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(57) Abréegée/Abstract:

A draper belt (8) having a carry layer (14), a pulley cover layer (13), and a reinforcing layer (12) which Is disposed between the carry
layer (14) and the pulley cover layer (13). The draper belt (8) has a first edge (30) and a second edge (31), and cleats (/) on the
carry layer (14) which run from the first edge (30) to the second edge (31) of the draper belt (8). The reinforcing rods (15, 18, 19,
20) contain metal. In some other aspects of the disclosure, two methods for ensuring adhesion between the reinforcing rods (15,
18, 19, 20) and the cleats (/) of the draper belt (8) are provided.
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(57) Abstract: A draper belt (8) having a carry layer (14), a pulley cover layer (13), and a reinforcing layer (12) which 1s disposed

between the carry layer (14) and the pulley cover layer (13). The draper belt (8) has a first edge (30) and a second edge (31), and

cleats (7) on the carry layer (14) which run from the first edge (30) to the second edge (31) of the draper belt (8). The reinforcing

rods (15, 18, 19, 20) contain metal. In some other aspects of the disclosure, two methods for ensuring adhesion between the reinfor -

cing rods (15, 18, 19, 20) and the cleats (7) of the draper belt (8) are provided.
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DRAPER BELT HAVING IMPROVED CLEAT DESIGN
RELATED APPLICATION INFORMATION

[0001] This Patent Application claims priority to U.S. Provisional Patent
Application No. 62/235,007 filed September 30, 2015, which is incorporated herein

In its entirety, by reference.
FIELD

[0002] The field to which the disclosure generally relates is harvesting
machines, and more particularly to draper belts having significantly more durable

cleats.
BACKGROUND

[0003] This section provides background information to facilitate a better
understanding of the various aspects of the disclosure. It should be understood that
the statements in this section of this document are to be read in this light, and not as

admissions of prior art.

[0004] Agricultural harvesting machines such as combine harvesters are
used to reap, thresh, and winnow grain crops such as wheat, rye, barley, corn,
soybeans, oats, flax, sunflower, and canola. More specifically, combine harvesters
are used to cut grain crops at the base, separate the grains from the remainder of
the plant (the chaft), and sort the grain from the chatf. These machines require
special adaptations to accommodate specific crops, navigate through field
landscapes, and resist damage from the crops, stone, and the elements; especially
moisture and high temperature which can lead to the degradation of the machine’s

rubber components.

[0005] Generally harvesting machines gather crops using a header having
crop dividers which define crop gathering gaps as the machine moves through a
field. The gathered crops are pushed by a reel into a cutter bar, which runs the
length of the header and is equipped with teeth made of metal or plastic to cut crops
at their base. Headers may have a rigid or flexible header platform depending upon

the operator's needs. Flexible header platforms, or “flex headers” have a cutter bar
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which Is capable of flexing over uneven terrain. Machines using flex headers are
most often used to cut soybeans, whereas conventional header plattorms have a
rigid cutter bar and are most often used to cut cereal crops. Freshly cut crops fall
behind the cutter bar and onto a plurality of side by side draper belts which are
wrapped around parallel spaced rollers. Draper belts function primarily to
consolidate crops and move the crops from the header towards the threshing drum.
Crops are fed into the threshing drum by spinning augurs. Inside the threshing drum,
the grains are shaken from the plant. Grains fall through sieves into a grain
collecting tank, and the plant waste, or chalft, is moved to the back of the machine by

conveyor belts for later disposal.

[0006] Draper belts are an important component of agricultural harvesters.
These belts are often subject to prolonged sun exposure, high temperatures, cold
temperatures, rain and moisture, dirt and stone, as well as excessive friction from
the moving machinery and crops. Furthermore water is known to migrate through
the rubber belts carrying corrosive elements and salts which degrade the belt.
Draper belts are typically called upon to operate for long periods of time. For these
reasons, It Is necessary that draper belts be specially adapted to maximize durability

and service life, and it is desirable for such adaptations to be cost effective.

[0007] Some improvements in reducing the susceptibility of draper belts to
damage have been made and are reported in the prior art. United States Patent
8,544,250 discloses a draper platform having a center endless belt conveyor that is
supported on and between first and second adjacent support arms. The endless
conveyor belt has laterally extending cleats bonded thereto that engage the crop and
assist in dragging the crop along the belt. United States Patent 7,543,428 shows a
seamless draper belt formed from an elongated flat base structure of fabric and
rubber, and transverse cleats having a structural core embedded In rubber are
connected to the base. Cleats formed from a structural core embedded in uncured
rubber are positioned on one face of the base structure. The molding and curing of
the rubber over the cleat cores and adjacent base structure is done leaving a portion
of the base structure adjacent the first and second ends being uncured. The
uncured ends are then overlapped and cured to form an endless seamless draper
belt.
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[0008] United States Patent 6,817,166 describes a feed draper carrying
cleats which are angled to the rollers in two sections converging to a central leading
apex to reduce forces on the cleat as they pass over the front guide roller which is of
reduced diameter to fit within a small space adjacent the cutter bar. Such cleats are
often reinforced by a rod inside the molded material of the cleat, which is generally a
resilient natural or synthetic rubber material. The draper canvas having on its outer
surface a plurality of generally transversely extending longitudinally spaced cleats
attached to the outer surface and extending outwardly there from for engaging the

cop and providing a longitudinal force on the crop.

[0009] United States Patent 7,478,521 discloses a cutting platform for use
with an agricultural harvesting machine which Iincludes a plurality of platform
sections positioned in end-to-end juxtaposed relation to each other. At least one
platform section includes a frame, a plurality of float arms movably coupled with the
frame, an endless belt carried by the plurality of float arms, and a cutter bar
assembly carried by the plurality of float arms and movable in a localized manner In
upwards and downwards directions. The endless belt has a plurality of spaced apart
cleats which do not extend to the lateral side edges thereof, allowing the belt to
travel between belt guides and upper run carriers without unnecessary clearance

space there between.

[0010] It is common for draper belts of the prior art to fail for one or more
reasons. Frequently draper belt cleats become worn and damaged from use, and
this exposes fiberglass rods within the cleats which provide the cleats with lateral
support. To reduce this problem, manufacturers of agricultural machinery have
redesigned combine headers and the like; however, draper belt cleats remain
unusually prone to damage and wear in all known machine and header designs.
Accordingly there is a need for a specially adapted draper belt having significantly

more durable cleats than the draper belt cleats of the prior art.
SUMMARY

[0011] This summary Is provided to introduce a selection of concepts that are

further described below In the detailed description. This summary is not intended to
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identify key or essential features of the claimed subject matter, nor is it intended to

be used as an aid in limiting the scope of the claimed subject matter.

[0012] Some embodiments of the disclosure are directed to specially adapted
draper belts which offer improved durability and an extended service life. The
draper belts of this disclosure include cleats having enhanced resistant to damage.
This improved resistance to damage Is attained by virtue of the cleats in the draper
belts of this disclosure being made with reinforcing rods which are comprised of a
metal, such as carbon steel. The metal rods used in the cleats of the draper belts of
this disclosure are a significant improvement over the nylon and fiberglass rods of
the prior art for at least four reasons. First, the metal rods provide excellent lateral
support to the cleats at a minimal cost. Second, the draper belts of this disclosure
have improved processing times. Third, the metal rods are more wear resistant than
the nylon or fiberglass rods of the prior art. Fourth, the metal rods can be made to

have better adhesion to the rubber cleats than nylon or fiberglass reinforcing rods.

[0013] In some embodiments of the disclosure, draper belts have a carry
layer, a pulley cover layer, and a reinforcing layer which is situated between the
carry layer and the pulley cover layer, wherein the draper belt has a first edge and a
second edge, wherein the carry layer includes a plurality of cleats which run from the
first edge to the second edge of the draper belt, and wherein the cleats are

reinforced with reinforcing rods which are comprised of a metal.

[0014] This disclosure further provides methods for adhering metal
reinforcing rods to cleats, the methods including extruding wire strips with an
adhesive compound, wherein the wire 1s comprised of the metal to be used In the
reinforcing rods, cutting the extruded wire strips and strips of fabric to specified
lengths, wherein the fabric is comprised of the fabric to be used in the cleats, laying
the extruded wire strips onto the fabric strips, curing the fabric strips and the wire,
and simultaneously adding steel and rubber composite into a cavity centrally located

within the cleat.

[0015] Additionally this disclosure provides methods for adhering metal
reinforcing rods to cleats, the methods including coating steel cord with brass and

applying a rubber to the cords, and pressing the coated cord and rubber compound
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iInto a series of rollers until the cord I1s adhered to the rubber, wherein the reinforcing
rods are comprised of the coated steel cord and the cleats are comprised of the

rubber.

[0016] This disclosure further provides an improvement in a draper belt
having a pulley cover layer, a carry layer, and a reinforcing layer which is situated
between the pulley cover layer and the carry layer, wherein the carry layer includes
a plurality of cleats which include reinforcing rods, the improvement which comprises

utilizing reinforcing rods which are comprised of a metal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Certain embodiments of the disclosure will hereafter be described with
reference to the accompanying drawings, wherein like reference numerals denote
like elements. It should be understood, however, that the accompanying figures
illustrate the various implementations described herein and are not meant to limit the

scope of various technologies described herein, and wherein

[0018] Figure 1 shows a general cross-sectional view of a conventional

agricultural harvesting machine;

[0019] Figure 2 illustrates a draper belt as used in a conventional agricultural

harvesting machine, in a perspective view,

[0020] Figure 3 depicts a portion of a draper belt having cleats in accordance

with this disclosure, in a perspective view;

[0021] Figure 4 shows a portion of one embodiment of a draper belt having

cleats according to the disclosure, in a perspective view;

[0022] Figure 5 illustrates a portion of an embodiment of a draper belt having

cleats according to the disclosure, In a perspective view; and,

[0023] Figure 6 depicts a portion of an embodiment of a draper belt having

cleats according to the disclosure, in a perspective view.
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DETAILED DESCRIPTION

[0024] The following description of the variations is merely illustrative In
nature and is in no way intended to limit the scope of the disclosure, its application,
or uses. The description and examples are presented herein solely for the purpose
of Illustrating the various embodiments of the disclosure and should not be
construed as a limitation to the scope and applicability of the disclosure. In the
summary of the disclosure and this detailed description, each numerical value
should be read once as modified by the term “about” (unless already expressly so
modified), and then read again as not so modified unless otherwise indicated In
context. Also, in the summary of the disclosure and this detailed description, it
should be understood that a value range listed or described as being useful,
suitable, or the like, Is intended that any and every value within the range, including
the end points, is to be considered as having been stated. For example, “a range of
from 1 to 10" Is to be read as indicating each and every possible number along the
continuum between about 1 and about 10. Thus, even it specific data points within
the range, or even no data points within the range, are explicitly identified or refer to
only a few specific, It Is to be understood that inventors appreciate and understand
that any and all data points within the range are to be considered to have been
specified, and that inventors had possession of the entire range and all points within

the range.

[0025] Unless expressly stated to the contrary, "or" refers to an inclusive or
and not to an exclusive or. For example, a condition A or B Is satisfied by anyone of
the following: A is true (or present) and B is false (or not present), A is false (or not

present) and B is true (or present), and both A and B are true (or present).

[0026] In addition, use of the "a" or "an" are employed to describe elements
and components of the embodiments herein. This is done merely for convenience
and to give a general sense of concepts according to the disclosure. This description
should be read to include one or at least one and the singular also includes the

plural unless otherwise stated.

[0027] The terminology and phraseology used herein is for descriptive

purposes and should not be construed as limiting in scope. Language such as
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‘Including,” "comprising,"” "having," "containing,” or ‘"involving," and variations
thereof, Is intended to be broad and encompass the subject matter listed thereatter,

equivalents, and additional subject matter not recited.

[0028] Also, as used herein any references to "one embodiment” or "an
embodiment” means that a particular element, feature, structure, or characteristic
described Iin connection with the embodiment is included In at least one
embodiment. The appearances of the phrase "in one embodiment" in various places

INn the specification are not necessarily referring to the same embodiment.

[0029] Figure 1 depicts a conventional harvesting machine 32 having a reel 1,
a cutter bar 4, a threshing drum 2, and a grain elevator 3. The reel 1 functions to
move crops into the cutter bar 4 which cuts the crops at their base using metal or
plastic teeth. Cut crops fall upon a plurality of side by side draper belts which
consolidate the crops and move them towards the threshing drum 2. The threshing
drum 2 beats and breaks the crops to shake the grains 5 from the remainder of the
plant, also known as the chaff 6. The grains 5 are collected inside a grain collecting
tank. When the grain collecting tank is full, operators dispose of the chaff 6 through
the back of the machine 32, and grains 5 are moved from the grain tank by a grain

elevator 3.

[0030] Figure 2 shows a draper belt 8 of this disclosure as used In a
conventional agricultural harvesting machine having a reel 9, a threshing drum 10,
and a cutter bar 11. The draper belt 8 is typically an endless belt which forms a
continuous loop, and the ends of this belt can be fused, bonded, riveted, or secured
by a mechanical splice. The draper belt 8 has cleats 7 located on carry layer 14,
and the cleats 7 run from a first edge 30 and a second edge 31 of the draper belt 8.
The carry 14 layer can be chosen from a wide variety of rubbery polymers having a
desired combination of physical properties and chemical resistance. Most often,

draper belts 8 of this disclosure are made using styrene-butadiene rubber (SBR).

[0031] Figures 3 through 6 show some embodiments of the draper belt 8 of
this disclosure. Figure 3 shows a draper belt 8 having a carry layer 14, a pulley

cover layer 13, and a reinforcing layer 12 located between the carry layer 14 and the
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pulley cover layer 13. The carry layer 14 includes a plurality of cleats 13 reinforced

with reinforcing rods 15.

[0032] The draper belt 8 of Figure 3 shows that the reinforcing rods 15 can be
designed to have a teardrop shape. The teardrop shaped rod 15 generally has a
rounded end 23 pointing towards the reinforcing layer 12 of the belt 8, and a pointed
or narrowed end 22 pointing upwards from the carry layer 14 of the belt 8. Figure 4
shows that the reinforcing rods 20 can be designed to have an inverted “I” shape.
The Inverted “T” shaped rod 20 has a flattened elongated end 25 facing the
reinforcing layer 12 of the belt 8, and a pointed or narrowed end 24 pointing upwards

from the carry layer 14 of the bel.

[0033] The draper belt 8 of Figure 5 shows that the reinforcing rods 18 of this
disclosure can be designed to have a diamond or squared shape. The diamond
shape of these reinforcing rods 18 may have rounded points or sharp points at each
end 26, 27, and each end 26, 27 of the diamond shaped reinforcing rod 18 Is
substantially the same In size. In alternative embodiments the top end 26 of the
diamond shaped rod 18 can be narrower than the lower end 27 of the diamond

shaped rod 18.

[0034] The draper belt 8 of Figure 6 shows that the reinforcing rods 19 of this
disclosure can be designed to have an “L” shape. The “L” shaped rod 19 has a
bottom end 29 facing towards the reinforcing layer 12 of the belt 8, and a pointed or
narrowed top end 28 pointing upwardly from the carry layer 14 of the belt. The top
and bottom ends 28, 29 are roughly perpendicular to one another, in a manner
which allows them to meet at an angle of approximately 90°. In an alternative
embodiment of this disclosure the reinforcing rods can be of a “J” shape wherein the
bottom end 29 of the reinforcing rod 19 curves away from the top end 28 of the

reinforcing rod 19.

[0035] The reinforcing rods 15, 18, 19, 20, of this disclosure can be of any
desirable shape to reinforce the cleat. In one embodiment of this disclosure the rods
15, 18, 19, 20 are comprised of a twisted cable steel tire cord. In a second scenario
the steel cord Is comprised of single strand, multi-end strips of wire which are

extruded with an adhesive compound in order to facilitate proper adhesion between
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the steel cord and the fabric of the cleats. Stranded wire is more flexible than solid
wire of equal size, and for this reason it is ideal for use in reinforcing rods 15, 18, 19,
20.

[0036] More specifically, under this scenario the steel cord can be adhered to
the cleats 7 through the following steps. First, single strand, multi-end strips of wire
are extruded with an adhesive compound. The rods 15, 18, 19, 20 are comprised of
these wires. Second, the extruded strips of wire and strips of fabric are cut to the
lengths of the cleats 7. The cleats 7 are comprised of these ftabric strips. Third, the

extruded strips of wire are laid onto the strips of fabric.

[0037] In one embodiment of this disclosure, twisted cable steel tire cord Is
calendered or single or multi-end strips of wire are extruded with an adhesive
compound. The fabric Is cut into strips to the specified length of the belt cleat. The
extruded strips are also cut to length. The steel/rubber composite is then laid at the
cleat location on the belt built ply-up. During the curing process, the steel/rubber
composites flow into the cleat cavity. As the rubber cures the composite reinforces
the cleat providing transverse rigidity to the belt. Woven fabric tire cord could also
be used for reinforcement depending upon stiffness requirements. In other
embodiments of this disclosure wire, woven wire, textile material or monofilament
can be used to reinforce or stiffen cleats on draper belts and flat belts. The cleat
shapes can be extruded to approximately the shape desired and bonded to the belt
at cure or In a secondary cure process step. In another embodiment of this
disclosure a wire, woven wire, textile material or monofilament is used to reinforce or
stifften cleats on the belt. These reinforcement members can be applied to the belt
at build or at a cure location and allowed to flow into the cleat giving the product

structural stiffness In the cross or transverse direction.

[0038] In another embodiment of this disclosure as ultra-high molecular
weight polyethylene strip is conformed into the desired shape of the cleat. This
provides a contained reinforcement at minimal cost and with improved processing
times. It also provides better adhesion levels between the rubber cleat compound
and the reinforcement than iIs typically attained using conventional fiberglass
reinforcing rods. This reduces failure due to inadequate adhesion which frequently

occurs using conventional technology.
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[0039] List of Reference signs (part of the description)

Reel

Threshing Drum

Grain Elevator

Cutter Bar

Grains

Chatff

Cleat

Draper Belt

Reel

10 Threshing Drum

11 Cutter Bar

12 Reinforcing Layer

13 Pulley Cover Layer

14 Carry Layer

15 Reinforcing Rod

18 Reinforcing Rod

19 Reinforcing Rod

20 “T” Shaped Reinforcing Rod
22 Pointed or Narrowed End
23 Rounded End

24 Pointed or Narrowed End
25 Flattened Elongated End
26 Top End

27 Lower End

28 Pointed or Narrowed Top End
29 Bottom End

30 First Edge

31 Second Edge

32 Harvesting Machine

OQOONOOOLE, WN —

[0040] The foregoing description of the embodiments has been provided for
purposes of illustration and description. Example embodiments are provided so that
this disclosure will be sufficiently thorough, and will 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 disclosure, but are not intended to be exhaustive or to limit the
disclosure. It will be appreciated that it is within the scope of the disclosure that
iIndividual 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

10
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departure from the disclosure, and all such modifications are intended to be included

within the scope of the disclosure.

[0041] Although a few embodiments of the disclosure have been described In
detail above, those of ordinary skill in the art will readily appreciate that many
modifications are possible without materially departing from the teachings of this
disclosure. Accordingly, such modifications are intended to be included within the

scope of this disclosure as defined in the claims.

11
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CLAIMS

What is claimed is:

1. A draper belt (8) comprising a carry layer (14), a pulley cover layer (13), and a
reinforcing layer (12) which is situated between the carry layer (14) and the pulley
cover layer (13), wherein the draper belt (8) has a first edge (30) and a second edge
(31), wherein the carry layer (14) includes a plurality of cleats (7) which run from the
first edge (30) to the second edge (31) of the draper belt (8), and wherein the cleats
(7) are reinforced with reinforcing rods (15, 18, 19, 20), characterized in that the

reinforcing rods (15, 18, 19, 20) are adhered to the cleats (7).

2. The draper belt (8) as claimed in claim 1, wherein the reinforcing rods (15, 18,

19, 20) are adhered to the cleats (7) by:

- extruding wire strips with an adhesive compound, wherein the wire Is

comprised of metal to be used in the reinforcing rods (15, 18, 19, 20);

- cutting the extruded wire strips and strips of fabric to specified lengths,

wherein the fabric is comprised of the fabric to be used in the cleats (7);

- laying the extruded wire strips onto the fabric strips; and,

- curing the fabric strips and the wire, and simultaneously adding steel and

rubber composite into a cavity centrally located within the cleats (7).

3. The draper belt (8) as claimed in claim 2, wherein the reinforcing rods (15, 18,

19, 20) are comprised of single strand, multi-end strips of wire.

4. The draper belt (8) as claimed in claim 2, wherein the reinforcing rods (15, 18,

19, 20) comprise woven wire, woven fabric cord, textile material, or monofilament.

5. The draper belt (8) as claimed in claim 1, wherein the reinforcing rods (15, 18,

19, 20) are adhered to the cleats (7) by:

- coating steel cord with brass and applying a rubber to the cords; and,

12
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- pressing the coated cord and rubber compound into a series of rollers until

the cord is adhered to the rubber:

wherein the reinforcing rods (15, 18, 19, 20) are comprised of the coated steel cord

and the cleats (/) are comprised of the rubber.

6. The draper belt (8) as claimed in claim 5, wherein the steel cord is a twisted

cable steel tire cord.

/. The draper belt (8) as claimed in claims 5 or 6, wherein the reinforcing rods
(15, 18, 19, 20) comprise wire, woven wire, woven fabric cord, textile material, or

monofilament.

8. The draper belt (8) as claimed in claims 5 or 6, wherein the reinforcing rods

(15, 18, 19, 20) are comprised of single strand, multi-end strips of wire.

9. The draper belt (8) as claimed in any of claims 5 through 8, wherein the
reinforcing rods (15, 18, 19, 20) further comprise an ultra-high molecular weight

polyethylene.

13



CA 03000648 2018-03-29

WO 2017/058498

1/6

PCT/US2016/051218

\
&
o
™
")
\ :
. q\. ;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\' '
&
B o
. ‘ . .
R -
b é .
- 3\
R -
‘\ {» .
. N -
N -
v v
o N
N X
» A
) - o RN
e M
N ¥ N
N N Q
N o b
X & 3
N & N N
§ 5 \‘-' \
\ .\ . \
N 5 \ N
N N N \
\ 3 T t
N .
§ R :
N N\ \ N
\ 3 \ :
N . N \
- o 3 ) ) 3
..\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ :: E §
N \ N
A 3 N ¥
A ) \ N
N
\ 3 \ \
N . N 'y
A \ \ N
N N \ \
\ N N N
\ Y 3
N e 2 \ 4
: Ny " \ :
v . #- . N "
\ é-‘ LR " o \ \ \
AR IR \ 5
\ n A . ~\ : .‘ “ .\
: $ .l‘ . wt’ . . ‘&‘\ \ : :
N 3 e A \ \
3 B e S s ¥ 3
I R R -3;,.‘,.7‘.- A N N
- - . Cnduinbtiii b X AT B = I ™ Yo N
\‘\\\““ \\\\\\\\\ \\Q = > . ’ %:\ \l\\.":\\‘:’\:t\\\# E t t
R A o NN IR SO i N . N N N
: \ R . \.‘Q\\\\\\\\\‘\\\\\\\\\\\\\\@Q{QQQQQ\"Q\\\’\\\\\\@ N E 3 E
- - o~ - A N . N
: - O I & N N
- \ o SRR SRR L, N \ N N
NN TR : N \ ’ \
TN e \\- L . N \ ARARRRRLRARNy b .$ .
.‘\1 } QRN WAL RS, 5 S G A o N N Q § : 3 2
" RN S N e " RNOCRIR L X S VI, | Ry ~\\._ P i G 3 \ “ N o »
'8 T \ ‘q'r\.. N \" \“c_v\ b T L x \ Lt 5
B SRR Nt e PR SO EECUS Nt - \ ANE .
. '¢¢ N \ RRR A N et ‘ ;.:*.' ) ;‘ k-2 '.:
_\\ g8 o . o . ‘- e :;,_;;._-: s "\\\\\\\“\\‘.\\\\\W{:
o . A - &' e - \ \ .'.' - p -n‘\
. g gt - ! - et S
N e ” e C &’:' \\'\.{\\,\\\ . _\\,\.\f\.;s\\).\"t\\.\'\.
. : ) vt N W "\ : W :
AN N B N e 3 S, TP R SURERED <RNF. \
N . . : & R e - . L .. N
o o \ : \\\.\\Fﬁ\\\\\.\\\.\\ fu\\\\‘_h\\\‘_t\{\\\\\\\\_\;:..\‘\\\&_\\‘: ;\\\\\\\\\yxxy\\\\)\\\\)_ o B
o 3 >
‘U
B
) -.e‘.
R O
¥
2
.
. .\‘h.- o . ) . R .
LS N DAY -
. ?\\\\\\ - A . . flagh R N -7 . L aw,
X W L 4 - LN
i 2 ‘ i A . . \“‘\‘\\ ' -\‘\\.\'fﬁ a
‘Y ML ANARRR R AR Ry RbAsmaeR
¥

\‘Q RN D e D

-‘u
)
N
Y
J
"
7
"-
F3
4
j 3
’
[ 4
1
..
'
'
XA
o E SRy




CA 03000648 2018-03-29

WO 2017/058498 PCT/US2016/051218

2/6

"
s,
"
.
%

%,
"
L S

-2
P R R A et 2

v a4 o

hr T

J‘J'
2Ol

- -

y v+ 44 s
L

L
PR AR ALY
' el )

P

b4

n l(‘o_-‘l

S
“ .
Lol
Sk

v
S
* - . - ’
.= s W ol ol a et o P
o R

S o ol

.
. .

‘A

'

%
iweesrenll,

LA

-l

o

. -
%
4r

[/
%,

¥
ISP X
PPEI ST

2
PR EOCE

H
¢¢&?f

j./’{,g,.

”
A
=

e
Wttt
- T ",;,:..»;'IP.‘-" )
24
//

-
oy
o

i
e
Cols
el
o

P
l’!-rT - . . -
e Tl
Y bl PR
e

e
/‘ -
W

7

-
.

g et e RS e
T e tatamemlmte .‘\\.“_‘.).\\ﬁ‘.’ ' .{.\“\;? ' '\""'..“\‘ " ...\.\ b , ‘\...\ .
5 -.‘g,-a-.qﬁﬂu.\s\\!fi?} = ) : NN T e N :
. '_'.‘;\\\.. .. .,‘.__\*.

-~

e
C RN AR
R NVt

)
. .‘.‘:‘;‘“ LY .\‘ﬁ" ' N

RN T TN
T e e e e e e

DR .
L TR, ) .-
RN

o TV it
RS

.
L]

&



CA 03000648 2018-03-29

WO 2017/058498 PCT/US2016/051218
3/6

" .'.'.‘ 3

. . . . Cooant.
w'y'e .'b'o:slc;iiﬁ..;éns’ ‘. "l LT RERIWNETE I.‘I. . L

_\:‘:.‘_’T’:t:l: snnsmuwnaxn l‘.:.‘.:‘.“‘_ ]

. '.,'\'".\‘ ) .".'-N'. .

.‘ '.‘.~’~‘ \ \‘ '. ‘--“

N e B SR et :

L e B A SR -
P ' . e .'. .

: M\\S\\'ﬁ)\\ﬁ‘\\\\j\\\\\‘\ SERTRRRNN ‘b\'\"\\'\"’\\’\.{‘ :

' -
LA R A S R A R A R T R Y R TR R

. s N‘.‘."-‘-‘-"-‘\‘&‘\-"\"v"\-%‘\v‘\"\-‘“-*—‘*“1“-‘**‘*“'\»"»“-“-""*‘“?‘\‘\\"\.'\1'\\"\?‘7‘,?\.“1‘1.‘ - "‘\11:"\.‘\‘\\\\'\\\\‘ H“‘\\”'\‘?\'S\\*f\\\'\\\ .

S CCTRORCICCCTHEIOUNNVNNSOIPIOCR: haaiataia xQu D Ou s, Hrreiefefph s A LN FHHRHAAARIV AN I A A A A R A R R A R R L R R R R R R AR R R R R A A e U UL LR AR A S A N AR R R R R R

P eass s s st aaT A AR R AL D




CA 03000648 2018-03-29

WO 2017/058498 PCT/US2016/051218
4/6

SaEAE R E AT W R A Sy n
v -

: \b-;‘.
. '\;\\f‘ .
U S
. . TS )
'k'-"\f"sﬁ"'
L R S A e
At e, .
R .}‘.\L‘- 2 ™ "" AT
K "ytﬂ‘ .!\. '.:T' :
.. 8 S l\
el 2
Y Y Al
A ‘*."#“ - e o
. ':‘1‘. ‘._'\ . ‘_l‘-
.“:\*. \)-. : . " , '\".
e at o
.\‘,‘.\“ ' .'-‘.‘ '
. ». 3" - i e
\_\'\"h‘:".. C At s
. ;\" *‘t"— .."; Ca '.-
R ST A
:\'.‘ -|. L. \"..“'-- . . $ ) .
-a ';‘-;L\‘ ot ‘: ... AR . L. "\?ﬁ'
- o U R N L

Bt R T
. W B s - . . ’
. Q\. N }‘}&Q"“"‘ A UL LA L L AT L AL LA Yy v . ‘t‘;‘g :

b
&:\

X 3
e "B P . ' .
AEELLLttttit ettt ittittttittttttatutattbeaannul  aue

. - .
................................... \‘5‘.\ TYXLReevhtthuhuruabbrsunwe v wed

AR R R T R R R R R e e e e e T e e e L T T U L L A A A R R R R R R T R TN R R VRN RN A
R R L R T TR A A S B b A Ay Ay A 4 T T T A R L R R R e e e LR AL A

AL LAALACALA LA AL AL AN AL AR o b iy by Sy ity 4 S 8, A A A A A A U T i o o o o o T U R,
hiahh b bbb hbhhe bbb Al bbb LAhhhLARRELRRARLALEALE LT N X TR ICICIC )

N S R R




CA 03000648 2018-03-29

WO 2017/058498 PCT/US2016/051218
5/6

. e ome
. \'\ . A ' 9 A H . . "\.."\'
emitananiaannrtewew O Y . '\‘\\\’\”.‘_.,'\'.,’.,' . -."’.,: N :,.\D*.. ‘p\*- . ’ o ' . : t . & C. . o oo s o i ety o e o e ‘ S .Q"-\' .
e e it s S oL S x.\\-.,\:.,\t'\‘ifim._ Y e L R h R R R R R R . . \g‘\\\‘\m\\\\m_\‘\) A LR e B R T PR S B \\\;:.ﬁt'-..'\ .
. - ™y -.\ . . . ly . I 3 R \.‘“ S“"'
. . O ah. )
ol el . .;w‘s\.q'*
. et : AT .
e ' - e s
pﬁdwt . ﬂﬁﬁcﬁx{
. ‘c"t o L - . . .“.y D . N -«
i .‘\Q .).‘i - \."‘a R ‘\‘~ .._‘. 3 .~v' .\,..\ . ‘.‘.\
e - (3 L - - .. N - -
. \'\ . A o \.‘n at LA . = “‘s - R g
. 5.. -..... ‘- - ,'l -.‘\ ‘\'I‘- . ,’-' . [ Sl -
. 'l" -™ - . a’ A d . at. .‘ - '
. ‘-A'_\ .\\ h‘\ P ‘q:. . ‘s‘- . ..a:\_- - ..-\
-..c‘ ay v, 5“ ) ' Flaiat ,‘a.\ n - '
* “.' ’\“ " . " ’ .L. - > ‘a . .“-~ T . .“.
e .'-.\ ax - CW..-\ ..'\ PO oul o S C gl
. AW ™ B - -t -t - . ] at s
N 3 ) R S M, 5 Lt L e ! &
. %) - aw, ) . LA " . " »% ..
N et - S MO R - NP SV e,
ot ' L ant. S -t . " -, »~ Lt i ~'
- - L8 - > - L9 - »
a! wr o n o u a - . < a™ " e -
b.\ . ‘\ . ] ' \‘ e . - . ) .5 - ‘5 . \l ‘. .
oA e an® . L A=t am® -~ e -, e e amt . . et
. .\ Lty . v . .\. . an ) ‘\ o R -r. ) - S
- . n Caw (AN - amt. e e v T a% N St
»T awh . . . = aeT. Y . - \‘\ A e ﬂ‘ N
LM DN A - et \as=” a v aat - -t et ate L
. - a% o » N ) - Al — o I
i L] a’ .& . % - - . a™ -.5 A%, L a™N
. B ) A . A N Y- . ar . “’ c e aw - PR e
AT Ay S R S RS S LTS 0% S Sl . Vet
_..\.'.'\\‘ .. o - AVt S W et R S T et S
a'nt. e an®s . '.‘:‘ : s\ C e o \5‘ ‘an? et “* » ant
- * ' Caw Caa™T. ae™ N AV ™ C e
. b - »" RS " TR % -t . . R Al
e ‘\"u ; i " \t .
\ © T T - AV . SN e
. R LN - e ) . . i W
.-: “. Q." .::. . \ .. - . s.._ \ . K .‘."h‘.-atf‘ :‘ :‘ & }.- K .1;‘.‘? A
\ '.$". ) \.-. ‘ \ 'o‘\ : ‘ " f . \ . l‘. ' X .. % \ ’ . A\‘ft ’
nv- . . ‘o' * % * - . ' .
‘e

L . K) *,
e m‘\‘\“r‘\\ﬁ‘\‘\‘\\\\‘\'\'\‘\\'\ v \:\\‘\.\‘\ e '\\\'\\\'\‘\\\'\Q: S

- 5"*'. . . S J ' \. ..‘" .
' uS\a\\ﬁx\xysxxx\\\\\\&x\x\ﬁsxxssxss\ﬁﬁ\ﬁ\ﬁ\\&@k : AT AR AR LAY R A AR T R R R R Y

CIRANTR AR S LR B R R R A E R R R T R R R R R R R R R

SERRARAARARAAAAAAAAAAALAAAAAAALANAA AR s s anate e e e e i s e AR R LR R LR LR L R e e N e
Bididedhelhdhebeddhe e R e e B e i B e e R O P MR,

L R S N N N N N o R R R R I NN LU NSNS OU S
AL AR R R R R e o o UM CTEE RO U AP MMM AR

L L R R N N N N N N N N N N N N R R R R NN uon, TSl _‘; AR RLERERL LT TN TN NN .'.,._._._.._._._.L.L\g;.;;;‘;“;;;;;;.;.\\'“w' .




CA 03000648 2018-03-29

WO 2017/058498 PCT/US2016/051218
6/6

0 0 B}
N -
' v
v .
. .
.
. " - .
D -~ 0
- 0
- -, .
. - - 0 -
.~

e e RO
. . L. Sl At . P . .. . .. o '
..t\!kkkkhqaﬂﬁ‘gvf}.x:\t\tx&x%&ttx&\ 3 \!V\\\\x\\\\x\\\\\!‘!!ﬁﬁeﬁ.a?a\ g
SRR ._.x;qsff" S N 2 S ’qyﬂ*:,!q?
OSSP e " R SR
N R ool . ‘

L RN RN
. 'am
.. ‘,B\K‘..
B
. -
ar.

) - - e - o)
4 m ale®. " LS .
o L ) aw . '
— ot .5_‘\ ' P
) o \ ' . . TS O, Aol ™
&'c.' .. &c\ ‘;\ . ‘.‘r '
,s"? - T b ol
T Y d . o S \‘\-'. ', ‘_..\.
- . - v -
il I SRPQY S
T -

o -
L - .
P JES
et T S
s :.;"-‘} 3 \"*”.

R

. N BN A ¥ >
A g e A R . 3 SeL N T . e N '\ 'y : . L e q‘f‘.. .
3 ‘\ \\\-‘b. - ‘ TRRRAR ‘ ‘:“-."-‘.‘.' L “‘ ‘-"’-‘ "R e A "Ts"_'.'_ . } “- &\ ‘\*\f\\'ﬁ":t:._‘-:‘Th:ﬁ‘:n."_":\.“_'-:“":5_' wenwswns "‘ Taewdseie e J_ \ AL ..‘?‘ - w's'n L A A :""5‘_“ mawrtww ""'sfnfc_t .. }":‘- e \\“‘\\\'-‘-.‘. ""'_‘:‘:‘:‘\"_'l:s;"."‘_"_'t:.:‘:‘:“'a:‘“l

i R A L R L LR L G R R N L R T R L R R T A A R R Ty, Ty R Ty Ty R e
“» :\“l - ‘- ‘- \ AR R R \.\\\_\fhxm:\‘\"'c"'. :. :‘ ‘- '.' e '-_ “enw Q_\\\\\‘\\\\\\\k\ (IR .. s

dataiaraa e A A AT A TA T A T R A e

e L LU T

N T T - S S S L
\\-.\\\\.\.\\\\.‘-\\-1‘-‘-‘.@*-'-tt.*-.*-.t.-.*.‘:l.*-.-:-.l.\\\\\\\\\\s\\\\\\\\: PO bbbl budelelb

A A A A L TSR R L Y ARALLRRR R

.

R .. N L o
. :

.\\.".‘.\‘u\\\'-'-'-7-T-‘-Tq"q'v"“'q"’..‘v‘."q :.. ' - '

vy .




"8
-
L
&>
.\.,\‘ . - AHARARIARRRRRRRRRY
&
Rt &
+ &
N >
> . s.
- - S
L =
Sk N
BN AN .
~ O
e UK.
A %
o N
. ‘ . \.
W X
N S
N N
N i bkt R i ,.:‘: ' ‘&\_\\\_\\\_\\\_-\\\_\\\_\\\_\\\\\\_\\\\\\_\\\\\
. e .
s ' - N
N & }
\ .‘\Q . t
§ .'_-e‘ \
N A h
\ 3 \
o R N
] “ ¥ N
N 3 v :
N 3 TR :
§ :: , % \
N 3R W \
N Y ) N
N N \
N X ) :
N S \
» o 5 S 3
AR ' 5
$\\\ \\\\\\x\\\\\\\\\. ) :: : §
N N N ]
N N \ \.
\ Y 3
N N \ N
\ Y X
N N \ N
N N 5 \
N N N S
N : N N\ N
N - N \ N
\ S ::
\ 5 » ,. : . -
AN ! A \ \
N 5 {1" : T N .
N o RIRNT., ) N N
t - . “0\~ . ..\\““‘ ' \.‘{\ \.\ Ry : :
t ) $ i "‘.._‘.t‘ F ;".f‘ 0 : }\. B .',: :: :
LI . 3 e - . . . .
\9‘;5\‘.\' . $'. B R sy > -"H'a :' :
R q IR et R S N N
e " ._\{;\"‘ .‘\7’*.-..‘\_ \ '7\-'-. N T, . N
&F fealdT T e y -
F T NN N S N \
&t N o M aNNY N N
“ o NN : R )
B R KR A AR L R TR N N N
- - .. TR S \
s N N Y s
T 2y A N % . \
. ' .‘\ \ 3 '\'ﬂ" \-\ S e s .\. s t
: Ch o A - i C RN
= I \ . :\ et 'h.' - '~l"':‘-"\\'-*l‘ﬂ.'~?".. r‘: \\:.*‘,- \T\\-“"‘:“fs'.\' \f\'\\\":‘;...\.‘ . \h\ . . \ b Q § :
-‘.‘?\'-\‘ ) .‘\‘.&\\\.\"\-\\ - . . gy - ,." . \‘l.‘ .~... . . \\\?s ) \ \ \
o X -'-"‘\';-\. - AT TN R 3 S 0 3N
TN . X g N e Py N AN NN
. © 5 . W o - a.". . W= . \ O .'.' - .. M)
3 .. ' N :c - . . Coe R o .o, C L et - & - P = < . \‘.
' \ \ =8 :'t:;."'-'. . N - : S ‘.::' o \\.{\\\\\ .\.‘\\\f\f:.;s\.\j\.\;_:\\.\“"'
. .. et N, AN B & W i '
.\\'. - : . . o N R : N
. » 4 JER XK ety . mRC swma, L .. N
AT A AR LA AR AR RO b
¥
-~
e
N \
& .
.

.o - B jonsts L
\" = , “ -.
_ \".\‘.'. \ L O R
PSS S et RN R 1 )
‘ . . . . N .
L . .\ \ ORI X St LN e
. - .. . ~ - L] A . . ‘\
ool > PR S Nt St L
at L o " \ . . : .. AL . .
;.,1. . & :" " L AR RRRRRR AR R R R N R .
A ersatasasssssLoon ks ", W

T T T T T T T T T T T T T R R R R R R R




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

