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SPRUSON & FERGUSON
Australia Australian Application
Patents Act 1990 Number 70115/98
NOTICE OF ENTITLEMENT

I, John Gordon Hinde, of Spruson & Ferguson, St Martins Tower, 31 Market
Street, Sydney, New South Wales 2000, Australia, being the patent attorney for
the Applicant(s)/Nominated Person(s) in respect of an application entitled:

Sports Footwear Incorporating a Plurality of Inserts with
Different Elastic Response to Stressing by the User's Foot

state the following:-

The Applicant(s)/Nominated Person(s) has/have entitlement from the actual
inventor(s) as follows:-

The Applicant(s)/Nominated Person(s) is/are the assignee(s) of the
actual inventor(s).

The Applicant(s)/Nominated Person(s) is/are the applicant(s) of the basic
application(s) listed on the Patent Request. The basic application(s) 1isted
on the Patent Request is/are the first application(s) made in a Convention
Country in respect of the invention.

John /Gordon Hinde

IRN: 424068 INSTR CODE: 54660
2
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(54) Title

SPORTS FOOTWEAR INCORPORATING A PLURALITY OF INSERTS WITH DIFFERENT ELASTIC
RESPONSE TO STRESSING BY THE USER'S FOOT

International Patent Classification(s)

(51)° A43B013/42 A43B 005/06 A43B 013/20
(21) Application No. : 70115/98 (22) Application Date : 11/06/98
(30) Priority Data
(31) Number (32) Date (33) Country
MI97A1390 12/06/97 ITITALY

(43) Publication Date: 17/12/98

(71)  Applicant(s) !
GLOBAL SPORTS TECHNOLOGIES, INC,

(72) inventor(s)
FILIPPO PAVESI; KING CHEE WONG

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001 !

(87)

Sports footwear with a vamp (1), and a lower support part
comprising a sole unit (3), this latter having a lower portion or
treading sole (4) for contacting the ground and an intersole (6)
overlying this treading sole, within said support part there being '
present ot least a first insert (10A) containing elements (14)

which deform elastically when subjected to pressure and are

enclosed within an air-containing sealed casing (11) positioned in

correspondence with the heel region (K) of the sole unit (3), and

a further insert (10C) positioned in correspondence with the

metatarsal region of the foot and also comprising a casing (11)

containing elements (14) deformable when subjected to pressure.

The deformable elements positioned in the insert (10A) in

correspondence with the heel region (K) have a different response

to pressure-stressing than the elements present in the insert

(10C) in correspondence with the metatarsal region (M) of the

foot.
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4 COMPLETE SPECIFICATION
FOR A STANDARD PATENT

ORIGINAL ’

Name and Address
of Applicant: Global Sports Technologies, Inc. ‘
Road Town !
Columbus Centra, First Floor
Tortola
British Virgin Islands

Actual Inventor(s): Filippo Pavesi and King Chee HWong

Address for Service: Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street
Sydney, New South Wales, 2000, Australia

Invention Title: Sports Footwear Incorporating a Plurality of Inserts
with Different Elastic Response to Stressing by the
User's Foot

The following statement is a full description of this invention, including the
best method of performing it known to me/us:-




0

-

w0

a8

SPORTS FOOTWEAR INCORPORATING A PLURALITY OF INSERTS WITH
DIFFERENT ELASTIC RESPONSE TO STRESSING BY THE USER'S FOOT

This invention relates to sports footwear in accordance with the

introduction to the main claim.

Sports footwear, in particular for sports such as running,
basketball, tennis, volleyball, walking ete. comprises a sole unit
associated with a vamp and divisible sulmtantiglly into tve well
defined parts, namely a lower part or treading sole making contact
with the ground and generally of rubber or a similar material, and
an upper part or intersole overlying the lower part. The
intersole is usually formed of expanded elastomers or mixtures

thereof, such as ethylvinylacetate or polyurethane.

For many yeers it has been required that sports footwear of the
aforesaid type be able to return to the user at least a part of
the impact force which the user generates on the ground during his
movement, so as to facilitate the lifting of the foot and make

this movement easier.

Besides the aforesaid characteristic, a particular requirement of
such footwear is, inter alia, to optimize the position of the
user's foot at the moment of contact with the ground in order to
pravent deformation of the bone structure of the user's limb. To
this must be added the reguirement of facilitating the natural

sequence of pronation and supination muovements by the user.

Various types of sports footwear are kpown which attempt to

satisfy the aforesaid requirements. From US 50692060 and U5
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5369896, sports footwear are known of the type comprising a vamp,
a lower support part for said vamp, and a sole unit provided in
this lower part. Inside the sole unit, within at least that part
thereof positioned in correspondence with the user's heel, there
is provided an insert comprising an airtight casing containing a
plurality of elastically deformable elvments substantially spaced
apart in a uniform manner. These elemwnts have substantially the
same height and are barrel-shaped. A mudification of this
arrangement uses an insert of the afuresuid type also positioned
in that part of the sole unit correspunding to the metatarsal
region of the user's foot. The elastically deformable elements
are connected together by arms lying substantially in a horizontal
plane and connected to the largest cruss-section region of said
elements.

Further footwear is known, forming the subject of a different
patent in the name of the present applicant, comprising a sole
unit of the aforesaid type provided with at least one insert
having elastically deformable elements inserted into an airtight
casing. These elements have different heights to give the casing
upper surface facing the user's foot & concave shape, in order to

provide optimum stability to the user's fout during movement.

In these arrangements and in others kuown in the state of the art,
the deformable elements of the variou. iliserts {or those provided
within the sole unit) possess homogentcous mechanical
characteristies. In other words, these cviements all provide
substantially the same clastic responst: to their stressing by the

usar's foot during his movement alony il ground.

Other arrangements are Known comprising « swlie unit in which
inserts are provided comprising a casiug containing air or oune or
more fluids in general. These arrangeiwi:to enable the response of
the various parts of the insert to be differentiated according to
their stressing during the movement of the user and enable
different damping characteristics to be obtained for the impaet

force generated by the user on the ground. These arrangements are
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however very costly and often do not achieve optimum differential

response Lo stressing.

An object of the present invention is to provide sports footwear

which is improved compared with known sports footwear.

A particular object of the invention is to provide sports footwear
af the aforesaid type with improved antitraumatic properties so au
to allow the user, and in particular an athlete, increased safety
during use (and, in the case of an athlete, the facility for
harder training), against the risk of possible accident. In the

particular case of an athlete, this makes it possible to achieve
better perfurmance.

A further ubject of the present invention is to provide footwear
of the stated type which rebalances the user's fool following its
resting on the ground, so increasing its stability and reducing
the energy expended in controlling the movement; this resuats in
increased efficiency.

A further object is to provide footwear of the aforesaid type
which reduces overloading, which in the user's limbs is generally
concentrated in the highest pressure areas, so increasing suppott
upstream of tlie areas concerned and hence reducing pressure
thereon; this results in reduced injury deriving from overlouading,

such as fractures or muscular lesions generated by such stressing.

A further ubject is to provide footwear of the aforesaid typs
vhich is of low weight, a cost consistent therewith, and a

pleasaut general appearance.

Thesge aid further objects which will be apparent to the expert of

the ari are attained by footwear in accordance with the

accompauying claims.

The present invention will be more apparent from the accompanyiig

figures, wliich are provided by way of non-limiting example a:

dita wmi
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which:

Figure 1 is a schematic plan view of footwear formed in accordance
with the present invention;

Figure 2 is a side view of the sole unit of Figure 1;

Figure 3 is a view similar to that of Figure 1, showing a
modification of the present invention;

Figure 4 is a perspective view of one embodiment of a part of the

present invention.

With reference to the said figures, sports footwear comprises a
vamp 1 and a lower part comprising a sole unit 3 (and other parts
such as a wedge or insoles, not shown). This latter comprises a
lower part or tread &, generally of rubber or similar material,
for contact with the ground.

With this tread there is upperly associated an intersole 6
constructed of elastsomer or a mixture of elastomers such as
ethylvinylacetate or polyurethane. Within the intersole 6 there
is at least one seat 8 (as in the figures, or several secats
separated from each other) containing at least one ingert 10
consisting of an airtight casing (containing a fluid such as air)
in which there are provided a plurality of elastically deformabic
elements 14 connected together, at least in succession, by arm, wi
bridges 13 lying in the same plane. In the embodiment shown in
the figures, this insert occupies the entire seat § which extends
from that region K of the sole unit at the user's hieel to the
metatarsal region M of the sole, and also occupies the sole tegaun
in correspondence with the user's foot arch {or arch region Pj.
Alternatively, if several seats are provided at the regions K, ¥

*

and P, several corresponding inserts are provided in these seats.

Preferably however, even if only one seat 8 is provided, in tiw
said regions K, M and F there are positioned a plurality of
inserts 10 (as shown) which in Figures i and 3 are indicated by

the reference numerals 10A, 10B, 10C, 10D, 10=.
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According to the invention, the elastically deformable elements 14
present in the different sole regions (K, M and P) display
different responses to pressure-stressing (ie to the squeezing
force exerted on them by the user during his movement, racing,

jumping ete.).

In particular, the inserts 10A and 10C present in the sole regions
K and M, and which are required to provide maximum damping to the
impact force exerted by the user's foot on the ground, possess
high compressibility. In contrast, the inserts 10B and 10Dare
less compressible than the aforesaid, while the insert 10E
possesses greater rigidity than the other inserts. The purpose of
this is to achieve the objects set by the invention for the

footwear formed in accordance with the figures.

More specifically, the insert 10A is of circular or substantially
ovoidal shape. Its purpose is to damp and dissipate as much as
possible the impact force generated by the user's heel on the
ground. This is because this part of the foot is substantially
rigid and in itself is not able to damp the impacts undergone by
the foot on touching the ground, in particular during racing,

jumping or the like.

The insert 10C has deformable elements 14 which are more elastic
than those of the insert 10Aand has a shape such as to fit below

the ends of the metatarsus of the user's foot.

In contrast the inserts 10B and 10D have deformable elements 14
which, as stated, are more rigid than the inserts 10A and 10C,
whereas the elements 14 of the insert 10E have to be still more
rigid than those of the other inserts. It should be noted that
the insert 10E can have different shapes depending on the use for
which the footwear is proposed. 1In the case of running shoes in
particular, this is to the side of the insert 10A (Figure 3) in
the medial side of the rear of the foot so as to control
physiological pronation movement. This insert precedes, towards

the forefoot, the insert 10C pusitioned in the metatarsal region M
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of the sole unit 3, to provide support for the foot upstream of
the metatarsi in order to ensure stability of the transverse front
arch of the foot under load. Alternatively, the insert 10E can be
at least partly annular (for example in the shape of a horseshoe)

and hence embrace the insert 10A.

The different responses to the pressure-stressing of the elements
14 of the various inserts can be obtained in different ways by
varying the choice of their constituent materials, of their shape

and cross-section, or of the intersole area occupied by them.

For example, a greater insert rigidity can be obtained by
increasing their density. This is particularly so if they are of
polyurethane construction. Alternatively, in the case of solid
polymers, elements 14 for greater rigidity inserts can be formed
from polymers of greater elastic modulus. According to another
possibility, to achieve greater deformation of an insert, its
elements can be formed with smaller dimensions than the deformable
elements 14 of another insert for which greater deformation is

required.

With regard to the deformable elements 14 in general, these can be
formed of expanded elastomers (for example polyurethane), allowing
their weight to be reduced. 1In contrast, by using elastomers of
different rigidity, in addition to different inserts with
different levels of compressibility as stated, it is possible to
obtain areas of different compressibilities in one and the same
insert 10A, B, C, D, E, for example so that the sole unit behaves
gradually in responding to the pressure stressing of its different
regions. For example, such graduality can be achieved in the
insert 10B in passing from the heel region K to the metatarsal
region M. This is possible in particular when the insert (such as
10B or 10C) comprises deformable elements 14 positioned along

parallel rows which are not interconnected.

The elements 14 can be shaped as a solid of rotation, a barrel

ete., with a cirecular, elliptical, polygonal or other base (such
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as the star shapes of Figure 4), and are welded (for example by

thermowelding) to the casing 11 which contains them. They can be
arranged as in the figure, with their longitudinal axis H

E perpendicular to the sole unit 3 (or to the ground or plane on

‘ % which they rest) or be arranged within the relative casing along

;; the other two axes of the space (not shown) containiny the axis H.

This enables various responses to be obtained to the pressure
‘ stressing of the various sole reglons, according tu the spatial

arrangement of the longitudinal axis of these elements. )

{0 If these latter are of polygonal shape (for example hexagunal) or
star shape (see Figure &), they provide excellent response to
stressing received along any one of two mutually perpendicular

axes, of which one is the aforesaid longitudinal axis H. !

E The elements 14 can be made solid (as in Figures 1 tu 3; ur hollow
[‘3&.‘ %" (as in Figure &). In this latter case they can also viternally
‘ﬁip ¢ contain a fluid (such as air, liquid or a gas). either at .

? atmospheric or other than atmospheric pressure. If the fluld is a
% gas different from air, it must be atoxic and non-poliutant, such

as nitrogen, carbon dioxide, sulphur hexafluoride, aryou ur the

20 like. With regard to liquids, these must be imert, atoxic and

preferably water-soluble, such as glycols, polyglycols,

o perfluorinated liquids (oils), polyesters or petroleum products
such as kerosene or oils usable in vehicle engines. Higl-builing
alcohols can also be used. If sueh liquids or gases ave used, the

2% elements 14 must obviously be formed of a material of iuw gas

permeability and not attackable by the liquids, such as plastic

polyurethane or polyester-urethane thermoplastic resiu.

Finally, said elements 14 can be prepared by varicus pruduction
processes, such as injection-moulding, extrusion, biow-woulding or
40 vacuum-forming. The said elements can be prepared as a sequelce
of elements located in succession. This succession oy row of
elements can then be divided into a plurality of sucesssions tou be

; positioned, for example as shown in the figures, in the luserts
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10B and 10C, side by side and substantially parallel to each

other. Alternatively, a succession can be positioned as a spiral
(as in the insert 10A) or along a circular or arched or angled
line (as in the inserts 10D and 10E of Figure 3 respectively).

%~ Other arrangements are however possible falling within the same
inventive concept. For example, for the invention to be able to
attain its objects, it is sufficient that the sole unit contains
the elements 10A and 10C with the deformable elements providing a

% different response to pressure-stressing by the user's foot during
?E (© his movement (as described heretofore). In the other regions of !
%‘é the sole unit in which in the figures the inserts 10C, 10D and 10E

?m are present, these latter can be replaced by traditional intersole
: materials (ethylvinylacetate or the like) with added elements such

as arches, vaults and plates constructed of rigid, light and

>,
-
-
-
-

-—

highly elastic materials such as composite mateirials comprising i

-
-
o
-

?,?..“ carbon fibres, glass fibres, aramid fibres (Kevlar) or polyester, i

or their combinations or the like.

In addition, the deformable elements 14 of at least one of the
inserts 10A, B, C, D and E can be positioned either in a single

20 plane or on several superposed levels,

These arrangements are also to be considered as falling within the

scope of the present document.

i
'
i
!
i
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The claims defining the invention are as follows:

1, Sports footwear with a vamp (1), and a lower support part
comprising a sole unit (3), this latter having a lower portion or
treading sole (4) for contacting the ground and an intersole (6)
overlying this treading sole, within said support part there being
present at least a first insert (10A) containing elements (1%)
which deform elastically under pressure and are enclosed within an
air-containing sealed casing (11) positioned in correspondence
with the heel region (K) of the sole unit (3), and a further
insert (10C) positioned in correspondence with the metatarsal
region of the foot and also comprising a casing (11) containing
elements (14) deformable under pressure, wherein the deformable
elements positioned in the insert (10A) in correspondence with the
heel region (K) have a diffusrent tesponse to pressure-stressing
than the elements present an the insert {(10C) in correspondence

with the metatarsal region (M) of the foot.

2. Sports footwear as claimed in claim 1, characterised by
comprising a third insert (10B) positioned in correspondence with
the plantar arch region (P) and comprising deformable wlements
(14) enclosed within an sir-containing sealed casing, said
deformable elements having a different responge to stressing than
the elements of the first and second insert (10A, 10C) positiuned
in the heel region (K) and metatarsal region (M) of said sule
unit, there being provided to the front of the metatarsal regiun
(M) of the sole unit a fourth insert (10D) comprising deformable
elements (14) enclosed within an air-containing sealed casing and
having equal characteristics or deformation as the insert

positioned in the plantar arch region (P).

3. Sports footwear as claimed in claims 1 and 2,
characterised by comprising a fifth insert (10E) provided at least
partly within the heel region (K} of the sole unit and comprising
deformable wluments (14) inserted into an air-containing sealed
casing {11}, said elements having a different respons: Ly

pressure-stressing than the elements (14) of the other lnseris
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(10A, 10B, 10C, 10D) present in the sole unit (3).

4, Sports fuotwear as elaimed in the preceding claims,
characterised in that the deformable clements of the fifth insert
(10E) provided at least partly in the heel region (K) have greater
rigidity than those (14) of the third and fourth insert (10B, 10D)
positioned within the plantar arch region {P) and to the front of
the metatarsal regivn (M) of the sole unit, these latter clements
(14) having greater rigidity than those of the second inscert (10C)
positioned in the metatarsal regior (M) of the sole unit (3), the
elements (14) of thiy latter insert (10C) being more clastic than
the deformable clements (14) of the first insert (10A) positioned
in correspondence witly the heel region (X),

5. Sports fuutweaur as claimed in elaim 3, characterised in
that the insert (10B) provided at least partly within the heel
region (K) at leaut partly surrounds the first insert (10A) and is
configured at lueast uw a ring portion embracing this latter.

6. Sporty fuutwear gs claimed in c¢laim 3, characterised in
that towards the tfurefuot the f£ifth insert precedes the second
insert (10C) and is» interposed between this latter and the third
insert (10B).

7. Sports foutwear as claimed in claim 1, charactetisued in
that the deforuubiv vlements (14) of each insert (194, B, ¢, D, E)
are arranged in aswtual succegsion and are connected together by
interconnection atis ot bridges (13).

8. Sporty fuotwear as claimed in claim 1, charactoerised in
that the deformuble elements (14) are positioned along a spiral
within at least the first insert {(104a).

9. Sports fovtwedr as cluimed in elaim 1, charactetrised iu
that the defurmable elements (14) are positioned along several
mutually independent parallel lines within the second and third
insert (10B, 10UY.
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10, Sports footwear as claimed in claim 1, characterised in
that the deformable clements (14) of the inserts (10A, B, C, D, E)
are barrel-shaped.

11, Sports footwear as claimed in claim 1, characterised in
that the deformable elements (14) of the inserts (10A, B, C, D, E)
are shaped as a solid of revolution,

12. Sports footwear as claimed in eclaim 1, characterised in
that the deformable elements are dihedrons of polygonal, star or
similar section.

13. Sports footwear as claimed in any one of claims 1 and 10
to 12, characterised in that the deformable elements (14) are
solid,

14, Sports footwear as claimed in any one of claims 1 and 10
tu 12, characterised in that the deformable elements (14) are
hollow.

15, Sports footwear as claimed in claim 14, characterised in
thut the deformable elements contain a fluid.

16, Sports footwear as claimed in eclaim 15, characterised in
that the fluid is a liquid.

17. Sports footwear ag claimed in claim 15, characterised in
thut the fluid is a gas.

8. Sports footwear as claimed in claim 5, characterised in

that the fluid is at a pressure different from atmospleric,

19, Sports footwear as claimed in claim 1, characterised in
that the inserts (10A, B, C, D, E) are positioned in respective
suats (8) provided in the sole unit.

€}

20. Sports footwear as claimed in claim 1, characterised in
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that at least within one insert (10A, 10B, 10C, 10D, 10E) the deformable elements
present therein have a differential response to the pressure-stressing to which the insert
is subjected.

21. Sports footwear as claimed in claim 1, characterised in that the first
and second insert (10A, 10B) are portions of a single insert (10) inserted into a
corresponding seat (8) in the sole unit (3).

22. Sports footwear as claimed in claim 21, characterised in that the single
insert (10) present in the sole unit (3) also comprises at least one taken from the group
consisting of the third insert (10B), the fourth insert (10D) and the fifth insert (10E).

23, Sports footwear as claimed in claim 1, characterised in that the
deformable elements (14) are secured to the sealed casing (11).
24. Sports footwear as claimed in claim 1, characterised in that the

deformable elements (14) are positioned in mutually superposed layers, said elements of
different layers being secured together and being secured to the casing (11) which
contains them,

25. Sports footwear substantially as described herein with reference to
Figs. 1 and 2, Fig. 3 or Fig. 4 of the accompanying drawings.

DATED this Eleventh Day of June 1998
Global Sports Technologies, Inc.
Patent Attorneys for the Applicant

SPRUSON & FERGUSON




Abstract:

SPORTS FOOTWEAR INCORPORATING A PLURALITY OF INSERTS WITH
DIFFERENT ELASTIC RESPONSE TO STRESSING BY THE USER'S FOOT

Sports footwear with a vamp (1), and a lower support part
comprising a sole unit (3), this latter having a lower portion or
treading sole (4) for contacting the ground and an intersole (6)
overlying this treading sole, within said support part there being
present at least a first insert (10A) containing elements (14)
which deform elastically when subjected to pressure and are
enclosed within an air-containing sealed casing (11) positioned in
correspondence with the heel region (K) of the sole unit (3), and
a further imsert (10C) positioned in correspondence with the
metatarsal region of the foot and also comprising a casing (11)
containing elements (14) deformable when subjected to pressure.
The deformable elements positioned in the insert (10A) in
correspondence with the heel region (K) have a different response
to pressure-stressing than the elements present in the insert
(10C) in correspondence with the metatarsal region (M) of the
foot.
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