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(57) Abstract: A container body and base being lightweight structures designed to accommodate vacuum forces either simultane -
ously or in sequence. The container body and base each absorb a significant percentage of the vacuum. By utilizing a lightweight
base design to absorb a portion of the vacuum forces enables an overall light-weighting, design flexibility, and effective utilization

of alternative vacuum absorbing capabilities on the container body.
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HOT-FILL CONTAINER
[0001] Continue to [0002].

FIELD
[0002] The present disclosure relates to plastic containers for retaining a commodity
and, more particularly, a liquid commodity, whereby the plastic container has a sidewall
structure and a base structure collectively operable to create significant absorption of

vacuum pressures without unwanted deformation in other portions of the container or

increased weight.

BACKGROUND AND SUMMARY
[0003] This section provides background information related to the present
disclosure which is not necessarily prior art. This section also provides a general summary

of the disclosure, and is not a comprehensive disclosure of its full scope or all of its features.

[0004] As a result of environmental and other concerns, plastic containers, more

specifically polyester and even more specifically polyethylene terephthalate (PET)

containers, are now being used more than ever to package numerous commodities

previously packaged in glass containers. Manufacturers

| |
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and fillers, as well as consumers, have recognized that PET containers are

lightweight, inexpensive, recyclable and manufacturable in large quantities.
[0005] Manufacturers currently supply PET containers for various

iqguid commodities, such as juice and isotonic beverages. Suppliers often fill

these liquid products into the containers while the liquid product is at an elevated
temperature, typically between 68°C - 96°C (155°F - 205°F) and usually at
approximately 85°C (185°F). When packaged in this manner, the hot

temperature of the liquid commodity sterilizes the container at the time of filling.
The bottling industry refers to this process as hot filling, and containers designed
to withstand the process as hot-fill or heat-set containers.

[0006] The hot filling process is acceptable for commodities having a
high acid content, but not generally acceptable for non-high acid content
commodities. Nonetheless, manufacturers and fillers of non-high acid content
commodities desire to supply their commodities in PET containers as well.

[0007] For non-high acid commodities, pasteurization and retort are
the preferred sterilization process. Pasteurization and retort both present an
enormous challenge for manufactures of PET containers in that heat-set
containers cannot withstand the temperature and time demands required of
pasteurization and retort.

[0008] Pasteurization and retort are both processes for cooking or
sterilizing the contents of a container after filling. Both processes include the
heating of the contents of the container to a specified temperature, usually above

approximately 70°C (approximately 155°F), for a specified length of time (20 - 60

minutes).  Retort differs from pasteurization in that retort uses higher
temperatures to sterilize the container and cook its contents. Retort also applies
elevated air pressure externally to the container to counteract pressure inside
the container. The pressure applied externally to the container is necessary
because a hot water bath is often used and the overpressure keeps the water,
as well as the liquid in the contents of the container, in liquid form, above their
respective boiling point temperatures.

[0009] PET is a crystallizable polymer, meaning that it is available in

an amorphous form or a semi-crystalline form. The ability of a PET container to
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maintain its material integrity relates to the percentage of the PET container in
crystalline form, also known as the “crystallinity” of the PET container. The
following equation defines the percentage of crystallinity as a volume fraction:

P~ P,
Pc — Pq

where p is the density of the PET material; pq is the density of pure amorphous

x 100

% Crystallinity =

PET material (1.333 g/cc); and pc is the density of pure crystalline material
(1.455 g/cc).

[0010] Container manufactures use mechanical processing and
thermal processing to increase the PET polymer crystallinity of a container.
Mechanical processing involves orienting the amorphous material to achieve
strain hardening. This processing commonly involves stretching a PET preform
along a longitudinal axis and expanding the PET preform along a transverse or
radial axis to form a PET container. The combination promotes what
manufacturers define as biaxial orientation of the molecular structure in the
container. Manufacturers of PET containers currently use mechanical
processing to produce PET containers having approximately 20% crystallinity in
the container's sidewall.

[0011] Thermal processing involves heating the material (either
amorphous or semi-crystalline) to promote crystal growth. On amorphous
material, thermal processing of PET material results in a spherulitic morphology
that interferes with the transmission of light. In other words, the resulting
crystalline material is opaque, and thus, generally undesirable. Used after
mechanical processing, however, thermal processing results In higher
crystallinity and excellent clarity for those portions of the container having biaxial
molecular orientation. The thermal processing of an oriented PET container,

which is known as heat setting, typically includes blow molding a PET preform

against a mold heated to a temperature of approximately 120°C - 130°C

(approximately 248°F - 266°F), and holding the blown container against the

heated mold for approximately three (3) seconds. Manufacturers of PET juice

bottles, which must be hot-filled at approximately 85°C (185°), currently use
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heat setting to produce PET bottles having an overall crystallinity in the range of
approximately 25 - 35%.

[0012] After being hot-filled, the heat-set containers are capped and
allowed to reside at generally the filling temperature for approximately five (5)
minutes at which point the container, along with the product, is then actively
cooled prior to transferring to labeling, packaging, and shipping operations. The
cooling reduces the volume of the liquid in the container. This product shrinkage
phenomenon results in the creation of a vacuum within the container. Generally,
vacuum pressures within the container range from 1-300 mm Hg less than
atmospheric pressure (i.e., 759 mm Hg - 460 mm Hg). |If not controlled or
otherwise accommodated, these vacuum pressures result in deformation of the
container, which leads to either an aesthetically unacceptable container or one
that i1s unstable.

[0013] [n many instances, container weight is correlated to the amount
of the final vacuum present in the container after this fill, cap and cool down
procedure, that is, the container is made relatively heavy to accommodate
vacuum related forces. Similarly, reducing container weight, i.e., "lightweighting”
the container, while providing a significant cost savings from a material
standpoint, requires a reduction in the amount of the final vacuum. Typically, the
amount of the final vacuum can be reduced through various processing options
such as the use of nitrogen dosing technology, minimize headspace or reduce fill
temperature. One drawback with the use of nitrogen dosing technology however
IS that the maximum line speeds achievable with the current technology is limited
to roughly 200 containers per minute. Such slower line speeds are seldom
acceptable. Additionally, the dosing consistency is not yet at a technological
level to achieve efficient operations. Minimizing headspace requires more
precession during filling, again resulting in slower line speeds. Reducing fill
temperature is equally disadvantageous as it limits the type of commodity
suitable for the container.

[0014] Typically, container manufacturers accommodate vacuum
pressures by incorporating structures in the container sidewall. Container

manufacturers commonly refer to these structures as vacuum panels.
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Traditionally, these paneled areas have been semi-rigid by design, unable to
accommodate the high levels of vacuum pressures currently generated,
particularly in lightweight containers.

[0015] Development of technology options to achieve an ideal balance
of light-weighting and design flexibility are of great interest. According to the
principles of the present teachings, an alternative vacuum absorbing capability is
provided within both the container body and base. Traditional hot-fill containers
accommodate nearly all vacuum forces within the body (or sidewall) of the
container through deflection of the vacuum panels. These containers are
typically provided with a rigid base structure that substantially prevents deflection
thereof and thus tends to be heavier than the rest of the container.

[0016] In contrast, POWERFLEX technology, offered by the assignee
of the present application, utilizes a lightweight base design to accommodate
nearly all vacuum forces. However, in order to accommodate such a large
amount of vacuum, the POWERFLEX base must be designed to invert, which
requires a dramatic snap-through from an outwardly curved initial shape to an
inwardly curved final shape. This typically requires that the sidewall of the
container be sufficiently rigid to allow the base to activate under vacuum, thus
requiring more weight and/or structure within the container sidewall. Neither the
traditional technology nor POWERFLEX system offers the optimal balance of a
thin light-weight container body and base that is capable of withstanding the
necessary vacuum pressures.

[0017] Therefore, an object of the present teachings is to achieve the
optimal balance of weight and vacuum performance of both the container body
and base. To achieve this, in some embodiments, a hot-fill container is provided
that comprises a lightweight, flexible base design that is easily moveable to
accommodate vacuum, but does not require a dramatic inversion or snap-
through, thus eliminating the need for a heavy sidewall. The flexible base design
serves to complement vacuum absorbing capabilities within the container
sidewall. Furthermore, an object of the present teachings is to define theoretical
light weighting limits and explore alternative vacuum absorbing technologies that

create additional structure under vacuum.



10

15

20

25

30

CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043883

[0018] The container body and base of the present teachings can each
be lightweight structures designed to accommodate vacuum forces either
simultaneously or in sequence. In any event, the goal is for both the container
body and base to absorb a significant percentage of the vacuum. By utilizing a
lightweight base design to absorb a portion of the vacuum forces enables an
overall light-weighting, design flexibility, and effective utilization of alternative
vacuum absorbing capabilities on the container sidewall. It is therefore an object
of the present teachings to provide such a container. It should be understood,
however, that in some embodiments some principles of the present teachings,
such as the base configurations, can be used separate from other principles,
such as the sidewall configurations, or vice versa.

[0019] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples in this
summary are intended for purposes of illustration only and are not intended to

limit the scope of the present disclosure.

DRAWINGS

[0020] The drawings described herein are for illustrative purposes only
of selected embodiments and not all possible implementations, and are not
intended to limit the scope of the present disclosure.

[0021] FIG. 1 is an elevational view of a plastic container according to
the present teachings, the container as molded and empty.

[0022] FIG. 2 is an elevational view of the plastic container according
to the present teachings, the container being filled and sealed.

[0023] FIG. 3 is a bottom perspective view of a portion of the plastic
container of FIG. 1.

[0024] FIG. 4 is a bottom perspective view of a portion of the plastic
container of FIG. 2.

[0025] FIG. 5 is a cross-sectional view of the plastic container, taken
generally along line 5-5 of FIG. 3.

[0026] FIG. 6 is a cross-sectional view of the plastic container, taken

generally along line 6-6 of FIG. 4.
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[0027] FIG. 7 is a cross-sectional view of the plastic container, similar
to FIG. 5, according to some embodiments of the present teachings.

[0028] FIG. 8 is a cross-sectional view of the plastic container, similar
to FIG. 6, according to some embodiments of the present teachings.

[0029] FIG. 9 is a bottom view of an additional embodiment of the
plastic container, the container as molded and empty.

[0030] FIG. 10 is a cross-sectional view of the plastic container, taken
generally along line 10-10 of FIG. 9.

[0031] FIG. 11 is a bottom view of the embodiment of the plastic
container shown in FIG. 9, the plastic container being filled and sealed.

[0032] FIG. 12 is a cross-sectional view of the plastic container, taken
generally along line 12-12 of FIG. 11.

[0033] FIG. 13 is a cross-sectional view of the plastic container, similar
to FIGS. 5 and 7, according to some embodiments of the present teachings.

[0034] FIG. 14 is a cross-sectional view of the plastic container, similar
to FIGS. 6 and 8, according to some embodiments of the present teachings.

[0035] FIG. 15 is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0036] FIG. 16 is a cross-sectional view of the plastic container, similar
to FIGS. 5 and 7, according to some embodiments of the present teachings.

[0037] FIG. 17 is a cross-sectional view of the plastic container, similar
to FIGS. 6 and 8, according to some embodiments of the present teachings.

[0038] FIG. 18 is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0039] FIG. 19 is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0040] FIG. 20 is a cross-sectional view of the plastic container of FIG.
19.

[0041] FIG. 21 Is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0042] FIG. 22 is a cross-sectional view of the plastic container of FIG.
21.
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[0043] FIG. 23 is an enlarged bottom view of the plastic container of
FIG. 21.

[0044] FIG. 24 is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0045] FIG. 25 is a cross-sectional view of the plastic container of FIG.
24,

[0046] FIG. 26 Is a bottom view of the plastic container according to
some embodiments of the present teachings.

[0047] FIG. 27 is a cross-sectional view of the plastic container of FIG.
20.

[0048] FIG. 28 is a graph illustrating the vacuum response versus
displacement for the plastic container of FIG. 19.

[0049] FIG. 29 is a graph illustrating the vacuum response versus
displacement for the plastic container of FIG. 1.

[0050] FIG. 30 is a graph illustrating the vacuum response versus
displacement for the plastic container of FIG. 8.

[0051] FIG. 31 is a cross-sectional view of a plastic container
according to some embodiments of the present teachings.

[0052] FIG. 32 is a cross-sectional view of a plastic container
according to some embodiments of the present teachings.

[0053] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION
[0054] Example embodiments will now be described more fully with
reference to the accompanying drawings. Example embodiments are provided
so that this disclosure will be thorough, and will fully convey the scope to those
who are skilled in the art. Numerous specific details are set forth such as
examples of specific components, devices, and methods, to provide a thorough
understanding of embodiments of the present disclosure. It will be apparent to

those skilled in the art that specific details need not be employed, that example
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embodiments may be embodied in many different forms and that neither should
be construed to limit the scope of the disclosure.

[0055] The terminology used herein is for the purpose of describing
particular example embodiments only and is not intended to be limiting. As used
herein, the singular forms "a", "an" and "the" may be intended to include the
plural forms as well, unless the context clearly indicates otherwise. The terms
"comprises,” "comprising,” “including,” and “having,” are inclusive and therefore
specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, components, and/or groups
thereof. The method steps, processes, and operations described herein are not
to be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance.
It is also to be understood that additional or alternative steps may be employed.

[0056] As discussed above, to accommodate vacuum forces during
cooling of the contents within a heat-set container, containers generally have a
series of vacuum panels or ribs around their sidewall. Traditionally, these
vacuum panels have been semi-rigid and incapable of preventing unwanted
distortion elsewhere In the container, particularly in lightweight containers.
However, in some vacuum panel-less containers, a combination of controlled
deformation (i.e., in the base or closure) and vacuum resistance in the remainder
of the container is required. As discussed herein, each of the above examples
(.e. traditional vacuum absorbing container having a lightweight and flexible
sidewall with a heavy and rigid base, and POWERFLEX container having a
lightweight and flexible base with a heavy and rigid sidewall) may not fully
optimize a hot-fill container design. Moreover, the simple combination of the
sidewall of the traditional vacuum absorbing container and the base of the
POWERFLEX container would typically lead to a container having a sidewall that
IS not sufficiently rigid to withstand the snap-through from an outwardly curved
initial shape to an inwardly curved final shape.

[0057] Accordingly, the present teachings provide a plastic container

which enables its base portion under typical hot-fill process conditions to deform
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and move easily while maintaining a rigid structure (i.e., against internal vacuum)
in the remainder of the container. As an example, in a 16 fl. oz. plastic
container, the container typically should accommodate roughly 18-24 cc of
volume displacement. In the present plastic container, the base portion
accommodates a majority of this requirement. The remaining portions of the
plastic container are easily able to accommodate the rest of this volume
displacement without readily noticeable distortion. More particularly, traditional
containers utilize a combination of bottle geometry and wall thickness to create a
structure that can resist a portion of the vacuum, and movable sidewall panels,
collapsible ribs, or moveable bases to absorb the remaining vacuum. This
results in two elements of internal vacuum—residual and absorbed. The sum of
the residual vacuum and the absorbed vacuum equals the total amount of
vacuum that results from the combination of the liquid commodity and the
headspace contracting during cooling in a rigid container.

[0058] Although alternative designs are available in the art, including
those requiring the use of external activation devices on the filling line (as in the
Graham ATP technology), the present teachings are able to achieve lighter hot
fillable containers, without requiring an external activation device, by absorbing a
higher percentage of the internal vacuum and/or volume in a controlled way
while simultaneously providing sufficient structural integrity to maintain the
desired bottle shape.

[0099] In some embodiments, the container according to the present
teachings combines sidewall vacuum and/or volume compensation panels or
collapsible ribs with a flexible base design resulting in a hybrid of previous
technologies that results in a lighter weight container than could be achieved
with either method individually.

[0060] The vacuum and/or volume compensation characteristics could
be defined as:

X = the percentage of the total vacuum and/or volume that is absorbed by
the sidewall panels, ribs and/or other vacuum and/or volume compensation

features:

10



10

15

20

25

30

CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043883

Y = the percentage of the total vacuum and/or volume that is absorbed by
the base movement; and

Z = the residual vacuum and/or volume remaining in the container after
the compensation achieved by the vacuum and/or volume compensation
features in the sidewall and/or base.

[0061] In the case of the traditional vacuum compensation features
(I.e. sidewall only or base only), the vacuum and/or volume compensation could
be expressed as:

Z = 10 to 90% of the total vacuum and/or volume; and

X ORY =10 to 90% of the total vacuum and/or volume.

It should be appreciated from the foregoing that a conventional container could
merely achieve a total of 90% of the total vacuum and/or volume.

[0062] However, according to the present teachings, a hot-fillable
container is provided where the vacuum and/or volume compensation could be
described as:

Z = 0 to 25% of the total vacuum and/or volume;

X =10 to 90% of the total vacuum and/or volume; and

Y =10 to 90% of the total vacuum and/or volume.

As can be seen, according to these principles, the present teachings are
operable to achieve vacuum absorption In both the base and the sidewall,
thereby permitting, it desired, absorption of the entire internal vacuum. It should
be appreciated that in some embodiments a slight remaining vacuum may be
desired.

[0063] To accomplish the lightest possible container weight with
respect to vacuum, the residual vacuum (Z) should be as close as possible to
0% of the total vacuum and the combined movements of the vacuum absorbing
features would be designed to absorb basically 100% of the volume contraction
that occurs inside of the container as the contents cool from the filling
temperature to the point of maximum density under the required service
conditions. At this point external forces such as top load or side load would

result in a pressurization of the container that would help it to resist those

11
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external forces. This would result in a container weight that is dictated by the
requirements of the handling and distribution system, not by the filling conditions.

[0064] In some embodiments, the present teachings provide a
significantly round plastic container that does not ovalize below 5% total vacuum
absorption that consists of a movable base and a movable sidewall at an
average wall thickness less than 0.020". However, in some embodiments, the
present teachings can provide a plastic container that comprises a base that
absorbs between 10 and 90% of the total vacuum in conjunction with a sidewall
that absorbs between 90 and 10% of the total vacuum absorbed. In some
embodiments, the base and the sidewall can activate simultaneously. However,
INn some embodiments, the base and the sidewall can activate sequentially.

[0065]  Still further, according to the present teachings, a significantly
round plastic container is provided that provides a movable base and a movable
sidewall that both activate simultaneously or sequentially at a vacuum level less
than that of 5% of the total vacuum absorption of the container.

[0066] In a vacuum panel-less container, a combination of controlled
deformation (i.e., in the base or closure) and vacuum resistance in the remainder
of the container is required. Accordingly, the present teaching provides for a
plastic container which enables its base portion under typical hot-fill process
conditions to deform and move easily while maintaining a rigid structure (i.e.,
against internal vacuum) in the remainder of the container.

[0067] As shown in FIGS. 1 and 2, a plastic container 10 of the
invention includes a finish 12, a neck or an elongated neck 14, a shoulder region
16, a body portion 18, and a base 20. Those skilled in the art know and
understand that the neck 14 can have an extremely short height, that is,
becoming a short extension from the finish 12, or an elongated neck as
illustrated in the figures, extending between the finish 12 and the shoulder region
16. The plastic container 10 has been designed to retain a commodity during a
thermal process, typically a hot-fill process. For hot-fill bottling applications,
bottlers generally fill the container 10 with a liquid or product at an elevated
temperature between approximately 155°% to 205°% (approximately 68°C to

96 °C) and seal the container 10 with a closure 28 before cooling. As the sealed

12
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container 10 cools, a slight vacuum, or negative pressure, forms inside causing
the container 10, In particular, the base 20 to change shape. In addition, the
plastic container 10 may be suitable for other high-temperature pasteurization or
retort filling processes, or other thermal processes as well.

[0068] The plastic container 10 of the present teaching is a blow
molded, biaxially oriented container with a unitary construction from a single or
multi-layer material. A well-known stretch-molding, heat-setting process for
making the hot-fillable plastic container 10 generally involves the manufacture of
a preform (not illustrated) of a polyester material, such as polyethylene
terephthalate (PET), having a shape well known to those skilled in the art similar
to a test-tube with a generally cylindrical cross section and a length typically
approximately fifty percent (50%) that of the container height. A machine (not
illustrated) places the preform heated to a temperature between approximately
190 °F to 250°F (approximately 88°C to 121°C) into a mold cavity (not illustrated)
having a shape similar to the plastic container 10. The mold cavity Is heated to a
temperature between approximately 250°F to 350°F (approximately 121°C to
177°C). A stretch rod apparatus (not illustrated) stretches or extends the heated
preform within the mold cavity to a length approximately that of the container
thereby molecularly orienting the polyester material in an axial direction generally
corresponding with a central longitudinal axis 50. While the stretch rod extends
the preform, air having a pressure between 300 PSI to 600 PSI (2.07 MPa to
4.14 MPa) assists In extending the preform in the axial direction and in
expanding the preform in a circumferential or hoop direction thereby substantially
conforming the polyester material to the shape of the mold cavity and further
molecularly orienting the polyester material in a direction generally perpendicular
to the axial direction, thus establishing the biaxial molecular orientation of the
polyester material in most of the container. Typically, material within the finish
12 and a sub-portion of the base 20 are not substantially molecularly oriented.
The pressurized air holds the mostly biaxial molecularly oriented polyester
material against the mold cavity for a period of approximately two (2) to five (5)
seconds before removal of the container from the mold cavity. To achieve

appropriate material distribution within the base 20, the inventors employ an

13



10

15

20

25

30

CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043883

additional stretch-molding step substantially as taught by U.S. Patent No.
6,277,321 which is incorporated herein by reference.

[0069] Alternatively, other manufacturing methods using other
conventional materials including, for example, high density polyethylene,
polypropylene, polyethylene naphthalate (PEN), a PET/PEN blend or copolymer,
and various multilayer structures may be suitable for the manufacture of plastic
container 10. Those having ordinary skill in the art will readily know and
understand plastic container 10 manufacturing method alternatives.

[0070] The finish 12 of the plastic container 10 includes a portion
defining an aperture or mouth 22, a threaded region 24, and a support ring 26.
The aperture 22 allows the plastic container 10 to receive a commodity while the
threaded region 24 provides a means for attachment of the similarly threaded
closure or cap 28 (shown in FIG. 2). Alternatives may include other suitable
devices that engage the finish 12 of the plastic container 10. Accordingly, the
closure or cap 28 engages the finish 12 to preferably provide a hermetical seal of
the plastic container 10. The closure or cap 28 is preferably of a plastic or metal
material conventional to the closure industry and suitable for subsequent thermal
processing, including high temperature pasteurization and retort. The support
rng 26 may be used to carry or orient the preform (the precursor to the plastic
container 10) (not shown) through and at various stages of manufacture. For
example, the preform may be carried by the support ring 26, the support ring 26
may be used to aid in positioning the preform in the mold, or an end consumer
may use the support ring 26 to carry the plastic container 10 once manufactured.

[0071] The elongated neck 14 of the plastic container 10 in part
enables the plastic container 10 to accommodate volume requirements.
Integrally formed with the elongated neck 14 and extending downward therefrom
IS the shoulder region 16. The shoulder region 16 merges into and provides a
transition between the elongated neck 14 and the body portion 18. The body
portion 18 extends downward from the shoulder region 16 to the base 20 and
includes sidewalls 30. The specific construction of the base 20 of the container
10 allows the sidewalls 30 for the heat-set container 10 to not necessarily require

additional vacuum panels or pinch grips and therefore, can be generally smooth
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and glass-like. However, a significantly lightweight container will likely include
sidewalls having vacuum panels, ribbing, and/or pinch grips along with the base
20.

[0072] The base 20 of the plastic container 10, which extends inward
from the body portion 18, can comprise a chime 32, a contact ring 34 and a
central portion 36. In some embodiments, the contact ring 34 is itself that portion
of the base 20 that contacts a support surface 38 that in turn supports the
container 10. As such, the contact ring 34 may be a flat surface or a line of
contact generally circumscribing, continuously or intermittently, the base 20. The
base 20 functions to close off the bottom portion of the plastic container 10 and,
together with the elongated neck 14, the shoulder region 16, and the body
portion 18, to retain the commodity.

[0073] In some embodiments, the plastic container 10 is preferably
heat-set according to the above-mentioned process or other conventional heat-
set processes. In some embodiments, o accommodate vacuum forces while
allowing for the omission of vacuum panels and pinch grips in the body portion
18 of the container 10, the base 20 of the present teaching adopts a novel and
innovative construction. Generally, the central portion 36 of the base 20 can
comprise a central pushup 40 and an inversion ring 42. The inversion ring 42
can include an upper portion 54 and a lower portion 58. Additionally, the base
20 can include an upstanding circumferential wall or edge 44 that forms a
transition between the inversion ring 42 and the contact ring 34.

[0074] As shown in the figures, the central pushup 40, when viewed in
cross section, is generally in the shape of a truncated cone having a top surface
46 that is generally parallel to the support surface 38. Side surfaces 48, which
are generally planar in cross section, slope upward toward the central
longitudinal axis 50 of the container 10. The exact shape of the central pushup
40 can vary greatly depending on various design criteria. However, In general,
the overall diameter of the central pushup 40 (that is, the truncated cone) is at
most 30% of generally the overall diameter of the base 20. The central pushup

40 is generally where the preform gate is captured in the mold. Located within
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the top surface 46 is the sub-portion of the base 20 which includes polymer
material that is not substantially molecularly oriented.

[0075] In some embodiments as shown in FIGS. 3, 5, 7, 10, 13 and
16, when initially formed, the inversion ring 42, having a gradual radius,
completely surrounds and circumscribes the central pushup 40. As formed, the
Inversion ring 42 can protrude outwardly, below a plane where the base 20
would lie if it was flat. The transition between the central pushup 40 and the
adjacent inversion ring 42 can be rapid in order to promote as much orientation
as near the central pushup 40 as possible. This serves primarily to ensure a
minimal wall thickness 66 for the inversion ring 42, in particular at the lower
portion 58 of the base 20. In some embodiments, the wall thickness 66 of the
lower portion 58 of the inversion ring 42 is between approximately 0.008 inch
(0.20 mm) to approximately 0.025 inch (0.64 mm), and preferably between
approximately 0.010 inch to approximately 0.014 inch (0.25 mm to 0.36 mm) for
a container having, for example, an approximately 2.64-inch (67.06 mm)
diameter base. Wall thickness 70 of top surface 46, depending on precisely
where one takes a measurement, can be 0.060 inch (1.52 mm) or more;
however, wall thickness 70 of the top surface 46 quickly transitions to wall
thickness 66 of the lower portion 58 of the inversion ring 42. The wall thickness
66 of the inversion ring 42 must be relatively consistent and thin enough to allow
the inversion ring 42 to be flexible and function properly. At a point along its
circumventional shape, the inversion ring 42 may alternatively feature a small
indentation, not illustrated but well known in the art, suitable for receiving a pawi
that facilitates container rotation about the central longitudinal axis 50 during a
labeling operation.

[0076] The circumferential wall or edge 44, defining the transition
between the contact ring 34 and the inversion ring 42 can be, in cross section,
an upstanding substantially straight wall approximately 0.030 inch (0.76 mm) to
approximately 0.325 inch (8.26 mm) in length. Preferably, for a 2.64-inch (67.06
mm) diameter base container, the circumferential wall 44 can measure between
approximately 0.140 inch to approximately 0.145 inch (3.56 mm to 3.68 mm) In

length. For a 5-inch (127 mm) diameter base container, the circumferential wall
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44 could be as large as 0.325 inch (8.26 mm) in length. The circumferential wall
or edge 44 can be generally at an angle 64 relative to the central longitudinal
axis 50 of between approximately zero degree and approximately 20 degrees,
and preferably approximately 15 degrees. Accordingly, the circumferential wall
or edge 44 need not be exactly parallel to the central longitudinal axis 50. The
circumferential wall or edge 44 is a distinctly identifiable structure between the
contact ring 34 and the inversion ring 42. The circumferential wall or edge 44
provides strength to the transition between the contact ring 34 and the inversion
rnng 42. In some embodiments, this transition must be abrupt in order to
maximize the local strength as well as to form a geometrically rigid structure.
The resulting localized strength increases the resistance to creasing in the base
20. The contact ring 34, for a 2.64-inch (67.06 mm) diameter base container,
can have a wall thickness 68 of approximately 0.010 inch to approximately 0.016
inch (0.25 mm to 0.41 mm). In some embodiments, the wall thickness 68 Is at
least equal to, and more preferably is approximately ten percent, or more, than
that of the wall thickness 66 of the lower portion 58 of the inversion ring 42.
[0077] When initially formed, the central pushup 40 and the inversion
rng 42 remain as described above and shown in FIGS. 1, 3, 5, 7, 10, 13 and 16.
Accordingly, as molded, a dimension 52 measured between the upper portion 54
of the inversion ring 42 and the support surface 38 is greater than or equal to a
dimension 56 measured between the lower portion 58 of the inversion ring 42
and the support surface 38. Upon filling, the central portion 36 of the base 20
and the inversion ring 42 will slightly sag or deflect downward toward the support
surface 38 under the temperature and weight of the product. As a result, the
dimension 56 becomes almost zero, that is, the lower portion 58 of the inversion
rng 42 is practically in contact with the support surface 38. Upon filling, capping,
sealing, and cooling of the container 10, as shown in FIGS. 2, 4, 6, 8, 12, 14 and
17, vacuum related forces cause the central pushup 40 and the inversion ring 42
to rise or push upward thereby displacing volume. In this position, the central
pushup 40 generally retains its truncated cone shape in cross section with the
top surface 46 of the central pushup 40 remaining substantially parallel to the

support surface 38. The inversion ring 42 is incorporated into the central portion
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36 of the base 20 and virtually disappears, becoming more conical in shape (see
FIGS. 8, 14 and 17). Accordingly, upon capping, sealing, and cooling of the
container 10, the central portion 36 of the base 20 exhibits a substantially conical
shape having surfaces 60 in cross section that are generally planar and slope
upward toward the central longitudinal axis 50 of the container 10, as shown in
FIGS. 6, 8, 14 and 17. This conical shape and the generally planar surfaces 60
are defined in part by an angle 62 of approximately 7°to approximately 23°, and
more typically between approximately 10° and approximately 17°, relative to a
horizontal plane or the support surface 38. As the value of dimension 52
increases and the value of dimension 56 decreases, the potential displacement
of volume within container 10 increases. Moreover, while planar surfaces 60 are
substantially straight (particularly as illustrated in FIGS. 8 and 14), those skilled
in the art will realize that planar surfaces 60 will often have a somewhat rippled
appearance. A typical 2.64-inch (67.06 mm) diameter base container, container
10 with base 20, has an as molded base clearance dimension 72, measured
from the top surface 46 to the support surface 38, with a value of approximately
0.500 inch (12.70 mm) to approximately 0.600 inch (15.24 mm) (see FIGS. 7, 13
and 16). When responding to vacuum related forces, base 20 has an as filled
base clearance dimension 74, measured from the top surface 46 to the support
surface 38, with a value of approximately 0.650 inch (16.51 mm) to
approximately 0.900 inch (22.86 mm) (see FIGS. 8, 14 and 17). For smaller or
larger containers, the value of the as molded base clearance dimension 72 and
the value of the as filled base clearance dimension 74 may be proportionally
different.

[0078] As set forth above, the difference in wall thickness between the
base 20 and the body portion 18 of the container 10 is also of importance. The
wall thickness of the body portion 18 must be large enough to allow the inversion
ring 42 to flex properly. Depending on the geometry of the base 20 and the
amount of force required to allow the inversion ring 42 to flex properly, that is,
the ease of movement, the wall thickness of the body portion 18 must be at least
15%, on average, greater than the wall thickness of the base 20. Preferably, the

wall thickness of the body portion 18 is between two (2) to three (3) times greater
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than the wall thickness 66 of the lower portion 58 of inversion ring 42. A greater
difference is required if the container must withstand higher forces either from
the force required to initially cause the inversion ring 42 to flex or to
accommodate additional applied forces once the base 20 movement has been
completed.

[0079] In some embodiments, the above-described alternative hinges
or hinge points may take the form of a series of indents, dimples, or other
features that are operable to improve the response profile of the base 20 of the
container 10. Specifically, as illustrated in FIGS. 28-30, in some embodiments
the vacuum response profile of base 20 may define abrupt flexural responses
that produce a segmented, non-continuous vacuum curve (see FIG. 29) defining
a pair of vertical sections 302, 304, indicative of abruptly reduced internal
vacuum pressure.  Although this response may be suitable for some
embodiments, in other embodiments a more gradual and smooth vacuum curve
may be desired (see FIGS. 28 and 30 which will be discussed herein). In this
way, a gradual and smooth vacuum curve profile may provide opportunity to
redesign the sidewall profile and/or vacuum panels to reduces the need for
vacuum panels and/or reduce material wall thickness along the sidewall. Such
arrangement can provide reduced container weight and improved design
possibilities.

[0080] That is, as illustrated in FIGS. 16-27, the inversion ring 42 may
include a series of indents, dimples, or other features 102 formed therein and
throughout. As shown (see FIGS. 16-20), in some embodiments, the series of
features 102 are generally circular in shape. However, it should be appreciated
that features 102 can define any one of a number of shapes, configurations,
arrangements, distributions, and profiles

[0081] With particular reference to FIGS. 16-27, In some
embodiments, the features 102 are generally spaced equidistantly apart from
one another and arranged in a series of rows and columns that completely cover
the inversion ring 42. Similarly, the series of features 102 can generally and
completely surround and circumscribe the central pushup 40 (see FIG. 18). ltis

equally contemplated that the series of rows and columns of features 102 may
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be continuous or intermittent. The features 102, when viewed in cross section,
can be in the shape of a truncated or rounded cone having a lower most surface
or point and side surfaces 104. Side surfaces 104 are generally planar and
slope inward toward the central longitudinal axis 50 of the container 10. The
exact shape of the features 102 can vary greatly depending on various design
criteria. While the above-described geometry of the features 102 is preferred, it
will be readily understood by a person of ordinary skill in the art that other
geometrical arrangements are similarly contemplated.

[0082] With particular reference to FIGS. 19 and 20, the features 102
are illustrated as a similarly shaped series of dimples spaced equidistantly apart
from one another as a plurality of radial row or columns extending from the
central pushup 40 on inversion ring 42. Although illustrated as being inwardly
directed within container 10, it should be appreciated that features 102 can be
outwardly directed in some embodiments. It should also be understood that the
particular size, shape, and distribution of dimples can vary depending upon the
vacuum curve performance desired and provides control over base flexibility and
movement under vacuum providing smooth actuation. As particularly illustrated
in FIG. 28, it can be seen that under vacuum pressure load, base 20 and
container 10, employing the base of FIGS. 19 and 20, produce a generally
smooth and consistent vacuum curve defining a generally constant slope.

[0083] With particular reference to FIGS. 21-23, the features 102 are
illustrated as a similarly shaped series of triangularly intersecting dimples spaced
equidistantly apart from one another as a plurality of row or columns extending
from the central pushup 40 on ring 42. Features 102 of the present embodiment
are inwardly directed and define common boundaries with adjacent features 102
along edges of the inverted triangle. It should also be understood that the
particular size, shape, and distribution of dimples can vary depending upon the
vacuum curve performance desired and provides control over base flexibility and
movement under vacuum providing smooth actuation.

[0084] With particular reference to FIGS. 24 and 25, the features 102
are lillustrated as a spider web of radially extending creases 400 spaced

equidistantly apart from one another extending from the central pushup 40 on
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ring 42. Creases 400 can be joined by a series of interconnecting creases 402,
such as arcuate creases, extending between adjacent creases 400 forming a
series of concentrically spaced circumferential rings extending about pushup 40.
It should also be understood that the particular size, shape, and distribution of
creases 400 and interconnecting creases 402 can vary depending upon the
vacuum curve performance desired and provides control over base flexibility and
movement under vacuum providing smooth actuation.

[0085] With particular reference to FIGS. 26 and 27, the features 102
are illustrated as a similarly shaped series of circumferentially-extending creases
500 being spaced equidistantly apart from one another extending from the
central pushup 40 on inversion ring 42. Circumferential creases 500 can be
joined by a series of radially-extending, interconnecting creases 502 extending
between adjacent circumferential creases 500. Circumferential creases 500 and
radially-extending, interconnecting creases 502 together form a rotated brick
design. It should be noted that radially-extending, interconnecting creases 502
can extending continuously from pushup 40 each as a single continuous crease
or can be staggered to form the brick design. It should also be understood that
the particular size, shape, and distribution of creases 500 and 502 can vary
depending upon the vacuum curve performance desired and provides control
over base flexibility and movement under vacuum providing smooth actuation.

[0086] As such, the above-described base designs cause initiation of
movement and activation of the inversion ring 42 more easily by at least
increasing the surface area of the base 20 and, in some embodiments,
decreasing the material thickness in these areas. Additionally, the alternative
hinges or hinge points also cause the inversion ring 42 to rise or push upward
more easily, thereby displacing more volume. Accordingly, the alternative
hinges or hinge points retain and improve the initiation and degree of response
ease of the inversion ring 42 while optimizing the degree of volume
displacement. The alternate hinges or hinge points provide for significant
volume displacement while minimizing the amount of vacuum related forces
necessary to cause movement of the inversion ring 42. Accordingly, when

container 10 includes the above-described alternative hinges or hinge points,
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and is under vacuum related forces, the inversion ring 42 initiates movement
more easily and planar surfaces 60 can often achieve a generally larger angle 62
than what otherwise is likely, thereby displacing a greater amount of volume.

[0087] While not always necessary, in some embodiments base 20
can comprise three grooves 80 substantially parallel to side surfaces 48. As
llustrated in FIGS. 9 and 10, grooves 80 are equally spaced about central
pushup 40. Grooves 80 have a substantially semicircular configuration, in cross
section, with surfaces that smoothly blend with adjacent side surfaces 48.
Generally, for container 10 having a 2.64-inch (67.06 mm) diameter base,
grooves 80 have a depth 82, relative to side surfaces 48, of approximately 0.118
inch (3.00 mm), typical for containers having a nominal capacity between 16 fl.
oz and 20 fl. oz. The inventors anticipate, as an alternative to more traditional
approaches, that the central pushup 40 having grooves 80 may be suitable for
engaging a retractable spindle (not illustrated) for rotating container 10 about
central longitudinal axis 50 during a label attachment process. While three (3)
grooves 80 are shown, and is the preferred configuration, those skilled in the art
will know and understand that some other number of grooves 80, i.e., 2, 4, 5, or
6, may be appropriate for some container configurations.

[0088] As base 20, with a relative wall thickness relationship as
described above, responds to vacuum related forces, grooves 80 may help
facilitate a progressive and uniform movement of the inversion ring 42. Without
grooves 80, particularly if the wall thickness 66 is not uniform or consistent about
the central longitudinal axis 50, the inversion ring 42, responding to vacuum
related forces, may not move uniformly or may move in an inconsistent, twisted,
or lopsided manner. Accordingly, with grooves 80, radial portions 84 form (at
least initially during movement) within the inversion ring 42 and extend generally
adjacent to each groove 80 in a radial direction from the central longitudinal axis
50 (see FIG. 11) becoming, In cross section, a substantially straight surface
having angle 62 (see FIG. 12). Said differently, when one views base 20 as
illustrated in FIG. 11, the formation of radial portions 84 appear as valley-like
indentations within the inversion ring 42. Consequently, a second portion 86 of

the Iinversion ring 42 between any two adjacent radial portions 84 retains (at
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least Initially during movement) a somewhat rounded partially inverted shape
(see FIG. 12). In practice, the preferred embodiment illustrated in FIGS. 9 and
10 often assumes the shape configuration illustrated in FIGS. 11 and 12 as its
final shape configuration. However, with additional vacuum related forces
applied, the second portion 86 eventually straightens forming the generally
conical shape having planar surtaces 60 sloping toward the central longitudinal
axis 50 at angle 62 similar to that illustrated in FIG. 8. Again, those skilled in the
art know and understand that the planar surfaces 60 will likely become
somewhat rippled in appearance. The exact nature of the planar surfaces 60 will
depend on a number of other variables, for example, specific wall thickness
relationships within the base 20 and the sidewalls 30, specific container 10
proportions (i.e., diameter, height, capacity), specific hot-fill process conditions
and others.

[0089] The plastic container 10 may include one or more horizontal
ribs 602. As shown in FIG. 31, horizontal ribs 602 further include an upper wall
604 and a lower wall 606 separated by an inner curved wall 608. Inner curved
wall 608 is in part defined by a relatively sharp innermost radius ry. In some
embodiments, sharp innermost radius ry lies within the range of about 0.01
inches to about 0.03 inches. The relatively sharp innermost radius ry of inner
curved wall 608 facilitates improved material flow during blow molding of the
plastic container 10 thus enabling the formation of relatively deep horizontal ribs
602.

[0090] Horizontal ribs 602 each further include an upper outer radius
r- and a lower outer radius r3. Preferably both the upper outer radius r» and the
lower outer radius r3 each lie within the range of about 0.07 inches to about 0.14
iInches. The upper outer radius r. and the lower outer radius r3 may be equal to
each other or differ from one another. Preferably the sum of the upper outer
radius ro and the lower outer radius rz will be equal to or greater than about 0.14
iInches and less than about 0.28 inches.

[0091] As shown in FIG. 31, horizontal ribs 602 further include an
upper inner radius rq4 and a lower inner radius rs. The upper inner radius r4 and

the lower inner radius rs each lie within the range of about 0.08 inches to about
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0.11 inches. The upper inner radius ry and the lower inner radius rs may be
equal to each other or differ from one another. Preferably the sum of the upper
iInner radius r4 and the lower inner radius rs will be equal to or greater than about
0.16 inches and less than about 0.22 inches.

[0092] Horizontal ribs 602 have a rib depth RD of about 0.12 inches
and a rib width RW of about 0.22 inches as measured from the upper extent of
the upper outer radius ro and the lower extent of the lower outer radius rz. As
such, horizontal ribs 602 each have a rib width RW to rib depth RD ratio. The rib
width RW to rib depth RD ratio is, in some embodiments, in the range of about
1.6 to about 2.0.

[0093] Horizontal ribs 602 are designed to achieve optimal
performance with regard to vacuum absorption, top load strength and dent
resistance. Horizontal ribs 602 are designed to compress slightly in a vertical
direction to accommodate for and absorb vacuum forces resulting from hot-
filling, capping and cooling of the container contents. Horizontal ribs 602 are
designed to compress further when the filled container is exposed to excessive
top load forces.

[0094] As shown in FIG. 31, the above-described horizontal rib 602
radii, walls, depth and width in combination form a rib angle A. The rib angle A
of an unfilled plastic container 10 may be about 58 degrees. After hot-filling,
capping and cooling of the container contents, the resultant vacuum forces
cause the rib angle A to reduce to about 55 degrees. This represents a
reduction of the rib angle A of about 3 degrees as a result of vacuum forces
present within the plastic container 10 representing a reduction in the rib angle A
of about 5%. Preferably, the rib angle A will be reduced by at least about 3%
and no more than about 8% as a result of vacuum forces.

[0095] After filling, it is common for the plastic container 10 to be bulk
packed on pallets. Pallets are then stacked atop one another resulting In top
load forces being applied to the plastic container 10 during storage and
distribution. Thus, horizontal ribs 602 are designed so that the rib angle A may
be further reduced to absorb top load forces. However, horizontal ribs 602 are

designed so that the upper wall 604 and the lower wall 606 never come Into
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contact with each other as a result of vacuum or top load forces. Instead
horizontal ribs 602 are designed to allow the plastic container 10 to reach a state
wherein the plastic container 10 Is supported in part by the product inside when
exposed to excessive top load forces thereby preventing permanent distortion of
the plastic container 10. In addition, this enables horizontal ribs 602 to rebound
and return substantially to the same shape as before the top load forces were
applied, once such top load forces are removed.

[0096] Horizontal lands 610 are generally flat in vertical cross-section
as molded. When the plastic container 10 Is subjected to vacuum and/or top
load forces, horizontal lands 610 are designed to bulge slightly outward in
vertical cross-section to aid the plastic container 10 in absorbing these forces in
a uniform way.

[0097] It should be appreciated that ribs 602 may not be parallel to
the base 20, as illustrated in FIG. 32. Stated differently, the ribs 602 may be
arcuate in one or more directions about the periphery of the container 10 and the
sidewall 30 of the container 10. More specifically, the ribs 602 may be arced
such that a center of the ribs 602 is arced upward toward the neck 18. Such
may be the case for all of the ribs 602 in the container 10 when viewed from the
same side of the container 10. However, the ribs 602 may be arched in a
different, opposite, downward direction, such as toward a bottom of the container
10. More specifically, a center of the ribs 602 may be closer to the base 20 than
either of sides. In rotating the container 10 and following the ribs 602 for 360
degrees around the container 10, the ribs 602 may have two (2) equally high,
highest points, and two (2) equally low, lowest points.

[0098] The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention. Individual elements or features of a
particular embodiment are generally not limited to that particular embodiment,
but, where applicable, are Interchangeable and can be used In a selected
embodiment, even if not specifically shown or described. The same may also be

varied in many ways. Such variations are not to be regarded as a departure from
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the invention, and all such modifications are intended to be included within the

scope of the invention.

20



CA 02768822 2016-11-16

What is claimed is:

1. A plastic container comprising:

an upper portion having a mouth defining an opening into the container;

a base having a plurality of vacuum features formed along an underside thereof,
said vacuum features of said base being movable to accommodate vacuum forces
generated within the container thereby decreasing the volume of the container, said base
being movable in response to a vacuum level less than 5% of said vacuum forces; and

a substantially cylindrical portion extending between said upper portion and said
base, said cylindrical portion having at least one horizontal circumferential rib, said at least
one horizontal circumferential rib having a rib width to rib depth ratio of about 1.6 to about
2.0, and being movable to accommodate vacuum forces generated within the container
thereby decreasing the volume of the container, said cylindrical portion being movable in

response to a vacuum level less than 5% of said vacuum forces.

2. The plastic container according to claim 1 wherein said vacuum features are sufficient to

create a vacuum force curve having a generally constant slope.

3. The plastic container according to claim 2 wherein said plurality of features are

equidistantly disposed about said base.

4. The plastic container according to claim 2 wherein said plurality of features comprises a

plurality of dimples disposed about said base for tailoring a vacuum response profile of said

base.

5. The plastic container according to claim 4 wherein said plurality of dimples are disposed

as radial rows extending from a central pushup.

6. The plastic container according to claim 1 wherein said base and said substantially

cylindrical portion accommodate said vacuum forces simultaneously.

7. The plastic container according to claim 1 wherein said base and said substantially

cylindrical portion accommodate said vacuum forces sequentiaily.
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8. A plastic container comprising:

an upper portion having a mouth defining an opening into the container;

a base having a plurality of vacuum features formed along an underside thereof,
said vacuum features of said base being movable to accommodate vacuum forces
generated within the container thereby decreasing the volume of the container, said base
accommodating between 10% and 90% of said vacuum forces; and

a substantially cylindrical portion extending between said upper portion and said
base, said cylindrical portion having at least one horizontal circumferential rib, said at least
one horizontal circumferential rib having a rib width to rib depth ratio of about 1.6 to about
2.0, and being movable to accommodate vacuum forces generated within the container

thereby decreasing the volume of the container, said cylindrical portion accommodating

between 10% and 90% of said vacuum forces.

9. The plastic container according to claim 8 wherein said base and said substantially

cylindrical portion accommodate said vacuum forces simultaneously.

10. The plastic container according to claim 8 wherein said base and said substantially

cylindrical portion accommodate said vacuum forces sequentially.

28

|t

| |



CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043885
1/19
% ' ~ 4
. = i
pavt
-~
. 16

J0

d,
N '
N8
3
~-""\
20




CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

2/19

! 26
L
. . SNy
, 14
: 16
' 3
, Flgure -2
| 18]
46 \\ | 40\
. 4 \ o] 27 o
32 S~ \
L o
1) ' ] 5
H= %" 60 50 0 M 20



CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043885
3/19

] 18
32 e —— == “N\/

7% \ \ R
; / : NN

- ST ——

2" %

y - = U

- %

Figure -3 “

. 3 jm m
- I .
k74 % — \\\ . |
6 | . —

~— . —————x
2 “
60 4 Figure-4 3%

(<l | T




CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

4/19

oo

oD

=~ =
- C.B -
o
- o WN- N\
5/ < N\
& _ b
& x S

A VAR VAVA VAVA VAW Wmeh

" ‘

y / & ./ 4 2

6O
o

4

42

©
\ 0" 3‘;
A /

"

20



CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

5/19

- ‘c_x = T

S
““.

\ <

\ S 2

— T &

Wa =

N

3

20




CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043885
6/19
3 3 —
WA AN
\ oy \ S
R

60

<+
<t

N
‘
AN N QA

O\
K




CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

7/19




CA 02768822 2012-01-20

WO 2011/014759 PCT/US2010/043885
8/19
3 — 3

M

| N Q
NSNS RN




CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

9/19

Fiqure - 11




CA 02768822 2012-01-20

PCT/US2010/043883

WO 2011/014759

10/19

_
D

oo
N
o

RO

%/A

¢
0

QA

/4

y
2,
&

L7777 7

~

=
' r NENANRANRNANNANRANVANRN
\ QN

N pe—" 7/
|26

A
|
D
MTmMRER IR

~

4

0¢

<)
NN,

~

\

4



CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

11/19

O
o

5

S

O

|

7>

E

50

o
O



CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

12/19

100 32

100
42
Bin 100
100 W\ 4
\20
Fig-15
102 .
4
20—
32
102
0 40
102 9088?3%000
O 8 8 8 % % O




CA 02768822 2012-01-20

PCT/US2010/043883

WO 2011/014759

13/19

. s
r w . v-
7
4 ' |
Y 4
“ 65 v
“ / » Y\\\}a‘. P ol ol ol g g N N G e
: " . g, s,
: oz et
\ - a ‘\.%M ) S
5 whk
\ .
\ .
7
7
7/
4

P

e

20

- r + 9

g \5\.\\\.\\.\.\\.\.\\.\.\\.\.\\.\\\

-~ - .
L +
-. s .

-~ \'
Wy

L
o S

FI.

vvvvvvvvv

Y:: E
- a_ -

L
.
"“c\
. .
Ll LA
" -
4 .n
4 .

N T

B R S S M " T P P M S S S T T i T S P S P S T

A

NN '\i\
Y

\"t\.\. AN

(L EN AR AR AR RS
- . B : . . ' ' -+
- -.‘ S . . . a.. -.. X -" . . - " '.l
B N : : = , ., Iy
- 4 . . o) . - '
. ) . ..H... oA W . . . . ) . . .
. . ) - . > ' '
) ' L 4 e 'y Lo ' '
- - ' ' -
'y - ™ [ n
* - - .

LI
~
)

N
o,

AR

s . - l.v.Vl. v v - * = s a v‘

N e K
.Q..r.vhuin!_\hhﬂv.\.{\.g&w o &

I a2 AT

o T e A S T
$ ’ .

. »l\_]r._\ : ¢
TV 4 O
\.IJ\..\.\\\\“\.\\\.AI.IT\. )
’

Q;\.\' N

By
i

\‘.. . --. .
-‘.. -.l v-
I 4 o o . " a
.\.\ - 1” . . < . - o
v ) \.\ . .3 3 \ ¢ 2" n Ve
rd b\ l.. v- iy vcc l.. n~ -1
3 . 3 ISP AFFFa T TS o ol

e T W W Nt B B N

102

. T’ B " S Sl S S S T e P Bl B B SR S S S
' L]
LI B

e oo

EaNYHY3 (LG
| SN_ | ” & m« C - A A WS . e -l |

Gl a4 At gt ab g o ot b o ol ol ol ab o o o o oF o o o o o oF o o o oF o o b ol o o g o o o aF o o o b b o o g o e e
’

467 gl

,o .
\.\-\..\ - B

-----

.....

».:E
. .
‘;\.\

20




CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

14/19

Lo 102 20 -

e e RN A e M LRI
R R O s e VD T e e

S % . et \ \- .. 'Y . W . A e e e e e s s s s s e e e e e e
R P o i RO e SN
BRI e SN, ety RS e P SOt a2 <N, ¥ N N K N
e : 2% Ry

oL B St N

S e N N,
............. S A R DGR Sy

............. | RORAS RIS - Sk MRV Y, i .:.
T AT SN IR NTE i Y,
S DR : N RehRte) 2 "\‘\}"’n. 5, e PP PR RS
LR R R ) R .- ...\:ii‘.i‘ .....................................................
‘ : .. ey ' .

40 <£;“~
::E::;. KRN . T T N NI
A Nt et - . o N e e ';'.. N, -
R BRI N AP o N RN P S R e

- - \I D -
‘ i ", ] e
AR R AW ;\% i s R

N

L

T -~

R O b C DL DR W W - VRRN + RRNEY  c JERE N o n SRR W NN SNV S DN N \ENESREIL > .+ N - WL N Ot SNEEE B A N D D L L L U D D D U D DL U DD B L
L

.......... N |‘ PN - - -, .. '." NN DU

: N . R, gl IR, it BCE S S S B B S S N S B U B SR SR LI B B S
w\%":\-.:.‘\._ R G, B Y e S e
N RS e

...........................
..........................
.....................
..................
....................
......................
........................

.........................
..........................
............................
...........................
.....................
....................
................
.............
............
.................
....................
....................
................
...............

S5 RO g
. ees, | domen oo
RAAAR EE
RPN S MR
AR NI

1
.

. g P 'V S

h.. ] ’ \ i .

........
..........

F IV L I W W I L I L L
o

4.'1"‘ [ ]
L)

*

vax

A,
- . -‘-‘
R o o o b
‘o o 3

'rri'oovdn‘von'c



CA 02768822 2012-01-20
WO 2011/014739 PCT/US2010/043885

15/19

/ff S B p P A AR

402

-----------

vvvvv

-r-’*.-’*.-’r-’*.-’*.-’r-’*.-’*.-’r-’*.-’*-’.;f'

a
. » - a’
- . -
- . * n .
N ,
. .
- * .

------

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

A
Ly
* l"

14 G

R N 's" > ‘°'~.

y




CA 02768822 2012-01-20
WO 2011/014739 PCT/US2010/043885

16/19

................................................. DR D o

................................................................................................. AN

................................................................................................. "‘h\‘-. . e

R R R RN BN RN : o : .

-------------------------------------------------------------------------------------------------- o e et St ey s - S
...&C\_.-. O\ e O ks R g

..\?"‘.\. i .*.:.3.‘\':'.1'&. RGO ) .‘\ S e — R R N B N B BB I I

................................................. . ‘\':“f"s AR LR Catanat . s . e . . s e g s s s w s s w s s e s s e e e s s e ws . o s s s s s s s e s s s s s s e e s s s s s
e P P O P IO PO RS POIRS o AT AT T T T e R Al N
-------------------------------------------------------------------------------------------------- - - \5\:.‘\_“‘,\\':{:.\’?"_ AR LN et e

.......................................................................

P
<A

................................................................
..................................................................................
...............................................................
................................................
..........................................................
...........................................................................
......................................

O
o B
N

%,
P .z'

..............................
...............................
................................

4
.

...............................
................................
.........................................................
.........................................

va
.F' N

.................

rr

IIIII

..........................

-~
4
- ‘.
v

F

e,

*

ATLAT ALY kx";"':':':':':':

YRR
o o
« n N
I 2]
’
J.n_l’
.- .'. -.

o

..................................................

/
/
4 0" LA 2

F p
.

L4

s,

s oy
Fate "
W sl ol
:/‘WII-
LI IN

’I’IJ
-:-' , .-
- .
C -.‘04:
"l'
Ey
-

4

v v

ool "
sl

4
-

sy

c“
7%
hil: o7

.' "

. '
------
----------
...........
.....

................................................ ’ PR . w
e . s

....................................................... P ' WA IR R St
................................................................................................................ ORI NNt 0T NRRILIN ¢
e PR ISP P IR IRPIEIRIRIET SRSTIRIPSeIR P, R N
e PPN PS PRSP IRIPSPOIPSPOIRIPPOIPSPOIR SENRIPSPRIPSPOIRIPS AR o O
By L, e

PRt F .} . . w
............... . H’t R~ £ - k\
............. R R A R RN

CIIIIILIIRN ghy ey
........................... .‘ém_:g Eﬁ'

e

i &n Sy q\ '5
............................... - . (- . N - & . \ . :
............................... ﬁ.? ' m b : -;:

“\\\\\'\\\\\\\‘“\\\'\\\\\\\\\\\\\\\\\\\\'\\\\

................... - -

.....................

.............

...................
......................
.....................
................
...................

........



PCT/US2010/043883
17/19

CA 02768822 2012-01-20

WO 2011/014759

GBI G G S RN £

> s . .
\H\. s \\\....\.\. ey \..._.

.\;-\\e“v\%\\\\\. \.\.‘ .\.w.%....”uum. e ..

l!tll\!!\ 4.!«\.1
uultv(rd.tli\\ll ..!\Ll-dl o \\.h

.SES ...x\vvﬂﬂ x._xx ..S. 7 .S..S.

.»3&.. \u. ...“..,v.

-.I IIQ

.\.-...\..\8.".\ /o \\ .\\..\\\..\ P Wu.. \“....

el et e - e . e .
+ -
L4 L4 rr
K Lo, -‘, .- RN ‘ .-.” . . . .
. . . e eer * iy s . P = > + . . . .
.\.‘ " e . 1¢‘ . PRS- R . . ’ K . « s o .
- - i .
L Qﬂ.%\k. fer * . . R M r o - 'y ..v... ‘-n._ v " . L
g G v e R S A e A g e
» . o 4 : -
‘.. v_f . % Sl b - - ! ' .-.l.\ l.l.h.l.l.\.\.f.l.l.\h.l.l.l.l.l.l . ' e
: it \\\.\\.\\\\\\\: v Fr. g BE G
: . : L ) Eitb\\\\\\\\\\.ﬁ\\\.\\.\.\.\.\\\W.WW\WN\ PO e e LTI BN v“. TN
. ttT ) ) . !1--llblr.rhilhblhrr - e a . « 4 & . . . . . . .. . - a
s \v‘l\a\ e o ... 8. . a - ..o-.».. s matatata'et L AT T . "ata i A 4 . . - ] i i
‘e \ﬂ L] c\l - S S e v aa s A s g “ ”.b ” ”-. T »”s e LermRsEEAs r - o -. ‘a . " . ...- 8 r e ord - = n.- - -.. .- !4\ . -. e e . v ry v b - - m -, - LY \ -- \ \-!.t.. 7’ -‘-\\li . .\_” Te .. -
b \ vr \\- . \ il . artcEes - . ‘e . e v - . - - BRI A R A W N R L N . L. N - - . ! - - v Pt v
"W - ' CoeTeTR . . .
GO . vy v . -v. . e l.c\.‘ . .n.|n|1“\ 2 .4.1.\ R Rl I NI ncw TR T u Va . "4 g o oo . . i o .y ..L.v R oL- . B - 4“. rrals 1‘\\ . -
.‘...“ -\.\ \ - - n \ \ . 5 - e e et nmaste e aees .u..-.~y.so¢s-».._._;...»..\....-.I\.-.It-\-l.‘\zt-.s-uun.v 1> i - h “ . o e c +
. ' . . - . . o Ve a . LRI R - . - - P o= F ' ’ . e » ’ - - + '
- . .‘ C | L I L v [ *> v 4 4
v “..l..s..v-n“;v...w\.. o.-.o.o-n--o-\oo.-. , 4 N . ‘ v ' [ . o ! . . n.. n.«-oyyo-v.-..t..qq..qq-..-..,.b.«q.o-oh--.-obv.. ...-\.x\-”.o..
. . g - . y . Feoewaw s -. = - . . . » . -
. = . . - - llll-h!l.-lh!!!!‘l!dl ) .. - o’ + N
" ' . A 4 s . Q-Voounnnooo.v.g.......\..v\.o.‘..‘. - Feovwr nu . . o r. . v " oo . Kl . byt o, 8 N r e+ e crvedss \vx-'.q..v.
’ “'I- s-lioo-v- . v‘.oulvlsccvo *" et T T 4 ’ . . ' - * M ‘s v » > - c.\l.b.lltl .\ - AP N N SN L L Lt il o ot I .
v ’ y . L} 00 K . 4 aatasc s adsaadien ’ - N RS R - ® - -lo . R . M ‘s ‘e * = e -
v . \ N ’ - -\ am o e st - - ¢ 4 a v 4 Faaw a0 g o ’ . - a - K ' . A atat  a - - e " dd Tam a” o~ rr 4 - -
o I e A M - - - * - - g , . ’ ’ », - Vet .\.-.......'.».s-...v{..-\v..-...x....\\\.ﬁ\.-.'-..-..‘ru a” - N v .\.. vro.ntr
: . . . L3 . - . . . . v el
- \ 5 . i . - - v . sa. . - Y P LR N . .. ) ’ - . > - - - - ’ -
- - . = me e e s . R ¢ £ = Ty v - » " . - - . .o » oll-ucts\-00-.po .J\..-...-
. Lol R P AP 4 - * o o s . .- B v ’ e m m o ey 4 0 T - .
’ . “ A . - % - . ” - . . . e aer epsrps ‘lll\-u\. - el “- . " L -..;14-. r \\ Y \.\.l‘.\-l F \-ll‘-. 1\.\. L \-.l‘ “fa oyt \ . \.\ \ o ’ . _ -\ >
- 3 . " re v ore ‘e s @ -s..‘ s...-.;..s-..\\-s\r = r e *, " . AT . " . r ' e trsanssrsacsurat e .\-nq-.v..vvv.-\ - ¢ Coe e
e Y . LI I L O L L . P ApS s \ . o ' + . + A ' ! [ e f A+ e mEA PRI S L LR P I ’ . L g =
-’ . " e N v r L g » ‘ "\ ". . .l.\.\\\\-iihh.v.or --cu--!-qnnccv-lq\v- . vﬁollvvo...vo . "oe 3 . F/ "« . r * ’ ’
’ .. . = . T XAt R APPSR, LA ' » ’ r - 4 4 . » - \\ w
. ..“4 LELL TR AL e el s, I!\ll\-i\s\h.\uhﬂ.c. LI \\b " ’ e . + \ . = / + e -“.ﬁ\ob--.vv-..usso\\ﬁs.‘-.\sl - . -...\-oo -n.uvsv-..\-\ \.-c o vv -
+ pp st ek els - - i : . 3 ' o . . + PB4+ s rraraf RN . 5 ' ! -
i " . b y ) . h\ \\“u\ ....-..-.\.v.-.-.n B e e e e e e s WS, v“v-vo .ﬂ\.. ....-v.o... e = ' a *at. - o 3 L : ’. . ” ' " .. ' . - ‘2t .;.\r..\.% . .
‘B S ‘l..\‘.‘..““.‘l‘ 4 'y ’ ’ . - L] B . ’ - . _a" v - . R, S R I D e o
* . “-'.. ) ’ W q“ .- L T S I S B B R B A AR - -ﬂl ltblnh l.‘“- - \“.' ST s.\- . v.r R . - . - .oa" ‘a2 * =
i . “.- .bs.‘ .. a.-.b.v“‘-.-. 1\.! R vh.l - l. PO lbltll..- \.l A J-- - .\ A D‘\ . lll "¢ v ¢ . sa .n. L ‘ V‘n - g |.\ . -\.. . . B A L aarwr r e dem !_.luun.-’ - \\\ - -
. e . . M . . N » . * - e on L e v TR e VY .. LN R s o e + - - .. ‘ .. .
. ¢ . . 4 . ’ I LRI D . e . - 8 [ . - . . [ - . . =r .
S O S-S PSSP SO TS B A N - s PRI IS TPY. ¢ 7 KR
v O r v . . . - - - - ] .-_ " v reApprm w r,rm vy | rvy o e e ’ v K4 - »
o« . . . ' . . v ’ PR — e Py o4 a L e, - ..l 4 . o v - ’ -
" .\- A . ' . . . - L I I “ P r e e e TTAm T, T M N e " ’ q.. - v . ' ! ! ’ 4 no N lvo “.rrurrs c re * -\_ ‘l\ s o ’ +
"o, Ve d e P ra s axw - -w A Feoretpeteoen . . . ’ . - R RN . "+ = v-\.tb\s\vl.n.w.v\-.v..s-vvo~.._._.. . . d . ' . >
“ . ,; : . - » w“-..v...q.,..q.,.....o.;.-.. A AL ER RN AR R NN IO LR I i N * . K W ‘ : d as .sno..“\tﬂu 5
- . ran ann . d "o lll-- l
. Tl asrenan e r : ! ! . 3 s .4 re s red vAdrar - 4 - * - =
> P * ! ' » ' v, ranm . . > -
+ ' . r + f ' ' . . . .
v 1 ’ ' - o s e - LR UL I L I DL R R I R - a - ’ = . I r . a8 - T
..“ii...\vc..lo- ununsnul.v. v-“.\g.- o (] I L PN M . aat a"a¥s o s”. . ...-...... ..“.NX. L ]
- r 0 % . - . - a ] - = . -
- \ ., e L v\” e s At e aaa & u.v“u . -_n L A T et t ey e e, wrvvRor, - " 41‘\‘¢\.I.‘ -a . vy e -'\S\. # -
* T TN ' e 5 M ’ 1 M .o.L -‘lc‘0-.4l\‘vc“04v‘........-.‘-.ln - g + . - - . Y. Chd e ™
' ' - . : - - . - - . . . .
L4 e e . s ’ --\aicld R AL I (S /L A A O A 2 ’ - 0\\ ‘ ‘. sommmal FRpawaurLrTonasay vb-\\\\ \ + v
- ..\..4.\....\....4. - v ’ . L I S, ) ..-u\t-su\\!c.-.....«~.-s.~ B ’ . . | o \ N i
) ” ..- - ‘-l. " ‘.lvo.‘ ‘l ‘-\¢ sv"‘ ..q"-OsO\q ' . ’ . - . r ! ' \ ¢ ' * AN -‘.-._\Ivslv.‘ \ ¥
- . \l..! Vi ma e e ’ B+ rp s enn . . . .‘ a v v-O qw\“\ .v. .ol..‘b-.L vtll-ﬂl.-\-i\lou s " - re s ARIIE 44, RI. . . B
M - . v . - \~ _“ o R A e LA NI MU L I R O : v . . L . . . . - !\.“\ -K .
S A -...-.\-..-. = M S : ’ - ' J * vew A TrrY S aeM s andmasaieaw. o t .
- \vo \oa- v om g e - B - ¢ . . . ', . v L. oo S I ...o.o.-.o."o-o.\.q..!-q M O N , . N ﬂv\r . - S, e
- - - ‘. - - 0 .= .
“- [ ' 4 . “\ L e g st mm e M e e e e - \.ﬂ\\. . . - . S N p . 5 o ...\.v‘\\\.b"q-s-\\..l . |- -
“ e m e . T ta e sa’a"e s m a”a - - . . . - - - - - oo e T S - ol Jole
. s et Tetet C I K . . ’ e i e e gt m = I R o R e . -.\. > - - - v o, . ’ G . .u‘ " .
. I .s " . 0 - * o o v 4 ] . ‘.lo . . rrarvap - mrTYprrap e e - ’. e .
. Zr o -!\ NP AR NE RS M AN A . . . ’ . + O] ..4.;-4‘ 4.1.‘9.\1.4-4-. ST, ¢ ere ey - . K R D) v .
. " Y . ) 7 ’ v ] [ TR d B LS, L . o ) ) . + P XY e + v
- o) . TN e T TR Ryt - M b B vadenrry s .araepanen rerd B EESE L S T :
’ ‘.....v...l-\.. L 4 + » LI Pl S qc-o.-o..shtx---.q....uooo .- . X . K ot .
» YT ’ ] . - " » W e qocxo Tt e n e e M v . res ' lv . ' . ’ . . - ' M ! I ’ \ A\a“. ’ ' :
: ' . 2 e - . £ . r ' 'y stbiao\\- - ’ -
sImMRT LT 2Py rABA L B é i ] . ; ' D  "F's smmm . O
T g .- “» + . + + r . o, . \.\ e i -rtﬂi\\\“\ltllin.\.. d Al g lore st smrareed S . - 1 o ’ B N -
. ' . . > --a-vc\vv\.o - -2 + = f \ » v - - . . > + - . . " m Beam PO .-l.l\- . a .
. . - * T +* e 4 -s. + + > 4 R T - -r a m g dae 4w aa"e e Ug". o .
' Leoaw's i s s r v annd'vnun -o\-\o.\ \\\ ' . . - ., - - 3 * - . i ..Q.avoxu -'v-\.‘-cth' AR . . . -Uw L r
- . Y . ‘. - - 4 AT .. . . . aam ' N : - ' - . * »
- - = ' ‘ . . g _ o ' . - ’ CECN _EED” I R \\ R N T i T ) . . . . ‘v . . .
: ' : v » - .s\..l\.\-\ .t ‘"o -...-..0..-.;-\!»5.lt\kc..llsn.... v " " ' v - - - -\ll-v\‘xq o ’
- 4. T AT Ty W ‘e a"a s a - a - - mime el .- = o - v - eedorenr.r. P TrrPr .\\‘ s, a0 e v -
C AT T AS . = . . . . . . ' v v rm, - o, ’ .- \u‘\\.l.\\ll\.\\-ll. . rew .
I - . . B - g . ’ r . - - - vy v B v 1 v o 8 t.l . e, .-l\-.-l‘ v T e P arar i b . - » - . " . I it e
y " ' - v - .ta - .- c\ PRI R e 040 LR M ’ el . v L “. . . . . L] . . ’ T . A R R PR -‘.\\1 e -
v r e w g g e s ey Y RALTLNL L TN ot N s . » . ' . . (] cus-...~q..-.|-.v.n . > ses Ammmsen " . . - "y e -
q...__n..... - - - ¢ 3 " " ...-.-;.II.-..\-“\...-...%-.-..-..\.v;..._.-....u.\...s. L L . . ) . . . ! B . R .. ',
- 1 - ’ ’ R . RN : 20 *4 4 - » . 4 ’ - - » . . ’ . N r Ll an s o Q.I{ + .
B P T a0 R I I AR R ._ ¢ v - > - e ) ' S, \l y-o-..o.....o......u.-..o.\-.-.... ....-...-.x-.-x..ﬁn " . B/ a . -
' . : . . » 4 4 . . . o\\‘l-li » 7’ = . . ' .. » ' - - ’
Sy e .. Cah o £V wdda ...‘-\.\ﬂ.\\\\\\ﬁq-.tt el SO S o RO R R R . ' . . . , , - . P, MICODTICCEN e x“\h_. »B -
o f1 0> - : . - . + P " P r 4 e - e
' .\o.-oﬂ. i - ot . ’ » ! . “ . ! a e i_....-\--v.oﬂv.-ﬂ. ....\-o'-\-ol-~s-l-' LIFTY Teddennewas vq-ﬂo\q-ll.ﬂ : ~¢ . . P g .
= . PP+ e . ' . . . . e - L . - . .
.. .\. ..\ . uvbrv . 0“‘ L T I B SU R B R B ..\-\- ‘1-. ar T i » . + . " . , - - ” “ .“ e e ....-'.fr... s F s -adae " ", At ataTe 4. 4 -- . ate ? o . A - -
.ss . - - . . + + ' . B v e = B e L . . . PR . - . - - N = .4 . e L
. . - [ 4 . » ’ L4 ] & . . oa I [ n\ L S - vVato awm ataam Ty .. ] ’ ’ ’ v » . » -
= W . . . e .2 - ‘ - . - e e e e o e dd _— R R X B A I I v - A ' :
- .\ e e e e damae l.l - lln - a A- P s.- - . - ‘ . ot - . - .- s e e M > . s !\\.\\\n\s\ a-\ L L LR S 2 o UL S I L G Rl I LR P L g !\ + \ \- T -
. - \ .v. sv r o’ ‘a s .. ’ - - ’ - = ’ - .\‘.‘.-\-\. . .-.-‘ .-‘Iiliih‘ -il.-n A - nln.n - \ L4 - L + . .. .. “ \.Y -vv -0
. - - - . - L vy, - . - » . . - -
....“ .111!11-1114\.\1:\: ..-.-...|1.--.|.|.1.-.....l.\..\.||14b1.4|tl.-\-..-1 . ¥ i€ A a2 “c Yy ..Q-v.\vo\\v. o.f\.-q-tl‘-c. et W, sc--b.ﬁi.vh_-h.v\-\ -\h o,
v L - LR . » - v a . [] ' Ov-uvv uv \Qll‘\.‘vllb.-\v ' . - . . N . r ’
. ] ce 1 \!.sgffas.nln.vt. LAE P LI r ' ' . .
* F : u a-...v.....»u!.\.\.\\\1.....-....- P . g v ' v y . v er - r
o ’ ..\1n! E R R AN L A v R -u--u\.-.\.ﬁﬁﬁ\q~\o )
. [ .-o..oox..\\..\\... -i s\ .r u. - - e Moa st \-.....v-...-.w- ,‘u.o.n;-\.n-s-ouxsﬁﬁ\-\!\..vv. oono.-.-.. iy o no
' .ot-\(‘clo S .-.-o- P ta sre +ee ' v ‘. .Q\a al o >
A ' o \\\.\-ls\\vv ' o o . - * " - .l-l-l.\.\\b\\\b(\ulu - - - e =
. . . o - - - "N ) .u.....-\\. \.. r + ' l.l.l.\.l.l.lll.l.l. - . - ..
’ “ h.u\.l..-.-\i.t.ﬁ:b.osn(u ' ll-\_..&.\&-\\ v - \\I\l\..\l..ll-l.\.l.l.l.l-l.l.l-\.l.l.l.l-\l—l.l-\.l.l-l.l..\.\lll\.\l\ﬁ-\\.\\.\l-l.l..l-l.\..\l..l..l-l..l. ] . s Sn vr. . e IR
e “ vew . POS - . - . o °* o e SR
‘ wanalanawunnadanaieasmee e . . . ' . . . - GoTat T A, .
4 B0 0,0,0, 0, 0,00 4,08 MRS A 5 e s EEQ........ . . .. . . A, . - v
st RS T AL Sy e R UL L it 1 .\...,3\ R
") v».s.v. . - a 0 . o . E . 4 ’ - .-...a.:. IS A v e . N - n.c‘ . L . \\\ t.\l.
e e r .- LI - v, .: o “ “ LA o - r e .. . LU \: ' T . . e -.. l. 01 ” . !. oL . e gt e Ce ree o bo- ” - c S, .4 L -4!.\ ... - = \ﬂ alam a"n"a
¥ " . - - LI k- - . ) r e r L . . . “ .’ v L v . v . S . . v v - » .
. b [ v v - p_ee ’e . R P . - - ’ e b, - s = sy s . v - e - o " a- " & + 440 * L P R i’ el . *
- . . - R - . - . - . - v L 1 Y . v R e e w . ’ ™ Ql
. ) s. .n- e e - » - . ” v 7 e T . R . , g R “ P L L Y e " Toeee L. L A L . s \ t\lﬂ“\“c . .--hl * v\\ ”r \‘s aw
- - - r . . .. - v - - . N - 'm . -
' ' + " et et . b ” .. : T reel o =t eet - L 4= A o B S +" " - hr o’ Ch 1" ' N . O’ . v -. . “ 6 .. >0 ! "
r ! i o . - "o r - . e e rel e e +* : ol - .- - b - e rrt oy, R ’ * e a " L LE - - v .
T * ¢ bt ' ‘ - e - n. .-.. " . ’ c. ' L4 ' g vo ’ ”v ‘vv .. ... 4 . vo . e ' Lg vv 4 ¥ ve * -' . .. ‘s.. .v. .v--. - - r . T . r.t a’ »- a a Y . .I 4 .. - : '
- ’ " ; ) 4 ¢ ' ’ ’ = - . - - o . . - - e S S = . o’ 4 - . L et . )\ \0 -
4 M . ' -v ' vv i LI - et - ' s.. < et il N o e : r... ) .\.. A .. R LI N \”-. S .\...ss. T . T v ot - M . § ¢ a . \hu . lh U“
. . " . . - . - - - - - - . . . . . . - - . - . . - -,
eyt v o P SR ad . e N JR R R R LT R . B I TNPR LB s e e el e . DTt
il St '\0 : ‘o et LR . . e = - - ' AL . - R - LI T L - - == n » A L e «- w0 v 4 .. " r e b \ \ P
N | S - -, - . b e, - LI . -t Y " .. - LI - - == .. . ‘. v " - \
\\b \ 4 . N .0 h- Qn - .., - - L r vy - rr sy .o.l - .I Q.lll ).-.-‘\ .L4l\ A . .0!4-‘- -.I .-\ - U\ § %\!.\ “A § § \ )\E\t lq g% \ .\g\ g ‘! ‘\. .\ .. \-
- - l. CC gt ittt et Ay - Q\l LR LN R AR L S S . LML S ‘1.45414. - .w .\4 v\(nl . .a- ...;.\n- vt o&.\‘. . cb\.l..' [ b A . - aa's o £
l! " k k‘ (\-1-!- . v- . vcll tllblc L IC(-- e - . -.v._v .\ ..v.. -I.o 4 v .l Qro.o . . p . ...s < Ly - v s .\ . . .; s 8 - -
..“ Q a.\\..” o..‘-a.-q 0. .oQ . S s “ .!! ) ' ’ w e ’
“ \. .\ \Wv O-Iv. L - W L) .".‘ - .
; e 0

. : .~ . ..--\..c. A o, L g
. — BV A P o R

.‘llo
of .‘0‘0 4 .A -’ v
- L 2 -.. v‘ ‘.‘\ v - v.. » -
> . . A . 2 a’a £y » v,
. e et : ) e oo’ \.ﬁ\ \\ ", 4 I .\
I N R S 2t - ) » . v me g \\V\ﬁ.\! ” (. -.s.- *
. A A . \‘\ \\t\n\t\.‘ uo .-sss A e P L B N % e s ad e, X ) .\.o s-s ﬂ\c(ﬂ“..\ L. A AP .\. o s . . ..\
: : : . . u.»-\\\-.-o. o e 2 e L I R I . o DM '\\.o\\ \\ PR
’ a e na . \Q\ o, lb“\.l.\?t\\\-\\\ss\ u‘ c.\ 1 .\!‘ t Tha \ ree Ay “ata?s A Tl N Ny 20 a0 tatata s - i tL -, - i - \\.\ AR - ~ "o tl.\.\\-
w ! % . o SRS Lt « - v RO - N - - - . SO .
. ovu...o. = . \.l\ » \ " . _- .u..‘\.-u\..o._. a .. \-a.. v e e a o . ) rasvew A IE G OCM ‘\\ e e - .
\. -tw\v\uﬂ o I \- et \ \ a \t \l . : . n\ - “ae" !b..!.\ e p\(\"i ..\-..! u\‘ s... \s = N e e atee WA s e i it g | .' \\\\\ Pate 31\‘.‘\ \g.\} 3-)-1 .‘.\ Do A \ ., 1 R ‘ e - R ~c1 - ‘|-|4vq.l.\- v..- -.q " - A -\o.qst:o-.. = 7, |A- ..ococlv‘- 4“0t
*.\\ . : : . .\\\ =t a . . - . . . e . v v - \ v+t rrwe + LR - -l\\‘ e = w8 vat
\\.\ \._\ ““ o \ - . . g - AANS oA A . . = oo o . I tv LA i - R e M o uo..-.-.o - -..\ o\q\‘- -&\ T r
J a - . R S - . - . . CI 0l| + o S ¥ »
. ‘\\- LA 7 A SR - P v e v es et ; - e \ y‘“.h .Q\.* S T e 4...... al LI -...\.. A T A L e .,\.\.-fs.\\-.s e \..-\-“\- -\c.!.\.\.- \.\.- r L7 \.\.o A c +u"e"y .-tl m v“l\ .b- ‘-..n\n.v.u.‘“.- \.-\h\-o .\o MR 'y v O T, Eyh oo
) ) .’ = .“ - . e AL I y 4 Y a4 r WP Va an 4B EN- B FE+ -\\ I‘ - l!q-o -
/ Ll et v .5\ A rroe F oF T e et el el et OO .o‘.u\;c,vca..¢g~.-».\v.q.1 N O N t._\a.o%.o.-o--o-tv-’o!\hovi\n! " v s ’ ‘ E L] .\ = e
= * ul\\{d\-\x\{ \k-kt\\l\“‘i ~ ’ -v PR 4.«..-01\.»-..&...-\ LM RS A S R M o wlatetet et e * RN Rl LDt e !-\ oM 1.4 sv v na®s . b .
. - v ororw LI R 4. A S R e et . e B S50 tErARE RS’ i R I AR MO . Tt ¢ ua . g BSOS
r e . . ’ ' . v e : A b- ST e " " IO .-«. LD RERE L ..~.-~ waiea, » [l LN v LA *e a0 e 0t P Fa s w G ey 4% e n n? a2 e e - e L + ¥ o-.\ v-\..b L A A
. . . . " - e R MM A IO _\. -.lsv \q o i mtre LA 3 ST Y AN R A W o M A R X \\o snamp Ta"ae .. - .t-.\.cn\\ l\- \-q ....h RN sy UL
. o . .. ’ . . . . e e ! « .\'Iv‘lll Q v Eo o ] .\Iv§ .v\ -\\ . l-cl.‘\oo-q- \-llo\ua1\. \v \1\ -V oto\t."b\ -\ ‘l.v 0 tw ..Il\\a‘o cin.v ouac - !!vl 3 - et . .
' - . ‘e st -mrE A Y VY rIAar AP AT T E A QJ ..Qr an'a"- no‘ - + u " . - u o e a vl s e e e e . . P u’ h-c\n . R . st . T .
.ﬁ.o.0.vnvvMVMvs\.ﬁ-QQAQQHQ!st-MMM o\“‘-su \..Ikin'. ﬂ\o\n\s.os a .sot\olv!-lau.“\..’.\vn“cuv-.r H\ . “. -y \.o LI -l‘ool.s‘q“-v ;\\lcl-l St 0 " -“u“o H\ o .‘.cls\v\lo\.\“-\ooo.k o ““”-M. \cl«oh\f‘\n!ow\ull 20 5% .o»ooq\s \a\. \a-““\ul-”to\-.\.\ﬂn'lis.cov.v'v.l \nl'l. A .hol". \.\‘\ . - . . L B R . * arat R e .. Ce . - Eoms “ e - .“.
R R N Lt S O Pt e e 2 e e % e e e L, . as ) .-\\. . E M RUSE B ¢ AT NUNEF N e e g AT AT AT Tl AT e AT - . - - -...~. S R T St . - Lo e - . N . - .
AP AY KA AT olaty T e e MO 25C AR S N L ¢ e 7’ . PRt ®WeoFasdudada i - - . ; ‘o . - b . v - = S a ST . - m ' - .
A A M MM 2 S A NSO RSO PSR A R N W M A N O] » LI R R P vV . oo - . e - L. - - e s . v - .. v L Ca . + via e e . ° . - P e e 4 . - . L i
. e n a\-l\\- L4 ~ e are W a -\-ouoy . o wa - n lt- v ) \ + o m ey * v R L . - . . 4 . - = a e - v e .' * . . > . » v . . . . . 4. v v v -

+ P 0+ ’ » - - L4 -\ll * F * + > a + a4 +* ™ * a v a"a g +* - A e b A e o . . .. . . . « o a4 . . - - . o . - - - - - . - L R L. .. e - - v . v . - .
ou-u.\o\\ -h\v.\\ LA -\\-“-\- Al e e 7 o us\ \.ouc\.\\ wﬂo ou‘.s\ vu\vo\- : -.cc .oﬁ;un» Rt N -ouqsav.uv\.n R At et L LT L. . . S - . ..rx. . Co ,. R . . e T T ... - . C - e e .l : . v ' P e e i E . - ) . K o A L REPERRIC " i
PE . .\.\..\--.\.u\\-.\v\ AV 3 OO M Sl A aL N N A DCa I gl . K . . - - & = . .. S L , = » . L. e . Pl Tee e . . SR e e e . . . \.s - ' e T . e, - el .u\. R Lo, e e

"l. . - . Q - . : -, \ 0' o * - oA S \ -. . UL - - =& . " - v v . r Lol s - - L4 . . . - » r v L g - - .l-. - e " - = e F " =k, - e . - . . L - * - » v > ‘e - 4 £ . -

- . » * » » - . - . - - - . v v - - - - . -~ - L4 v . e rr . <! - r " - v . . . ‘md . e - - - ‘ 2 v [ » -‘ - S ' Q Y - - \ . [ .\ .. . U >
. L ’ " " e . - - ’ 4 . * L . . . . gt - o v v f. ' - . ’ g . o . 4 . . v, v R LR .. . - i ‘. . . b ' . " N P e . - - « S PO ' ¥ [ . . ' > 4 4
. ‘.« . ® ‘. - = . . . . & ' - . vy v ' w .o - . - - ’ L3 .. v - - v e = . . 4 Cer - - 4 = “ - - g == e * » 33 L R | B _ ’ - - ’ ‘J- -t Y ..‘l‘vo -~ ’ » . .....l..l. \ L +
' - - . ’ r . r " v e e - . . v+ r ' r ' . . . - v e . ' . . - .S .’ . 4 - * 4 L . - o . £ P > .......l..l..l..l.-l..l.. - .

. - ) L re - . . v v - reo, L r w e - - . \ . ’ . LS ' ' . e e e P v v v -k a4 . o, v+ . g o= v r - vv vI\ » a4 [ . . ., - . \\N‘!\\...... . . . ) > v

R Ve el LT P S T L T T S S . ..v\\“‘, %‘ \\.\‘. et e e e ..\. R IR X v .\..\ . . NN 7 SR . y FAL L, R v " l‘l»\_.\tub-\.\.\\..\_,\.\\\\\\\\\\.\\\\\\\\\\\\\\\. . . o N . i e 2 Ber #

. p » . ’ - v . - v ’ . b e M » » . Lo N R + .\. = p s ¢ L .arr » & ’ . _rr e 4 \. . . B . o - reaass ' " . o . a a' . -

e ' oo e v ’ +a . - = - .. i e "y " em e e v .v . -\.y . -‘ -\q‘v‘ v - ’ . . . .- - tata ¥ P v o L K A e ’ . L . . ’ - + . - " ' - L. - . t ... I . . \\ = . .

L 5 .t - v - (N a.rev . . ‘v.“'.m . ' .t“\ E c L -\‘\ ot i oy \.T 8 . r Fd > o v > - O ‘..‘..l..\~..:‘r-t‘u}l.v\l}\»\-“.u...l-..\.\ll.»\»‘._‘ﬁ\\h\\ .\ 6 s s U - " . -. . 3 r . - ... .. P v ...1.\ " L el s s Lt -‘n- -. e -. \.-.--.c rraaa e v-\. e a a . -..\ S e

. . gv 3 . Q.q . = - " v - ol » 13 + 4 1 s S S S =SS - .« . e e e e - e - rars d l(l\ a” - a" aaa . . - . . - -

= e i . ! e a’ .\._\ v -.V\- v \\... \\l.l.\.h..\\.\nl.l.l»\l.\i..l.l..!l.\.l.h..l.\.l.l.\l.l.(ul.l.\.l.l.\»:ll.l.\\ \l.ﬂ..!!lu A \ X . u ..-. . ' . - =K K \\ o o imam B g e rareita .w..-.“\. e LR SRR .n R e - . - : . P e T

aan ) - . - = 1- ™ a o v v T - . » rl 4 L B v v

- . V llll‘\l\.\\.\\llll ll\%%ll..i - - ' s, s . . .. L] . . » 4 \vvl e - ) . - - S PR 3
s .a - r . - ’ . - - . * X =i \.v“(-.r. ¢ s SRR v + " - - - RN S I R S N SRR S v o,

R S A + _ ._ " . o - L R I ..»-.. . TP e ..'-...... .a n\x \n-...t........s...\..‘.\\.‘..\.. 47d 2 %e 2 e .“ . e = g .. v s . . - L NN R A R L B R S P I L R LN NN I R ffa. - j . - : ) K

K .\ “m . N - . .y ‘1- RN BN AT I\l'-IQCIQ v\b ‘- ) \b vo e ”w () vlb‘ - e . . . . 4 ‘\ . - e N - -~ . !¢ll‘(‘ L OvQ- ) A - !CCI P N \\' 1-.\0 P . L T P . » v ' . . . \v > R

. - e« o d o & - L4 . . . - e m m om . . . ’r - . . v ' L I R I I L - o« . . . v -

.« ‘.ui-\- \s\.l\ el T e LW wandae s e -as - - -r! .- - - r(. . .. : - ; ! Oy 2 - v e, ..!\\ H...\ - g ‘\\\4!. - 4 . - ' » > o ’ reseame .q e 4 v - v P RS ek, r-eEEaLrVEF * ‘v . +

= ...\ - . . - N . A4 L. N . AT, . mEEpg L s s s s ry ) d . ’ - - . .'s ' > r 4 . . . - T L, W, R R vlnonv-vQ .-.. ‘4 . S - a e

' S e ’ , L RO R AL AN ..‘..,oo...cf...\..c« e e L ' T *° - . . oy ' BN o . .. ‘s " ’ MR IR ENF PR E T LR AR L L R N I WA " R . . Y. .

. =" A, rrmmsmsax e e iy ae e LI - . e . . + 4 . . p . O et _— - ORI BE LSRRI S B I B . . \ - ' . ’ 4 o ’ ¢+ > d $ + - - .

s ~aarria s - o . é = - K * * - » 4 ' . Ste d . r - ’ - g e + ' . ’ . K Ve s s s smaat. o . ' ... .-

" B b .vv r x 3 . 3 Ll "B EEREE LI R L .4 re ’ el e o ! . 4 - i s s m i v s s aaawedorrr lo-!suitbl . + - . . -

ot 4 L . ’ ¥ ' + ) -v... Ve i [ PE +EEEa - AL L L B L L L . - A ' » e P 4 " 'y A aaap l!!-\\\-lnvuotrb\.-_lq e RSt RE LS. 88 - g : . . o P

. . . . 3 - - . - . - 4 o . - .

. s i ’ NEEE R .os-\oo.so.-.o--qquo.c.sc L -o-sos-oc ' o ) . . * g .k - - - . ...-o...o~.-v-.\-n.-.r.o.v.... st . - . . - - - " ’ QL_- .

v R‘.-.- . .1107 v S, s . p . r a . - » v . . L e v . I-s s e e v-\‘s T - . , LQ . . ..s . . ’ . K ’ - i ’ . . P ldl\l.!l L e vy e g e . P Ta"e e = L) . . A >

. ' ' s 'l ‘s '4 . - v . - B ST e e sas e W .)ou LR S [ 4 .- .- .- CL . ¥ - r v v r ‘v marveerew rre R Pl Ry et Pt . T a . T : T -|\- . - » . . .

: B - - - == ’ - PR T T . ' . - LI . ' ' . - . & SIS ¥ ar o L = 4 . - . 4 .

: S e . . EECE W A g e AT AT T d aTeT T AT T TR .. .- e e “tt e v - [ . v .. d ‘e v *, » ' PR, L 'r‘..- - R e uTa .‘.c.‘nal R & AR I L S e . e W - ! v . . -. . . o L "

. CRE N L L I L . . = . v . . v - - A7 rp S = . - B ol TR AR s e e Lm- > » »

- L I R I . - . . .y . . - - . . . ’ - .- - I’l.-;c.\\..\..‘\u () ) . . . r LI R T R ‘4 .

BRI R ', . > ' 5 . . . L e R AR AV FRENEP I N T N R Tl g o ' i I~ . . - ' .\ . \. - - . N . A rrarrEr esmme s "cw - N PR E 0 r AR R . . . . N
. ' . . ' ) 4 - ’ v e e A i i l-.!\l. ot A » - . v e 4 v ' s * P PP S - L O R L b N . = e . ’ N v
. ' . . - . . o vrvtrammmtrrea0SET S ’ ] . e \ v . A T4 v . . av v s aiap ez rivpprena., .y ' . > 5 : a v e

-4 . . DU B S SR R - a" " e ’ - ) . L IPd 448 v e P Prrr b Ee . : L ' s . + L 4

! .c\\\\\--.\.-.....a....-z-.-..--q.n..._-......--“.\i\\i..‘. " . - . . - v 5 ..‘qo-v...qu\.qo..........v.-v.-...\‘“\-.l o AL N ” . ' : " '’ . * reamun’e AT S u-«.-vvoy....yo.‘\.... AT -

v T : .- - . . - . . . < ..
‘' . 3 - v - " . ] N . — IL;- g SR IR FLIPE R ’ ) \.... * . - UL ’ . 3 . -.q.v..c..\ AN R N SR g N . = - A . ;i .
oA , 5 - to...-.-o-..-oq!oq.uu.u-.-\.—_:..'.i.\c..l....ulol.t\lqru.iqus-.\- = ’ . . s - + \ ’ L L “eat K ’ . e o..s.....o.......-.o.-...v-v AR R R AR X . i | : . .\\ IR,
. P e e -\.v LIS L ;o-.‘-o - Ve R R . - . .. . . 4 ] - . -o b maat e e .vﬁvs.v ., ! ) R .\-Q. F1 1 AFs v b v me e - - - ;! = . - e vmeat et e R e e e ee ettt A -.4‘.. \l-.. L. ‘.
: . o \ - : . v . . ' L U B R T R P -1 AP A - . 5 - . a . - R . e ' - - - - 4 - . : f - ip - -

P 1 . . - . ’ = @ RS At A ’ L . ’ a1 - . T, - s = . . ' ' 4 - . ’

: ) ' * . E 'eddn s c e e e s Fa e rf-tr +t-csadunane I LS * . - . ¥ - - * ) e T a . L » . e = l'l(..'-)lbbl.b.b..-........\.l)».l. - edosasasassasrtnunans - ", N, ll\.-l..q. LI

] \ - L -lv AR R . s - ‘a’ . - - - - - o ‘ . . » v‘.&‘ i e - ' \bb . el e ST v - . . » - ’ . r e v . ‘.t . Vs s rrYyryrr rmmvapvy e eyt . \.nin'. v -

PR ( - " - \;u ' (4l v "o * \A * . . .ll a' R ol P R R T Ve e s e T e Sea e la). tEsst \ . e T ) aln i . ) I > ’ “a " I!L\. -.lll qn" rem n. . ChaR A .. ‘ LRI 1“ rrr " 1‘ . -\\s

- s . . . L4 - . o . .. . - . T ) - - . - . . - v - 'a » 0 v 1 ~—~m rd ’ - ..

: v..- " - & \‘lu u\\. -, -, " . Vs‘- lllll B L L S L P aa . ’ . 4 ' M -" " \ rev - - v v L .c“ l.- o sv--!lld e e mef L tfiaES S FEARESFSASTYRARER SRS Y4 v “ . a \ - . \ \ \‘ ¢

o . - . - = = e’ "2l s e = ="’ - a - . . [ ’ - L » - - . -

. R P R N R N _{i - v . v - ¢ ', e e e -\ gt T, mmrvae Ve .‘-‘4\\. g .’ . N .\ e’ A ’ g . 2 . M * , . ., t s Bt oP 1 eniar anr s - - e L= - LB B RS S ] \-v\ -s- o
v n - - v . # - . nd . AR R R R R R PR I N B B . . ', . . . o ' . ’ I B N R . . - L . .
R . » v . 3 ..f e - ~.ct\o-\! R S N ‘. E * . * . \'.~ - . " A . ' : u Feirverss 00 e - 4 ' Yt " . "4 . 4 o 7 e

. ' . s w oA o= - F P P A A A ALYy g » . . s r 3 r - ..\ x <, - e TAdddduwesoevain (+ 13 B - ™ . '

- Arrearaa - e Ld - - ' . ’ ’ ’ . . v . - . . -b'o‘-.\.ﬁ-- P €1 7rrfrre. 1 vad, . X . - r . R x . - . . ..-.or.u.u.'...\\.\.

) ‘3 . ’ ’ - v ' .!1 ' - + .s-ss-.s-‘-«\\- FRETaMITYs sudras ARAVSR I W’ #FVAF i ranan .\-.\ n.\. . ...‘“ . r = \ ! . c ot s s W= - T N - - -...-.l...n - e ,“.-.--.\_ Yo

- . . FPrived P reo v : - . ) : ' + P i eee s ee - T e T LS - T . . e v .

/ ’ a y -1|-v'co ‘a sv-oh\-scunus.. - - - -F - 4 ] - ’ ' \ Yoy . ‘. . - e v e "a -y » - . . YWan' -

v - ' s . ’ LA DR L P N L ) e * ’ . ' - - C* . . .. . -t - I R R I R R ' . N - . - + .

. 4 . T E R EREE LS 2 B » N ] ” . . = = .\. Ty P .. N o - L] 0 . - ’ s §l\ o .

. \-m .\\vﬁnoo\-v ramere s ”. ” : . ' . - - . - s - . .“ - e bt st s asaspsaa ||”q..|b-. 4 a'n .“.unu. . .\-\n\ ro\.\ . ’ ”. .\su " . - * . . ” 1 ’ .\!lanﬂiilllacd SR .alH!\.\\ -\.\..‘\ll.-ll.i.IlIill(.dl«lL-‘.. t‘-‘-dac!!v.an v " Y AN 4, gy, =

' . . - . P v "+ - o e e e . - . . - . . . * 4 . - - B LU LN S SRR I 3 3¢ 2 S 2N ’ == - . . > \ . v
' - . . - a - - i e 8 . CaTi e 2" w o TP, - AL moa - ’ - ’ ' \ . Worvrew y e 7 . . . r . - -.“144\.-.-\..1‘-4-0.-‘3.1 " -'a - oa . . ’ » , . ’ v
] . - .. s aa.m . a m.oa .-o( a'a m mmaa 4 A mme s . DR o - - N . . e r e LR L NN R I P LR MO e . . . N ‘. . r -

..\..\...\.... P N T e e et T A e et e et 3 iy . - , : : .. e e ram et e e pa e ..6&\..“ ’ IR I I S R M M PR ., R " i : - . s eraateens i semmiisisrracemn -ﬁ_\ . o

. " \ \\ . - - .. . - " LS e g v TR .!4‘q-“0-'-¢-s LR U T e L P : == 4 r - > . . . . . . R ' s.v. 0... taaor e - i - - o -. \ vv ,

o ' v . i I A I R R I ) I I MM DRI e . ¢ v o i 4 P p Y v’ + O T T O T S G p; R " ’ v Z TEE

. V4 . > . AL TR P I I RS FEA LY LV SR SN PRV LY N N - - - > , . . . ) vvq“ . i . ’ . | . - K . . . vl‘\ . *

\4.4..1.-.-\\...-a-u\..:l..-:....-.\..\......-c..-c.. . - ) . » e . - - ) , - - ...v\.v-oc..‘““\o v e . “oo L R R - . . ’ G r s e e, F .,c..-u.-oo.-...\b . L

Ly . » s > . . * ILI® V¥ rE a4+ 00y . 4 ’ ERE . S B I T B - - .

@ -1 + . . * + .. ¢ P RN +E PP EFEFREREY . l.®.¥, . - L . 4 + - L . . . - LIS -

g “ A . ” » . N ERERINEN ‘.ot.‘.‘.--..:vso.-.a..q.,“...,.v.-..\._;..\o..v-I\...s-v.ci.s...... ta C - . N s . Lo +" L4 » ¢ a awmavaieuntsiiiarr drera 2 RS I r, . - ' KA

' 4 ’ . R L B ] voqoov ¥ 4 . N .* . . . .« . . . ’ " . L] ’

: ...\!s sdawrr -s!q!‘!v.v‘ svv.n.vb\oﬂ-lull.lilll‘bss e .‘ .. lo it . I . . ] . ‘ 3 N ¢ P Fe s AR - oe g -% L4 ' ’ ...\so.n . ;.l--.v L n\. - - * - ’ v - . ' rrmw .D‘ re o .t al AR M ‘-wg‘ e "
r 4 . . " . . . " : - ' r + . 4 P rE  Pam il e miUY s s P reer aaapead rerysa.sa . Rl - - L. F g » ., - . . U < SUSE LR S —aer tw s v or B L RN P - . AL . i
..\ S . . L » P ed@ v oo -\'o-..-l-'.u..o.'.s R AL B A . 3 : . . > - . . . - -7 .\ . a - vore. .. w" LA I G e L g 2T . . » . a - v.\ .

- ’ o - 4 oo ' et aamea PRI - - « ms = b Bea =, - - - ' . . R - . rr . e . . 4 . v . -

S - e e . - - aA = ‘2" "a'a 4 a e e b A L i . L] - - . * - » - . = - LN ] - - - -’ - . + - - « “.n . - g o=
. \-; .- .\\\- T T T “n T lln“ o / * “ ; S v v "1 e e =t errreer ‘.\-al- I S S LR R P res MQK- - L = ! i ..”.. ot q.w ’ . . - N . 0000”vc rm o relr e - . R R eSS SN BE S, Ca ttEETTEAA S ot “\. . "
. . . - . - . L Lred v 4 s . - . . = . * - ' 4 . > r 3
. [ . . . ’ ' - - rrY Y r s vyvrvyorortor . = ' . v . . 3 L4 ' . v LI .Q- ﬂ-.v e J » a . » . " v.\ .

e e A N ’ : - e ' evgpgerrervrrvcmu'nccnp _rav S T R R R -”...-. Tt v - ' . H - - s T e e \ !’ " . IRE FEEE NNV IR N NN NI - Tt R N LN I I I B A " - - + — ' ‘. 'y 4y ‘ ’ -
. ..\ﬂ.l.- A A == .. B - ’ ' / L a W ' -. v + ® 0 ’ + 0 " LI . e S . ] QIO\..-.- TREFIPP) PN A, AR, .- * » - 4 - . o + Ffenn'oeduna svvv\ +maremned !....\\.l‘n . ’ -

L . N 4 ' iy el . a e ' 4 *‘ - - ' 2 : N < “s = RN * o - - P ' v >

EERRC | r - v v f + o . ’ - LI rrs s an. ) oo re s R apyE-, . E + . . . . - o’ ‘.. . PR 0...-- LR R ' . .

AN . , . . ...o Lo s ame e e csmmupan ites LELEL L S IR S R s...l\ts-..... . .n\v [ 4 - o . LA ot o s N v v . \..w.-\.-.-vvh: e ;co--sb.»-qs..\.\\_‘l-..\\\-..o.. e ‘s raaa \. \ P . .o“...x,. vt

o ' .- . + LN B DL 2 B -5 ’ . . . . .4' 4 . ' - - e Tadunndidarrroe . . ’ - ‘u re- .

- R L 4 .’ . - ’ > - = . . LI I I B I ’ . ' - s g o . . .
e a e e R a IR i i i o ! ' * r " . * ‘ ' ¢ = L 4 v - F e d N UL ’ - - APRCRERL RS : ’ - ] . .| - ’ . . g R \- - I N L L L I o i e N Y I 4 YL
' ’ ’ N 4 4 a o . - L S L L -1 ter-tavw o " : .- ’ - - - . - . . " R - L T L R L Y ad B -\.l.. . - s . . \ ’

. Y = . ‘el . > , - m rd o4 a P4 e "R I B A r ' . ) . - a e . o e - n - . . . » . - - et e g PR RN R Ty . - . " . . . / . P ‘e s p -

’ . . ' 4 - - - . e . A S ’ [ ‘ . ; - . ’ p : " ' R y . o v o = PO L P R I I #a s aaasa’man ea - oot s i . ' . S - ' . -\\ g- g
' . . . . . . - .. - - . - - = .- . . - . T a”"a a - . . . ' . - v r

arrrr A48 v. v ’ ’ e ’ ’ r i |” . v e e e O N B ...0\»...5! “ady b a STyt e 8% .'§ - ‘e fate s \-D st .‘!Db .- ‘u . ’ a " ‘- - . “ldlll‘.lll e L. T PSS PP EY R PP P AP ¢-ll-l¢-llll..-\.t.\- ool SeFutety ‘ ¥ 4 e ’

. a . ) . . . . . . . . - . (- v . e ® %t fL T

' .- - ‘e . K ’ _ . . e e e a a mmoaatlt |Cc LR »-.aoxnovsr MR T . - o = .’ - . v . R .- . ’ .. . & . - crmvemmm e e e r P LR e E R = L. -0 . . " ' -‘ . + ° 5%

. . . ‘a - R R eIt Tam.m P P s waade s "l .. -. . . . . v » ’ - v ’ »° - . cdwr ccrmpidrsrsew - .-- P rr e b q‘u . " e . » . N s v v - N
- - . Cr gttt = e - . a0 - . . . - . - v - . . . . .. . . . - -

- -..-r-.- s'-\-\.\-..vbtclrnu ST rbnurv o v ’ .n v .- ” --‘“.1‘.‘.c"-‘-iv-..al.‘lslt--l.cLll.nllc\QI-\\\.g‘....--a-‘ .}.i sv. v "+ " .. il . e T Ta . 4 v. . .“ . oooot\l¢. ..aovoo..s-o. Frl e anmwacn AR oo--no-..-.ccu‘t ] . ’

. B . . + . . . . - r Fr Fr - rrry -vvr a+ e e - B CR) . . . - . . . . L s\ot.so . ] . . -

e * WY " * . cervmecspuppiy. . . 1|.¢|4-1...0..l-.-v\.-.q-4‘-s "t 'y ! . " ' . ”-0 "t . - ”. ‘ ..s sracs’anrevar, -r..\on.-.).....l&.-hlhlkbtsvoo-.hovi\_\-QV\ vvos\ ’ ’ "o m - ! d e -

A N Y e rrry TEeR R T P r g 4 . . ’ * ' ' m_ * [ i, X A v "t drsad e -vov.h‘\-v~ c % Trdnddoedd an ’ . . > I. : + ‘ . - . Cali s et -'.f\n\Quﬂ e s

+ ' . v . . . v . - 4 « rc P e F P F L N - == » » ’ - e - e 4 . . ] * . " . n e M tematats m "t n ' wa a aam L . o =

‘ . . - L . . " ’ [ L ‘. - = i ' ‘ . r .. . . @ .o ma- .. a“-. e ®e’e Fl S e T TlTata - - e . . ’ ..
et d ' ., - r FE R O r Z7®ard+d303das 11 v EFrar- L > -ln\.vl\sv ’ \.. vr Py ' . . . . , ' . . v . B . M . A Y |.)l--“ -.--s..l...uuk.u“\ = -\.-l) . - [P : )nl..n)u » - . . v e L
.l L'l v ¢ 1 resdunnddanas ar " “.0.0 R S T L ‘-‘\ " R » ' . g N s \ + " ’ § - - i \ ' . o -n - au a® TAJ V1A 8= ' R S ’ ‘4 H ﬂ .s + e v - .\- e e .v‘ -\** - ’ "

- R I A - i " . 5 e e e mesPas s - I E FLPe U SR S - -- B T AT AL TR R - . - ' v : . LI RN I I R T SR g R B ] \. . [
T ' ! . ! .. r S, . e A ....Hlu.. O T R e P L UL L L I .lillhthl)lbls\ ’ te. -... * . el L .. - . . - .. . . * v . v . S e v Ll N . TR YT Y Y e .y 4.lldl..-.o...-....cn\\.‘.!.”- ST . ’ ’ .~\.\ L P
[ ‘ ’ o’ - F . .. ottt ety m A atEtltte ettt pTaTadne s AT S - . . s * - L . - . . - - Tr e rwv e . . v v Pre B U I R R ) - L . . - n\ s N - »

4 ‘. b - - LA (N =" . . .. e . ' . . . . ’ .. . i " ’ R | - - - r r .o * - ) o - .

- . . N arterb. . s ama a - . R . . " . - v . - - . . - rb o % LI S - - - . - . > K P \* .

I RTINS Skt ’ > £ /. e n ,v..\.......-.......v‘.-...........-..C...\...... R .\T\ - Y AT ro- - : - . . - . N . ) . S s mmmne ..............x;.\..._.n-.:...‘:...-q-:.t.ﬂxﬂ.ﬂm‘h\ . -

. - . - . . FErY L L gv - e - . - = s = = = B . . . = o . N s 4 - [

. .... K L R T e Tt T TN, A 4-1.\...-..-.-.”. ' + . a a v . K ; e, A “ ; _— . ..“. ........1_........4;\ 8 s . LitaBmABIRAIBrpade-nrr et .Uhhhllullllhhhqilq--u-qu-..u-.\..\.\\\1\\\\\\1\\\\\\-\;\\-\\J\ .

v : - + 4+ - ' i . ’ ’ ’ . . * 4 ! [ rw P e, v E e v r  E X A FFEEFFEFEFEFFEFE) - .

a ==l e rlrgan,  JFveares e - - ' . + a ’ ' . ' ‘- ' YR AR Cf ARt IAARK LLY P \.x‘ - ) TP rmE LT > P Essssscascsasssmanverxzxwax .. 5 . ’ -

- N - ' o ’ + . : ’ frAJAddaprrAaT st ane s, o . »an r = ’ A A . R R e . . . - s . - - ’ ’ P . ‘4

» . » ‘ ..« Brepw ¢ +e e e F r R . 4 amamumEEEaaan LN r!\ \ull. l * . T . . . . .
: .\" - ', - + < ‘..V -uiﬂns O e P R TE R B N R i et ’ " T Ctgttr o f .ll.l.l!h.!!v!\-blnv-s\c\\-nll\\\\\l‘\\l‘\l\l‘t\\\;\l\\‘\‘\&‘\d o . SRR R e e e "o ” . . , R e . §%\§ A-Ab . L .v \ . . L. . = u ” - S N A . .s P el s \? \%L\&
' ' . L R O VRN S B L o Sassscassacaaacscduea » . e . 1 . = N e N . . —_— e . . . .o a s . .\.
e e -4 4 PR Aa*E . L 4 II..I.I...I..I. > » L . . . .- . . . . . . . .. . - S .

Rl R T . -ilil!lll.ll.lllll.lIlllill.ll.ll.llillill.l!Ill!ll!!l . - , L . .. o S . 5 . . R .. . . S e e o e L L . . . IO I . ) ’ .. v . St ....\ .\..\.\.\.\. o

‘v A4 aamsanuEEana . lq - L R , " " . . B . - - - . a ' . . e . e, v ., . .. -, .. . [ v . . . K . . .
LEEREES S u:v Tt " : ' - . v \.h \-x.v I_ L ¢ 4 -0 P N - - . * T s m e . o L8 0 & . > S - .. - - - . - , . . . . . . - .. e -t bo . v e - o g e " v - = . I v . ¢ .‘ .. *

e e . . . . . T . . B - - - - . - "L e . P ) . DR - . . LI o . - . -, » v . v s P v v r - LI . .. . .= = - " v - ’ -

A .vv ’ ‘» . _rm e . R I oo .v. v - .- - e .« . .' A nv U . . L LN, . IR .. .. . - - s.s.‘. . \.\ . -.\L\s\ ...... . . ‘- . 3 Do 4 - s p . . N - Coeo L3 ” . ”. . - .. ! I LI R b o oo - e . i v+ . . . - L L. -q r \ - 4\ - . u-n‘ o’

- .S e, =8 . LT e P e e, oA T e e 8 SR - . L L T . a . . . - . e e s e . e L . .. LI RCHL T . . .. e "x Y e " I St el R e T Ee © ppem ’ ' e . . . . ’ ’ . . PSR . - - v - v ? vv . - - " & . - v e - . \ - ] “~

. = .\. . A ’ oo .. . - rn . . . . . . . . - - - - . n. b. . o= L. A . e .. . . . . . . - - \ N -y s e o e, . . L4 L, . (41 41 vn 1. . . .... v ..‘ ‘\ .‘ " . - v - e - - ‘\ . ‘n . .¢ . e - . - ‘v ‘41 N . . . .f “ 1- ’ r v -\ - - » : * _- . . ‘. ‘v . - . \ 2 - ’

. . - . . : . . R . & -t ’ R i st : . : . . v : -, . - . .- . = - . : . = et - . ' e - ' T - - . . . . - ’ 4 - » ’

T ..s “. e ) o -t v v v’ T T r - s S 2 == . - -( . ot 4 u . "o, r wee = ° nt oot e -” " -7 .¢v . - — -7 \ ’ .\.\.. - \L' b we e T . " 3t . ’ ror " N e T ‘., - . LR T . . - ” . re b + > ' L " "o T M e’ e ! ’ ! L ’ i - P T v.l P e - " " e’

LR ot . R -, - « o . e L et “ - . v A . . o - ’ - = . v v - - = et ot .. - r = > - v - . ’ g ¥ . v X . ’ - » 4 “« - . . .. . . = N - .o - . v r. . . . v - . = . PRt > . —. . P %ﬁ " 3 q % :

. v ', r T " - ” I + v, . e . . ‘.r." r. ., 1- L I . . - ” A - . ’ » Y - LN , * . . a. S v‘ v.v . i ’ . " Ol ” . - ln‘ vl R e . R b _— - ’ - .- - ° & . .” . , - , " > . o’ L . a " . . L e . " . * + Eew s r « g o . v y e sv » \v‘ob ..A‘_ -.-. .‘.

e ’ ’ . . o F v . "o . LI N Fa - v . ’ ’ . 4 - s . . L + + . - v 4 e > - . - . > . 8 e 8 ’ v e+ * * et T > ’ » v > - : - - -

- . v v v * + 4 ] O 4 . - . - 4 v ’ . . (s +* . 4 . R e - - - r d v . * . . " . v - 3 . . » P . - - il =

4 "4 Vo e - v r e e ‘. et »r e » . ’ i v ’ ’ L . L » - - + b k r e -4+ o - - + » ’ 4 . ’ . . e e b o‘-v.-.v m . .- i . y Cal - n«l .t

* - ’ . boe . ' gk . v o . - . - Y 4 o . : ' e Ag- ’ Q\ﬁ nq) v .‘\ Pt N * . . I SN .- .o S .- . " - 1 oy ‘a\- \v‘\“E s

. ¢ 14 4 » v qv-v L .. . - s B e ., . - ’ e re = ° o et ) L v- N * - s\ - .- .-. . -. ... - i « gt " b . . 0 » ca 'y . \\W- £ w0t st ® i " - - *.c \ \. \. a's l 0 o.\’

+ LR J - - v » 4 4 ’ - - * awm o w s - - \ ~ § G
K . ’ ¢ "t RO R A S R : ‘.o...ovqs JEDEE B -, \......\lnupiun v \'\ %\\l“\ g.\.\“u\v\\o%‘.mﬁ & n .§. A«.‘ ...\uu o o " "
rdat. ' r ‘ v . DOCI ., _at T e - %\ \1 4 " L, . .
- v a e “a .
B e S AL LN AT \g}%&ﬂ % /SR L AN b PSR e - R R
- - - - . - - - . . - ErY . - - b, [ S g .

\ L) z\vzu.h P et T T At L ”l e W ‘a Al A .u )p.“\l i PR ; k‘ .

‘) L " 4 -a. o 5T tat. - - - - - - . R R A i e e R vy "+« Y av " - 5 . .

ol LN L S S B R e . e R 0!!1.11 - LA .
\ 'y o e e et - - - . . .
- mt - .- Pl . . . Lt .



CA 02768822 2012-01-20

PCT/US2010/043883

WO 2011/014759

18/19

LU I . . ) cemeloe
PR T T Lot L NI IR I IR I NI IR
: J..\.C-.. ey i .(..\.\.-.u . e “n- LN
v B R Tl T R R N N A i Vet
AR M TR I A L N T A L I A T e - ‘o s e RARL.
O A B e R A S SRt T DR L R AT S
SO e ] = las R et e e
R R A Sl At e g

e W

P e e N -\-4-\-\-5

u..C.”...-.”D..J.v “ 'y L L L - i 3 A.:.-....-- a0 O . L O] - - .e » 3 HoS
P et s s e o e Neegpe B % ?%E{Wﬁ Kty i et e e e A .?.J..Mu..-a . [ .ﬂC..bL. T v eyl [y Pinbe
P L L LA e Tl e T L W ; A E s % Bk ke . ?.L.M“._Iu.:- ' Je .-00.-._ e oy \WM g )
- MU e wm,..mu.,.o g Ry \ 3 [ oo e 4 e b R . - ! \Wn}» et o -1
St . a.J.MwT : .xx««.w. x 3 o R o xfu.n.w.w...u #;ﬁm.ttwﬂﬂmﬁmﬁwxﬁq P

s e ek ek K
PR Y B e s e e L L o o

R A A Al
Do ..n......s.s.a.w.xmt..”vr...}.u...nw..t..n....._..

oA ee wiwe J 000

p o ) ] H . LY
. .W.M..r sz atme Het i) B : Va . e A..)?gn..f{....r.-...;ﬁv-... o m.n}‘...‘ -.u..ﬂ.”.-... i

bl g S . - n.;<< ...........
Ryax) P Ta T L Lo s e M L = X = T o i st " . Y TP DA A

D § < im ek v NS o A A 25 wue.x\...wvv \.“.(.-.h.-n n.ﬁﬂ\.nv..ﬁu...(.."nu.-\n" H HH
g AN wegs et ety A2 g Y L e A

Wt A e
Lo el e T =

. ae

o

P
<

-
I
Ies Le
= e

-
.
J

'
L ' oo!

. x "

RN A . Vol . awie "
ﬂ\ﬂ.- ..)\."" ..ru."...".-....”." ;
TR Nt At Welae WS s

HEY I St e
.- - n . AL L

o il

AL

3
R

i

A

L
- -
Y g e

et

. L.

: . . x W
o= Tttt e e . - » St .
e ale, .. . e sew . . . AT ' P
., B - - - - - . - - - .
".D-.J\.f.awww.ﬁ -.ﬁ.-u.n. . . s w8 . . . , JHv.uf.n .
R A, Sont e ' - - - e moS o= e
\.4.-!.-.0-.5 had L -
- e »
wa'ls '
¥ U LoE
. e
- . o o -
2 ? ., ;
“ 2 t ‘.
] 2, .

rl A
v =HY :
o L R
- .-..- .
5 i : T
. e |
b4y . ar o 3"
-- . o -,y .
: o w IpRE -
: Eg e R
- . - e v
' e ' S -
T . o S T | Ui
- T T R o1y A RN TR ke
n = . - -.r-.ua = . -s - - -olnun
R o ...... . R . o [
g ==l - e K ' . ."..MU... ."-.-
o5 "o m e R
4. . %
- lt-l
3 R
.M .
H ,..m.u. ._”.....\w sl PRI o \.m.ﬂ:m
22 S eac s W e P S B % ud I AP L Ce e G G e eans
- catea O-wuu.(u.,-\ sczme YT S ) effgunn | M an, apay 3 Wik S e L e
» wa'n B e amuads b ow s S PR e A R R N L..m.u
e, R P AT L L R E e T )
.ﬂ.u.-. = e A L vy aness ?x......nx.px-us.scp >3 L . ....PWP._M...".nO-.-...u X " 2
.. "T...,-.P..:ru?b?”c?t.w...w,.o.#On * Py i gy s
o'l granles B Ra BNSNK saasntenatasn e, : Gu\b.ux.... S
; i Wi cao el G esalyen cln + TA P £ & w
H\Y \ ' - ' - 0 ll.-_ oot ey e
»..v.u.‘aﬁﬁ;? > wmuﬂh.a .p.n«w« L3 R e e Y
e e ot : S0 e

'5;

Y
xh
(e

e
o
"
Rt
- !cg
pi)
o
22
-
‘{ -
i
A

A
éx
s,

¥

S

-—

-

e
v
-
¥;
IN

;Hﬁ
.-0'
2o
9
]
-,
-
A
ok
i
%
B
U

'
~

bt
;

v\
L it 3 . et % o o) ' S B A L R R L A L e M B g
i e . | e - " e
Ry x y 8 & ; 3233 -m.u_.- : : e ;
s w, = T ; el o e 22 : i AL : 7
IS 33 ” e a.—‘hﬂ‘-a..—‘.-.h ip:_.”.-ﬁ:.- @ ~e ..N .Cl.M.- L u.n
A . i % " s
X ik L nwrw,. et o e i
-W v F) ) e
.- L L
g

. Gt l‘
o

.. e
. . .
B L B R L R L
LI R R T LIS LI
. . - - . - - o,
L R A AL AR L P -
LT

X ' : He y- ATATames % s e e

I i e A e e L e e el A " . gl

. “ . ss s eesTees ae ol Y e W ¥ oW % 2 P

X 3 \ : M ' el L I A

el AT R A = e e v i SR
PTHI R - IR R - FLe s e massqlle s dadqbe,lnd fe oe ol
. «“s s * s"e"e 8 sen s se"unn

FIG. 31



CA 02768822 2012-01-20
WO 2011/014759 PCT/US2010/043885

19/19

[T TS

.
R EC . =l -

-H ry ™
- [} -
b
" = M
- e,
] -
o € -
'
.
-
.
'
- -

LRV D

DU TR N LN TR T

-t

snnns

1 S — T

® ES SEES B 8 S AEE SEE @ wen ses s sen s e m e

- o - - .
.
:
:
:
:
- |
. |
- . -
.
.
: ) Y
" >
:
.
.
K
- LS
:
-
o s
'
,
. .
.
. ]
.
L .
w o
¢
- - e - - . - - - . - - - . - - - - -, - - - - - - '. . . - - - . e -

' FIG. 32



/'. AVAY SVEw S8

0“
'
%
%
~

& 4 ‘._*’
~ A -
.;.,*
iy




	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 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - abstract drawing

