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(57) Abregé/Abstract:
An outsole (1, 3), In particular, for athletic shoes (2) can be realized with a significant elastic deformabillity in the tangential direction
so as to also achieve a superior shock-absorption when the foot contacts the ground obliguely and with a slight propulsive force.
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(57) Abrege(suite)/Abstract(continued):

According to the invention, the sole (1) essentially Is only rigid to a tangential deformation beyond at least one critical point of
deformation In the region that is deformed to this critical point. This results in a correspondingly increased stability for the runner In
the respective point of contact or load application. The runner Is also able to push off from the point of load application without any
loss In distance. A floating effect on the sole Is prevented. The sole can be affixed, as a whole or in a plurality of parts, also
detachably to an intermediate sole (4) of the shoe (2).
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ABSTRACT

An outsole (1, 3), 1in particular, for athletic shoes (2)
can be realized with a significant elastic deformability in
the tangential direction so as to also achieve a superior
shock-absorption when the foot contacts the ground
obliquely and with a slight propulsive force. According to
the invention, the sole (1) essentially 1s only rigid to a
tangential deformation beyond at least one critical point
of deformation 1in the region that 1s deformed to this
critical point. This results 1n a correspondingly increased
stability for the runner in the respective point of contact
or load application. The runner 1s also able to push off
from the point of load application without any loss in
distance. A floating effect on the sole 1is prevented. The
sole can be affixed, as a whole or in a plurality of parts,

also detachably to an intermediate sole (4) of the shoe

(2) .

(Figure 1).
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OUTSOLE
TECHNICAL FIELD
The present 1nvention ©pertains to an outsole, 1n
particular, for athletic shoes which can also Dbe

elastically deformed in the tangential direction.

In this context, the term deformation 1in the tangential
direction refers to a deformation 1n the direction
tangential or parallel to the plane of the outsole or its
outer surface which, for example, 1s caused by shearing.
Such a deformation differs from a deformation 1in the
direction perpendicular to the plane of the outsole or its
outer surface which, for example, 1s caused by compression.
on a horizontal surface, the tangential direction
approximately coincides with the horizontal direction, and
the perpendicular direction approximately coincides with

the vertical direction.

STATE OF THE ART

Outsoles with elastically resilient outsoles are known in
numerous variations, wherein different elastic materials of
various hardnesses are used. There also exist outsocles with
embedded air or gel cushions. These cushions are intended
to elastically absorb the shocks that occur while running
and to thusly protect, 1in particular, the joints of the

runner while simultaneocusly providing a comfortable running

experience.

Most athletic shoes currently available on the market have
spring characteristics that primary provide a spring effect
in the vertical direction or 1in the direction perpendicular
to the running surface, namely 1n the form of a compression
of the sole. However, these outsoles are relatively rigid

in the horizontal or tangential direction and do not vield
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sufficiently' 1if the runner's foot contacts the ground
obliquely and with a slight propulsive force. This rigidity
in the horizontal or tangential direction 1is regquired
because a more significant deformability of the sole in the
horizontal direction would inevitably result in a floating
effect. This would negatively 1influence the stability of
the runner. In addition, the runner would lose at least a
certain distance with each step because the sole would
initially have to slightly deform 1in the' respectively
opposite direction when the runner pushes off in the
running dilrection. Naturally, this floating effect can

already be observed 1in known athletic shoes to a certain

degree.

EXPLANATION OF THE INVENTION

The present invention is based on the objective of
disclosing an outsole with a simple design which makes it
possible to eliminate the above-described floating effect

and can also be realized sufficiently soft and resilient in

the tangential direction.

This objective 1s attained with an outsole that can also be
deformed 1n the tangential direction and is characterized
by the fact that 1t essentially 1s only rigid to a
tangential deformation beyond at least one critical point

of deformation in the region that 1s deformed to this

critical point.

If the at least one critical point of deformation and the
load exerted wupon the outsole reguired to reach this
critical point of deformation are suitably chosen by
adjusting the hardness or resilience of the outsole
accordingly, the sole according to the invention can be
realized such that 1t 1s also soft and resilient
tangentially over a broad range of deformation, and that

the critical point of deformation is only reached to a
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locally limited degree while running, namely in the zone of
the sole that is subjected to the maximum load, and only

around the time at which this maximum load occurs.

This not only results 1n a sufficient shock absorption if
the runner's foot contacts the ground obliguely and/or with
a slight propulsive force, but also in a superior stability
at the respective point of impact or load application, from

which the runner 1is able to directly push off again without

any loss 1n distance . The previously described floating

effect is prevented in this fashion.

It goes without saying that the c¢ritical point of
deformation, at which the tangentilial deformability of the
sole according to the 1invention 1s terminated, depends on
the type o©of deformation. The deformation does not
necessarlly have to occur exclusively 1n the tangential
direction. A critical deformation can also be reached

during a purely perpendicular or vertical deformation.

According to one preferred embodiment of the invention, the
critical point of deformation 1s only reached after a
tangential and/or perpendicular deformation path that is
greater than 20 % of the deformable thickness of the sole,
if applicable, even greater than 50 % of this thickness.

The absolute deformation value may easily reach a few cm.

With respect to constructive considerationsg and the
materials used, the outsole according to the invention may,
in principle, Dbe realized 1n different ways. Various
embodiments are described below with reference to the
figures. The following description only pertains to those
embodiments 1n which, for example, two layers of the sole
are separated, 1n particular, by an elastically deformable
element, and 1in which the deformable element has a
sufficient deformability and makes i1t possible to achieve a

frictional, non-positive and/or positive engagement between
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the two layers, namely while essentially preventing the two

layers from being displaced parallel to one another.

In a further development of the invention, the sole can be
provided with means for detachable fixing to an
intermediate sole of a shoe. If the sole is executed as
multi-part in this case, the individual parts can be
attached independently of one another and/or, e.g. in the
event of wear, can be individually exchanged. In this
situation, differently constructed parts could also be made
available and/or individual designs could be produced which
are especilally adapted to the respective needs and the
running style of the individual runner.

In accordance with an aspect of the present invention, there
1s provided an outsole for athletic shoes, comprising an
elastic deformability also in the tangential direction so
that a sufficient cushioning effect is achieved even if the
tread of the foot 1is inclined and somewhat slipping, wherein
the outsole encompasses two layers, which are separated by
means of at least one elastically deformable element,
wherein the element, in response to reaching a critical
point deformation, enables a mutual frictionally engaged,
non-positive or positive contact of the two layers and a
prevention of a parallel displaceability of the two layers

so that a secure footing on the region, which is deformed to
such an extent, is given.

In accordance with an aspect of the present invention, there
1s provided an outsole for athletic shoes, wherein the
outsole 1s elastically deformable in the tangential
direction so that a sufficient cushioning effect is achieved
even 1f the tread of the foot is inclined and somewhat
slipping, wherein the outsole comprises two layers, which
are separated Dby means of at least one elastically
deformable element, wherein the element, in response to
reaching a c¢ritical point deformation, enables a mutual

frictionally engaged, non-positive or positive contact of
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the two layers and a prevention of a parallel
displaceability of the two layers so that a secure footing
on the region, which is deformed to such an extent, 1is

given.
BRIEF EXPLANATION OF THE FIGURES

The invention i1is described in greater detail below with
reference to embodiments that are illustrated 1n the

figures. The figures show:

Figure 1, a side view of an athletic shoe with an outsole
according to a first embodiment of the invention, namely a)
while not being subjected to a load, b) while being

subjected to a transversely forward load and c) while
pushing off;

Figure 2, a rear view of the athletic shoe shown in Figure

1, namely a) while not being subjected to a load and b)
while belng subjected to a laterally oblique load;

Figure 3, detailed representations of the hollow elements
of the outsole shown in Figure 1, namely a) while not being
subjected to a load, b) while being subjected to

transversely forward load and c) while being subjected to a
vertical load;
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Figure 4, a side view of another embodiment of an outsole
according to the invention which comprises tubular hollow
elements between the two layers, namely a) while not being
subjected to a load and b) while being subjected to a

transversely forward load;

Figure 5, a side view of an embodiment of an outsole
according to the invention which 1s divided 1nto a ball
section and a heel section and comprises two layers that
are connected to one another by means of deformable webs,
namely a) while not being subjected to a load and b) while

being subjected to a transversely forward load;

Figure 6, an outsole according to the invention with an

enclosed volume that is filled with a medium,

Figure 7, a partially sectioned representation of a further

outsole according to the invention which is provided with a

toothing;

Figure 8, the sports shoe from Fig. 1, whereilin according
to a further development of the invention, parts of the

outsole are or can be detachably affixed to an intermediate

sole;

Figure 9, the sgsports shoe from Fig. 8 viewed from behind
under a) and b) with various numbers of detachably attached

sole portions adjacent to one another;

Figure 10, a hollow element for an outsole according to the

invention somewhat modified compared with the hollow

elements from Fig. 3;

Figure 11, a further embodiment of an individual sole

element for an outsole according to the 1nvention.
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EMBODIMENTS OF THE INVENTION

One embodiment of the invention 1s 1nitially described
below with reference to Figure 1. Although this embodiment
does not necessarlly  represent the most preferred
embodiment of the invention, it suffices for explaining the

essential characteristics of the invention.

Figure 1 shows a running shoe 2 that is equipped with an
outsole 1 according to the 1invention. The outsole 1 is
formed by a plurality of profile-like hollow elements 3
that contain tubular parts 3.1 and are fixed to the
underside of an 1intermediate sole 4 of the running shoe 1
with webs 3.2 that are integrally formed thereon, e.g., by
means of bonding. The hollow elements 3 are, for example,
manufactured from a rubber material that is able to at
least partially deform in an elastic fashion under the
loads that occur while running. The material preferably has
a high static friction with respect to other materials, but
also with respect to itself. Several hollow elements 3 are
arranged behind one another in the longitudinal direction
of the running shoe 2, wherein a gap remains in the region
between the ball and the heel. The hollow elements 3 may
respectively extend over the entire width of the running
shoe 2. However, 1t would alsoc be conceilvable to arrange

two or more hollow elements 3 laterally adjacent to one

another as shown in Figure 2.

For example, 1if the running shoe 2 1is subjected to a
transversely forward load when 1t contacts the ground as
illustrated by the arrow Pl in Figure 1 b), the tubular
parts 3.1 are, 1f their dimensions are chosen accordingly,
completely compressed after an 1initial elastic absorption
of the load in the form of a vertical and horizontal
deformation. This leads to a frictional engagement between
their upper shell 3.1.1 and their lower shell 3.1.2 (see

Figure 3). This frictional engagement generates such a high
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resistance to an additional deformation of thé tubular
parts 3.1 that they practically can only be additionally
deformed by the remaining elasticity of the material, i.e.,
"to a negligible degree. In this position and in this state
of the outsole 1, the runner is in contact with the ground
5 1n such a way that a horizontal shift practically can no

longer take place. This means that the runner has a

superior stability.

el

In addition, the runner 1s able to push off from the
position shown in Figure 2 for the next step as illustrated
in Figure 1 c¢) without any loss in distance, namely because
the previously described frictional engagement between the
tubular parts 3.1 practically makes it impossible for these
parts to horizontally deform to a noteworthy degree in the
direction of the load that occurs while pushing off and is
indicated by the arrow P2. Naturally, one prerequisite for
this 1s that the load exerted upon the deformed region of
the sole 1s maintained between the time at which the foot
contacts the ground and the time at which the runner pushes

off again. However, this 1s usually the case when running

normally.

Figure 2 shows the running shoe 2 according to Figure 1 in
the form of a rear view, namely while a) not being
subjected to a load and b) while being subjected to a
laterally oblique load. In this case, a compression of the
tubular parts 3.1 of the hollow elements 3 can also take
place such that a frictional engagement between their upper
shells 3.1.1 and their lower shells 3.1.2 1s produced. This
means that the runner wearing the running shoe 2 1is in
contact with the ground 5 in such a way that a practically

unyielding lateral stability is achieved.

The previously described embodiment 1is characterized by
extremely long deformation paths. Between the state shown

in Figure 1 a) 1n which no load 1s exerted upon the outsole
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and the state shown in Figure 1 b) in which the frictional
engagement occurs, these deformation paths may easily
amount to more than 20 %, if applicable, even more than 50
%. The shoe shown i1in Figures 1 and 2 causes the runner to
"float on clouds," but the runner never has an unstable

sensation and 1s always directly and solidly 1in contact

with the ground.

Figure 3 shows a detailed representation of the hollow
elements 3 according to Figure 1, namely while a) not being
subjected to a load and b) while being subjected to a
tangential load. A deformation under a vertically downward
acting load 1s shown 1n part c) of this figure. This part
elucidates how the previously described advantages with
respect to the stability of the runner and the ability of
the runner to push off without any loss in distance are

also achieved under a purely vertical load.

The outsole 6 shown 1n Figure 4 also comprises tubular
hollow elements 6.1 that, for example, consist of a rubber
material. However, the hollow elements are arranged between
an upper layer 6.2 and a lower layer 6.3 in this case and
rigidly connected to the respective layers. The two layers
6.2 and 6.3 extend over the entire surface of the outsole.
The upper layer 6.2 may, 1n principle, be formed by a layer
that 1s provided anyhow or by an intermediate layer of the
shoe. The lower layer 6.3 could also be provided with a
profile. The function of the outsole 6 that is shown in
Figure 4 while a) not being subjected to a load basically
is ildentical to that of the outsole 1 described above with
reference to Figure 2. When the tubular hollow elements 6.1
are compressed, a frictional engagement between their upper
shell and their lower shell 1s, 1n particular, also
produced in this case as shown 1n part b) of Figure 4. The
deformation of the hollow elements 6.1 under a load 1is,

however, distributed over a larger area due to the thrust

effect exerted by the lower layer 6.3.
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In the embodiment shown in Figure 5, two separate parts 7.1
and 7.2 are respectively provided for the ball region and
the heel region of the outsole 7. It would, in principle,
also be conceivable to realize such a separate design in
the other discussed embodiments. In addition, simple webs
7.1.3 and 7.2.3 that can be elastically deformed are
arranged between the respective upper layers 7.1.1 and
7.2.1 and the respective lower layers 7.1.2 and 7.2.2.
Under a load, these webs lie flatly between the two outer
layers as, for example, illustrated in part b) of Figure 5.
If a material with a high coefficient of friction is used

for the outer layers and the webs, a frictional engagement

similar to that described above is produced in the
situation shown in Figure 5 b). This means that the upper
and the lower layers take over part of the function of the

above-described upper and lower shells of the tubular parts

shown in Figure 1. The function of the webs, in contrast,
1s approximately identical to that of the flanks of the

tubular parts. Two such flanks that are arranged opposite

of one another are identified by the reference symbols
3.1.3 and 3.1.4 in Figure 3.

In the outsole 8 shown in Figure 6, no elastic elements are
provided between an upper layer 8.1 and a lower layer 8.2.
The upper and the lower layer are connected by peripheral
side elements 8.3 such that a closed volume 8.4 is formed.
This closed volume is filled with a fluid, in particular, a
gas such as air or, for example, a gel. In this case, it is
important that the outsole can be deformed under the loads
that occur while running to such a degree that, as shown in
part b), the upper layer 8.1 and the lower layer 8.2 can
contact one another in the region subjected to the load. A

frictional engagement with the above-described properties

is also produced in this case if a material with a high

coefficient of friction is chosen for both lavers.



CA 02488274 2004-12-01

- 10 -

If an incompressible gel is used as the medium for filling
rhe volume 8.4, the entire volume or parts thereof need to
be elastically expandable in order to achieve the desired
effect. If the volume 8.4 is filled with a gas, it would be
possible to provide an additional valve 8.5, e.g., in the
heel region. The elastic properties and the resilience of
rhe outsole could then be changed by varying the gas
pressure in order to adapt the outsole to, for example, the

weight or the running characteristics of a specific runner.

Instead of producing a frictional engagement as in the
previously described embodiments, 1t would be possible to
alternatively or additionally produce a positive engagement
as shown in the partially illustrated outsole 9 according
to Figure 7. In this case, a toothing 1is, for example,

arranged between an upper layer 2.1 and a lower layer 9.2.

According to a further development of the invention, the
sole can be provided with means which allow 1t to be
detachably affixed to an intermediate sole of the shoe.
The sole can in this case be detachably affixed as a whole,
in parts or also merely with reference to individual parts.
Figure 8 shows a running shoe 2 in which the entire sole 1,
but in individual parts, 1is detachably affixed to an
intermediate sole 4 of the running shoe 2. In this case,
as in the example from Fig. 1, the sole 1 is formed by a
plurality of profile-shaped hollow elements 3 which have
rubular sections 3.1 and are detachably affixed to the
uinderside of the intermediate sole 4 with moulded-on webs
3.2 or are only provided for detachable affixing to the
ynderside of the intermediate sole 4 with reference to the
hollow elements arranged in the ball area. As can be
clearly seen from the enlarged section A 1n Fig. 8, a so-
called hook and loop fastener 10 which can be made many
rimes and can be detached again, 1is used as the fixing
means, wherein the webs 3.2 of the hollow elements 3 are

provided with the layer 10.1 of the hook and loop fastener
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which 1is constructed as hook-shaped. Accordingly, the
intermediate sole 4 1s provided with the complementary
layer 10.2 of the hook and 1loop fastener 10, 1.e.,

over the entire

constructed as loop-shaped, preferably

area. The two lavers of the hook and loop fastener can each

be fixedly glued to the hollow elements on the one hand and

to the intermediate sole on the other hand.

The detachable fixing has the advantage that 1f necessary,
the sole according to the invention can only be attached to
the intermediate sole as required, e.g. directly before and
for a training run and the shoe can otherwise also be used
without this sole. This particularly makes sense when the
sole according to the invention is provided to achieve long
spring deflections, e.g. with relatively voluminous hollow
elements. In order to protect the intermediate sole and
the loop layer of the hook and loop fastener preferably
attached thereto, in this case an alternatively attachable
protective layer could also be provided per hook and loop

fastener, which however 1s not shown here.

The detachable fixing on the other hand has the advantage
that a worn sole can be replaced with a new one. In the
case of a multi-part construction of the sole as 1in the
example from Fig. 8 individual parts could also be
exchanged whereby, for example, non-uniform wear of the
sole caused by the individual running style of each runner
could also be taken into account. In this case, however,
each runner could make up his own sole with optimum shock-
absorbing properties for him, for example, by a special
arrangement of the 1individual parts. As an example of
this, Fig. 9 shows the running shoe from Fig. 8 1in two
views from behind wherein under a) and b) respectively two
and three rows of hollow elements 3 are arranged adjacent
to one another in the heel area. For an individual shaping
of the sole according to the invention, however,

differently constructed parts with different properties
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‘could be made available by the manufacturer. As an eXample
of this, Fig. 8 shows a hollow element 3' arranged in the
main loading area of the sole, which 1s provided with a
greater wall thickness and as a result, for example, 1is

somewhat more rigid with respect to deformation than the

remaining hollow elements.

Figure 10 also shows a hollow element 3" somewhat modified
compared with the hollow elements from Fig. 3 for an

outsole according to the invention, wherein this hollow

element 3" 1s provided with a flat base surface. In
addition, the wall thickness o©of the element 18 not
constructed as the same throughout. It has been shown that

with the form shown, an even better feeling of standing and

an improved push-off from the point of contact can be

achieved.

Finally, Fig. 11 shows a schematic diagram of a further
embodiment of an individual sole element 11 for an outsole
according to the invention which has a vertically oriented

tubular section i1instead of a horizontal one.

With respect to the previously described embodiments, it
should be noted that individual elements or characteristics
thereof may, if applicable, also be utilized in combination
with other embodiments. This applies, for example, to the
division of the outsole into a ball section and a heel
section, as well as to the arrangement of a profile.
Frictional engagement means and positive engagement means
may be utilized individually or 1n combination. The
embodiments shown in Figures 4 or 5 could be combined with
the embodiment shown in Figure 6, wherein an elastic and/or
shock-absorbing medium or fluid would be introduced 1into
corresponding hollow spaces in the embodiments according to
Figure 4 or 5. Vice versa, mechanical spring elements or
shock-absorption elements could be additionally provided 1in

Figure 6. In the further development of the invention in
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which the sole according to the i1nvention can be detachably
affixed as a whole or at least parts thereof, to an
intermediate sole, instead of a hook and loop fastener with
a hook-shaped layer and a loop-shaped or felt-like laver, a
hook and loop fastener with two hook-shaped layvers adapted
to one another can also be used wherein such a hook and
loop fastener has a higher adhesive force. The detachable
connection could alternatively or additionally also be made

using a special, re-detachable adhesive.
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LIST OF REFERENCE SYMBOLS

Outsole
Running shoe
Hollow elements

Tubular parts of the hollow elements 3
Webs of the hollow elements 3
Upper shell of the tubular parts 3.1

Lower shell of the tubular parts 3.1
Flanks of the tubular parts 3.1
Intermediate sole

Ground

Outsole

Tubular hollow elements of the outsole 6
Upper layer of the outsole 6

Lower layer of the outsole 6

Outsole

Ball section of the outsole 7

Heel section of the outsole 7

Upper layer of the outsole sections 7.1 and
7.2

Lower layer of the outsole sections 7.1 and
7.2

Deformable webs

Outsole

Upper layer of the outsole 8

Lower layer of the outsole 8

prm

Peripheral side parts of the outsole 8

Volume of the outsole 8

Valve on the outsole 8

OQutsole

Upper layer of the outsole 9

Lower layer of the outsole 9

Hook and loop fastener |

Hook-shaped layer of the hook and loop

fastener 10
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10.12 Loop-shaped layer of the hook and loop
fastener 10
11 Sole element with vertical tube
P1 Arrow 1indicating the load when contacting

the ground

P2 Arrow 1ndicating the load when pushing off



CA 02488274 2008-10-28

16

CLAIMS

An outsole for athletic shoes, wherein the outsole 1is
elastically deformable in the tangential direction so
that a sufficient cushioning effect is achieved even 1if
the tread of the foot is inclined and somewhat slipping,
wherein the outsole comprises two layers, which are
separated by means of at least one elastically
deformable element, wherein the element, 1n response to
reaching a critical point deformation, enables a mutual
frictionally engaged, non-positive or positive contact
of the two layers and a prevention of a parallel
displaceability of the two layers so that a secure

footing on the region, which 1s deformed to such an

extent, 1is given.

The outsole according to claim 1, wherein the critical

point deformation 1s only reached after a tangential
and/or vertical deformation that is greater than 20% of
the deformable thickness of the outsole.

The outsole according to claim 1, wherein the critical
point deformation is reached only after a tangential
and/or vertical deformation that is greater than 50% of
the deformable thickness of the outsole.

The outsole according to any one of claims 1-3,
wherein the outsole 1is provided with at 1least one

elastically deformable hollow element that contains one
or more hollow spaces.

The outsole according to claim 4, wherein the hollow

element comprises a deformable tubular section.

The outsole according to claim 4 or 5, wherein several

hollow elements are arranged behind one another in the
longitudinal direction of the outsole.
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The outsole according to claim 4, wherein the hollow
element contains two outer layers that are connected

to one another by deformable webs such that several

hollow spaces are formed.

The outsole according to claim 4, wherein the hollow
element contains at least one chamber that 1g filled

with a fluid.

The outsole according to c¢laim 8, wherein the hollow

element containg at least one air-filled chamber that

1s elastically deformable by compressing the air

contained therein.

The outsole according to claim 9, wherein the air-

filled into the chamber 1is subjected to a higher

pressure than the atmospheric pressure.

F

The outsole according to any one of claims 1 to

10, wherein said outsole 1s provided with

means for detachable fixing to an intermediate sole

of a shoe.

The outsole according to claim 11, wherein said
ocoutsole 1s constructed as multi-part and wherein the

individual parts are detachably attachable as

P

ferent

desired at different points locations or in di!

designs to the 1ntermediate sole.

The outsole according to any one of claims 11 or 12,

wherein 1t 1s constructed as multi-part and that at

least two of 1ts parts have a different shaping or

elasticity.

The outsole according to any one of claims 11 to 13,
wherein the means for detachable fixing comprise a part

of a hook and loop fastener and wherein  the

intermediate
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sole 1s provided with the complementary part of this

hook and loop fastener.

The outsole according to claim 14,
comprise a part of the hook and loop
with hooks.

wherein the means

fastener provided



CA 02488274 2008-01-04

2
1

easgradn
P9 RO oss

v, *sadPevodanse
el o o s age ey
o I o p.ﬁ. AaBPROGPOSed

Sle » S S Rowbeny

Pheoedpape
LR RN NE N WY
LA A A N X N N N
AL A EE N RN

EERNEN TR
BN s v ss00ace

- _.\.,.nm,u,,w_ meoNePvee

J.,.‘.'......
IPER * ¢ o O e
) L A N B B W
00000.000
e oahee
T4 é6vowa

AR XN FENEE
sbeoresnbes

,.... NR® *2pevyey
Beosoepeons

Ll

.......

ALl

\..\(._.4..-)1-.\ Hrc.{l.\.)
.....)ll.i .s..rﬂ ¢ i -y

M of_$eed
r 4

"
(3

B ML)
\J
’
L J

»
.
»

-
®

)
&

-
-

[
L ]
F

-

——

N
..
®
mc.ﬁ «»

{

o'

(L

»

bAS

..

)
of

@
- .

)

ST DX

()

- " g
F
[ & o

OB 5

g
L
¢
-

1 €

&~
*
»
a

8
oo

AL L Y= 2fod )
L)

.fh

A )

-
[

:

4

w
»

.&

\

A

\
L )
@

LN

A

o

[ ]

XAy

*Phespgange
2SACPanpgp

2%

il S

: BBt - L EN N NN
Lt T
sy\u..“r n{.nq - SPo0decgorng
\H ’Iﬂ%@ s -H”.a - ‘”ar.
o pe i

38 Mol Y&

. 0.0000.000
(.\.{H} besprogase

® -
L

<

r\
)
-k

)

Y

’ ':toi. ,

LA o

q

| Wy e
a®
B8

"~
| 4

L]

&
a \d

-

--.

aﬂsv

D3

5 i'i

L% LA

s

- -y

‘C

Roa TR

A A Yoo
-

£

14T

S
A



CA 02488274 2008-01-04

..#‘..r -
zapr.

N IHI et Ay
-

vty - - ﬁ. ........'..‘
,ﬁ&ﬁﬂ AT V) SPPRreeoros
i Cee o énosny

! 9
rdﬁ

AeRosrovege

9B baafhas
RV EOOPEIOOe
PR esGaBhopanay a

St rvacsses
L R A N NN NN EY
LR A A B K N N 3
.l.i.t.lldl.
SPROSsnEgets
L N RN
A A BN AN NN N,
28200048084
L I N N N N
CSS et aABueny
Velsnsoweoeta
SdiABadseve
SaNPE TR e

L AR B N N N W I
"0 PRNSIPIPTEN
_—aA A AN Y

SouGobonna
. AR AT R NRY R
PP atreovsonn
EEREIENNNEN
vt T vy e A LN TR
RENAY PQ?(?WQ LR X X T

A A EEEEF NE W
(A A N XN N FYEREE

LA A R A RN XN

' L EEFEE YR ENY )
RV 400 eenneoey
s ceedvasIRree
T RAAMEILIYIEY

. - ———
.

L

St vyeep *
po i ovc"“.“n“

a4

’

oo’ fPov oy

SRS sonaones

Jas)

(‘
qw(.w._
- }vu_w
. Py .
P 1
v 2
g '

A E NN NV

L A X N TR R}
LR NN N RY
A X AN NS




CA 02488274 2008-01-04

3/6

3.4
. 3.4;,9_.

s 5 m"”ﬁ»‘?ﬁo’vm BN mms J RIS AP ARV RS

Fig 3b)

:1

l"'

ﬁaora.- 5 »%U&Vﬁoﬂf?“f% ALY ﬂ?ﬂf BN

Fig 3¢0)

. e

abhad %4

i!’“\f

RN ::2"":{".' XN % ENCIR IO SO i
SRS 5 qamé'»?»%’?.@ %? m‘v% EXNED Dﬂ%‘?&% MR:N%‘U:Q@%%: ‘&?{é‘




CA 02488274 2008-01-04




CA 02488274 2008-01-04

5/6

’

s -
?

i

’
- ’
R AN

Y tﬁo‘"'M 00--”':""‘"5": .-'

(X 4

VL W

"":t&..'/}c"/f?} &

Fig. 8

v ‘EEFERNEE N IR
}.-._r.c....n...vto.looo. oo
Sruspupbenen

y+ & .OO.I.O..’.
,‘o.lﬂ.’oi.po

® el M =¥ eV O bSO
: g S e icad BB s v a P RUTE
R e e anlesantth a g pO PR L DS
u.ﬂgﬁﬁ-”l”ﬂmncooiovvcvbcu
'm.k.ra’i\ N - cera® o0ty bds
)Q‘&EEKR“I;. Sesamnesans
A et aw~E s DO G sane
S b PR o aheasds Sy QB F PO
»

, I0IRLT. Sty ansanasenan

&0 6 0.4 SO-5w b Pl
e (KRR ¥
-c.-&ﬂg tanladnsses
P ruew - -
pﬂﬁ-‘l&.ﬁ.ﬂ.‘%ﬂﬁh”*ﬂl a. .0 0‘ O‘ll‘ . _lt .. '.-
. 'Y YTHELEEBERER D,
YYEREXER R

AanPstiedIP
opoocloooo.
' EEEE LRI RS

ssvabdacse
MMecssadgownasd
»

seseeve?



CA 02488274 2008-01-04

1

Fig.11



A5V Spadn
fowpesansygdoe

*Péruayg
s4prbwa

IR

A
. "
X \‘éf'}'

ool

£~

Al

R

{ <
h
3

o

LA TITII
POARSaasve

r ".\p_
e

. SFACmavaapae
L FrBasvosmpary
L E*PRarrassny

4 an

qf
JL

i~
o

J«.“‘?

-t
+

)v
e

7
¥

\
iy

o

N

'y

i
!J'

{5
i -
v

: ‘.3{‘(

"
.

l?eé;?

e
\

n + 1< Ly
v f;"rﬂ oy

o
F

JiSkay

C
T

i

-

LN

. 7
!""A“ [
L YL T
- '~
'.f\i'

-



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

