head 23 prevents the chanber 17. . RBRaced
interior of the insert 4 being connectdd to at msphere,ﬁla&qgt%yﬁﬁﬂﬁﬁhead
e

23 is pressed to hence withdraw the val ving nenber 18 f rmml
the interior of the insert becones dAlvsteactad t o at nospher
Sports Footwear
Improved sports footwear comprising an insert positioned at least in the heel region,
the insert comprising an elastically deformable cellular structure arranged within an
elastically deformable air-impermeable casing provided with inner projections on
opposing faces, the casing being pneumatically connected to controllable means, rigid

with the footwear, for varying the air pressure within the casing so as to modify the

elastic characteristics of the insert, each projection on one face being connected to a
projection on the other face.

Figure 2A

TRIG SHEET HAS BEEN
REPLACED




between the stem 20 and the hole 21 which guides it- The block 116
‘conprises a hollow |ateral appendix 24 in which thers Sheet HasERER Rghlaced
unidirectional valve 25 of elastic material conprisi I e 26, a
tubul ar part 27 and two flat |ips 20 which di vergé tgmm r pass in
the direction of the arrow R when pressure is applie 2T::ows 29 of

el astic material which by neans of a |ateral holléw appendix 30 is seal edly

connected to the appendi x 24. For this purposs £ Apuehte—30.conpri ses an
i nner flange 31 which seats in a correspondin @ﬂﬁ%& T'HAS BEEN
' ' EPLACED
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groove in the appendix 24 of the—btock—16. The bellows has a flat wall 29A
by which it is fixed (welded Eontkf scdter lateral appendix 114 of the

sol e. The bel |l ows 29 d ¥ nd tubul ar appendi x 35, opposite the
precedi ng, in which the tg an intak +Sing a

t ubul ar menber 37 with t o whi ch| BrlS SHEET HASBEEN]T t he
appendi x 35 elastically clanps. The tubul ar nenber REPLAGEDpri seq a narrow
passage 39 which can be intercepted by a plastrcs dfrst20whiTthH noves
between this passage and a series of_radially arranged

2

10



%gétgd-apart teeth 41which prevent the disc 40 fromfalling. As shown in

Krgerk 4, a flexible cover 45 of elastonmer material provided with a .
périgheral flange 46 is welded to the appendi x 114 of the sole to cover and

protect both the bell ows punp FHENSHEEE HRS V
provided in this cover for the|necesss

r venment s.
represents a section on the i A-iﬁﬁﬁxgﬁguﬂe 2A (conpl

| ve 19. Tiis $heét Hlagideep Replaced
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taken along line K-K of fig. 2) the reference nunerals 55 indicate sections
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through walls commpn to two adjacent cells 5A, these walls lying in the
sect i pnal REFIACEMENT 2 8Gese|walls are indi cat ed by t he same
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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.



itransferred into the insert 4, so stiffening it, via the delivery valve 25

. (the intake valve 36 obV|oust bei ng cl osed). VMen t he user

i bellows this returns to its initial position by virtue of i REELA@EM@N]&/SHEET

ses the

to draw air into its interior via the intake valve 36 (the del
remai ni ng cl osed). On achieving the I’qul red rigidity the usel
punpi ng action. If he wishes to reducé the rigidity the usel ¢
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pressure fromthe insert by pressing the head 23 of the bl e¢d

valve:'19. to

connect the insert 4 to atnosphere.

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
connected o 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 insert;

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.




Aa'can be seen.from Figure 2A, the footwear can al so conprise a second
“insert 200 fornmed as the insert 4 and positioned in a seat 201 proyided in

the front part of the sole 3. A tube 202 simlar to tube Z ﬂ Rich AV SHﬁET
connects the insert 200 to the tube Z, allowing the rigidit o o 1

insert to also be sinultaneously nodified. This is achieved ijn the

foll owi ng manner: a) the part 14 and £h& corresponding part| of 3 JeNipekr {
200 are constructed '

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




in :;1 singl e piece-together with the appendi x 10, which joing_themtogether

and conprises a lateral branch for connection to the bl ock { MINT
part 13 and the corresponding part of the insert 200 are c n&r"@@mpgﬁ%m

singl e piece together with appendi x 8, which joins themtogetjher and
conprises a lateral branch to be superposed on that of poirlt {a) 23 JUNGEST
together therewith the pneumatic connettion to the bl ock 116. -

L0 e

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



Clainms 1. | nproved sports footwear conprising at |east |

T
positioned at least in the heel region, said insert conpr M@ﬁﬁhﬂ bhr_,m

ai r-inperneabl e casing of flexible material and containin | asticalTy
characterised in that neans are connectled
for varying the air pressure within sai-sd casing, so as

def or mabl e neans,

t2 $3UN Bep! 1
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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




 to nodi fy the elastic characteristics of the insert. 2. Sper-t-s-f-oatwear. -
i as clainmed in claim1, characterised in that said neans for|REPNAGEMENE gﬁﬁ T
| pressure within the insert conpri se punping means associate take—
~and delivery valve neans for increasing said pressure and ble d ap ‘%Q)r
decreasing said pressure. 3. Sports fgotwear as claimed i Sty 7
~characterised in that the punping neans”and the bl eed neans|a
. positioned on the outside of the footwear and are

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.



r|g|d therewith. 4.' _Sports footwear as claimed in claim3, characterised
I n that. the RIR I the bl eed neans are cont al ned
“elastically i ms ET rigid wwth the footwear. 5. Eﬁrts f oot wear

as clainmed{in claim2, chatagterised in that the punpi ng mea w!“H '
bel | ows hayi g 2 Bos i a9ing { ﬁm””"’
containingijajdelivery valve. s

Ure

one contalglng an intake val ve

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
fonnsatnbeforpssageofaxrﬁ‘omandtothe
insert; wherein said two pa.ttsct‘saxdcasmgcom
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.



6.. Sport—s—Fee{—we&Fas—GLal_med in claim5, characterised tn that the
delivery valve i sﬂml I p- type’ valve and is posi tioned withi
whi ch t he' d, thi$ bl ock al so containing the bl eed neans

downst r ea said.delivery valve. 7. Sports footwear as cumml’mmm,m"
6, characterised in that ebl eed neans conprise a pusher-t

Sports fo as claimed ifg claim1,~ haracterised in that the

el astically B

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 szructurs,
* = ] s =

REPLACEVENT SHEFT]

r 23 JUN 19977

——————



def ormabl e means are represented by a cellular structure, preferably of
honeyconb type. 9. Sports footwear "as 'claimed in claim8, characterised
in that the air-inperneable casing of flexible material is forned from at
| east two parts each conprising an integral appendi x which when joi ned
together forma tube for air passage.fromand to the insert. 10. Sports
footwear as clained in claim9, chara'(':tger'T sed in that said two parts

SPORTS FOOTWEAR
ABSTRACT

Improved sports footwear which includes an insert
positioned at least in the heel region of a shoe, the insert
inciuding an elastically deformable celluiar structure
arranged within an elastically deformable air-imperme-
able casing provided with inner projections on oppos-
ing faces. The casing is pneumaticaily connected to
controllable mechanism, rigid with the footwear, for
varying the air pressure within the casing so as to mod-
ify the elastic characteristics of the insert. Each projec-
tion on one face thereof is connected to a face portion of
an opposing projection.

Figure 2A.

REPLACEMENT SHEET
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conprise, in coinciding positions, h'o_l | ow projections which are directed
towards the interior of the casing and are. connected together at their
i nner ends. 11. Sports footwear as clained in claimlQ..characterjsed in

that at |east one pair 6 REPLACEMENT SHEET

-1 -
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FIG. |




of j'oi ned-toget her. hol | ow projections is arranged Wthin a cell of the
cellular structure. 12. Sports footwear as clainmed in claim@8.

characterized in that the cellular structure is encl osed vviRp bhmRo
connected to, the air-inperneable casing. TH S SHEET HAS B t‘%g ;”_.TSHEET

-2 - 2 3 JUN 1997

FIG. 2
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@ Sports footwear. /

improved sports footwear comprising an insert
positioned at least in the heel region, the insert
comprising an- elastically deformable cellular struc-
ture arranged within an elastically deformable air-
impermeable casing provided with inner projections
on opposing faces, the casing being pneumatically
connected to controllable means, rigid with the foot-
wear, for varying the air pressure within the casing
80 as to modify the elastic characteristics of the
insert, each projection on one face being connected
to a projection on the other face.
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