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TITLE OF THE INVENTION
MATTRESS INNERSPRING INSERTS AND SUPPORTS

FIELD OF THE INVENTION

The present invention 1s 1n the ficld of reflexive support systems, springs and spring

systems, 1ncluding support systems for humans such as seating and bedding.
BACKGROUND OF THE INVENTION

Different types of springs and spring systems are commonly used as the reflexive core
of seating and support products such as chairs and mattresses. A common spring system
which 1s used in mattresses and some upholstered furniture is the so-called “innerspring”
which can be in one form a plurality of similarly or identically formed springs which are
interconnected In an array or matrix. An innerspring provides a distributed generally
homogeneous reflexive support system to give underlying support to an expanse such as the
sleep surface of a mattress. The uniform spring rate across the expanse results from the
common configuration of cach of the interconnected springs. Attempts to alter the spring rate
and feel of an entire innerspring or support area of an innerspring involve the use of different
types and amounts of materials such as foam, textiles and natural fibers as overlays on the
innerspring.  While the use of such materials does alter the feel and performance of the
support system, 1t does not of course alter the spring rate of the underlying or internal
1nnerspring.

Innersprings which are made of formed steel wire and arc manufactured by wire
forming machinery which forms the individual springs or coils, and then connccts them
together by smaller lacing wires or other fasteners. Once the machines are set up to make a
particular spring or coil design and interconnection, large runs are madc and it is difficult to

changc the form of the springs and innecrspring. Therefore, with current innerspring

CA 2820219 2017-06-28
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production technology, it 1s not practical to produce a single mnerspring which has variable
or non-homogenous spring rates and support characteristics in different arcas of the
INNCrspring.

SUMMARY OF THE INVENTION

In one embodiment, mattress innerspring inserts and supports are disclosed in
combination with mnersprings having a plurality of springs connected together 1n an array
wherein the springs are arranged 1n rows and columns, each spring having a body with a first
end and a second end, the body of each spring being generally cylindrical and having a
longitudinal axis and an outer diameter, the springs being spaced apart in the rows and
columns and connected together 1n a spaced apart arrangement with each spring being spaced
from each adjacent spring in the array. At least one innerspring insert or Innerspring
dampening foam insert 1s engaged with the mnerspring i spaces between springs of the
innerspring, the mnerspring nsert or dampening nsert having an upper lateral member, a
lower lateral member parallel and spaced apart from the upper lateral member and a
transverse member which extends between and bisects the upper and lower lateral members,
wherein the upper lateral member contains an arched upper surface and the lower lateral
member contains an arched lower surface and wherein the upper and lower lateral members
extend between and 1nto the coils of two adjacent springs of the innerspring. The innerspring
inserts are preferably made of foam material and more preferably of closed cell polyurethane
foam which can be substantially compressed when 1nstalled 1n an mnerspring and which will
quickly return to 1ts uncompressed configuration when a load on the mnnerspring 1s removed.
However, the mnnerspring inserts described herein can be formed of any compressible and
reflexive matenal.

In another aspect of the invention, a mattress nerspring 1s described having a
plurality of helical form coils interconnected in an array i which the coils are gencrally
aligned 1n rows and columns, each of the coils having a generally cylindrical coil body
formed by helical turns of wire with openings between each of the helical turns of wire, and
first and second ends to the coil body also formed by the wire, each of the coil bodies being
spaced apart 1n the array. At least one mnerspring dampening insert 1s located between and
engaged with two or more of the coils of the mnerspring, the at least one mnerspring
dampening insert having a lower lateral member, a vertical member which 1s perpendicular to
and bisccts the lower latcral member and a lateral cxtension which cxtends outward from onc

side of the vertical member. The lower lateral member extends between and into the body of
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two adjacent coils of the innerspring, the lateral extension extends into the body of one of the
two adjacent coils and the vertical member 1s 1n contact with the two adjacent coils.

These and other embodiments of the invention are herein described with reference to
the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first embodiment of the mnerspring dampening inserts of
the present mvention;
F1G. 2 15 a perspective view of the innerspring with a dampening inscrts of F1G. 1.
FI1G. 3 15 a perspective view of an imnnerspring coil which can be used 1n an innerspring with
the dampening inserts of FIG. 1;
FIG. 4 1s a partial side elevation of the innerspring of FIG. 2;
FIG. 5 1s a partial end elevation of the imnnerspring of FIG. 2;
FIG. 6 1s a plan view of a representative innerspring with the mnerspring dampening mserts
of FIG. 1;
F1G. 7 15 a perspective view of a sccond ecmbodiment of the innerspring dampcening inscrts of
the present mvention;
FIG. 8 15 a perspective view of an imnnerspring with the dampening inserts of FIG. 7;
FIG. 9 15 a perspective view of an mnerspring coil of a type which can be used 1n an
innerspring with the innerspring dampening inserts of FIG. 7;
FI1G. 10 is a partial side elevation of the innerspring of FIG. 8, and

FIG. 11 1s a plan view of a representative inerspring with the mnerspring dampening inserts

of FIG. 7.

DETAILED DESCRIPTION OF PREFERRED AND ALTERNATE EMBODIMENTS

As shown 1n the drawings, an innerspring generally referenced at 11, has a plurality of
springs or coils (herein referred to alternatively as “coils” or “springs™), although the
disclosure and mvention 1s not limited to any one particular type or form of spring or coil or
innerspring other retlexive device. The coils are arranged 1n an array, such as an orthogonal
array of columns and rows and intcrconnccted by lacing wircs which 1n onc form arc helical
wires which are laced about turns of adjacent coils and typically run transverse across a width
of the mnerspring, but which can be run in other directions. The lacing wires can be located
at erther or both ends of the coils. Coil ends are formed at opposite axial ends of the coil

body and aligned in the opposing (upper and lower) planes of the innerspring as described.
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The coil ends are aligned 1n planes which define support surfaces of the innerspring. In many
innersprings of this type, there 1s open space between the adjacent coil bodies, necessary to
allow flexure, compression and deflection of the coils and relative movement without inter-
coil contact.

In a first embodiment of the present invention, the coils of the mattress innerspring
shown are of a type referred to herein as “reverse coil head coils” (heremafter reterred to as
“RCH co1ls™) 15, which have a generally cylindrical body 17 formed by a plurality of helical
turns and wherein the heads or ends of each coil are oriented 180 degrees with respect to each
other, as shown 1n FIG. 3. The coil ends 16, 18 cach have an offset and the opposing coil
ends are inverted relative to each other so that they terminate on the same side of the coil
body 17. The reverse coil head prevents the coil from leaning in a lateral direction when a
downwardly directed load is applied to the mnerspring. The generally cylindrical coil body
17 has a longitudinal axis which runs the length of the coil at the radial center of each of the
helical turns of the coil 15. The coil body 17 18 contiguous with the first coil end, generally
indicated at 16 and a second coil end, generally indicated at 18. The designations ““first coil
end” and “second coil end’ are for identification and reference only and do not otherwise
define the locations or orientations of the coil ends. Accordingly, either the first coil end 16
or the second coil end 18 may alternatively be referred to herein as *“coil end”. Either of the
coll ends 16, 18 may serve as the support end of the coil 15 in an inerspring 1in a one or two-
sided mattress. FEach of the coil ends 16, 18 lie generally 1n respective planes generally
perpendicular to the longitudinal axis of the coil body 17. The coil ends 16, 18 are 1dentical
in form and have a larger diameter than the coil body 17. The coil ends 16, 18 are cach
formed 1n an open end offset configuration comprised of three ofiset portions and an open
end. The overall shape of the coil ends 16, 18 1s rectangular. Offset portions 20 and 22 have
generally straight segments which are roughly parallel to each other. The third offset portion
23 extends between ends of the first 20 and second 22 offset portions and has a stepped
segment of multiple contiguous segments 23a-23e. Coil ends which have one or more linear
segments, such as 1n coil ends 16 and 18, are advantageous for allowing the coils to be more
closely spaced 1n an innerspring array than coils with circular ends, and by providing a linear
path for lacing wires that run between coils. The coils are positioned such that the offset
portions of the adjacent coils 1in a row overlap. The overlapped offset pairs are then secured
together by spirally rotating a first set of helical coil springs across the rows so as to interlace

the overlapped offset portions.



10

15

20

25

30

35

CA 02820219 2013-06-05

WO 2012/078398 PCT/US2011/062329

Since the coils are generally helical 1n torm, the turns of each coil are laterally aligned
and together form a wave-form or serpentine spaces or openings between each coil and
between the rows and columns of coils 1in the mnerspring. The spaces or openings 17 extend
into the respective coil bodies. For example, as shown in FIGS. 4 and §, the openings have
different zones or areas or regions indicated at 17a, 17b, 17¢, 17d, 17¢ and 17f (also referred
to herein as “opening regions” or “spaces’) defined by the helical turns of the opposing coils.
The opening regions 17a-17f extend into the respective coil bodies. The number of openings
will vary according to the number of helical turns of the coil body.

A generally H-shaped mnerspring insert 10 (also referred to herein 1n the alternative
as “imnerspring foam dampening insert” or “‘foam dampening insert” or “innerspring
dampening insert” or “innerspring dampener” or ‘“‘innerspring insert” or “innerspring
support”) can be installed and used in combination with an RCH type coil mnerspring as
described above and as shown in FIGS. 1 and 2, or any type mnerspring which 1s formed by
a plurality of interconnected springs or coils. The mnnerspring isert 10 contains upper 12 and
lower 14 parallel lateral members and a transverse member 13 that extends between and
bisects the upper 12 and lower 14 lateral members. The upper and lower parallel lateral
members 12, 14 each include two segments 12a, 12b, 14a, 14b which fit between the coils of
an 1mnerspring, in the gaps or openings 17 formed between spaced apart coils. The
innerspring inserts 10 are configured to fit within at least two or more openings 17 1n order to
engage with and maintain alignment with the coils. Each innerspring msert 10 has two upper
segments 12a, 12b which extend from the lateral member 12 in opposing first and second

directions and two lower segments 14a, 14b which extend from the lateral member 14 1n

opposing first and second directions. Each mnerspring insert 10 has a unique slanted or
angled configuration that enables the lateral segments to extend into and fit securely within
the opening region between two adjacent coils or rows of adjacent coils without the use of an
attachment mechanism. In a preferred embodiment, each of the transverse parallel members
18 approximately between 90.5 and 94.2 mm wide. The transverse member 13 that extends
between and bisects the two transverse parallel members 12, 14 1s approximately between
15.5 and 18.5 mm wide. The uncompressed height of the nerspring msert 10 of this
embodiment 1s 1n approximate range of S5mm to 65 mm, and more preferably 1n a range of
S7mm to 62mm.

One representative cross-sectional form of an H-shaped mmnerspring insert 10 of the

disclosure 1s shown 1n FIG. 4. Here, the innerspring insert 1s positioned within the space
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between adjacent coils 1n a lengthwise direction. Section 12a of the mnerspring isert fits
within opening 17a of a first coil while section 12b 1s positioned within opening 17b of a
second coil. Also, section 14a 1s located within opening 17¢ of the first coil while section
14b 1s located within opening 17d of the second coil. Another example of a cross-sectional
form of the H-shaped innerspring insert 10 is shown in FIG. §. In this example, the
innerspring insert 1s positioned within the space between adjacent coils 1n a widthwise
direction. Section 12a of the mnerspring nsert 1s positioned within opening 17¢ of a first
coll and section 12b 1s positioned within opening 17b of a second coil. Section 14a 1s
positioned within opening 17e of the first coil and section 14b 18 positioned within opening
17d of the second coil. Although the mserts are shown 1n a preferred embodiment in FIGS. 4
and S as being located 1n an upper region of the coils nearer or proximate to a support surface
of the mnerspring, they can alternatively be placed in a lower region as well, or otherwise
engaged with any of the turns or convolutions of the coils, whether closer to a support surface
of the mnerspring, in a middle region of the innerspring, or closer to a bottom side of the
mnerspring. The vertical location of the mnerspring mserts 10 within the mnerspring 1s
dctcrminative of the support characteristics and fecl of the mattress.

The mnerspring mserts 10 are preferably made of foam material and more preferably
of closed cell polyurethane toam which can be substantially compressed when installed 1n an
innerspring and which will quickly return to 1ts uncompressed configuration when a load on
the mnerspring 1s removed. However, the mnerspring inserts described herein can be formed
of any compressible and reflexive material.

As shown 1mn FIG. 6, difterent lengths of edge support channel nserts 10 can be
arranged 1n a generally U-shaped configuration 1 an innerspring, generally proximate to the
right and left side edges and the bottom edge of the mnerspring. This arrangement provides
increased stability 1n the border region of the mattress. Two generally H-shaped mnerspring
inserts 10 are positioned in a longitudinal direction parallel to one another, with one H-
shaped 1nsert 10 positioned 1n a transverse direction extending between and perpendicular to
the two longitudinally placed inserts 10. Each section or piece of the inserts 10 can be
closely abutted with an intersection of another insert 10, or a space lett therebetween. The
numbcr, siz¢ and location of thc inscrts 10 can also crcate or dcfine zoncs or rcgions of the
innerspring which have different support characteristics from other zones or regions. These
can accordingly be placed or designed for particular mattress application, such as creating

increased support and/or pressure-reducing areas or zones in cooperation with overlying
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layers of material such as toam padding layers, woven and non-woven material layers and
upholstery including padded upholstery. The length of the mnerspring inserts 10 for the
edge supporting U-shaped configuration shown 1 FIG. 6 1s determined according to the size
of the mattress. For example, approximate lengths of each insert are set forth in the

following table with respect to the various standard mattress sizes:

Number of 57.25” | Number of 50” H- | Number of 35” H-
H-shaped inserts shaped inserts shaped inserts

Twin 2 0 |

Twin XL 2 0 1

Full 2 1 0

Full XL 2 1 0

Queen 3 0 0

King 2 0 2

Cal King 2 0 2

In a second embodiment of the present invention, the coils of the mattress innerspring
shown 1n FIGS. 8 and 9, are two-tiered RCH coils 32. The only difference between the RCH
coll 15 as described above, and the two-tiered RCH coi1l 32 1s that the two-tiered coil 1s
asymmetrical about both a horizontal and vertical plane. The term asymmetric, as used
herein, refers to the configuration of the coil on one side of a reference plane, such as a
vertical reference plane passing through a vertical axis A of the coil body 33, or a horizontal
reference plane passing perpendicularly through the axis A 18 different on one side of the
plane than on the other. The coils 32 have a generally helical form coil body 33 which
extends between a base or bottom end 34 and a top or support end 35. The base 34 and top
35 of the coil may also be referred to as the terminal convolutions. The portion of the coil
body 33 on the side of the reterence plane HP proximate to the top or support end 1s also
referred to as the upper region of the coil body. The portion of the coil body 33 on the side of
the reference plane HP proximate to the base or bottom end 1s also referred to as the lower
region. As 1S known in the art, the primary factors which determine the spring rate and
resultant feel of a spring are wire gauge, the size (diameter) and the pitch (or pitch angle) of
the helical turns of the coil. In generally, the more turns to the coil the lower the spring rate,

with a resultant softer feel and support. Larger diameter turns m a coil also contribute to a
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lower spring rate and consequent softer feel. The greater or steeper the pitch, the stiffer the
spring 18, due to increased vertical orientation of the wire.

As can be seen 1n FIGS. 9 and 10, the pitch angle between the turns or convolutions
in the upper region of the coil 18 much smaller than the pitch angle between the turns or
convolutions 1n the lower region of the coil. When a coil 1s positioned with turns closer
together as 1n the upper region of the coil shown i FIGS. 9 and 10, the top of the coil 1s
softer. The diameter of each of the turns 18 1dentical except for the second turn from the top
of the coil, which 1n this embodiment happens to have the largest diameter of the coil body.

A generally T-shaped innerspring dampening insert 30, shown in FIGS. 7 and 8 is
used 1n combination with a two-tiered RCH coil innerspring, as described above. The
generally T-shaped innerspring insert 30 contains a lower lateral member 36 and a vertical
member 37 which 1s perpendicular to and bisects the lower lateral member 36. The vertical
member 37 additionally contains a lateral extension 38 which extends outward from one side
of the vertical member 37. The lower lateral member 36 contains a right portion 36a and a
left portion 36b. These mnnerspring inserts 30 are designed to fit between the spaces or
openings between two two-tired RCH coils 32 located 1n adjacent rows of the mnnerspring. A
first portion of the lower lateral member 36a and the lateral extension 38 of the vertical
member 37 fit between two adjacent coils of the same spring. A second portion of the lower
lateral member 36b extends into the turns of a coil located in an adjacent row of the
mnerspring. In a preferred embodiment, the generally T-shaped mmnerspring insert 30 1s
between approximately 72.5 and 77.5 mm wide and approximately between 44.5 and 49.5
mm high. The width of the vertical member, at 1ts largest point, 1s approximately between
18.5 and 21.5 mm and the height from the lower lateral member to the top of the lateral
extension 18 approximately between 26.5 and 29.5 mm.

A representative cross-sectional form of the T-shaped mnnerspring msert 30 of the
disclosure 1s shown 1n FIG. 10. The spaces or openings between two adjacent two-tier RCH
colls, referred to as openings 19a-19h, accommodate the various sections of the T-shaped
mmserts. For example, the right portion 36a of the lower lateral member 36 1s positioned
within opening 19c of a first coil and the lett portion 36b 1s positioned within opening 19b of
a second coil. The lateral extension 38 1s positioned within opening 19a of the first coil.
Vertical member 37 15 in contact with both the first and second coils.

As shown in FIG. 11, a plurality of generally T-shaped innerspring inserts 30 are

positioned along two rows proximate to and running along the length of the right side of the
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innerspring, along two rows proximate to and running along the length of the lett side of the
innerspring, and along one horizontal row proximate to the foot of a mattress and extending
substantially between the two right side and two left side rows of innerspring iserts. The
following chart sets forth representative examples of the various sized T-shaped channels

used for different mattress sizes:

Number Number Number Number Number Number
of 76.0” T- | of 71.07 T- | 0of45.0” T- | of 33.0” T-| of 25.0” T- | of 10.78”
shaped shaped shaped shaped shaped T-shaped
inserts inserts inserts inserts inserts inserts

Twin 0 4 0 0 0 |

Twin XL 4 0 0 0 0 |

Full 0 4 0 0 | 0

Full XL 4 0 () 0 | 0

Queen 4 () () ] () ()

King 4 0 1 0 0 0

Cal King |4 0 1 0 0 0

Although the examples and figures herein describe an innerspring having innerspring inserts
which may serve as edge supports along three sides of the innerspring, any number of
innerspring inserts of any size may be inserted into an mnerspring, including along all four
sides of the innerspring at or proximate to the edges of the innerspring, and these various
configurations are all considered to be within the scope of the present invention.

In a preferred embodiment, both the H-shaped and T-shaped innerspring imserts
described above are made of 100% low density polyethylene foam with a density of
approximately 1.25 1b/ft’, although other materials and densities are within the scope of the
invention. Also, the density or compression force of the inserts when made of foam, such
ILD and IFD properties can be selected for the desired degree of dampening or spring rate
modification of the combination of an mnerspring with the mnerspring mserts. For example,
innerspring mserts made of a foam of relatively lower ILD or IFD measurements may be
combined with an innerspring with springs having a relatively lower spring rate or vice versa,
or made of a foam of relatively higher ILD or IFD measurements may be combined with an

innerspring with springs having a relatively higher spring rate or vice versa. Also, the

invention can be embodied with relatively high ILD or IFD foam by which the innerspring

insert provide substantial support and structural strength to the innerspring or core unit.
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It will be appreciated by persons skilled 1 the art that numerous variations and/or
modifications may be made to the mvention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered 1n all respects as illustrative and not restrictive.,
Other features and aspects of this invention will be appreciated by those skilled in the art
upon reading and comprehending this disclosure. Such features, aspects, and expected
variations and modifications of the reported results and examples are clearly within the scope

of the invention where the mvention 1s limited solely by the scope of the following claims.

10
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CLAIMS

What 1s claimed is:
I. A mattress innerspring comprising:

an mnnerspring formed by a plurality of springs connected together in an
array wherein the springs are arranged in rows and columns, each spring having a body
with a first end and a second end, the body of each spring being generally cylindrical and
having a longitudinal axis and an outer diameter, the springs being spaced apart in the
rows and columns and connected together in a spaced apart arrangement with each
spring being spaced from each adjacent spring in the array;

at least one innerspring dampening insert located in the Innerspring in
spaces between springs of the innerspring, the innerspring dampening insert having an
upper lateral member, a lower lateral member parallel and spaced apart from the upper
lateral member and a transverse member which extends between and bisects the upper
and lower lateral members;

wherein the upper lateral member contains an arched upper surface and
the lower lateral member contains an arched lower surface; and

wherein the upper and lower lateral members extend between and into and

at least partially intersect a longitudinal axis of two adjacent springs of the innerspring.

2. The mattress innerspring of claim 1, wherein the at least one Innerspring
dampening insert is positioned within the spaces between springs of the innerspring in a

slanted orientation.

3. The mattress innerspring of claim 1, wherein each of the plurality of springs are

reverse coil head (RCH) type coils.

4. The mattress innerspring of claim 1, wherein a height dimension of the at least

one innerspring dampening insert is in an approximate range of between 57 and 60 mm.

5. L'he mattress innerspring of claim 1, wherein a width dimension of the at least
one innerspring dampening insert is in an approximate range ot between 90.5 and 94.2

min.

[1
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6. The mattress innerspring of claim 1, wherein three innerspring dampening inserts

are located in an innerspring in a generally U-shaped configuration.

7. T'he mattress innerspring of claim 1, wherein a first Innerspring dampening insert
1s positioned along a length of a first side of the innerspring, a second innerspring
dampening insert is positioned parallel to the first innerspring dampening insert and
along the length of a second side of the innerspring and a third innerspring dampening
insert 1s positioned perpendicular to both the first and second Innerspring dampening

inserts along the width of a third side of the Innerspring.

8. The mattress innerspring of claim 7, wherein the first and second Innerspring
dampening inserts are approximately 57.25 inches long and the third innerspring insert is

approximately between 35 and 57.25 inches long.

9. T'he mattress innerspring of claim 1 having at least two innerspring dampening

Inserts positioned parallel to each other within the Innerspring.

10. The mattress innerspring of claim 9, wherein the at least two INnerspring

dampening inserts are positioned proximate to opposing edges of the innerspring.

1. The mattress innerspring of claim 7, wherein the first, second and third
innerspring dampening inserts are positioned proximate to opposing edges of the

Innerspring.

[2. A mattress innerspring comprising:

a plurality of helical form coils interconnected in an array in which the
coils are generally aligned in rows and columns, each of the coils having a generally
cylindrical coil body formed by helical turns of wire with openings between each of the

helical turns of wire, and first and second ends to the coil body also formed by the wire.

cach of the coil bodies being spaced apart in the array;

12
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at least one innerspring insert located between and engaged with two or
more of the coils of the innerspring, the at least one innerspring insert having a lower
lateral member, a vertical member which is perpendicular to and bisects the lower lateral

member and a lateral extension which extends outward from one side of the vertical

member;

wherein the lower lateral member extends between and 1nto and at least

partially intersects a longitudinal axis of two adjacent coils in the innerspring, the lateral

extension extends into the body of one of the two adjacent coils, and the vertical member

1S 1n contact with the two adjacent coils.

13. The mattress innerspring of claim 12, wherein the plurality of helical form coils

are two-tier RCH coils.

4. The mattress innerspring of claim 12, wherein the plurality of helical form coils

are asymmetrical.

15. T'he mattress innerspring of claim 12, wherein the at least one Innerspring insert

Is approximately between 72.5 and 77.5 mm wide.

16. T'he mattress innerspring of claim 12, wherein the at least one Innerspring insert

1S approximately between 44.5 and 49.5 mm in length.

17. T'he mattress innerspring of claim 12, wherein the at least one Innerspring insert

1s made of polyethylene.

18. I'he mattress innerspring of claim 12, wherein the at least one Innerspring insert

has a density of approximately 1.25 Ib/ft’.

19. The mattress innerspring of claim 12, wherein there are at least two Innerspring

inserts that are positioned parallel to each other within the Innerspring.

[3
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20. The mattress innerspring of claim 12, wherein there are at least three INnerspring

inserts that are positioned in a generally U-shaped configuration within the Innerspring.

21. The mattress innerspring of claim 1, wherein a cross-sectional configuration of

the at least one innerspring dampening insert conforms to one or more turns of a Spring

of the innerspring.

14



CA 02820219 2013-06-05

WO 2012/078398 PCT/US2011/062329
1/7




CA 02820219 2013-06-05

WO 2012/078398 PCT/US2011/062329
2/7




CA 02820219 2013-06-05

WO 2012/078398 PCT/US2011/062329
3/7

117 a0




CA 02820219 2013-06-05

PCT/US2011/062329

WO 2012/078398

4/7

. - - ] .0 . ‘s .
a . Lnf LA .ar-
- - - - R .
S . A .

~
-

.~
N
.

- 2 N »o!‘.t.. -
- - . - )
* . e ' .nv. .-t.%
- - . . " Ve
lt\\..t..ﬁ)....f I..I.NA.
= ... . . -
. - - ' .

¥
" - . - - - L = » . - . .
= A . .. - . r g e - N -~ - .
a” - . - i " e ‘. - . . ) - . - Yrae . . e e . ® - S oals ‘e g - Bt ol - ¢ ' 'e v > ‘a2
- -t -r ‘ v - . - - » v - - M > -
- . - . - *a . . . - Ll | . h
- . - - . . - . * - . ’ " - . . ; . N
St Tt a - N . - - . - ’ ‘ . - N s . . % - ’ . - -
4 . - . 2 . w . - ' - - ¢ - - v . »
. ™ . ) . . . . s - . - 1 - - - - - - . -
- - - - a - r . - s Pl . = . ‘- . - L PN .
s . . - L] - F a .t . - L . v Y - . - - . - Ol . . L . U " - LI R - . \ ., . -
.. . * - . * Lh - - - . - o = v a " - N . a .. e - - - .. T s AR L I ’ . - * - ‘ - - . - ’ . . R A
- N = . a o - . v - . . " ‘ . * - A - . . s a.’ - . - " -t - 3 e * .
. - - ] - - . - v - - - ‘. . - .- .-ty " . . . - . A . V.. .
. _ - a - - ., . ‘ - - - - - ’r . . - . . - - - v L - LY - - . Lo "
. . - P . i e - 0 . - - . - N - - o7 T . L. - « Y. . \. - "8 v w
. . Lt . = - - " ., - . - . . p - -, " . - (] . alm - A . a2 . a0y . -
‘ . - T - . - - - . o " - N - ] ., & -, '
. ‘ . - . - . . . - ~ - . - .t N ~
. . . L - -8 P . b - . . - -




WO 2012/078398 PCT/US2011/062329




CA 02820219 2013-06-05

WO 2012/078398 PCT/US2011/062329
6/7




CA 02820219 2013-06-05

PCT/US2011/062329

WO 2012/078398

777

§ o

[N

. v A .. nt ;" R o
- P . . v . . - . - * * e . . ’ . =" Lo e . =
.a - . - - ” . . . . - N . . . - ' . # X . -' . . . . - v - . ’ . O s.' “ - ‘ * "
-- v . - . . N . - f. - - o = . - - la - ., l- v - - - vr! L - n\ . . - !!. Py - ..sa : Wa .?”-I.’ -
- [ A . - - . . . . . N = a2 . p - . . .. . » . - L‘.'.J-tf.tl - A .Dl..&lf
i - e < - . 4 ) ol .. e . . - . . - . . . . ., - . . - - - ‘) e . " Lo a Y LR .
br - s - ., - <" . -. e . - ', ‘ . . - a . \ -d -, . - - -o- . 2 o X . ‘ . - ; - ‘ . - - , . . " - ll.- s .rs ohﬂl.- e a . = -
. s - . - et - . . - - fen . g ® S W 40 iy . 3 i - P T [ 2 * Y Adk .
-u . -” rd - Ll al ..- . . ; ‘ . g ' - A i g . By 1 . .41“!.)‘ -\L&Vu . -.... V.\l\\.c—.ﬂ W‘a’
c-a! . ) - - - . - . » lq AR x ! s-. . . - aa T ) - . . -‘ -' T . Q.I- . - -D.'. '. lvk -!-C.!\ . J w.. ¢ lt..
- i i 4 . . . ¢ . ¥ : | . -
? e a4, « . " . . o, ‘ o ] s- L) ’ L S . . . v .

o
A ’

) . 7
v ™ o L ep—

:

,/

. " - v . v CL) * .
- - - . 3 - J 2 - >
- “” * re AR - . . - 4
* " e ' ’ A ™ . v s} l.(... \
. - 5 D -
N . - -2 - .y - . ay . e e
. - 14 . - . - "

it L

sa R ..

R S

& ~ A r-

' i B
‘ “o ' Iv.

.V H.. ...,.. .
R
" ...- \..w...,..\"n

T

e v

.%s]ll..rtln.

Fo.
-

-

N

.

m h... N,

!. + l".‘...... . . ..u--
. iy t - .
N ‘ . -f.;-@.lr., f_ N
" ‘ . >

..u. ”n... ”.‘\m. ... ........., .
Saea-Eahas
. S P

...q e Av 2 R
M\ .....m.J ..\. e
- -, ' ! .F. ¢ "

NS RO AN ST o)

N

b

N ra

Fa¥a¥ala o tavaPa¥abilacalo afale Vs

30







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	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 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

