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Latin name of the genus claimed: Carnabis Hybnd.
Variety denomination: ‘PG 1 19 0125 0002°.

BACKGROUND AND SUMMARY OF TH.
INVENTION

T

A novel Cannabis hybnid cultivar, entitled ‘PG 1 19 0125
0002’ 1s provided. ‘PG 1 19 0125 0002’ 1s the result of a
planned breeding program and originated from crosses
between privately-owned cultivars. The new cultivar has
been vegetatively reproduced by cloning using stem cuttings
at Zeiningen, Switzerland. Vegetative clones of ‘PG 1 19
0125 0002” were tested 1n controlled indoor growth facili-
ties, greenhouses, and outdoors in open fields. The desired
characteristics of each source cultivar are transierred by
vegetative, asexual reproduction. ‘PG 1 19 0125 0002’ 1s
stable and consistently true-to-type through multiple gen-
crations of vegetative reproduction.

Cannabis 1s a genus of flowering plants comprising three
historically distinct subspecies based on phenotype and
metabolite profiles—Cannabis sativa, Cannabis indica, and
Cannabis ruderalis. However, decades of crossing and
selection makes 1t impossible to absolutely characterize the
resulting hybrid plants using phenotypic data. Most of the
Cannabis varieties being sold for medicinal and recreational
purposes contains characteristics of both Cannabis sativa
and Cannabis indica subspecies. For this reason, ‘PG 1 19
0125 0002°, described herein, has been characterized both
on the presented phenotype, as well as the genotype using a
series of single nucleotide polymorphisms (SNP).
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Used herein, the terms “cultivar”,
“strain” are used interchangeably.

Cannabis plants synthesize unique terpeno-phenolic com-
pounds 1n varying concentrations. High genetic vanability
has resulted 1n the vast varieties of chemotypes with distinct
characteristics available today. More than 500 unique com-
pounds including cannabinoids, terpenoids, terpenes, fla-
vonoids, amino acids, vitamins among many others, are
secreted as a sticky resin by the glandular trichomes found
on the floral calyxes of female plants. Cannabinoids and
terpenes are the biologically active chemicals responsible
for the pharmacological and psychoactive properties of
Cannabis when consumed by humans. They often work
together synergistically 1n what 1s commonly known as the
“entourage effect” and as such, small differences 1n compo-

sition or concentration any of these compounds can have
notable eflects on the physiological effect of consumed or
applied Cannabis 1n or on the human body.

Cannabinoids are produced at significant concentrations
in Cannabis. Although over a hundred cannabinoids have

been 1dentified 1n Cannabis, the major cannabinoids include,
A9-tetrahydrocannabinol (THC), cannabidiol (CBD), can-

nabigerol (CBG), cannabinol (CBN), cannabichromene
(CBC), cannabinodiol (CBDL), cannabicyclol (CBL), can-
nabivarin (CBDYV), cannabigerovarin (CBGV), cannabi-
chromevarin (CBCV), tetrahydrocannabivarin (THCV),
cannabidivarin (CBDYV), cannabigerol monomethyl ether
(CBGM), cannabilsoin (CBE), cannabicitran (CBT), can-
nabinol propyl varniant (CBNV), cannabitriol (CBQO), tetra-
hydrocannabinolic acid (THCA), tetrahydrocannabivarinic
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acid (THCVA), cannabidiolic acid (CBDA), cannabigerolic
acid (CBGA) and cannabinerolic acid. These cannabinoids
are usually produced by the plant in their acid form (see

suilix -A), but upon heating they become. decarboxylated.
CBGA 1s the precursor to CBDA and THCA. CBG 1s

usually present at very low concentrations due to its rapid
utilization by CBDA or THCA synthases. It 1s non-psycho-
active and has been described to display analgesic, antibiotic
and anti-inflammatory eflects. It has further been shown to
reduce blood clotting and to relieve the intraocular pressure
experienced by glaucoma patients. CBG further reduces the
ellect of THC and 1s actively being studied 1n 1ts acid and
neutral forms 1n many medical conditions.

As used herein, CBG will refer to both the decarboxylated
form, CBG, and CBGA. The value “Total CBG” will refer
to the calculated sum of both 1soforms when decarboxylated

1.e. Total CBG=GBGAx87.8%+CBG. Total THC and CBD

are similarly calculated but with a conversion factor of
87.7%.

Terpenes are organic molecules produced by various
plants and animals. These organic compounds are respon-
sible for the strong and distinctive smell and taste of
Cannabis. Some of the most prominent terpenes found 1n
Cannabis are myrcene, caryophyllene, and limonene, to
mention a few.

The objective of the breeding program that produced ‘PG
1 19 0125 0002” was to develop Cannabis plant varieties
with unique combinations of cannabinoids and/or terpenes,
while displaying a phenotype with multiple large inflores-
cences arranged 1n a naturally branched habit. The vanety
described herein 1s a result of this breeding program.

The ‘PG 1 19 0125 0002” cultivar was the result of
poly-cross between several hemp-type and high CBD-type
Cannabis plants. Selected progenies were then cloned and
crossed by selfing using methods known in the art. In
subsequent generations, the resultant plants were screened
for high total CBG production and selected based on pro-
duction-relevant phenotypes. The progeny with the most

stable desirable chemotype was assigned the name, ‘PG 1 19
0125 0002°.

The ‘PG 1 19 0125 0002’ plants described herein were
grown in Zeiningen, Switzerland, 1n nurseries, climate-
controlled growth facilities, and in the field during the
summer of 2019. Samples for metabolite analysis were
taken from the tlowers ol numerous plants. Analytical mea-
surements were made using Ultra Performance Liquid Chro-
matography by those skilled in the art. Plant phenotyping,
was performed using photography and subsequent analysis.

The ‘PG 1 19 0125 0002 variety described herein 1s
extremely low 1n contaminating cannabinoids such as THC
and CBD allowing for easier extraction of the CBG con-
tained 1n the flowers. In addition, the low THC concentration
facilitates extraction in that cannabinoids can be concen-
trated to a higher level, during the extraction process.

‘PG 1 19 0125 0002’ flowers were analyzed at harvest 1n
both indoor growth and outdoor growth environments (Table
1). The resultant cannabinoid profile highlights the uniquely
high CBG, and low THC and CBD content characterizing
the ‘PG 1 19 0125 0002’ variety. It has a cannabinoid profile
in the dried mature female flowers that 1s dominant in CBG
(>5% w/w) and displays only trace amounts of THC (<0.1%
w/w) and CBD (<0.1% w/w).

‘PG 1 19 0125 0002 presents with a low total terpene
content. In fresh flowers the total measurable terpene content
1s between 0.05 and 0.07% (w/w) 1n the fresh flowers, and
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between 0.9 and 0.12% (w/w) 1n dried flowers. The domi-
nant terpene found in fresh flowers 1s Myrcene followed by
trans-Caryophyllene and Limonene (Table 2). The unique
proflle of the major and minor terpenes makes ‘PG 1 19
0125 0002” distinguishable from other varieties, including

Santhica 27 and PG 1 Pre-19 0125 0004.

TABLE 1
Cannabinoid Concentrations i ‘PG 1 19 0125 0002°
PG 1 Pre-
‘PG 119 0125 0002° Santhica 27 19 0125 0004
Indoor QOutdoor Outdoor Outdoor
Flowers Flowers Flowers Flowers
Range of active cannabimoids (% by weight)
TOTAL CBG 7.2-8.105 5.6-9.442 0.4-1.4 11.5-15.5
TOTAL THC 0.07-0.13 0.053-0.13 — 0.45-0.75
TOTAL CBD 0-0.03 0.001-0.21 0-0.2 0.85-1.34
CBC 0.03-0.29 0.03-0.39 — 0-0.15
TABLE 2

Terpene Concentrations 1n ‘PG 1 19 0125 0002°

Fresh Flowers Dry Flowers
Ranges of Terpenes (% by weight)

0.000-0.001%
0.001-0.001%

alpha-Pinene
(-)-beta-Pinene

Myrcene 0.028-0.031% 0.010-0.012%
(R)-(+)-Limonene 0.004-0.006% 0.001-0.002%
p-Cymene 0.00% 0.005-0.008%
Linalool 0.001-0.003% 0.00%
L-Fenchone — 0.003-0.006%
(+)-Fenchol 0.00% —
(—)-Isopulegol 0.000-0.001% —
(—)-alpha-Terpineol 0.00% —

0.000-0.001%
0.007-0.009%
0.002-0.003%
0.001-0.004%
0.003-0.004%
0.003-0.006%

0.002-0.003%
0.003-0.009%
0.002-0.003%
0.004-0.009%
0.009-0.016%
0.037-0.060%

Citral Isomer 2
(—)-trans-Caryophyllene
alpha-Humulene
Nerolidol Isomer 2

(-=)-alpha-Bisabolol
Phytol Isomer 2

The genotype of ‘PG 1 19 0125 0002” was characterized
using Genotyping-by-sequencing (GBS) using methods
described in the art. Short-read sequencing data produced by
this method were aligned to the publicly available assembled
genome of ¢cs10 (Assembly: GCF_900626175.1) to identily
single nucleotide polymorphisms (SNP) and short haplo-
types (HAP, a combination of linked SNPs) 1 ‘PG 1 19 0125
0002’ (Table 3 and FIG. 14).

Together these polymorphisms provide a fingerprint
which can be used to differentiate ‘PG 1 19 0125 0002 from
all other Cannabis varieties.

Table 3 shows a list of single nucleotide polymorphisms
(SNPs) and haplotypes (HAPs) contained within the genome
of ‘PG 119 0125 0002° compared to the publicly available
reference genome of ¢s10 (Assembly: GCF_900626175.1).
Each record shows the reference chromosome of ¢s10, the
nucleotide position on the c¢sl0 reference sequence, the

nucleotide sequence at this position, the nucleotide sequence
displayed in ‘PG 1 19 0125 0002°, and whether the state of
the polymorphism 1s homozygous or heterozygous in ‘PG 1
19 0125 0002°. Heterozygous loci contain one allele

sequence 1dentical to the reference nucleotide sequence and
one allele of the ‘PG 1 19 0125 0002’ sequence.




Reference

chromosome

(csl10)

NC_044370.1
NC_044370.1
NC_044370.1
NC_044370.1
NC_044370.1
NC_044370.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044379.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044371.1
NC_044372.1
NC_044372.1
NC_044372.1
NC_044372.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044373.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044374.1
NC_044375.1
NC_044375.1
NC_044375.1
NC_044375.1
NC_044375.1
NC_044375.1
NC_044375.1
NC_044376.1
NC_04437¢6.1
NC_044376.1
NC_04437¢6.1
NC_044376.1
NC_044376.1
NC_04437¢6.1
NC_044377.1
NC_044377.1
NC_044377.1
NC_044377.1
NC_044377.1
NC_044377.1
NC_044377.1
NC_044377.1

NC_044377.1

TABLE 3

2085232
4838280
36467493
11271773
11271954
13526608
57862779
57863241
57915145
57954931
58169058
58292575
58292927
26744250
61946066
62821655
3483276
66149411
75422669
75974152
81582801
8221884%
82483522
30915413
2710529
2710755
80252454
1890501
7589246
16326218
18857773
20968201
29630917
4499959%
462200665
65997446
65997630
78468284
90475592
91302456
721191
238032%
7842585
46733863
81289150
87026417
53042056
75148552
79606305
40728787
81665769
93189088
5028137
5229457
92418831
36259780
27969778
47220146
3763575
4038278
35656963
41113525
49690671
57526518
61093783
491424
570205
22400517
29225173
36155194
44377730
53006255
61322716

72446888

S

Position in Reference
reference
sequence

nucleotide
sequence

AA
CGT
C
CA
CAG

AAGG
ATAA
GC

=0

CT

GCG

ATGC

CGT
TAT
AGCC
GA
GA

CCT
AGG
1TGG
GACG

1C
TA
ClG
1TCT

AGG
GG

AGC

‘PG 119
0125 0002°

Sequence

AT

CGC

T

CG
AAG
ClG

T
AAAGC
1TC

G

CAA
GTCCCA

TCT

CTAA

— 3
bbg

GT

CTA

ATGT

TGT
CAT
AACC
GC
GG

TTT
CAG
CGA
GTCG
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State

homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous
homozygous

homozygous
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TABLE 3-continued

Reference Position in Reference ‘PG 1 19

chromosome reference nucleotide 0125 0002’

(cs10) sequence sequence Sequence State
NC_044377.1 78287396 TIGTC GTGTC homozygous
NC_044378.1 108801 TT 1C homozygous
NC_044378.1 459898 TATA TTCA homozygous
NC_044378.1 19944962 GC AG homozygous
NC_044378.1 23972788 CT CA homozygous
NC_044378.1 294367763 CCCCCC  ACCCTT homozygous
NC_044378.1 46687062 GGCG GGCA homozygous
NC_044378.1 53550861 CAGG TGGA homozygous
NC_044378.1 63538044 GT GA homozygous
NC_04437R8.1 66753962 GGGT GAGT homozygous
NC_044370.1 72116963 CC 1T heterozygous
NC_044370.1 104558715 AC CC heterozygous
NC_044371.1 42597265 1T 1C heterozygous
NC_044372.1 35317415 CIC GIC heterozygous
NC_044372.1 63982910 GGCG GCCG heterozygous
NC_044375.1 69785254 GCG TTA heterozygous
NC_044379.1 12989226 CT 1C heterozygous
NC_044379.1 41567327 CAAAC ATTGC heterozygous

End of Table- 2.

Based on the chemotype, past research shows that ‘PG 1
19 0125 0002° may have medicinal applications in the
treatment of certain cancer types, pain, infection and intlam-
mation, Glaucoma and cardiovascular disease.

THE CLONING PROCESS FOR VEGETATIVE
OR ASEXUAL REPRODUCTION

Asexual or vegetative propagation methods (also known
as cloning) are well-known to those skilled 1n the art. ‘PG 1
19 0125 0002’ 1s cloned according the following method:
Coco peat plugs are soaked 1 pH adjusted water and kept
warm. Cuttings measuring 10-12 cm are taken 3 nodes from
the branch distal meristem and trimmed of lower leaves. The
cuttings are dipped 1n water and a commercial rooting agent
and iserted into the warmed plugs. Trays are kept in
continuous light conditions and high humidity for 7 to 15
days until rooted. Rooted plants may be transterred directly
into the field for outdoor growth or used for indoor growth.
The 1mitial asexual propagation took place in Zeiningen,
Switzerland.

It was observed that all of the desired characteristics of
cach clone are transferred by vegetative reproduction 1n a
consistent and uniform fashion. The characteristics of ‘PG 1
19 0125 0002’ are stable and the variety remains true-to-type
through multiple generations of vegetative reproduction.

GROWTH OF PLANTS IN INDOOR
ENVIRONMENTS

Rooted clones are transterred to two-gallon pots contain-
ing growth medium consisting of a mixture of soil, peat and
pearlite 1 a ratio of 3:3:1. Plants are grown 1n an indoor
growth hall under completely supplied artificial high-pres-
sure sodium (HPS) lighting (E-Papillon, 1000W, 400V). The
air 1n the room was circulated with a fan and the humidity
was kept constant at 45-53%. Commercial fertilizer 1s
applied at a dose of 70-80% of the amount recommended by
the manufacturer (Plagron, NL). The plants are grown for 10
days with a light intensity between 700-800 pmol m==s-', 18
h light/6 h dark day-night photoperiod with a 24-25° C.
day/18° C. nmight temperature. The photoperiod 1s then
changed to a 12 h light/12 h dark day-night cycle and the

light intensity increased by 100 umol m™* s~ per day for 7
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days, at 25° C. day/23° C. night temperatures. During the
following 60 days the light intensity 1s adjusted to 1400-
1500 pmol m™ s~ with a 12 h light/12 h dark day-night
photoperiod and a 24-25° C. day/18° C. might temperature.
After a total of 84-91 days of growth after cloning, the 5
flowers are harvested.

GROWTH OF PLANTS OUTDOORS

Field growth of ‘PG 1 19 0125 0002” was performed 1n 10
Zemingen, Switzerland during the summer of 2019. The
weather during the year of 2019 1s presented 1in FIG. 13.
Rooted clones were planted in the field on the 1° of July
2019. Mature tlowers were then collected during the first
two weeks of October. 15

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: Representative pictures of the ‘PG 1 19 0125
0002 flower phenotype when grown under indoor condi- 5
tions (10 days before harvest).

FIG. 2: ‘PG 1 19 0125 0002, indoor grown, growth
pattern during vegetative growth phase. A-C and D-F rep-
resent individual plants photographed from increasing incli-
nation for descriptive purposes. Both plants were photo- ;s
graphed 28-35 days after cloning. Ruler for scale with cm
markings.

FIG. 3: ‘PG 1 19 0125 0002°, indoor grown, growth
pattern during flowering. A-C and D-F represent individual
plants photographed from 1ncreasing inclination for descrip- 3
tive purposes. Both plants were photographed 1-3 days prior
to harvest. Ruler for scale with cm markings.

FIG. 4: ‘PG 1 19 0125 0002’ indoor grown growth pattern
during tlowering. A and D are a single plant representing the
most common flower structure observed. B and C and ;s
individual flowers showing less common but observed
flower structure phenotypes. Plants were photographed 1-3
days prior to harvest.

FIG. 5: ‘PG 1 19 0125 0002’ leaves emerge a very dark
green and lighten towards yellow during development. (A) 4,
Five leaves throughout indoor grown development. (B) Leaf
3-5 days after emergence. (C-E) Leaves through develop-
ment but before tlower maturation. (F) Senescent leat after
flower maturation. Photos include ruler measures with cm
markings and appropriate Pantone swatch for color com- 45
parison.

FIG. 6: ‘PG 1 19 0125 0002’ stem sections from a single
plant illustrating a filled/solid stem and not a hollow one
common 1n other varieties. (Left) Section below the first
node on the primary stem, closest to soil level. (Center lett) 5,
Primary branch. (Center right and right) Flower bearing
terminal branches. Ruler for scale with cm markings.

FIG. 7: Four representative flowers of indoor grown ‘PG
1 19 0125 0002’ 1llustrating the typical development of the
stigma coloration which begins a very light green and turn 5
a deep red-brown during maturation. (A-C) Identical flowers
photographed with varied Pantone swatches for color com-
parison. Ruler for scale with cm markings.

FIG. 8: Three representative branches of an individual
indoor grown ‘PG 1 19 0125 0002 prior to harvest. (A) All ¢,
three branches photographed together. (B-D) The same
branches photographed individually. Branches are photo-
graphed with varied Pantone swatches for color comparison
and with a ruler with cm markings for scale.

FIG. 9: A single branch of indoor grown ‘PG 1 19 0125 5

0002 showing immature flowers. (A) The branch with

8

leaves 1ntact showing the ventral red coloration of the
petioles. (B) The same branch manually defoliated around
the apical flowers. (C) A closer image to illustrate the length
and color of the stigma at this mid tlower developmental
stage. Branches are photographed with varied Pantone
swatches for color comparison and with a ruler with cm

markings for scale.
FIG. 10: (A) Machine trimmed indoor grown ‘PG 1 19

0125 0002° flower harvested at 6.5 weeks after flower
initiation. Black bar=5 cm. (B) A dnied flower of Santhica
2'7. Clear differences can be observed in the tlower density
between the two can be seen. Flower density 1s a component
of flower mass and, therefore, cannabinoid production per
flower and per plant.

FIG. 11: ‘PG 1 19 0125 0002, glasshouse grown, growth
pattern during tlowering. (A) Side view of a ‘PG 1 19 0125
0002 flower 10 days prior to harvest. (B-D) An individual

plant photographed early 1n floral development to show the
(B) apical flower, (C) a side view of the whole plant, (D) a
view ol the apical inflorescence. Ruler for scale with cm
markings.

FIG. 12: ‘PG 1 19 0125 0002’ growth pattern during
flowering while grown outdoors near Mohlin, Switzerland.
(A) Side view of the apical mflorescence 14 days prior to
harvest. (B) A closer image of the apical flower. (C) A side
view ol the apical inflorescence visualizing the dense
trichomes on the flowers.

FIGS. 13A-C: FIG. 13A Annual global radiation, FIG.
13B sunshine and FIG. 13C temperatures in Mohlin, the
closest weather station to the breeding site of ‘PG 1 19 0125
0002’°. Data range shown 1s from November 2018 to Novem-
ber 2019. Data courtesy of the Swiss Federal Office of
Meteorology and Climatology.

FIG. 14: A graphical representation of the single nucleo-
tide polymorphisms (SNP) and haplotypes (HAPs) con-
tained within the genome of ‘PG 1 19 0125 0002 when
compared to the publicly available reference genome ot cs10
(Assembly: GCF_900626175.1) and shown 1n Table 2. The
chromosomal reference sequence of ¢s10 1s shown on the
left and the approximate nucleotide position of the cs10
reference sequence 1s shown below. Homo- and heterozy-
gous sequence variants are mdicated as black and red dots,
respectively.

DESCRIPTION OF THE NEW VARIETY

‘PG 1 19 0125 0002” was grown 1n Zeiningen, Switzer-
land and observations were made 1n the field, in nursery
glasshouses as well as 1n climate controlled indoor growth
facilities. Observed phenotypes may vary in different envi-
ronmental conditions.

Plants used for the botanical description of the plant are
annual, herbaceous, upright, tap-rooted plants. They are
Cannabis hybrid species and the particular variety described
herein 1s designated the name ‘PG 1 19 0125 0002,

Throughout this specification, color names beginning
with a small letter signify that the name of that color, as used
in common speech 1s aptly descriptive. Color number
descriptions were obtained using the Pantone Plus Series
Color Bridge (ISBN: 978 1-590651-59-9).

‘PG 1 19 0125 0002’ 1s a cross between multiple pollen
donors and several pollen acceptors of both hemp-type and
high CBD-type Cannabis plants. The 1nitial cross was made
during April 2018. The resultant F1 seeds were grown,
cloned, and the clones used for crossing 1.e. selfed. The F2
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seed was grown, and from this population ‘PG 1 19 0125
0002” was selected. The selection criteria were based on the
tollowing characteristics: Maximal CBG content and mini-
mal THC and CBD content in the mature flower, flower
density, and a highly branched plant structure. The varnety
was first vegetatively reproduced on the 127 of April 2019
and the resultant plants screened for high total CBG pro-
duction and selected based on production relevant pheno-
types. The progeny with the most stable desirable chemo-
type was assigned the name, ‘PG 1 19 0125 0002, ‘PG 1 19
0125 0002 continues to be vegetatively reproduced by
cloning 1n Zemningen, Switzerland.

When ‘PG 1 19 0125 0002 1s compared to the Cannabis
variety ‘Santhica 27° (UPOV grant number: 1004490), some
similarities and many distinct characteristics become appar-
ent. Both ‘PG 1 19 0125 0002 and ‘Santhica 27 present
with CBG as the dominant cannabinoid, with extremely low
THC and CBD levels. ‘PG 1 19 0125 0002°, however,
displays a up to six times more CBG 1n dried tlowers than
‘Santhica 27°. Moreover, the ‘PG 1 19 0125 0002’ flowers
develop into a significantly denser intlorescence. Morpho-
logically, ‘PG 1 19 0125 0002 1s short and highly branched
with large flowers on each branch, reaching a maximum
height of approximately 1 meter, whereas ‘Santhica 27’ 1s
tall and mostly unbranched with a dominant apical iflores-
cence, reaching a height of up to 2.5 meters. The charac-
teristics listed above, including branching, flower density,
and significantly more CBG per unit mass, results in the ‘PG
1 19 0125 0002” variety presenting with a substantially
higher harvest index than ‘Santhica 27’ with respect to CBG
production.

‘PG 1 Pre-19 0125 0004’ 1s a close relative of ‘PG 1 19
0125 0002’ from the Pure Camrnabis Research breeding
program and displays an almost identical growth pattern and
general phenotype. A clear diflerence between the two
varieties can be seen 1n their cannabinoid profiles (See Table
1 above). The cannabinoid profile of the ‘PG_1_Pre-
19 _0125_0004 flower 1s clearly CBD-dominant with sig-
nificant THCA accumulation.

Below 1s a detailed description of the new varniety ‘PG 1
19 0125 0002° (See also Table 3, above). Unless otherwise
stated measurements were taken from plants grown indoors
at various stages ol development up to 11 weeks after
cloning.

The ‘PG 119 0125 0002” cultivar 1s a mixed hybrd of the
Cannabis sp. It 1s naturally obtained and not the result of any
genetic modification techniques.

Plant:

Plant life form and growth habit.—An annual herba-
ceous plant described as broad, upright, tap-rooted.

Plant propagation.— Asexually propagated by cutting
and cloning methods.

Propagation ease— PG 1 19 0125 0002’ 1s easy to
propagate.

Height.—Approximately 50 cm to 100 cm.

Width.—Approximately 30 cm to 50 cm.

Plant vigor—Medium — ‘PG 1 19 0125 0002 bears
large flowers without the requirement for excessive
growth.

Time to harvest.—From time of cloning the plant waill
take approximately 8 weeks to be harvest-ready.

Resistance to pathogens.—Partial resistance. It 1s
known to be moderately susceptible to Botrytis.

Genetic modification.—It 1s naturally obtained and not
the result of any genetic modification techmques.
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Conditions of flowering.— PG 1 19 0125 0002” tlowers
once the daylight period i1s reduced to 12 hours
daylight.

Hardiness— ‘PG 1 19 0125 0002’ easily tolerates
temperatures up to 26° C.

Breaking action.—This variety has a sturdy main stem
with a “pithy” center. It 1s not highly flexible, but
resistant to breaking. The tlexible side branches are
highly resistant to breaking.

Rooting behavior—When propagated according to
PureGene’s standard operating procedures, it roots
vigorously at a rate of 98% within 7-10 days.

Leat:

Arrangement.—Alternating.

Shape.—Palmately compound.

Structure—Leaflet blades are very elongated, ellipti-
cal, lanceolate with acute tips and bases.

Margins.—Serrated with teeth pointing toward the
leatlet tips.

Hairs.—Extremely {fine
toward the leaf tips.

Mature leaf measurements.—Leal length with petiole:
Approximately 23 cm. Petiole length: Approxi-
mately 5 cm. Stipule length and shape: Approxi-
mately 0.4 cm to 1.5 cm linear with acute tip. Leatlet
number: About 3 to 9. Middle leatlet length: width:

Approximately 14:3. Teeth on middle leaflet:
Approximately 15 to 30. Width of central leatflets:
Approximately 30 mm to 35 mm for plants grown 1n
indoors conditions.

Leaflet apex shape.—Acuminate acute.

Adaxial leaf trichomes (upper and lower surface).—
capitate stalked, capitate sessile and cystolithic
trichomes.

Abaxial leaf trichomes (upper and lower surface).—
Capitate stalked, capitate sessile and cystolithic
trichomes.

Abaxial petiole color range.—About Pantone 380-383
UP with gradual anthocyanin coloration of 7624 U
and UP during flowering.

Adaxial petiole color range.—About Pantone 382-385
UP with gradual anthocyanin coloration of 7624 U
and UP during flowering.

Stipule color range.—About Pantone 382-384 UP.

Leaf color of the adaxial surface—About Pantone
347-349 UP, 7734-7745 UP (leaf color changes from
very dark green to the yellow spectrum with age).

Leaf color of the abaxial surface.—Pantone 345-347
UP-7730 UP) The lower surface of the leaf changes
from a dark green to light yellow spectrum with age.

Leaf glossiness.—Average, becoming more matt at the
apical ends as tflowers mature.

Midrib shape—Prominent and continuous throughout
cach leaflet.

Midrib color.—The midrib 1s a dark green, similar in
shade to a younger leal. As the leaf lightens with
maturity, the midrib remains a dark green color
(Pantone 349 UP).

Aroma.—Earthy with citrus and fruit.
Stem:
Shape.—The stem 1s ribbed with a solid center.
Diameter —Approximately 2 cm to 5 cm.
Color—Varying shades of about light green depending,
on age (Pantone 7488 UP).

sericreous hairs pointing




US PP33,391 P2

11

Main stem groove—Longitudinally ndged with
medium grooves 1 1mmature stem, axillary
branches, and mature branches proximal to flowering
ends. Grooves gradually smooth out on older parts of
the stem which, at maturity, are smooth and woody
with a solid pith.

Stem trichomes.—Capitate sessile glandular trichomes
and unicellular non-glandular trichomes. Only uni-
cellular non-glandular trichomes on the older,
smooth parts of the stem.

Stem internode length.—Short during early vegetative
phases elongating as the plant matures. During late
vegetative phase the average length of the internodes
1s medium. The internodes shorten exponentially
towards the flowering ends exhibiting as very short
directly below the compound inflorescence.

Inflorescence:

Flowering habit—During vegetative phase individual
flowers occur at nodes along the stem and branches.
Upon flower mitiation flowers appear as clusters, or
compound inflorescences, as a result of higher order
branching and shortened internodes. Terminal 1nflo-
rescences appear as compressed and dense while
more distal inflorescences gradually decrease in size
and density with a scattered appearance.

Proportion of female flowers.—100%.

Inflovescence position.—Above.

Flower arrangement.—Individual flowers (bracteoles)
on each mature, compound inflorescence are tightly
packed, congested, concentrated and crowded,
touching and overlapping with stigmas curling over
adjacent bracteoles with maturity.

Number of flowers per plant.—About 50 to 100.

Individual flower shape—FEach individual flower has
one ovary enclosed 1n an urceolate bract with two
long filiform stigmas protruding from each ovary and
exiting above the bract.

Compound inflorescence shape—Compound 1nflores-
cences are ovaloid 1n shape with bilateral symmetry.

Flower compound inflovescence diameter—The aver-
age diameter around the terminal flower compound
1s 6 cm to 20 cm.

Pistil length.—The length from the base of the ovary to
the tips of the stigmas 1s approximately 2 cm to 10
cm.

Style length.—There 1s no discernible style connecting
the stigmas to the ovary. The stigma refers to the
entire length from the upper curve of the ovary to the
tip of the stigmas.

Bract shape and color—Urceolate and about dark
green (Pantone 7731 UP).
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Stigma shape—Extremely elongated, elliptical, fili-
form and visible as hair-like filaments on the surface
of flower compounds.

Stigma length (from the upper surface of the ovary to

the tip of the stigma).—Approximately 2 mm to 10
mm.

Stigma color.—The color changes from a about white/
light green (Pantone 7485 UP) to about deep red-
brown (Pantone 167 UP) as the tlowers mature.

Ivichome color.—Imtially clear becoming cloudy/
milky white and then developing an amber color
about Pantone 475 UP at 5 weeks post flowering.

Ivichome shape.—All flowering parts including the
bracteoles and bracts are covered 1n capitate stalked,
capitate sessile and bulbous glandular trichomes.

lerminal bud shape—Acute ovoid.

lerminal bud color.—At maturity the terminal bud
appears about dark green (Pantone 7731 UP) par-
tially covered by deep red-brown (Pantone 167 UP)
hair-like stigmas.

Male flower characteristics— PG 1 19 0125 0002’
clones are propagated only as females and the male
flower characteristics are not relevant to the physical
botanical characterization of this varety.

Cannabinoid contents—CBG,,  —9.44%, CBD,_ _—

0.21%, THC __—0.13%.

Flower fragrance.—FEarthy with citrus notes in line
with the presence of limonene in the terpene profile.

Flower shipping quality—It 1s a dense appealing
flower when trimmed, cured and packaged according
to quality guidelines. Dry flowers are of high quality
and suitable as a direct-to-consumer commodity.

Flower storage life—A minimum of 1 year 1 pack-
aged according to quality guidelines.

Flower indoor productivity.—Approximately 0.9
g/watts.

Flowering season.—In Zeiningen flowering 1s initiated
around 11 August when the daylength reduces to
14.25 h. This may be different at different latitudes.

Seed:

Shape.—Solitary, ovoid and slightly compressed.

Size—Lateral: Approximately 3 mm. Longitudinal:
Approximately 4 mm.

Color of the testa—Variable but generally a mottled
brown-gray color ranging from About Pantone 4515
U at the light scale to 7532 UP at the dark scale with
very dark brown about Pantone 7533 UP to black
speckling.

What 1s claimed 1s:
1. A new and distinct variety of Cannabis plant named

50 PG 1 19 0125 0002°, substantially as illustrated and

described herein.



U.S. Patent Aug. 24, 2021 Sheet 1 of 16 US PP33.391 P2

LN
L )
= i

L]
LN
L )
& n &
o
J|'Jr"'dl-:lr::ll-
L ]

L] &

Y
"
L
L )
L N L L B RC S B R N

X ¥
P L
ERUERE o e )
» Lt

X &

L]

o

L et SN R
L L

) Jr*l-*l-:l-*lr:-ll‘l- P

R X l-'l-‘l-‘:':

L

X

"
"

PRI IR
)

- 7
Al X, | F i A
A A K A M A N NN N NN A A
L e e e e e ] IHIIHHHH.H.III-H:."HHH“H
L] L] ‘iiii' A AN

) )
. M M A
E ™
P B A A AW R R

e vy - et T

L ]
e
H lll'_I | -..- od |

R o e

k|

e |
!H.
al

]
"

]
-

If F I
L,

-":,:

L i
o i X

Sttt ebe

¥ ¥ FEF-F -

] r - 0 . i ¥
A X AKX AA NN X T . - AAAAANX [ AKX A A NN NN
M_a A oA A AN NN . MM A A NN N o M A A NN N M AN B
AN ALK AAE A - g o . . ALK A A AN A A
o Mo AN NoA M A J A MM
E | . - A A . . AA AN
L - - III-I-I.I
AN A

o i
n

5
e

X

et

:HH
k|

e i
X,

= ¥ WO A
l.:-?d- 4*1-'-‘4‘:'1- s

A NN N A A
L :H:HHH'H;‘H-H"I!H'
il.il.i!"?!

AA A A A AN A I‘ |
S tam b b

Pl

L

L

X ox

o

LN

L

»x -

)

il

X b

1]

4-:4-: ¥ 4-:4-.-
X o
X L
iy o
Py X -
el xir
Pl S wx -
et xx
LR N N
NN N Ol
AN o
I.*I.*I. I.*I. *I. *I. *I.*-




US PP33,391 P2

Sheet 2 of 16

Aug. 24, 2021

U.S. Patent

I F

a w w koA Ak k
A oa oa w A kA d ko kKN
ar i

i

.....
. ; XX N XN N AW
o - ; ; ; ] oo o e o

-

d ’ : e e
, % e
: . o

. . .
xR / : / / ; Pt
o aw ww) d > : ! [l i g

A ; ”x”x”an”x”xﬂ o i ; - nn”v_”x”x”n”x”n"-
. a ; ’ i ; J ) ; ; ’ ] MR
E XA XA ! . ; o A i, ( ; : : A e
o A A . i S u
n"nnnnxnan.xxxxamna ) W A A A - - ) ; ; ””” Ao e i

HIGURE 2

L A | I L | K i i g oy d ol i i
.v_“H”u..ﬂ.!“ﬂ”ﬂ“ﬁ”ﬂ“ﬂ"ﬂ”ﬂ“ﬂﬂﬂ ] k. 3 o i ; .HU_.HU“!HHFHHHH
Ei il i i L k k
AN N AN AN RN x_x
Mo A M N AN N M EERN
[ A MM NN KR ER XX
HHHﬂ?ﬂﬂ!ﬂ.ﬂ?ﬂﬂﬂﬂﬂlﬂlﬂlﬂlﬂl I

A
x':u!

E |
)

e
i
]
x

)

HEHEHH

k. ]

o
ettt

]
]
-
F

o
e

HJ
WX
o
o

T T T T O, T T N TR O O O O R B | + ]

2

£

]
‘e

e
i

:1.-
o

.

o

I
W

]

Y
-

>,
i)

1
E)
"i!
H
-
-
a

]
]
|
>

ma naa t-H.rH.rH...H...H...”...H.__H.
e o a
ko

AR .HHIHI .....-.H...._.
\ L JHHHHH ill.

i

L
L B

& Ik L] F & & F E A
P 1.11........................._. W L

e . .
B I N |
4 o




US PP33,391 P2

Sheet 3 of 16

Aug. 24, 2021

U.S. Patent

L W, |

L)

o

]
L

L ]

X &

L)
L]

[

L]
r
]

]
* ¥

i it

...H.._........._.....r.r
i

X

¥

Y
XX
Pl
o e e e W
>y
X
Cal

R e
= A e e .
W drdr d bl b e a M E 1 .
W
e T e e A
R e e
T e i e e ek
A N
e e it )
G e e e
N A e
[ o
”x e kW e ae

|

¥

-

¥

xy

)
LA el

X
¥

»

L A
PRl ....w..........q.a......................__n.__..q. .
II ik oo L

Al

i

X & &
N M

Iy e e e e A

T

' e e et

. - oA A A

LN

- -
et
o
ok Ao

Xk .
S

& b oaox
[ i S T
e e

E N N
A
NN e
N
W Ty
NN
dr i e T e LW

> x e T
N A .
2T T -

R Y

[

e A M
L o [}
nn”x et

o B

oo
NN A by

- | roa
LR S S T P P N PR L Y

i
e
whata ) .._.....__.
P " .._........“
ir & . L}
T.r.....-............n-...ri...-.......-.._..r.._............. .-..-.l..r._. || E.
x . W Wi s dr ik i X Ll . ]
] N N R L En
» LN & & & ko k kA ) zr N
g, . .._-_ .._..._..-..-..-_.r.._t.._......t......_......._.__.._.r... I .-..._ Ill!v.
i - A N A
o L] K
a : L »
i
A i
x: . ]
- []
s
x:

P ; :

L] A ] L

Ak kM ar i - y " .
e N ; X )

X
.4 i XX :
»

.

M

H x?dx:'ﬂ!?!

?!x?'!

'}-.T.J..r .J..ll 1 - L] *

i a L7

LA i
ok Ak
e iy

a - A m a a om a1 m . ow .
I R b ko

e e i it e T

L i
L
o

Y Y N R N N YW |
Al
Y

EE K EREE xR

‘R EEXREREREZN
L ™

r.aallnxllllnln.lxlrn“x. k|

L N
....._.._.._........_.-_l#a
X RN R XN
._. | K
r.xxrr.nxltlnv A

L]

¥ -
'y Lol nt i
Fal MR M N
X it el B AE M
e S N A
e e e de MR e e i i W W e i de b ow

LN

a_hk_k

i
i ;
A R e

A A x A N
R
A A R R A R M
M AR A N

L
“lnnﬂnﬂa“a“a”a”vﬂu
i

[l il bl bl ]l sl ol el el el il

|



o HF.PHHHHHHHHHFF

x"n:x:
T
o
n
i
o
. J
e )

o

|

A

3

Ml

o
|

EY
Ml A A
A A
A
MM
e

|
|
~,
|
HH-I-II

Ax A A A
]

F |
-]
»
AR
I-I"H-lalnfﬂ

|

3
S

N

N

P

?d"?l"

|

|

L |

:HH

-?l?'!

x:ux
-]
e
A

A
M
E |
|
|
2

e

hge,
e

I
AR A A A AN

M
A A
?‘!F!x
M
e

M_N
x.

F

|

| Hd
)
Ixillxﬂ!il!". .-HHI
1)

X

x
L
F

P

-
e
F ]
"

US PP33,391 P2

2

-
i

e
EREXTHEEX XK

ool o x oAl

A
Mo A N M

A |

]

|

X

L

-

Mo XA A NN AA

A
o
.

e

AN Y NN A AN
AN N

A
A
E
b ]

H
A

]
A

A

- .
A XX
Lx s  x x x 2l
...l...}...mlniizanaanx o e A ;
- L N W oW o, ! b ! '
P R N )
e e m R N )
P x x W e e
PERRL LN x L m MR N
PRGN e A el AR R e )
AL SRR A RE R L L N
r A -."u.-.11 F I B B BN rr F F F F &

h ]

p
A

o
.
]
L

EY
N

A

HHH ]

fatalets

X
.
A
A
u

|
A
Ml
M
xlﬂﬂl!llﬂll

)
N
o
L

N
AN A
|

MON_M_N N M N
HI"HF'
A
b ]

._'H

»

oA H.HH.HH. E“H”H
F !HHHH HHHHHHH
- .!H!H “HHHHHHH
x X ﬂu.”vuﬂnﬂ HHHIHII
A A XN FEN
R

4

llﬂll.l

I
IH
lllllu..u.
IIII Hu_.

Sheet 4 of 16

S

M
L A
)

Ll mE N .4.4....4“...”.4Ht”.—”.._
L ENE A AL BERE R
.

M
Al A
I'*-Il
LA ]
Lt}

o bk & r &k

. .:.
na.an:xnx.r.
e,
A K X R R R A X

M
]
>

A
.

1
LN
) N A R A A

-_.q-"._._

L

NI MO LA LN

L

‘I'i-l‘i-lllr-lll

LK M

N

[

l}"“n" Ll

|
HHll"l" II."IIHHIHIHH!H X

=X

L] A EXE RN N M

s

A

a

Y

e

i
Al

-I-I..

M_a_A
A B
EY

*

L .
Ll al ;

Aug. 24, 2021

bl i A
R

MR MM N NN MM ;
st
A A A A A A e A A

syt
Hﬂ?ﬂﬂlﬁ?ﬂ

X,
N
XX
H!HHHH
E g

AKX XXX

o .u..!u..

Ei

A o
L

A

e
"
]
i
]
]
o,

.
N MR K
x

o

!

E g

A A

F
K
]
H
I
]
H
o
)

*

[}
.rl.
¥

N N A N N N N )
R o

i

LN,
# iy dr
i

*

Ll
el

e e Lk k
R N

r b & & &

X

o
X

Y
[}
*
¥

L)
MMM N

3 e
dr e e e e e e e e e U e e e

A A A i

v_”H“I“H"I“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ”ﬂ”
AXEREXRERERIRNERHETH

U.S. Patent



U
S
. P
at
ent
All
o. 24
, 202
1
Sheet 5
Of 1
6
US
PP
33
939
1

P2

-
-

o
. '- ..'
SR
o ':.'- ', = )
' .:.1-'..:11.1
R TR 23
'- . " SRR .
™ ::'-'.-'._ -;:u':u-:.: s
e '-::: e :_1~:.::.2 2 '-::':::'
e " o :: ,,'.:._;_- u -."_ e
W '-:'n o ™ . - N L, '
T : e .::i::.:-'~::~~:.,,: L R
e = "‘3~':-'=1~:‘-1~:=-i-':1~~:12 P
..:: ";:.1'1'-:111"1.:1:':11":I-.g' .'l".| .:..-.- ..
) _::: .i-"l,-':..1"1.,-“.,-"!:_'-",,. it .I.ll.::l.. l..l...
. v o ‘-J_-~‘Z~~‘Z-'~'2'-~':f~':'.~-:i-:-i ~-":E"." e e
'-"'-I' ';‘1:1,11'1, 11111 1“,-1.1-1___1:-. . 1I.l.$:. uh :.l -:- e
#': = ' :‘-~::1~::1~::-'~:: i~f':::E'-:'-:'E=¢.-_ Sh ':::5:1::5:55:: e
RN "I."'_:'?I u SRR i DR o u " " "
'-'%':?"' ' "-'.;-l-f-;:aé;:'-'-::-.'i Ry g i : :=-:'==::-:
] ..- L] A | .. | .. 11111111 -... .. | | | .-
'--._-5'1:- : “-'5.'::':.”"' o -:-.-.{:--.:-_'ﬁ S % -:.:-:.'- s
e S ._-.:_:__...__:;__::__:i_:_'-:ii~":‘~::::.~;,, i e
:..-‘E- ] .- u = -:.::1.1:1I1:1_|1':111 :::: . : ) -
. L= ) ! '.'l'.-'l ....lf':,-':,-":|1':_I1"':.:5-! F;!l-" .
j"-i-:'f.'-. . i . '.:':--:Z-:L;:u;:i-*:’.'v'i : o ;
_ ~::T%%;:23::2~~:1~::1--:'3:13:::~- joe
% ;-:.11::1?-'." "15::2‘-::1~'~::i~::-'~::i::.:.. i P
e s o 111111 "...ll'l v - ¥
1-"' I"i l'h ...""1-".1-' '11"_:1"':,.-!"' '.- "'"."l' ' : - "
: S :'-% = .:.- 'iﬂ:::::.-:::l-::::::-x,. ¥ g S
e 'l,,.ll".-" . . n -.:h.. --1 < . - -.-2":"1.1!".__,#!"' ,.nl -H N ! . W ) N -: = o -
-'.;:::- e .:-..-.:- ., E08 ~~~~~~ S o : i s
AN "::' :::: -I:_-:::"' :"."-..'::"-.':'-:"'l;“-'-;"_' ' :_._-.;;;:.'::. - -":.;--:.~-:Z~ - R B ."::x*::i"::'-':.- % n"':-r‘:.;". s -.':':.-
i .:-".':-":-‘ . ':& o= .-":ll' .."_:al":-l":.-"_ "":al"nn" :-'.1'::"':1"":-"":- - e, - """,.nﬂ:x'i'l"‘:a-"n."hn "":-"":.:{" " e vt
oy R -I:l i e .'..-l"-' -.'-;"IUI.-I"-""-I'""I"': """" "'-l""a! - X L . ‘:"'.!"”.!" 'i"‘"'x" "'-"";-‘":i-"!". .".'-':'-""" -
" ::::: ...':E.::'l'h... ﬁ.ﬂ}:..ij::.:::::..:.::.l::“::::::. . 1":.l::-n -:: K : A v -.;l::.l"hn::.-.,n:ﬂa:‘ ::.:::,.:‘ -.-"_a '.:'E..'ﬁ 'I"'.-'l'::-: .
- 11111 u .l':n ..h-:.. e u !E.E;-..h....:..::-..:._.-.-. s n - .: “n [n, R -H.ﬂ:__.,::'..:.: .‘!,;:-_.l:_.::&a m n -'-:u_'.a o
SR : S e ,5:;-:::::::.-::.-"::::: o :'---:--_.': i :::-:::::::-:g'-.ﬁ. 2 : e e
. ::::: - ] :::.i.ll',é:f:-::l-.... .:::::..:::.:...n. ._: .-_- -.n,;:::,:::.-::: ::lﬂ.::: n m "-"l. ...'.::-::: i
Fiutw ..h;1;::.-..: -l::}'..-::.-'.-:.:.l :..h"h:" RN -:::-:_ ™ ::1"'::-":::"..- u ..l...-. .l...h.... - . TuTvruter
: :.:::ul'-ﬂ.h'- .l.-.l.-:ﬂ.-:l.-...::.- ' . - l"":it:‘"" 2 -‘:"'-:l":l l.: . —_ -..... . o .H..::...-:..l wirleints
RO e :_:::_.:::::':::::EE.:::-::_ :::::._ - --;_-::::::..’::- :::::,:::..-,':-.:':_.%ﬁ : .:_-::-._. -..."ﬁ e, atatall
pass: '- :-:::l:::-:-i:::i:::i"' e g 3 *'EE‘-‘Z:E:::.;. : :::::E'::E::::::ﬁ:'-l:::a'-:"".}h -._h"-:" S
by ] o - L, A ‘a"
":'==:=-:f::5-:=-.- ; S ; :‘::=5::: R S "r-:-;:::;'::=:;x_- ;:::E::-5:::=::-a::=::.:-:::-.:-::."'='5'-".::::-'-5=:-:::-.:- : KR B
T -:-::::-E:Ek e : -:::-::" 2 1 :':'13::1:::1-':.- S -::::::::-::::::::-::::::-::-:::::-::E"-:::-:':_':::'.::: -..:-:.:':.::_:-'- e
R o e e :-'2-::1--:2--:2-. 'v-:;:-:.3~=::-::i-::i-::l?:l:':'-:-:_ﬁ'ﬂ: ':-EE::-E::E -':::='-:- -.-.-:--:'ﬁ
Do .:-::- - "v.-éf'-::-"::-::-::--::- e .:-:::: -:=-':-E::-"=:-.: " -::=-:= e . L
:: ) "'-::. " > n”:,,n":-:l: : o ':x""';.-' _' ": . 3 -"f;'!";?l:_;.l:";l:.-u:- .:$:l-:.l:: u :...:.l':t' -l'::h':. . l..:: :}'":l".-l'.:l::.ml ...' .l'-,-..
o o :a: -"'":ll"-:n * i . "":h::'":;-‘!"' s / b :"":l"::l"-:nl-:-l..-l' .l:.:l...l. .nl' l'..l "n .:.' .I.. I..I = ... ...-.:ll:.l...ll.:.-. ."... -
e M . .::-_-l.. s ", ;.H'..n:_'.- " _H:"!H:l'al-nl--l:..l:.. " ) l_..-:..-:.. nm nn us n e o . I::-:_...:ml - _.-I".-l:,,
3 e L e : ':-:::-::13:'==::- '-:'-=::=-.'5::==::==-:-=c:=='- = =:1:=:.5:=:-% '=:$:-:==:E==E:===E'-==':
; T ] . n . Al n u u "
:: e i ;:::::_ SR : -:::;:,.:;:: : .l-.":"'-"::::'-::::::::ﬁ':i' -.::E:::'-'..__ ﬁ;.:::.::-:.._:_".-_::::EE::;:::::::::::*.
s 2 R o S s S =-.:-:'-::=-:E R R a-:.:-::-:'=-:=-
:" 2 n " :l:.:' . . II:-::.-.:.-.:.. :.'l :"'“":.l -:l ..:'.:-'-.:' .I.. :.' :l'..l:.-:"'.-:
1."' o q N .. 55..:..- . " -l -.l I - l.-. .-'I-.l..--- .- -.-..:l.- ...:I- I.-. ...-. .-l-.-l.. "
e A \ e ':."‘-" o et . . - "::"': ,..:_..-__.: e '-"'-"'::"'.-""-":""- - "':-":-*5'
Ko o B e e - ' "-:':-".:' . e -.
: :.: ; .. ) Ty lh. " ...: ::...:..-" o :::::: : -.:"::::-.:E.I- :. n . .:.-.:::::E:::. : ;E-
k i ] ' | LA - . K
3 e e '-.:==::-'-:s-:-- : i % .:E=::==::~ :='-::;=::= s
x ¥ oy . ': . v N ", l. -:ll'-l ..l- n k l--l- x 3 :':"! 1-' -l.-.-. -.- -hl. -- 2 .
-.nh:1: ."I.':.:: - LB .l.-.. . o ! -.:-. s P o _ﬂ-:.-.:. .: o ..:-. l:.,.a;:_
o e %‘:-: . R i e, oret ~-3::-::-:- e " e
S "-.'-:-&*.: st foc 2 nE
" e, .':E:: : W : o -:':"‘a-"":-"":-".- '-':":-':-- am
‘-..E' ‘-.-' ‘::: .':: ‘. v --.-. = . l.""' u :.:xn;‘"lnﬂl":ul"- l-. A T N ‘1-:1'-1":?" o
S -.&"..'-E" '%.:""" ot A T =":-5:Ein:::a:::-::::::::-.'-.. -:Z~-:,~-;-:p.-_".’.'-~':. g
% R 2 h'-i:'i'-'?':-."'.;:'::_?'-'-ﬁ;:::- e ;- ‘":::::::::::::i::ﬂ:::'::::E::-a;:~~::~-::1~::2-~:2~~.:~~' :
w e -:-.-.'. X e s '- A -. R '
- 'l.':'- ] L o L] . - ) 'I-"":.-- ..l".. Y . " I- ™ l'.hl ".lll"l 2':"?‘1.--' 1111111111111111 s
% ] o L) . l-"-. . ) L. n ) . i ! - . . i -
R : ':;.t:;.- 2R 52 R : R -'==::=-:::H:'::i-::1 -::1~::1~::1 s
--.-:a:::55==-:$:'==::==- -ﬂ-'-%'.:-'-' 32 "-'=-:,.:::-'-'“="::::- : : g R :-:'-‘-;;.:‘-;:::;:::..;;:x,. i
o .-:::-.:-_:-:':"-:: e -E:_:-.-.%-.:: H-.:.:.'._'.. st s : :.-;:2~~: ~~~~~ X . ::.-:;_. -;;,-.;;;.aa:.-;_. e e b,
"'-I " l-.'l: . ] T e _r o -'.- L = “- . - . . ;" . ' W& Hl:' ;.l- ) n N 'l' | . e n
y - '-I.‘&.:':.'." T &::-'":::::'I-II:-$ .:'.::.: .-I. o . -'.'!:;.l - - :1":-."':..".:-".:'-;"!' 11111 -'."_I..-:_"’:H:I":-l::-l::-l:- i':'-l::-l:-il::-l-:-l u )
:::;=-:-:-:.'-?i:iﬁﬂi:.:-%“ﬁf'-"ﬁ'-:fﬂ"ﬂw e i - -_::1-::1-::13::21:::.1;::1~::1- :::: "‘-:::i5::::::5::::-:::-::-.. ::::::::=-::=-::::::=::::=::-..
e '::-_':.:::-:-:-__':- E"._-::__.-.-._ e v @.:-._-.4: - u : ' -;;L-;:i;::Z-;:Z-;:Z~;:I~;:11;:2:-::.-_|,. ":-:::-::-:::-:::-:::-;::-;::-:::-:::-:::-:::-:::-::-::-,,.
..-E- i :.,.. .:I:. l::‘- . o .". "I"':: o W "'. o .: . L ',.-:-"!x"..; .1;"...1 _._-. = 3 -;.il - .nl-ul.-.l .,.n ..ll -l -.nl'.-l -;.l .;.II -.l '.al'.a" -a?' .
e e '-:" v ey " - e S ae . . e ":x"":-*':' s :.-. 333 : 33:-"":-*".- W -":-':-"":-'":-":-":-":-"":-'":-":-":-":-'::-":-": W -
".'--:' e ""5-.'1':"':'.':-.:"-." e R RS S e e ;;-:;:-~::~~-:1~-:1*=-::-::-::-.. o ::-::-:::-::-::-::-::-:::-'::-::-::-::-::-:::-':2-.
= ':::-:;EE&'-"-.-. = e ‘-._-.__"'._ : e - R : ""-::-::'1:::}::#;:23::21~:::ﬂ:::-:::-::i-::-_.- : -::-:::-::: -:::::::-:::-:::-:::-::::::::-:::-::3-:::-:::-::25::::-:-
g e ﬁ-.'ﬂ e s : '-'h."{ o R - ":i-;;:i-:::-:::-::l-:::i"::-::-:. . :-:::-:::-::-::-:::-:':-:::-:::-::-:::-::l-:::-:::-::-ﬂ::-:*"**::-:,.-
o Sl - ﬁ': "-_ "-""". 4 "-'-.' - ..-:. . -.::.'}-...:'-."' , e Hf'";a:'- 'u'"":-1"":ni""'a?l"'.l"":I"':I"":-"'nl" -y "'al"'-l"':l"":-":n"'nl ":-l"al"':-""':-""'n"'nl"-ﬂ":l":l"':n -,,3:.__.!;.-- e . *a
o |l F_:‘-‘ STty ..‘-'.:::':.- .: e, » :::. ..:. u - *::"- L) :x:.!'_:] -..:::-l:::l:::l:::-:::-:::-;.l:-l::-n:::.- n ::l:::-:::-:::-:::-l:::I:::!:::il:::I:::-::::I:::-:::':::-:::-:::"l 4 ""!::"H: :
L - + . n n | | | | .
S e ‘-:-._‘: " »3*'- ":-:'3-.__.' SR 1 -.:- 'f:::::-::::::i:. :::'::::::::-=-::=:':=:::=-:::-:.- :::::::::::::::::::-:::-::::::::::::::::;:::-:::::::1:::1;::2;::== S
rraTare T :~'-:.'~-:- el e g - . ."-._ - e N -":-::-::-::- - ':.-::-::- ::-=-::-":-":.-::-::;-::-":-'::-"::-::-::-":-":-'::-'::-'::-::-":-"::
e '-'51:':11 o e : s - : o R T " -':-::-:::-.::-:::-:::-::-::-:::-:::-:::-:::-.:-:::-:::-:::-:::-::-:::-:::-:::-:::-:::-::-:::-:::-:
v :2-~:2~'-.,_. o o v Tager ey ; _ .::: ::::::::::::,. Tzl ’ -"'-'"::::-:::.::::-;::::::::::-:;:.;::.::::::::::::::::-:::a:;:::;:::;:::;::-;::a:;:.:::::;::::::-;::u
...,'! 1,'1 1I-| ._.I'|. . - A
' 3 "':'"' 3= R '-=:=-3‘:-. s ==::==-:::-::=: i -"=-::=-::=E::=-:::-::==:::=:':=:::=:::=-::=-:::::::=:::=:::=;:::-:::=:::=:::=:::=:::=-:::-::::
: -.:ff::i'-~:1~'~ :2'5~ --'.-’:=~'1~:‘-1-::: : N o : RS '1-::::::23::13"'33-."- R & "-::::::E::.":::::-:-"-:::-::::::::::::-:::-:::-:::-::::::::::23-::==:::-::::::=:::=:
; :';_:~~:‘.2~;:2 R Q,:‘i-:._ e i e o o :""::"':"::E: ! '-:.'-::- . :-::-:::-::-'::-::-::-:::-:::-:::-"::-::-*::-:::-:::-'::-=::-::-::
o n """" ' N ol > '-"‘:"- s . .'h.' - .y g o o AN W ""..ll""..!"" * " --al'-aH-:l'-iI.I-l'-'l'-;|ﬂ-l-il--l--H-':I-'-a'-i‘al'-:l--l" a"""ui'l’-'.-
.. -:1"‘11""-"’::‘:5—"‘ B e }"'-.i:'"._ ﬂ.::.. e w3 e o ke ':-::1-::-*.. ' "-:'-::-:::-:::-:::-:::-:::-:::-:::-:::-:::-:::-::-:::-:::ﬂ:::-:‘
N s ._ ..‘ '-' ._,1-"!'?I . Pl A 2 . . ol My " s a . " . e i a i " e o oy " ' m
S s o :;::1;;: o ;:.;:_;; ;:.-;;,:;;:; = ,,n;:::-_::.__-..i:.’é.::'-._'-.'-...:::.:__ : ::E;:::;:,. i '::'.'E:::E;::E::.:_, ) "':-:::E;::E:::E:::E;::E;:::E:::E:::E;::E:::E;::E;:::E:::E:::'
N i ! '-v-;.-—._;:u;:.~;:,~~:':;.~:‘. b ;:.~;g:.. a -;:u;;::.-:_h- '“‘-:'-. e v :"-:'::"." " " ::,.x-::aa::ax: " o -":-::.-::..-;:..a-::-::-::-;:.-;:.a;:.-::-::-::-- :
Ll B & e, e e :~'-::~~: :~-::2-':::.~~ ) 5 B0t -:Z~~:‘.~~:.'~Z:;::,__-:-: " 3 el e :-:_:-:_:: ';::f-".. e s -x:::::::ZH:::: ":::::-:.. . "-":-;::-;:::::::::::-:::a;::-:;:.;::::;::-;::-;— ---- A
g - .= M o R '_;?:':.1':.,1‘::1'! "'"':.-":.1‘:,-‘1' » u u n o -‘:i,,h*",." o o LA . . e - " n ' ' " n ' T ";"":'. .......
S . S : ;11~':1~':‘-~':~'-~:1~'::-'- T q_ 1~~'11::=-=:-_.;:'=&$.ﬁ':i'-:::':ii:::=:: '=*::;;.~-~.:-~-:-:... e "=E::=E~::§E:' SRRRRRREE " ':':=E::=EE:=EE:==E:==E:==E:==E:==EE::--:1--'1--'--- e
111111111111 iy " .. o N I » : ] E i A . p,
S '*::::::::::5-'-..' B -::~~':-~~:1~~ s -~::¥*::-~': ~:1~~::-:%"":ﬁ'-'.:'='-::.::: ::':15':5::-:*235'.:-‘ s o : s : :‘1-::1-:. . ""::::::-:::-::i-::I:::i:::::-:---:---:2--::--::--:.
A e I "-'-!":aﬂ":ul'::l . .': .I"l-":-"',-":ﬂ':ﬂ B _...v ".'-"": 5.. -.' o uurw -l'u.:.. :l"-l'":r-'-"":a"'::" . Ea : Yoy n'-"”:x!": ::"':- "":"'..-‘"..- : '-:"":l":l'":a":n""::"':-":-' ----- ~
000 s :3::::-:::-::1.&&'::-}':1-':1":13~11' '2~'~'2'--"'111':'-1~‘11-‘11-=*3’-'r:-- e :::'-::- e -._.:' “"‘:*:::*:::::::-.,.-. ' 2 Do - s : RS '-':l:::l;:::-::ix-:21-':1-':1--:13-:11-:
D o it e m i g e o 'n:.,:-.-x?* ol v X ':é*f'ix-a;n* o : ey ot w'ele % i -*1:-~.':Z-'-:-Z~-'Z-'-'-Z--‘:-;-
N, ,._"::::E;:::::::::::::. _":_;,..f;:::i'::%:i-:::'-::i::::i:-::. :E::.E:::E 7 -,;y;'::ns:::E::: - o :::;:E:i:::::E:::::,x ; o - "'::':::::.-_-_,_ * "':-::E:;i;-:;.._:.;,..:;:-.:;:.-;:.-:-
- Yt ::;::::;::::::::_::::::_-::::_.H,.:Eﬁa:h&:?_::c_.;:-::::::::.:::::: : :—;:::;:::j;::;:E:::::;:,:ﬂ,,a . ' ":-::::';;:._, i =-i'-:-;:_:-.;;_:.':;:-..::::~;::;-
:'.f R v 1:u"“-ai‘-:.I--l.-l..-l..-.-:nl" .‘_-‘. . ‘: .:11:1‘1 I:..".l':.I'-h '...l. ..:: oy ...: u ...l..-l... ol l-“',.l- u""' *’xr".,;-?l ;.H"x;.!"x,.x?‘xx - . e e . '-‘_.-'::‘1 .
SRR ":-::5E::EE::=E::=E::=E::=EE::;;:,,-,, ‘1-:.:-:::~~::;.:..';::::E:E=:=:-5:5'=:.:=:::EE::-: o B i "*’:?:ZEE::EE::EE: = g RS | g
ol I » » » - | | A LR A _.-':': ; | | | ] || o " - '..".'.' ’
:*:::ﬂ"ﬂ::*;:;g.. -'..-::.:;:.:;:.:;:::;::.:;:,.:;_,. .._-.;;ai::::-:::-:::-::- . :-'-E-.'-.:E-:::-::- e mre % :::::~:::~:: 2 2 e e
M ,,x-"!""!:é-‘!' o ':-"": "'ﬂ"'ﬂ"*;r Ak "":n":-ﬂ"'-l":l":a"'-':-' P ":a?'"'"a?l"":ﬂ":l":n"':-l'.::'h:" o . o o .l".l' " '-:"".' o o ":"-I:'::":""E"
o .!-::1*::1-::11:;» | "-::i-:::-:::-:::i-:I~*::3-:::-:::-::1-:::-::- ::-::1-:::'-::; S : o %0 1-::1-'.::::1-:'- 2
:éé:g::::::ig::ifﬁ;. i : :1:::1:::1:::1*:::1:'::*;., | "-:2::::-:::1::::::::::::;::::::=-::==::==:::-.:::::;=-:-' i e ' . g o e E::ﬂ-.:-:::::-:::::-ii-
:5::::::::;:::;;:': ::5;::3;:.;,.::;:::;;::;:::5;:::;:::;:::5:;*;,~ *":-::;-:::;:::;:::;:::::::E::::;:::;:::::::-:.:5;::5::.-_. s S R %80 il e -_:':15::5:-::;_:::.-.;
i u?l;u?l 2 l-q--l';.l'll-a--"ﬂ'il-lr', '_.-";u?l?lil:la"ailll n-l.l " - e '..'. o "'I'
:::3:::!:::25::25 E:::1:::i;::1::::E:::E:::E:::=:::i::::E:::E:::E::L:;;;, : ":~:::5:::E:::=:::=:::=:::=E::=E:.-E:.:=:::=:. ':-'-..-E::=" = : SR 2 -.'_ﬁ s
::::::::.r::.:::- -::::::::::::;:::.:::;:::, '"‘:;*::-:::4::;:::-::::::::*::14;*, ) ",.-l,,::::::::::::.:::-:::a:::a::::::::-:::.:__.-_:.::: : : - : " G ; :'::.:::::E'::E_-.. -:::.-,'-:'._-.'-_ ol
o -..-t-'. e M » T e i 5 T et oy et *r »t N X a-"**ﬂ . . s " o e o s i e pan e na . s o ; / ''''' " s " :.'.::- 5 5
: -. :EE::EE::EE::EE::EE:::EE : :1::EE:::EE::5E::55::35::53::55::1;::.;.. ""'::::5E::5E:::EE::EE:=EE:=EE::EE::EE:-=EE::- N SRR i i :3'555'5:5:-.::55-':513::':5::'-:':"
n n » Y - ¥ ¥ o » o ' o W o > - - ,r' - o - . A i i o . .-:::_ oo ; 1__-:_:' L] ] - . . T .
; e :::;:Ii;:ﬂ;::if::if::: ":1E;:iE::IE;‘::*::I;;:IE:::E;::E;:::;:::;:;;;F . - "":::E:::::::::::::;::E;::E;::E;:.: _ " - e i .:-:"ﬁ':::i-:i::':::': -::-:':::.
":*“:*":#"*:4"‘**4"" "l-"'*a-""; 5 '*l-"‘"'*4*":*":*":1"“:11"‘"#"" - "':ﬂ'":ﬂ'":l"':l"-u""'n":'-"' et e Y -"- """"""" e ‘..-"":' 1-_:.: e )
a*_.::_:::*::::,::‘ . ..:::4.::: e, ";:::;:::.:::;::L:::L::L:;,.F ".n::,:::.::::-:::;:;:.-:::--:'-- _ e :: ::..::__ -:-~j:~-‘ ...... - -:::-:': oy -_,.-k-_' .
™ 1) * » » 'y . »* 1) - - . n e -, -'-__- i ] -_1'_.-':_--:_.-:_. L] » )
S i ‘:::1E::iE::IE::IEE::EE:::E::%:::::% ":"135::%::?':::3-::1.-: :::: g S --:1-:::-:::~-:-:--::1-: R i
i % e : *‘1-::1:::i;:::*:::1:::1:::1:::1;:::*;“ ""-:2-~::-~::--::2-::1-::2~-s- L % e : "1-':1-'-:1.5-:13- ---- =::=::::::'-_
[ - -I‘* .................. - - i . r ._- '.. N .. ............ W
R % : *':-:::::::E:::E:::1:::1;:::;:::::::::.., ' ~':~-:'.--::~-::~-~:s' x> s R ':::-=::=-.a=. :
e : ¥ ;-*.***.-**:.**L-*:w‘.ﬂ‘.ﬂ',:ﬁ',. ' "2~~:Z~-:‘.1~3 - .. '-::1-3":'-- o . '.-"'-'. Teven
B ' : ":*::E::5E:::E::=55:155:155::35::1:::*;.. : . s R S ==5==::5=EZ'='='==-
: : *'::::::::::::::.:::.:::::iii.:::.::.- . e '1.~::1-::1'-:3:T-._ ";:21::21~:21~ :::: o "-5:1:"
¥ ',,; a-"* ﬂ"‘; Ml ;m:.. t .-'__1-1_.-__' ';-"' ______________ E. .
e ‘*'4""41‘"." | L - . ':
":l-"*..l- ¥ X "“#"*:J' M o . ::: -
:1-::1-::1 R -_'-::1-: .:13-:15~:21"-'.. "’-::1:':11 -:11-:13-::1~::1~': ~~~~
e st s : '*;1..-_::1-::2-:=.. | "'1-::i1~::1-'::1~:::-;::~:::1;: .....
x PR ~~~~~~~~~~~ RS
C H"H"Hx om’ i . ." .:' .l‘ v _.:....! . - _-:.11'.::1_:::1:::.:::_:::._....-'
e ol ; - an " Rt :
i o -
. R 1 : s -ﬁ:::::-:at::-:'_:::_ :
s ::.:::.::.- . - : -..:_ mas T o :.:-:::-' o '._%'E ™ L N
::1-::1*::1:::1*:.- : 3 : "'-:-"-."' ' -"'=-:':-::=-"==:._ R
Y o o ¥ » . n .I.;.;.\! . o L . » n-;'." -
i:::ﬂ::i:::ﬂ::::::ﬂ*' . : : . :-'5.‘-:':'- N s SR '-:_:-':'- e
l'";.l",.l-",i":,ﬂ*.ﬂ i ' ; e " . o ) l-"",,a-"',;l" . L . -I:Illl" _?:_.ui""'h I..I
',-I 'ln '.|. "‘ ,|.4 ',-! n " L L .-. :.. . .F,_ '|- ‘| '.. » L] " w -.l.
» . » » » . i - x '.. A - » » . I.- -
l"'*;.l-" * "*‘H‘*'ﬂ" Hm:?"”!\:l' d ' - - : whe . ...l.;:- A l-""i"- "'" l"'*'l-' w I.:..'-: A W
"'"1-""'“ * * a-"",,ﬂ' ”;;:;*";p:?!” o ; - ' :.ﬂ:}."-" '» "'-"-':a '-..l-“ i'-,i".qnl'.' ._.._II-.I
» - Sl H:u?;”!. 'I:”er::"!!!n K S 4-"*‘4-" o I""i' "“"l"‘-l"'lr' ""-ll..:
: ; = ._ .-*::ﬂ::-*::.-*.'.- 2
o e :-::-.. o e "-:L-::-*:::*'::i*;v "
".1-!?"!,. rpv,. > r i | -l--nﬂ-a n - ;::-!;. .,l-"., ot ,.i*‘.an:*‘ﬂ'*,-i
.t o s nny o ":.nl",.-'-!:"_ et . i*‘.‘q":"‘ﬁ"
o ;;!! ._1.! -l = m -;l.-g:-!! .,1- ..l-" ";4'
o '?:”HE?” .-:.- | .l-;.::-:‘ - ‘,,l-".,t'
. -*.!!;”"!!a x -:l'- | o o
. .x!:ﬂ A : " -ﬂ::. - :.
. : : .::.: ;. .
: et '-2: ::.;:I
- e ; i1
. H:":. : ]
. | ) L)
l""-ﬂ""xa" . ~ 'l-"'"ln -
1 :::E:::E:::E::.;x,.:.;: ’::EE::E:. :
. A "l L ] L
R i ::~::::=:::=::=~::?-i~ RRRRR SRR
L ) :4.1-"' a"",.a"":al':aﬂ":x!:':: . et L e "“::.
"::-!""",.. - ""*ﬂ‘* .:HII:IHH:IHE:I"!E:;H v v 1- 'l"'"-."-."- v
Sk : - » ! ] L) L] ) i
; ;...x“" ;...1-:" . il-.h . ,.a" L ¥ > - | ..1-"' ...nl_ - o
. g!p:’gx;:pﬁn " ;i ',4." .-.}l“hl" H,.l""!-:-" "1- » ..I" "",.n* L . .I'I-.! » Kl
T L. -x',,:-: -x',,,.-:i'!x'!g i -,.l- e ;!"“:.,.1 "... » "xx"‘x"x.”* . .y '.-"' L] " A
. ””!P""Hr”"!r“”x.—-: & a0 Ly a-""-" gl " "x"x"’*"n' o -:'n:'l:'l_' L
. n:i“!” 'xa-:” ',,.::?‘! ',.:!-" R ] * ..l-" o e "'...'I' . ::?‘" x"" . i w e
;Ix!xpﬂ!”;:?'!! .HHH i - :._..! -y " F!H HH! -:- ..- [ ] e
;:?ﬂ!!x.?!”!;:?;”!fx“””n . ;.;-\l e ::-!""'-",. e . e A
i "E'-E"::" = s
h ;!1;’::!;;*: _F!: 0 _,' o [ ] " T :'.'" F,: ..... ::-.. :
S : g
F Rx"::n” . .‘::‘-.‘ A Su’
x""”xa . o . :i"'.l N
2 ' l. .-:: ..E:...'- : u
e 2R e : e
t:.ig-:_-:-ﬁ;:_:- s
:::':-E:- 2o '-. o <
.|I"::I: -|-I:' . t e x“':,,;;;i“!” o "
'.."‘ l‘-' . . ™ x’" W .' L
:-::::-:'--':-.‘ o ey
":I .::.: ::"-: ." '1-' ) .":.?: H .".: :'
: .:':3-..5:.'-} e ':*::-*:: S
-'.'-'::-'--ﬁ : nn x s
-'-'--.:'-:-'-. "-."::*:-1:':?'?:::.- :
] » L] W .
=-:==::=E.=-:.'-: 2 i ﬂ.ﬁ@-'riﬂ:' o
: -::-':-::-'ﬁ e o e
» ] .,I' . e L . "i\!" ili'- | et -l-
. e W "":“! " " -Hx?‘"x: "l:?!"- A |I|'|:I :ul.. o
e e .:a-*::-::i-'-=’.'-:-::~==::-::
et i o
o e . "-':-ﬂ':aﬂ*:aﬂ*:;i:"-i‘;:-':
o :_':._'-. o :-:::::::;1;%:;::5—1:::-
e : "':-;5::':&":::
w e L ) ,,:-:?l . »
Ty - l:"xﬂ:-. .
e s *

e

E';.::‘.- ™
E-:':.. e
. v
o -:_:::::::::'-_:
_..-_ -'.-' " "": . '-'
"."__-."_::"
":..'-:“:1- " "
R S
. » .l..'
.
I::::-
| .:l.

:::::'.

e ol "-:."
v "'I "..Il:'“"
» "..l':::' ."‘I‘:'.-.-

»
SR
.
SR
"‘ .. -

'. - 'I.- .. c....llh
b -.'-::._
n

" '::'l:"'-
- -I::::::"
3 .'.'
=
g
"_
- "‘

L)
L)
P -
Pt -
. L)
lI-"",.,lI '
""-l-"'",,t
) L)
. L)
P L

o
-




US PP33,391 P2

Sheet 6 of 16

Aug. 24, 2021

U.S. Patent

'r.

IR .
™
L NN

L

& o
...H...H...H...H...H...H... . .._..4H._..”.___ W
N A k)

A e e e ke
o N

e e N e,

e e e R

w drodp b O O dp Or de & 0 dp dp O O

X

|

-.-.Il.ll.-..
NN N

A d kKN A

Cw dp dr e g A A
i oa

kb b b b dp b b b b b dr b e de ke b b b e on h FFoaororronor .

a kh h w b om k m hk A ok hoRoF o aE o

r A & b i h ook [}

N
o

a b omor e ..
LR T
[

T S e S e T S T T o Sy

) e 1.._._.__-.__l...i....l....r.!.l.......;..-..l..._.:.r....-......rl.t.._.

R S e S A e e A v tp gt iy
r

= r F & & &k kg irdh r

.
c m aear B ae g e e de dpde dp o dp dp dp dp dp de dedp dp o dp Jp de B o omom o momon . .
O I I vty e gy . o
B o o N N S N N .
N S
S T T T o R .
B N N I T o T o A e N N N
T e e e a a aTar i e i i e e e e e e
B T I L T L o R o v Sy g
O T T I I N el N N S
B N e sl s et sl N
m kb o S dpde dpde dr dr e de dr de dpo b dp B dr ol dp de g e dp dr dy e i e g dr dr de dp dp ol dr dp de drdr dedr b kg w .
S o T o L ol al i ool el o vy Sy
T T S S S S e e T S S S S S L R T ol S e A TR
Bl ey e
O i I o e el g g g e R S T vyl S S S g g g ot
e T T T T T a T T T T T e e e o e o e T T T o e e e e Ty e o e T T T T
L ey iy g p dp e de e o ap dp ey dp de dp dp dr dr Jr drdp drdr b dr b dr dr b b & dr dp dp ol dp Jr b dr h b & dr dr dp dp 1
A T e N N R )
B L L T Tl N e e Ay Ll

A N N AN NN AN RN NN NN N
N A M A N kol
T e T T e T o o e T e e e a T e  a T a  a a e a a  a Te
B N N N T T N e N N R S
e
e e e i A i i A R i

P S S e e S S e T o o o e o o N T o S o el S
i cor P e e r e e ek e e dp drdp dr o deom dr e de Jrode dp ko dp b Ak A '
- . e e e e ST e T i e T e e i Wy e e iy i e e i e e
- LUt P .r.-...........-. .r.-...........-..........i X k k k & ......_..-...r.__ .-...r.-...-..._.

" . . . P o drde Jpoh b hodp b b dp d b b b i .

[ e e e R S i i Y

SR XAl Cal
. . . . . .r.._....._.......
1

L LT
h & . - .

N e e e .

._...4............................q.............q............#.......q...u.._.H.._

F
F b

1._1..1....._1......_......._..-. . a T
P S ..
el L N W N
v de i g i e P e e e e e T I B B
e L N N A I N
L e e o ey o e e e .
e P et sl
ol r [ F
“.H......4_..4H.4“.__.“.qH#H.....q.q....#..qtt#.,_.#k.F......;.;...;.q..............t...f...kk...f L L I g e H x .4.rH.4H.qH...”JH-_.atH#HthH&...#H...ﬂH#HJ.. Htﬂkﬂh..
e o e o e a a a a  a  a  a m a  a a e
B o I oI S B e el g S e o g
N A o a  a a a a a a el el el el ey -
B I e i e
R e T o L ol o e e e e A )
L e a  a a  a a a  N a NN N a  a a a a a a a aaC aC a e o
I R g e o
I i N N N ot N N e e
u e i T T i i T T T e T T Ty Ty e e e T o e e g e e i i T ag T i i
el g I T e g el ey e
e N A A N T N N N R N L e e e e
T e g i A A i i i Ty e T v e e T e e e e T e T e e i T e Y Ty
i A i T T i Ay e i i T T T iy dr e e e e ek T e e e R e e i e
X L Al N T N S N N Sl ol e e N
' ”.t...&......&....._.q.q.___.q... e N T e M AL Al N N Pl ]
Ol Sl I I T L T T i T o o o ool ol Ol e vy g b b
S L I e I o S e e i
] L T T o S o I e g e e e h e Sl Sy g tp v e PR S
et T . LN I e e ot ol a a  a  a t a a a a o )
R e L T T e e o e e e
e L T T T o o T ol el e e o Sl S S Sl S
n & e g i 8 b o b ko m e dededp dp dp J g e dp o dp dp dp dp ok dp dp dp de By dp de dp B g e e de de de dp e e b g dr de 0k b dp e de o de  de A de Okl
W B T I el e L L i I L R gl gy
e T T e e T T T e T T e e e e e e e e T
m de o dp dp e dp W . R roa dr dr e i dp e dp e de e dp iy dede k de dp de drdp dp e dp de de ey e e ol dp e dp de ol ol de de de de b O
B I I A o A R el el i A A A 4
a dr p e . m wde dr o de dr i ol dr o de dp d e dp dr b dr de JF ey de e e drodp e ol e dr droar Bl A B e kg i
Sl N N o o A Tl el el oa o I I o v gl .
P e . . e i A e R R e e e e e e e i ey e e B e B e e e ey
Sl L N A A T W e e T T T e i e T T T T g Ty iy e i e i i TR e i e e i e .
e I T N o S o DO e Sy -
O AL Al ) . . P e e e o e e e e e X e e e
e o T T e e e e e e e e e e e
e W T N AL A N M A O N AL e A AL A e XA M
N A M . . o T T e o a4
i T . . . . B e L oL I e g MY
T e RN N A A A N N a al  a a a a a a a N

Fn

R

»
¥

s
X
L)
L
¥

L
»

PR s )

[
F kk

[
L4

L4

NN

XX
> X
X X

¥ o ke

P

F

F3

b AL MM M Al

[

R o N L a aa aa  N NE
e e T

r b .

EFC
e . e .
T .

.—_...-_...__.._.rl.._...... N

A -

. . . e

........-........__..._..__.h ax

ok E R A
"R ._.-...._.....-_

T
r

a & h & =
o b n 2 m xra kb obhon
b = LI = b &

r
Ll

+

L]

ar

.
X I

N
o
B3

"

L
»

L

Ll
[ ]
r
[ ]

=T

R
¥

o

L4
L

5
*
E

EIE e o ok
] F

L RN RN M NN NN

._1-1..1l .....-.... Ta .T.r.__ & .r.r....r........t.-...;..rh..-.

oh Lk doa kR kg kR

L3

a0

X
Yy

. -..tl.-.‘

»F xR

-
L]
L
L
]
L]

L]
r

i i de dr W B B b & A e de Jr de dp de dr dr b dp dr A B A dr de b i

o F o & o F ]
T

e A e K
I T M N M A N NN

T T . . )

P T e
-k ....ll.H.r......_.rl.H.rl..rl.hl..-. Pty
r

[
AL A

PN S )
T

»

-
X »

ot aC a0 a0 a0 M
i

ok

r

-

& or

b om k d N dr i b e d F

ro nr ok

[
L]

[ ]
&

r

LI |
= r o=
. -

[ |
rror

ro.om
r oo

4 r a

™
R e e

a r a
F u & &
a b

Jrode Jrodp dr dr o e Jr dr i i
e ke e e
e N e T
o b
g e
N e e e i
T e
S 3 )

ol h b drode de b j M B b F A b b odrodp A b b b b b b J b dr

e iy e dp e i de bk dr de dp dpo b dp dp e b b de A de o dpo Ak R
" L M3 .._l.__ .-..r......_..!.r....rt.__.._.r.....r.r.._.r.._ t.....-..........r.r.._..!.r.r.._ ......_.r.r.r.r.r.._.........r............l.-..-..-.

P

»
¥

»
F

i i.h‘ I"l.

L
r [
”... ..........4H....4.4H4H...”...HJ__....H...H H ._..-.....4”...._._.-_ M
.______lnuu e N *
LA B dp dp A e e e iy e il
T e

F)
¥
»
F
¥
L
L)
F)
]
L ]
& &
¥
L ]
L

»
ERON )
L)

[

™

e e )
A e e N Rt
l

L B ]

B R W i e e ke iyl
SRR AR A
L

e N N A )

AN TN MR P R MM N

»

»
»
X
F3
F3
F3
¥
»
L
F3
]
F3
F3
¥
»
¥

»
X &

LX)

N N

. T
.._-_......._._-_I-_n.q.q._...q......
.

R M Nl A M R . R
St .

& ar ok B
_-....q.___-_l" CR N )
T a0 N ol ot
T3 x

w0

4:;:-:;:4:4:;:;:;:
0 aE L aEE aF 38 0

»
o

R NN M)

L
- d
LR

- W ir A e iy dr 0 e ekl ke e i ke o R E
....___ﬁl-_-_....-..........q....-................___...... R M

WA R B e e dp i e W Wi e

e e
I dr U e ey e e e de ke ke R
¥t H.:.Hl.”l.“l.Hl.”l.”l.Hl.”l.”i.”?”i.“‘”}.”}.“}.”}.”}.“‘
L A 3l kTl 3 Al
A A A

F3
¥
F

)

Lt
Ll

Y
-
ar e
*

-
i

I‘
X
¥
¥
¥
»
L)
»
L}
L]
¥
o+
¥
¥
L]
¥
¥
L ]
»
| ]
¥
B
¥
X

T

[ ]
>

P N A
)

[
*
[
[)
-
()
&
-

N

F)

»
K &
)
Fy

O )
NN )
)

L NC N BN e B
&

-

E ot e
F

5 i

&

& o
e

xwx wa
i
e T e T e

a dr dp dr dp dr O
ok kK

P i-.r.T.__........;..._.;......-.....l.
P d ke ke d ke ki

L]
E ]

P o N
o N
P

v om b d dr o dp b dp b b b o

o dr dr ke e b i b e

P

& d WM b dpod o dr A
i b e RNk

e dp iy ke e e de A R

S
. .
N d e dp d oy dr Ak

F
N

IO N

iy
ara

¥
e
Parn o
r

Ealy
EE

nde N ko

X ks

¥
X

Tt ok dh

¥

)
x
s
ks
ko k kK

¥ a i

* x

e
X
S

el
LA e

¥
o
x o

- ar M A Ao d A A Ak
. N Xk Nk kd kX oa

g e g o o
aiplfie st ) t.....t......_......r .._......._......._. '

e

o H.._ .r.....-..r.....r.....r”.r”.r”....h
P .r............?.....__......r r k4 .

P N ]

E el )
N N

EN N

-

.
X dr dr e e ke dp i e A e
o ar & o
e e e

F -

dr oo
3

LN NN

-

-

[
-

N 0 3 aE kB

P Al

P N )

P Al e N

P N N L

F
e T T
¥ 0}

N L

»

P ]

L4

F F FF FF

L.

F r FF
[ ]

" = &

L]

F bk

T

P T
) .1..U.............q..........;....q.............&......i......h..
T T e
A ol
n T T T T
L a a
N e A
P el
L e N
ol o
N N s
e i e e e
P N
Pt et A Al Al
A N
P
W dr R e
F r
PR I L N
ey
L A e A
.1._1.-....44....._.._.___........_....._............._1..1
e
M NACIC R
A X2
.'.-. a
- .

X W e e W

L4



U.S. Patent

Aug. 24, 2021 Sheet 7 of 16

P T T | LU R NN SN DN SO IO TN | hhqkkhlhllkhl|l|l|l|-|l|l|d|lvalq.qqqq.qq.lquqq-l-l--l-l-ll-l-l-|-l'.-r-lq-r-l'-ll-r-r-l'-ll--ll-l'-r-ll.-r-r-r-r-r-r-r-ll-ll-l'-r-r.-l'-r-r-llll-r-r-r--ll-l'-r-r.-r-llr##rt#-#-#r.--#i##.##-## L] -Il-ll-ll.-l'
L uE N L n N L | d d L
BN TR i Mo W A AR ANEE ."III'III.-.'.'.'.'.I.- [ ] -l.-.'" [ ] M A M L
-------------------------- L N .I?'!_ -”:-xr"x"xxx"ﬂ'n'n I.:-"I‘l‘#’!"'l"ll-ll-ll-""l ll"I-I-"I'I*I‘I*I*llill"ll‘llii- I-l"l"lp"'v‘"
“u, A M W A L e el e el el e e el el el el el R e e e i i i
o e Mo M kNN IIl-I-!I-Il-l‘l'lliII-I‘I'FI-I##-IIJ-I-I'-I-II WM M e W e 2 y
MO o A N Al A A A L L ] L L L B N N B N N L W A A X A N N A AN N d
Mo o N AN AN L L SCNE I NC AL I O BN NC N N N NN NC N N I I L N A M oA A N A AN M e N F
F A A lﬂllhl L L BE I NC L N RC N NN N N N L L BE RC L BE R L BE O B A A A AN AN M NN M NN NN N N N
gl gl e M A A A AN AN AN L NE BE S BE NE N RE SE N NC N NE N W EEE L O BE A BN NN SE N M M M A A A A A A A A A A A A
oM M W W M W oox A M A NN Iil*###k#}l###li'mi.l.l"i hl‘l‘ll Mo M N MM N MM KN E A MM MM
e A o kMo NN AN NN ill#;#####l####l L LG M oA W A A A A A M A N N A o A
WA W N A M A AN N T L L & & & & L N N & X X & & L o e AN MY O N RN MY K M 7
e’ m W o W M e N AW W NN X & B i#ilgl#&#gl### PR M 7 A e M o i A N el o A
wo N N N M A A A A A L L L LI L & & & & | ] oA Moe AN NN N ] AL
o A M A A M ALY L + & & & & b B * & i & o & & X B L A o= o B A A ool A A e
w o MoK e Mo A A o A LN L L L L B L = & W= s NN ] b
A K A e o A A A o L K i & B L N & & I & & & & B &+ L T
N N KN N A A A ol L L N ] £ L L L L B L I BE N L | Mo A e A M
~ " !HHH"HHIIIII.HHI -ll‘-ll &+ lll'-l"-ll*-l"-ll‘i-l'll.lll-l‘ll‘ ‘ll‘ll.ll*-ll#i"‘-ll*-ll‘i*l'-llilii' -I";'HH;"I"HHHHH!F" i
i i e i L E It e e e ek el el ek et L el el et el ettt e et e e ] i i i e e e I
oox AN N AN L} L L N L -Iill'ii LI L BE I L B N B NN N WA E A N XN N XN NN NN M NN N
Mo A A NN l‘lil L ] L W ] L W] L M NN E NN NN MM Al A A o A W W
oMo K A A A L] L] L] L] || L] L] L] A A A A AN oM M A W
e I:ll ltl-.l:ll I.I‘l-il-"i""‘lt i i e S T R R
! W
H:H:H;H:I:I:ﬂ:l:l. .::: l:l‘ » . .' I‘ I:l.' "i- .i:l‘ll.'.- I:H:!:H:H:!:Hxﬂx:l!x'

i '.'H'.'H'.'H'." - '.'Ii'." o '.'H'.'Ili'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.'H'.' '.'H'.'H'.' e .1H.l!".l|.H.-.H.l!Hil.H.1Hd"HHdH.1H.l!H.1HdH|l!:it::1::l!::'!::l!::l!::ll!::ll!::ll!::ll:::ll!H!FF:H‘:HT:H\:H‘:HEH‘:. l!‘:Il'..:IIE:l:::‘:H:‘:H‘:::l:H:‘:H:l:H!H:.!H‘IHHH!HxHxﬂxﬂxﬂx:x:x:!:!:x:!:!: e e e e el el el e e e e e
?l-l-l-?l-?l-?l-I-?l-l-l-?l-lHH-?l-?l-H-?l"l-I-I-l-I"HHl-I-I-lHI-I-l!H-l-l-I"I-l-I-H-l.l-l-l-I-I-I-I-l-l-:-I-l-?lllll-l-l-l"l-l-'l"?d"?d lH'?d"'I"H'HHH'H-HH'!"H"H-H-H-H-I H-l I-I-l-I-I-l-l-l"l-I-H-l-I-I
EFEEAAAAAAAAAAEEAAAAANRNAERAAARNAAAAARAAAAAAAINRNIAAEEAA AN AAARAAAARAAAAAAAAAAAAAAA AAA A AAANAAAANA

ANMAANAAMNAANAANAANAANENAANEAAAANEANANENANANEANNN Illhllllllhﬂhllllllllllll A_A N ANAANAANHN MMM A ANEAAARN A A
AR EAINRAAAANNAEANRANAAENAAANANMNAENAAANNABR AN A AN N A | HAENAAENAAN A A A A A A AN AAAAAAAA M A
lIllllllllIllllillillIlllllllllilllllllllilillilllilhllllll i A_A A AN MM MMM AN Al
| A IIIIIIIllllllllIIIIIIIIlllllllllllllllllllh:ll AN EMNA | | | | AA A A AA A A A A A A A
M AN AN ANNNENENNHNNN | M AANMNENEAANENANANNANHNN N N L MM A A M AN A AN A |
oA A AYANAAANAAEAANAAEEENA || ALTLANAEREANNAAEAAAAAEA -hlll | | - | A | HAAAAANAAA A
HAE=A""NHHAAAAAANAAANANAAENENANA L H BN NN || Ihll | M_N_N_n AN ANAA ||
HE AN "« A AA 2NN ANAN oA A NN Ha AN EEAN A A_A A | - | A AN A
Ill_1.-..-.-|lllllll.llll A AAAAN Illlllllllll-lhlhlhllilhl M_A | A A MM A
MAN=" N A I EAENN ATFTAMAIANEIAAEEIEALENAEENEANRN A | | F | A AA N AN ANA
MAKE AN =-"AANANAANANNHAAANNENENAE M A AANNNEAANN A | | | AN MMM e
AAAAANAAANREASTIAAIENAEANEA lllllllll!ll!’ﬂl‘“l‘h‘. | | A A A K
Illllllllllll!llﬂhlllllﬂll M HAA Illlllllhlllhl | MM A A= AN AN
A AN ANNANAEAAAENANA S AAEAANANNNANE AN N AN A A A_A A | A AN 2 A A A A
MAAAAAAAAAAAAAAAAAAAAAANAAEAAANNAERANAMNEANAAAAA | A_M M o A A M AN .,
AAARAANRIANAAAAAAAENAAAAAAANAANANNEAANANNAANENANAN | A A s e A A AT L Al I-
M A A NN NANEAAAANANNANNAANANA NN AN A | AN AA NN A AN e MM A A KN 7T e LN I | L N |
lilliliIIilillilillilillilillilillilillilillilillilllillhl ANHAHAHNANR A A A o XA AN N s 17T ) IIIIIII.....I:. | |
AMAAAAAAATAAATNAAAAANANNAANNANANNAAAARNANENANEANA L N N || - . b "!IIHI-IIII Ilhl |
AN A ANMAINAARAAAAASAAANRAAANRAAENANNAANA A M A A NN A L | N | | L
IllllilIlillillliliIIillllllilllllllllllllllllllﬂ.ﬂ f " 7 717777 E 177 ﬂll‘ll.l.lﬁll.l.l
AdEEEANRARAAAAAAAAAAAAAIAAAAARAERANNEERAEEAARRN | W, m = 2 E N E E7E1TEEEEEIEE b | || N
AAAAANRNEAANAAAAANANAANNENAANAANANNENEAHNHNNENENENNAR R (" 7 7 = = ®m 378 772 =7 E7 TN | | N |
AMAAAAENNAXNAAA AAAAAAAAANRAAAAATAAANRNAAAAAEEEAN Lo N R | L " = = @ ®m = o ®E *oEoE*oEoEK | || I..l.:::.
AAAAAAANAAAAANEAAANEANNANANAAAEAAANEAANEAAANEANNEHNAANEN AN . 1 B L E 771177117, L " omom o1 o1 || ||
- '
e e, e ey
A HAANAAANMAANAAAANNMHEAEAAANENEANAEARENENAASAENANAANNEANANN
| EAAIARAAAANRAAAAANRAAAAAANRNAARNAAAAAANNATANANANNRA
MAAAAANTAAAANAANAATNSAAANAAANAAAANEANNNEAAANEAANEHN A ANAAANAMMN
ANRAAAAAAAIARAAAANANAAAAIARAAAIANANNRANAAANNARN
AAAAAANAANAAAAAANAANAANEAAAEAAANENAANNAANEANANEHNAANAENNAN AN
AAAAAAAAAIAANY A AAAAAAAANRNMANNNAANARNANNANMANRAANAAAA
MAANAAAAANAMNANMYEYANANANNANNANE NN A AN N NN AN AN
M AN AAAAANANN r e W A A AAAANAANAANAANNAAANNNAN X
M A A NAANANN A MM N N o WA AN A ANAANANNNNANANNNAANAMN M
W AA N A AN NK k C A A A A R AAANANNAAAAAAAAAE AN
M A NN HAAAA MM s A AAANAAANNNN AN AN AN A NN MY
A A A A AT NN = o AAAANANNN" Y EAAAAAAAN N
MM _A_A A N e A AN A A AN ¥ e N A AN A AN A
A A A A A MNK M Moo A A A A AR Y s ol MM N AN NN R
A A A A AN Ao A A A MWy e o A A A A A A A A L
WA A A A A NN Mo N MW W om o N N A A A A A A
- N
I:I:I:I:H:l:x:a:'_ e . :"' : " : '-;i'i:?ﬂ:H:l:l:ﬂ:l:l'x:x:p:ft:’:'- : CACIE IR, R : . : .
F i i i i i ] P T T LI i i i e R T R T R R I I I T B

F N N B R N L R N T T N B | , LN
. .Ixﬂ

11111111111111111111111111111

2
o
AT
" Py
b i i i A
N e i iy i T e e T T e e e T T T e T e e T e e e e e e e e e T
™ g AL AL L AL AL, L i i A T e A e e e e e e
o o o e A A A e e T N R N ar
e Vg i, AL A R R
x!\:.' -'-ﬂlﬂnﬂllnllnnl I-l-lnlll-laﬂllll'llﬂ_'! B T T T T I T DS -
A A A :n:!l:al:l:n:n:a:n:a:x;u;a;a:n:x SRR R a
e i i e
Y i L .
i R R .
A W
2
X

A | l.h AN N AN A A A A H"H :.l '!”H"H b ?!'.'H.
MM M AN NN NN NN MY NN 3 d l!:-ll-
e QR A AN AR A oo,
” x. _:...:..l : 1.::".-_..':|1!1:! I‘:.‘: o Hﬂlxx;_'l:":I-I-laﬂllllllal e lI A A A A A N ENE AN AN AN N i !:I!:.!;‘:1.:_‘E!H!F!HHH:-_..-:!.I ! -l

ettty etaetae ettty ettt ety et ettt : ettt ety et e ota bt ettt ota Ty ottt
"llI-H-I-I-H-H-I-H-I-IIH'H-I-H-HHH!H - .'ZIIHIIHHI-H-III-H -IlI-I-I-I-I-I.I-H-l-I-I-I-I-H-H-I"H"Hx:'

-I-I-l-I--l-I-l-l-I-H-l-I-H-lIIHxxﬂxh:"'l!-lnllﬂlllllﬂll- -.-l l-l.l-l.llﬂ.l-l- III-IIIIHHH_.

IllIIIIIHIIIIIHIHHHHHHHIIII NN III-IIIIIIIIIHHZI..

-l-l--l-lHI-l-l--l-H-I-l-l“l-Hxﬂxﬂﬂﬂllaﬂﬂﬂllnllﬂll--l AN | l.l.l.l.l.l.ﬂ.l.lﬂﬂnﬂ:..

7 I'IlH'I--lHI'H-H'I'Ill-H'HHl“Ilﬂlﬂxﬂnﬂlﬂnllﬂllallﬂllll | . - -I-I'I-I" P,
I-H'H-IlH-l'Ill'H-IlH-llIll'H'Hlﬂ‘l“ﬂ“ﬂ‘ﬂ“l‘ﬂ‘l‘l‘l‘l‘l M NN AN NN | ?llll!-lll"?d:.
I-I-l-I-H-l“I-I-l-I-H-H-H-I-H!H-I-H-I-I-H!I-I-lnlllllnlll | e A A H-H-IIIHI"H;

T -l-I-H-?l-I-H-H“I-H"I-I"I-HHI-H"I-I-I-H-I-H-I!I-I-H-I A_A_N H'I-I'l'?lxl!:l

o L T oo

B W

7 I-I-H-I-IHHHH-H-H-Hxﬂxﬂxﬂaﬂﬂﬂaﬂxﬂllnﬂll: - l;!H"l;!il;!il;!il;Hil;!?;xii;”il;x?;xl;!?;!ﬂ.-l-l-ll : -!HRH!:'

N I'Ill'?!'HHHxH"HxHHH'H"HxH"HHHHH'H-l'I'HHlHI"F!H?!H?!HHx?!!?!HF!u?!“Hxﬂ”ﬂ”ﬁ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ”ﬂl HH?!!H Al "l:'."l! )

L] IlH-?ll?‘!..:?lH?lxH"?lx?lH?Ix?ﬂ"?lHHl?lH?lH?Il?l'"!l?ll?lH?l!Hl?‘!!?‘!!:"!:.!F'!x?!!?‘!!?I!H?I!!H!HHH!HIH-H-IIH'HHI!H!HHH o '?"1. I"F:H:l:: v

7 -llIlH:.:.1:‘H"Hnﬂxﬂx?!"l"?ﬂ"ﬂ"l“l"x"l"?:.::l!:.:llI-?l-lxHHHHH!H!H"H!H!EHH!HHRHIHI:x!_”l'llﬂ"ﬂ!!!!!ﬂ!!! R R Hxil!:.:' )

7 I'H-H'il: .::IHHxﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂxﬂnﬂnﬂaﬂlﬂx l.!il. .::ll!H:‘l!HH'H”?!Hﬁxﬂnﬂxxnxgﬂxﬂnﬂxﬂxﬂlﬂ .:?!F .I:!'l:‘:H'IH:ll!H?!!HH!H!:EH!!HF!H!!HH!HKZI: -:?! .::l!' i :.:H!?!:.::ll'

- IlF::.!HlH:.:IHHHHxH"HHH"H"HHHlHxlHHlIH.l:Hl!HH..:ii!IlF!xHxl!xF!xl!!HxF!xl!!F!xF!xHxH"I::l!HH'l!;:h::.!lnlxlll!!!l!!!!!!ﬂ!!: :.!1!: .!H!H"I!-.:H!Hr:l .EHH"I!

LM X M N A A N A AN N AR N A A N AN e A A M N M NN N MM NN A e A A M N M W W W M M M M M MW g i

i -?!:.. "..::IHH-IHHHIHHHHHHHHHHHHHHHHHHHH .:R:." .!I ':‘R-I”H”HHH!H”H”H”H”H”H!HHH l?i_ .HF'! -!?i..: l!":"!H?‘!!:"!!:"!HH!H”H!H!H”!!H!H”R"H:.:' o, H _:'1?‘1!?‘

o Ilil lIlH'Hlﬂnﬂlﬂxﬂlﬂlﬂnﬂnﬂnﬂxﬂlﬂxl.xil.:.!Fl!H:i'illlHx?!xHxFl!x?!!H!ﬂnﬂxﬂxﬂnﬂxﬂll’:ﬂx.ﬂx l.aHlHxFl!:.!il!!?!!H!E!!!H!E!H!HH!!HE:I:H L HIHIHI -

- -I. :I-lHH"HHlH!"H"HHI"IuHHI"H"lHIi‘H"l'I"H-lHHHHxHHHHHH?!“HHHuHxHHH"lHI"H-l-I"H-HH!!RHE!HHEHEHHH!HIHIHHHIH -I-H-l ]

L I!:l.._: .'Ill'H“HlH-H'HlH'H'HlH-HHHlH'H'IlI-lHIlH'H'HlH-H'Hlﬂlﬂaﬂlﬂlﬂaﬂllllall MM A A A A A A N M A A NN -IIH-I -

- "H!|l!‘!I-lHH-HxH!H"H"IxH-HxHxH"H-HHI"I-l-I"I-H!H-H"H-H"H-HHH-H-H-HEHIIH "h-l!:I-I-il'!il'!H"H"H"HHH”H“H“H“F“H‘I‘I‘I‘H‘I‘I > -H-I-l ’

Ii':__.l!?lll?ﬂHHHHH?ﬂH?‘!HHH?lIHHIH?ﬂHHHHH?I!HF!?‘!HH?lIh?dl?l!‘.?!HHHHHHHHHIIIIHIF{. L N
"IH C l!-I-HxHxHxHxHxHxHxHxHxHuHxH"l-l--lHl!-xHuHxHxxxﬂxﬂxxxﬂxﬂﬂﬂxﬂxﬂll-l- -H"I"H!. -?!x?!xF!u?!xHxHxﬂnxxﬂxﬂxﬂ...l.lﬂl-l-?!' -I!I-I '

i I!il..: .'H'HuHxHxH"HxHxHxHxHxHuHHH"Hll-I'HHHHIxHuHHHxFl!xHxHxHuHxHxH"HHH'Ill'I'H:"l'HxFl!x?!x?!HFl!HH“HxHxﬂxﬁnﬂxﬂxllﬂ.lalnﬂll.ﬁr I'IHH'I' -

- -H_ _:.l! .-I.?ﬂH?!xHH?ﬂx?ﬂH?ﬂH?!x?!HHH?‘!H?ﬂH?lHH-H-I-H-HIHH?ﬂH?‘!H?ﬂH?ﬂx?ﬂH?‘!H?ﬂH?!x?l'.H?lx?lH?ﬂ-H-l-H-H.H-?lHF'!”?‘!H?‘!”F'!H?‘!xHHHHHHHHHHHHI.I-H.I-H-H-H:I .'I ; A -H-I-H- N

- I"l_l!il:!HHHxHxHxHxH"Hx?!xHxHx?!xH-I"'l:nlllnﬂxﬂxﬂxﬂxﬂxxx .H"HHHHHHHHH H"lI:?!"I-IxIxHxH!HxHH?!xH!F!HH!H!HHH!H!HHE_.:HIH-HHI"H’:I' £ A i P w AE o " I-lxﬂnﬂl A

- IlI-iI!il!:.!?!Hi!xﬂ”ﬁ”ﬂ”ﬂ”ﬁ”ﬂ”ﬂ”ﬁ”ﬂ"ﬂ”ﬂr .!:I"HHH"RH?!x?""Hxﬂnﬂﬂﬂnﬂxﬂnxxﬂnﬂxﬂnln':"I-H-Hx?!"?!x?‘!!Hnﬂnﬂnﬂnxnﬂnﬂxﬂnﬂnﬂlﬁ:_:l! MK X A = 9 H__:H-I-Ixﬂxl N

- -l"I-I:l::l!xH"HuHxH"HxHxH"HuHxH"H"H'ii.‘::IH1!H:l:"HHHxH"Hnlnﬂgﬂnﬂaﬂxxﬂlnﬂxﬂnlxl!xﬂ_ l!l?l!?‘!!?ﬂ!F'!H?‘!:.!?‘!!Hnﬂxﬂxﬂxﬂxﬁxﬂxﬂxlx:':! , .:.H:.:H!H!?ﬂl |

7 -llIli'!":'l"lH?!Fi!xi!xi'!xi!!iIxHHi!Hi!xlxi'lxi||!_.!I:.:HHI!?lxi!xi!xHxHH?ExH"HxHx?!HHx?ExH"l;‘:H"H_.!l'I!I"HHH’HHH!H!?HH!H!HHH!HHH"F I'H :‘H"H-I!-I!" ]

N -I-I-I-IHH"HxHxHHH-HHH"HHHxH”H"H-:"_.!l:.:'I!HH-:'::‘Hxﬂﬂﬂnﬂxxﬂﬂxﬂa Hxﬂxﬂxﬂxﬂlﬂ.:ﬂh'lllxxﬂ-:Ix .H .HHH .uﬂxﬂxﬂxxni'xﬂxﬂxﬂl ’ :'I'H:Illlﬂlﬂail!.q -

L] I.H-l-Il?ﬂHlxﬂxﬂxﬂxﬂxﬂlﬂxﬂlxxﬂxﬂllx qﬂxﬂaﬂ:‘iﬂﬂﬂxﬂxﬂxlxx x?‘!x?lx?!HH"?l"?ﬂH?llF':'.:lxHl?‘!!?ﬂ:":'l’H’Hxﬁxﬂnﬂxﬂgﬂnﬂxﬁxﬂxﬂrﬂ Y ":..!?‘!:.:H.!-H" |

': H:l-I-ll-:lx:lHxHnHa"xxxHxHnHaxx!xxa-:-:-.1|-a".-t-:1-xxxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬂnﬂx-a .EIH-H- -.IIH ”::”xnxﬂx”xﬂxﬂx”xnxxx”xnnn:i R-H.!-H.: '

B o o o o o g gm ey

.‘.".‘.".'.".-.".‘."'l.-l'-'l l'l'-‘l'l I'l'h l'l l'-i l'l -i'-i'i - -i'-i -.-i'-i - -- -I- - -I- L] . .... . .. - .. .. = -!.-I . -I- ) .. -h-' L i-h-i' i- i-: i'i-i-il- il'il- i-i'i-il il-ll il'il il-_

'I I'| L ] L ] I:.- I' I- f || .h || | || | | | || | I' I' ..‘ L ] L ] I'l' I- '

R e ':1.':-_.'%":%_".":5.%:; :

L] L] || | | | N || | | || L] L g

ey e e s e e e e e e e et e H.‘

bl et et et et e e e i e

o " ll.l n 'l.l.l.I I.kl:.. Mun ) I.I ] .l.l.l.I.l n l:l n .l.l.l.:.l. " W e e *,

e i n -.-.3.;-.-::.-::::.:5:_:-._._._- e e e .:_.:".:::::ﬁ.::':': -:_h-._"*.::E'.':.:E:::.::-:-.:.- el e

.'-'-' o I. " | I.I.I I.I.h . I.I.I.I I.I.I I.-.I.I.I.I.I.I.I . .I. . .. . .l.l | I.I I.l.l.l .l.l.l I.l N .-.I:J

'- "- . '- " - .I.I | {: .h I.. I.I ...I:. I.I If H.I I.I.I.I I.I.I.I.I.I I. I...... % ..:...:I:....I || I.I.. | I.I I-I-I. I-I I:. .l.l.h. " I‘ '

" " -:-' . | I.I .I .I.:.I .. . ..I..-.:I%.:I...Ifl.l.:.l...l.l. | I.I.I.I.I.I | | . .Iﬂ:.% .:. .:. . ...I.:.I .:.:.:.I.:- .I. .:. -:- .:. .. ."ﬂ

e e e e b m e e "

:-"' '-"'.:--'.' 5.:..‘.‘ ..:I.l .I. ..:- | l.l .r.l.l l.l..:lll.l.l.l.-.lll | I.l.l. .. | .l ..I I.-.I .:h || ..-:I | I. ..I...l I. -l I...-.I.I:l " '-'

'-":- " " L ] .I. | .I.I I. I.I.I... . . | I. . . . .I.H I.I I. . l... l.h..% | . l.%. | H.l "

-'-' '::'.:.- || " | .I.I I.:-Iﬁ.l.l.l :-I.l:l.f .:hl | | .h:.l || .:-.....-.E:-E.: .-l...l.:hl:-ha::ﬂ.tl :hl. .l:l. .:-E"J

:-"-I:I'.' l.l .l..:l.l. .I .l.l.l. .I:- -I: .:l | L I:I. ...I.l.l. .I. ...l L ....h I.I.¥ L | l.l.l.l | l. '-'

_‘- L ] I' .h. I. .I.I.. I.I:I I.I. I.I.I .I || | I-fl o | -h.h- H.I | I:I:IhI:H.I.I.I I:Ihlhﬂll.flﬂhl .h- I. . .I.I-I:I:I | l.I.I:I.I.I.I:I:H.I. :.'.-'-'

.-l I%fl.l .I.I.I. I.l:l.l I.I.I. .I I.I.I .I.I .I. .I.I.I .:I::.I I.I.I I.I I:I I.I.l.l. .I.I.I | I:I I.I .I l. | I:I. I.l. . ...l.l:l.l | l.l. 'l."-'

-' .' .h - .l.l.l.h.l.l l. .l.l.-.l.l l.h.l. .l.l.l.l | - .l. || I. . I- .I. .l I.I || l.l I. .I.I. .l I. .-.I I.l.l llﬂ.l L | l. . | .l .I.l.l- " "'i

. = L] l.l. .. | I.I I.:.I.:.I.I. .I-I. I-I.:l::..l.l I.I-I. | I-I:. I.::.:- ::-I.-:.:.:. I.:.:.Ia.l.l. I.:a.l I-I-:-I.: I-I I.::: I..:.:h.:.. .::I:I:H-:h 'I. '__

" L ] .h...l | ..I.I.:...:-:.: ..:...I.:.:-I-I::.:-::I.:.:-:.:-:-:-:-I-I-:-:.I-I-:-I-I-I.I-:-I.I.I .. ..-.-.a ..-:- -:-. [, e I-I.I-!l .l!g-'q-:-:.-.%....-:-: '-.':‘

L | HE NN | || | HE A | | | N NN NAE || U n W ET Lo N N L -

) "un o My I.l.l.l.l.:...l I.I.l.:.:...l.l. M I.-. o, ::'n Il:.l.l. o .Ih..:.l. e T "-':'-':h.hn i ll::'-'
-' L] 5.:. .-.h..:-. I-l l.l | l.:. l.l.l | I.l.h- l:h.-.l-l:h-l-lll:h:h:.-l I-I-l-l H;.-'ll!_.l:h | L] :.I L] l!.h | I_.!l‘. l.: -"I"._

. I:I‘- = l.:..l.l.h.l:. I&. .I.. || I:....I:. I- -l:.-I | I.I I.I I-I-I-I- -H-I-H:. I:H il._ll I.. " x -"I‘il

L ] .. .I llcl.ll:.l.l.:.ﬂll I-I.lh..:.l .:.I.l.:.l.l. .I.:.:.H. I.l l.llﬂlﬂlﬂlﬂnllﬂl Tt
e e m B g ol
.:- .l.u..lnlxﬂllaﬂ:.!x"!?‘ﬂ J I-I.I.I.I.l:..I-I..-I-lllnlllllnllllil!"! X ""

H:I:?:_ :"l' l-l.lllll-l l.l-l-I-l-H-l- iy H ; -"‘
o e e L e
L] -.-.. H.l.l'ﬂ_l!_'-'_' 111111111111 [} "a
| ) RICELE t .
A S . S o
AT e . S PO
“n e R A I N N R R R N AR A L, o P A A MMM *'s = » 8 2 8 %71 ovE 17T A
NVt ety SORONSERE
" :I:I:I:I:::l- : P B I SN .n:n X
e SN s
I.l. I.I.H.ii..l.".l.-l 111111 I.I. 4
H oA EEEEEEEMNMAAN " = =213 0811771739 ]
e DSBS e
-I.I.I || | -I-I- ''''' ' .I N
et e
e e s,
I.....I.l.l...- .
g "
||
|

. '.:":l a
e

My o e
'I . - . . . -- ‘ . -. - -. -

4
4
4
4
.
.
"
*

w_h_ k& & L L -+

u u n " . . s n n
ettt mte e sz e
s
B e e e s
e e e e e e e e
ettt et et meeeeat e ees e s ettt e et e et e
B e e e e
e et
R e e ottt B ; i
B e e e e L DR
ﬁ e e e e e SO, v e ._E._ e
ettt vt
e e e e S e AR
By e e e e et e '-Hl__:u'._ﬂ =
. .I-I HEEE . " -l o -I l. | l- -I. -l | l.l.l.l I-I-l. l-I-l.l-I.l-laﬂlﬂll-I-::.. _!I.l.l | l.l:.:l:l:l:l:l:l:l:ﬂ:!:. 4 .I...ﬂ
m e S e ety N e e g e e
- :I:I:l-lll : I: A I:l:l:l:l:l:l:l:l:l'lnx b ' :I:I:.:I:I:I:I:I:I:I:H_ -l.I-..I. .I .l
I:I. . | .l : ;‘:I:I:H:I:I:l:l:l:l:?dx e .l-l:. ;‘?d’;- : :I:ﬂ.l.:: L]
- e ke ettt ettt o - s Sty Bt
atetetato R ANIE R R ot i L e Yo BRI ot et
e e e e T e e e e T e T T . NI v I e ARl AT, RPN A e e
W '-II 111111111111111111111111111111111111111111111111111111 3 ':'-; Mo T e T, . n, " - -: ':; o a7 ] . -' . --.'l et T T T . - e - -I ..-‘!11.-.-. ....-xx-:.. -...
" --'--'.-|'-|"-|"-|'-|'--'.'--'.'--'.'--'.l 11111111111111111111111 . -"..'.."..'.."..'.."..'. " R R N R R B R R R L R R R R R R R 3 ‘!-'H-:!'- 1.].?‘...-.

LT Y ..- N |1'_||:1_||_1_||_ .'HHI;:. . ; E A T - ..1 .::I! g ; e e e e i 1-.. -_..: i e e T L L N e R N AN
Il I R ":l":l"xi"-: o L] | -.1.-:"’:1”:1"‘:11.-._:-1::-T-'T'-::-::-._".-.'.-.':-.:n"':u"a"xi"-' L Ta el :':.-._ 1:.-:-:1:-:-: -: -:1:1: -:1:-: -: -: -:-:-:1:-.:-:1:-:-:-:- LA .:-_ L e
T, L o s M ol s 0 T
'Ill-I-l-H-l-I-I-l A E H‘xﬂxﬂ H‘a.ﬂ:l-n-a-n- i -I l"" 11111111111111111111
L A e e A A e A W A A A e, e e e et e
A l.l::ll pa e i th- o A e e e e T T T T,
A e i e e i i A R R A A
; et ettt R
R R R :
X - Y . u AR R R RN u u e e T A A A e e e e e e e T T T
) x e e N
LN, AR RN E RN N RN E e e R R R RN e e
R S :
R e e R e e e e AR R R R R R R e e e . A A e A
s Tt g _.::::::::::::::::::_'-"'.:::._'" R L \
T A A R
e '-'n':.h'h i a
lll.l.'ln.ll'l .III"IIII.III moon e R W o)
e e e e e 6 ':-i
s )
AR o A  a e g
- A e ; B W o e e e e e e
e U N I I I i i i I 'l:hl.n.ll
. S e T
i oo . i o e e e P e Ty :'-:'n"a"n"a'a"nxn"a"nxnﬂn'a.:.l - .I.IhI- M
. i AN 0 e e e R B e N T L L e e i
. e "o e o e A e e e e e e e g
: A i i A A AL e ! e K e A A -.-:::-.::h.n
h A A, o e O e i e e e
. Y ! ’a'a'l':.l. T T l.I...l
et . " u b o B PR e e
e o : : 2w A i i i |
v o o ; M e :l"x.n”n”x”x”x“x"x'xxn"x”fnxa nH:|.-.-.n"nxnHnﬂuﬂxﬂnﬂnﬂnﬂxﬂnﬂnl-.:w-__:a:h..'h- ':'h !
.l'ilallﬂ i T ‘u, .n-a M .: ey | lxxxx*xxxxxxxxx”xxx”xxxx .I. 'h.l lnxaxn"nxa"n"u"lxn"nxl'n. I‘::-.:‘l. .l.:.
e T - ll: ; e Al A u.. l.ll.IlI.l.Illll.l.l.l.H-I.l.l...l.I:l l-I-I.l.l-I-lllllll-lll.:.?d!i-:'l-..l-
l.l-ilaillillilnillilll:l"l"l"l,. n ) d % _:!:|5%l.nﬂaxunxnxﬂxxxgxﬂx!xﬂx!a- :p:.ll.ll_ _il.iI-iI"?l-iIHH-I!HHH-H-HHH-III:H:.:H!.I.HI.TI. N
l-n'n'a'a'a"a'a'a n:":-.1ll * o M W i i L] ':l!:.:l!“l l-'ll! H"n!:l-::!n*nxxxxxnxxxnxnxnxx'l.l ] E":'l'.'-I-l"ﬂ"ﬂ"ﬂ'il"ﬂ'ﬂxx'ﬂxﬂalll. !'.'-:-
A A A _:l.l. e o :Il-:-: por e e e W e ) -|'u"n"n'n"n'n!n"n'n'a"n'a:..:u"'. _:.u:h.-.h'h.h s
:l':l'n'u':l'n'u'n'n':: T n.l:':;u”: A n o BT I I A R I I e i e
i i e R ey L, L, A 0, L e e ot e e e o llu. o .
e, T e o "o :.:H;‘H:H:.E:l!F!!F'Ix?dxF!xHHH!HEHHHHH!HHIIIIIHIHI:.-!:I?l;‘Il?l'H;‘Illll;‘llﬂ'ﬂlﬂll-ﬂ“k:::. u IIH.
'nla-n"a'n-n"n'n"n"a-:__ N A e M A ] H.'ii'il!xil!MH!?Exil!Hil!xil!xil!Hil!H?!xill!xiI-?l-l-l.I'.'H:‘lHiI"H"l"llil-l'l"ﬂ-l'ﬂ"il.!"l.l. e 5..
e e " B I i i i e .
-l-illil'ilal-il'l"l-il-l'l-:-.1.1.:.: I.H. T vx;-::'!r-:"ac:_.ﬂ v ;:”a-:”;:”xxa-:*;:”;:”a-:*;:”;:*a-:*a'n'::'_::-:-'n"a"a"a"a'a"aﬂa'n'nﬂa" n I.- o
AT e b M PR e i i
< R e

T F W » L L F F ¥ R LR ER R R RER R
------------------- . - . - . . .

FIGURE 7

US PP33,391 P2



U.S. Patent

S

ot
ﬁ e

L8
ol A KX
MM "IHH"IHH“ MM

L] -.

F A

T
2 x"‘x:r:x:x:
o
o
" e

o
_
B P

s

e
=

A l-l.l
T

S
.

AN ‘5‘. A
x":x:xn' :x:x::!:n::!: ::mz;‘I .
M W e

i i i
% .
R e M,

.

-,
e 2

-
k4

A
R

I.I:l

o v vouy
o
Ty

"'
|
I-

-.-.-.:'.__-'
R

el

ot
naratatun

&
MEAXE X NN N

i

i e i

AN N W N N NN
k]

HEZHIH:!IHIHMI

:ix?dx?d :Hx?dx?d' o W

i e

X

+, I r

xx!:ux:ux.t
]

E e

o

L)
e e »
I I A )

L]

L)
Nox A W
oo

AL AN A :.: .
o  w )
PR e e i
TR o)

-

o M A N o NN
X

¥
L |
A '."" -

ERERE N & & X & FE M N N
L ]

ettt
PR, A
o

1

" ] " L]
"" """1" u W k

Tt re Tt
. :":':'.':-.'. s gk

I-' L ] ":‘:':" L

I.
e

Aug. 24, 2021

W M
kN N

II.IEHMHEII.
I,
KN

| W | .I.f.:
ety

I.IIIHH.

;,;_x

i

* F F F FEFEFF & F F FF FFFEFEFEF

a4 T
L] & &

ol ot
X

o
L

t*ilii

L]
L]

L)
-
L)
L)

&
ol e b g

)
Lt )

OB N e
*4*4:;:;:4:1-:4:4 E
: AR A AR Y

Ly 'l:-l:l:l‘:l':l':i:i:i )
= ot N R N )

ek
X EKX

-

LR N N
L]

-h-h-l-h*-h-ht-l

L]

]
o
L
L
4
Y

LA XN N NN
i
L

L )
L
»
B
»
L ]

¥ i
e
E
o
¥
-
J,
»
¥
¥
¥
:-h-h-h :
e
»
o e
R

L)
L
#'.-h
t*-'!ti
'-h'.i*l LN

d !!I:Ix:\!x.
NN M
F |
o
a
- !I:
IIIHIHIHI-H H

f‘lﬂ

e
ettt et

Al I:?l:l:l:l:l

A l-ilaillil ||
' -?l-l-ilnl A

= ki F R = F
&+ 4 F ¥ &8 F F F

v

e
-

Sheet 8 of 16

-.' '-
[ ] [ ] E |
R

l-

-]
o

L
N e o

I-III.III'!

lh-?lllﬂr

- 4 B

L] ‘-h ‘-I -'r*ﬂr*ﬂr 'ﬂr rq_-h ‘i 'rt '.-h ‘-i 'l

"

L N N

ok A .
L)

L L NC
4 i i
P

S

.h-

o
.:::-.-. qune
S -.-:-u%
'=:='-.-.-.t="-::.

|| ||
e -..-..::_ =

Ao e
| | ||
SR

X,
X N o X M NN

LI . .

b k
MO N N N N M

US PP33,391 P2

. ||
[ I | I'
SRR

L
R

'I!:H:H:Hx
i, i i
X IR

.

)

L L L N ]
b A
E

o)
il e

g e
O
FOR g O )

-Il'.-'r-'r-l'-ll-ll-ll-ll

L
-b'.-b'.#-'!-b-b-bi-

L NE N N NC N N
L

L RE I N NE N N N N N N N NN
L N N NE N N

N Nt )

-h*-h-l'-h-h-h-hi-hl

R N N A ]

-

L E N NN N N N

-h-h*-h‘-h-l'-h-h-h-h-hi

o

¥
i

L]

LN

]

o e e e e g
L)

e

o)

) x:a
L
o W

Y
Y
2
EE
e A
N N S )
™
i
¥
* ¥
ap
)

ol e e e e e e e
¥

L L NE N NE N N N N N N N NN

i
i

F)

dp e A e e e e e
e e e e e
N N N

T

L NE N R N R e N R N
L)
L)

H |
¥
L )
>

LN
L

i

::l:x L)
LA
A
A
L)
k)
L)
M

A )
-

i'.-h'.-h‘-h'.###‘#*#*#*#*#*kﬁ#*#*#ﬁ-l'.

ERCN M

I I NN N N N

e e R R
e

o)
)
»

F
H ]
]

N N )

X W

|

-]
IIIIEIIIH
- III
HIIHEIIHI
IIII?‘IIII
H ll"!
H

¥
F ] L]
H
-

]

o

L ]

i

]

NN M
Hxix?d

N

 E L NN NN NN N N N NN N

- ]
e,
e
X,
X,
]
R

2
)
e
-
‘ ALl
I
Y Y
gk

- |
|
]
L

[

||
||
e

FOR )
o b ron

»

W .
r

gl
ARNNNINN

R NN N ]

Jp dp dr o dr e dr ok o 4
Uk kb a
R NN N N NN

E RO N A N N N N
o ok
N NN NN
drodr b dr o g ko

I

P S N N
oo oyl i oo

i i

b

|
4

b b oo b oy

-'r:h

T vy dpd o
e e

W
X
L
X
X
-

X X ¥
LSRN

e T T

L

W
X a
L

iy
iy
iy

o
L
»
L d
-

A

X

W
-

PN

-u-:-rr
o

.

e

-

o

N
.iiill?d.
o

a ul
R
N
a

o ll:?dxlil" )
2 o

T
)
>
L

)
J-:-h:-h_‘_

o e
o
r e

>
X
i
¥
w

x
PN )
P NN )

e Ty

[ ]
L] -h*-l'*-h'.-h'.-h*-l'*-h L)
e e
i
i -h:dr:-'r:
-'r_‘_dr#-h*q'*q' I
oA A

»
X
¥
a

»
)
-
»
»
™
ol
L)
o
N N et N N

L E S
AR LR

"-I*I*-il‘l*iii *

PN

o)

F3

»
E
&
L
E
[ ]
L

Y
»
»
¥
-

L

ity

)

)
¥
¥
o g
)
o

>

-

T *t:i:i:;:nzi:ﬁ:i:&'
S N N M
Pl R e M
L M M M
PO L L M
R N N
R AL o et et et i
P N M
P Rt Rt e e i
PN N M
PO
R AR A Ry
E A A NN
P PO
e e
A AR
P e e N
A PR
EN R R B et B
v PP
N R R R AN
uta Jr:t:a-:ar:q-:q-:
X X B KX

i

LI NN NN
i A



U.S. Patent

Aug. 24, 2021

S % b bk b bk B W A % E_ N T A 4 % A E kA A F A d A A A A F A F A A F RN TN S NN N A XXXy R T E T L N

Sheet 9 of 16

i &
-
a»
L ]
a
™

US PP33,391 P2

"I'I-'I'I'I'I'I-'I'I'Ili'l'l"'l'lll‘l‘ll‘lﬂ*l*‘l*ﬂli‘liifi"‘f

e e e T T e e e e T e e T e T T T T A T T e T T T e T T E N e l': o e X o xRN A N N N XM ||
" . LRI NN M W LA RN R Ak b A e R M X X :j-*q-*q-*a-‘a-* M :_:- MM R o e RN e ol
- L e e e e ol e I e e A A A R A e e m w eteale G me ek v n Z_;:-:'h T AR A A i
- Ny i v i i i e A A A A A A L) o e BN WM N > i i i v -
N . e L i » i L) oo e ) K oxy DR . ) ML AL 20 0 ot A L N N 3
" KR N A K M AN W A A A A A A A A A e e e e ) » X 5w L e e A ] i e e
'RCHLNG : Sl e » XA A A A A ) e e L) e el e el el ) . » L W R i »
- e | I R W A e e A A A e o o e e et R ) MM N . L) L i i i
L O * A AN A A A A ) i i R e D) E ) . ! B A R |
. rielr'y o A e A A e A A DR A A ) A A w R e el e STty > X e e I e e L R A
DR ) X i R S I I e e e i i i e e A R RN NN ¥ Ll X X a w B R e b A e e e i "
- LR ) 1) A L A A A R N A A N A AN A s A s e A ool el SRR ) LN ) K o e R R A A A R e N e A A A
L) e N e aa e R  re l EL R AA a aa A E e ) > - Ut P ol ; L) ) ) U ) i A
¥ Al RN ) SR R b B R b R e e b T s s e o EE ) L IR 3 ) X X% ¥ L) I-Il‘l a+ |
rr UL ) w R I C RN R ] n ) ) ¥ - RS ot | & A A ) L L W
- PO NN e ) e e ) Ul ) » R N e MM M » d i i e i
CARCRUMRE N ) 5 b S R i i e L i R e b ¢ NN ¥ - AR B EE RN kN NN NN N AN N A i i |
PR R R R ) P D e A Al e i i i i i i ) i, i L) o e o m w2t SRR N et N i i i i i i i i i
NG R e ] e e ) A A ) i m_m A ) » U S e M e A i e A A
N N RO RN ) ) ; o L e e L R N MM AN A AN A AR AN AN A A A AN -
AL AL ACAC ALY o WA AL ALK M A A A A A A AL A MR A anr E R R e i i i i i i i ¥
v 38 e -:i i Al ) el ] i e i i A W) e - | i i i
ettt e o ) B A N M ) B L A N o N » e Ut e . mnE . ) i e WM N N NN +
e el e e ) ] L) T B i e e i i i A e ) Y PN NNy - e ) Al i i i i i i i ]
B et e e e e ol o) o L) ) e i e e T e e N 4 4 N E N CREE e En i i i »
U el e e e e e ) -:_ W W W e e i i i w8 I Y N e i{.‘ A E Y F S - NN NN II- i!?!?!i!?!?!il A A .
- 0 ) ! - .'-:.-. i I, i - i |b+ i i i o E R e N » nm o - ¥
Ul o) e e ) o i i e i i w i i i i o i i m e EE E - = EEE ) iy o o e i i i -
e Lt e ) e F 3 N v s i e R e R e R R RN e ) A d w0 o, R
) ) ) R A A M i i i i i A AN AN EA N EEAN e r  - mEnE L) LI | i) A A ALK M A W A A A X A A A A A
D) DM M) A e R N e e e e e e e > - m . WA N e
Lk et ) e lln:nninx':-__.u:l:lnnnn:unnnnnlnnnnnnnnannnnnunnunl FAZaZAAZIAEEIZANIAN wEE iy l.l.l.l.l.l-l.l.:-ll.l- utay e
e ) » el e e e e e e e e L e el el e e el e e e ) a0 e e e e e e e e et el e e e e el el e e e e e M ] EEEEEN » » e
sigi e e e w2 e e e e e e e e e R AR _ 5l.l. nu l.l.. ...%?. u 5I.h.h wTaTe N o
Lo e e R e e e e e e e e e e = e e e Ll e e ) U e e e n
U e e e ) L R e e e ) EC R e e e e e N N NN R S .l:. u l.- e )
- N R R M M R e - Rt Rt et et RN N et et e et RN N M . )
S ) L e e ) L e e e e e e el e M M e SR
O e e e e e ) e R NN k- e e
» Lttt e e e e ) 0t et et et e ) A et et el et e M et SR . I'I:I-
- S e N e ) et et e e e et e e
_ et e N R e e L L RN R e v ol B R e . o ot l%k-‘ u
' L ek el el el el el e e e el e e el el el el e e EEEEEEEN - |
ot et et et R R N e e e et e et e e o u
------- - AR E e T EEEREnN |
e e et ) A I i R k- EEERERE
e R A TR - - . x b IIIII..II-I ]
) o e w o g o e e e e e RN . ) lllllll-.ll )
2o K AL AL A e M A A 2R e e e Bl EEERRnN ot )
A P M B AL e il A e e e e e N m NN o I'I-
MR A e A e e e e e e O N e R A L n
ol a5 A AL A A A A e e e mmnn n ! »
o A oA e e O RO R e e
A A A e e A A A e e e el RN RN 3 .
Xl ol i R M e i i vy
o A et el et e et e l::-..;‘ | d 1--'--'-
o A A Sl i e - - | i | X iy ar Yy lu.l.-
. i i A R et et ) . A o »
M e R e e e e et e IR | R m RN x --:---:-'-
. A e A e g e et e e et m i m o m i ; Ll ]
e e e e e e e e et e A i ; S -y ]
- A W e R R B R Rk -l::..."-'."-"' . S e e
i i i i W i R Nk - A i i i i ) e A L
- AL R A e e e e e e e L NN : e ) ]
e et e M e IR | n am . Al el )
! P e A A A R e Illﬂlﬂllil 5 | o i ey
» b u UM M N M e T . | | i R i - uw
- i i :ln"l:h:':qlnll Rk et e e et aEI -...l..-l.l-hl-:ll.l n i ot o Hl.
Ll i, L o et el e et S i En P L
o i i i i e e e e o M A e A ]
Ul ] i .h..n ] -“.::%. A N e A ) .
» i RN A A, WAL A vy )
Ul ) s o o o o o B E NN RN Al aae o v ad ad a yruwwww ) u .-
» oM M N AN N MK M NN E NN i ] R A e . )
E ) Lo A R AR RN - AT i i A i Y ray l.' -..l.. y -
» ) S AN e : . n ol e e ] »
L) L ) L) - - N e A e 2 o Al e A " " -
L) X 5.. . [ n, T o N ] A e e l...
M) ¢ ) . . B EEEE A A S i A ) -
» A B N R N . - . NN E AN A W A e ] "
L) NN %‘!‘h‘h‘h‘i" LR e I '::-. 5:..... l.:.l:‘l.l;‘_!l:- -I::::.I.H -: AL A ] ::..E::.. .
o LR ) | LN N R ] . i m i n | A A e ) .
B D e e e e el N e et e M mE R AN A ; LN o N L ] nl e
! e e ) n ) o nl el et et e e e R . » o e Y i e
) I e - o O e e e . N N AN N . i i n n e
1) L et el e et e M) ol el el el el R R e R e et I - nl II.:IIIH_II 2. I.Ihlllll ]
> U e e ) U e N ) Uk R et e EmE RN RN N u A m N A »
Ul ) ) et e s e T e » Ll et et el MM I | AN AN RN i | T " e " .
A . ¥
et o e e e e e PN M .:.I.l e -:.l - M " 'h. " " -
S NN e M e ) e et et O . o e l.ﬁ.l. )
D) x mm 2 M » » mm »
"ot * . ' e :.I:::I. .:.l " l%.l..... " 'If
U u ' u . -
) L m | AR RN . l.lll
L) u | um .
L) o o n L )
K - T T e
- n n L e
Ul - u nE . ]
- 3 ) nm n MW NN ...l.l .l. )
; o -
:4-: Lo M ML t:J:J:i:ﬁ:i:i:t:i:i:a-‘-; L - ll:l : - o .-:a:u:n:n:u:n:a;u-.-: » .I:l:l:::l:l:l.l.::. -..-..h::.
L) ERCE R N R R bR C n A NAN NN Il% n
Ul M S el e e e e e el JREI u i i) d mA AR R AR E AR »
» | ol A L N e e e e ) ", , mm AR AR R RN e
) ot R W NN e el e e e e N BN AN A A . AN A EEEEEN | m 1
L) » LR M) EE e Sl e e e N AN A A AW NN n
blixl:m et e e e T T e A A A i ..l::..%
- » 1) el N RN NN ) ot et et N e AN AN AN NN III-I:.u. o
) Ll ) R e M el et i i e ) AmEE . » ..
; - Lot et et e W MR R R R A NN N Il.l:l. e
o L) LR et e et N e el IR i i i ERAAARRAY AT XA AN E NN nm | 4
B » o e e R A A e e e i | .
s & ey RO a0 et EE AR A e i m 4
L) Lt el et e et et e L o XM AN NN AN l.h l.-
' » LN e e el IR mE A . P A A A A A A .
B ; Ea0 et e ) ] i i e e |
. th > EoEEE l-:- - AR A LALAR A l.I.. u e 4
x i l::'Hl- LN N N ) i i i i i = Il.l.lll;l.l .
L] ot el et e e el i m i III.H.I. . |
Ul Lt ) L) L e N i i » » u
» N ) ottt et et e W NN AN . .l.ll . l.-l.h
M N Lt e ) R0 e e e et ) i il u nl 1
WA o e et ) e e i m
) L N N R i e e e e e R i i i H o
» I;:l , LN NN N L ) el et el et N o
ew L M) e UM MO mm P »
- i l#l-#-l:i"l-l-#i L ) w0 NN ; u
:":':'1- . "":*:*:*:ﬂ-*:":*:*:': ) :':": :'- e ": R ':":'Il
-:1- L 1-:1-:4-:4* x *#:4:;:1:1:-:1:1' :-:1-: e :l:a:
e ii:ri::::.#itntll- LB i |
- M) L e ) >+ am
Ul L e e L] L) |
" +*
-" : -'h'_ar': g '-:-:f-*-:-" - :-'- lul:ln-:lul:ln-J l:l:
o Voo e ;o i | " Ll JEEI |
a ; e N o o Ll |
o .n'a.h.;.:.:-n'x' W "
o e e el SO A
i i i nA
i |
|

[ W PN N W REN W NN N W N N

e e e e e e R R Rk ke g

S O o ' 1'1-1-'-_' TN TR AT LR e e e e e e e e e e e e e e e e e e e e e e e M P N N N A A el
e e e e et s
e e i et BRI B e e B e o el e L e o et
e w w I.'.:- -' - ."- . » - v ey o . » ; - » e " . » o o ol A Al A -:'-'-J
s LEROIRERR 3:-_"%{_-:-&%"-. RO e e e o il
¥ '-'-a ) ‘l::.I » .I.'..-' .'- .I- v : :::-;::-;::-!::-::n::u:n:n::u::u:n::l::u::l:;u:;u:n:a:n:n:n:n:n:n:n:n:a:n -:1-‘ :l:l:
. -.-::‘- '-'-'-E'- ﬁ '-‘ .-:.ﬁ'.." ':t::.. v '-_ Ty, QNI i i i i e e
" . " ..I. - " T .'- . .:::-_ -'h:h e e "ll:u-"- ]
: R R : -.& e . e e e L P e o o o

I- u) u " ':5::: 11111111111111111 S o o T A e o a u e
" I.- - ....'h:h. N A A R NIRRT T MR a w  a  a Aa al Al  a at a a a
" e R AR RN e A e e e vl N e e
"y {.:{:.E::l.l-l'llﬂ e e e
n e " . '||“nx:u’n’fﬂ"_ﬂ”ﬂ’fﬂ"ﬂ”ﬂ'ﬂ'ﬂ"ﬂ'ﬂ"ﬂ i e i :
-.___ .h.:'-."i:-f:- S R e o e e e e
R, e e
. i aa . d e n . e I T T i e
l-.-. - 'h:h:':k:- '-"Iu'h'l A e T ) i " - v :':':'-::'- » E:' o o "a'n'a"x"x'x':'n .
. I-:.l A e e T T .t lllhl . . raw I: Tu' 'I'I:ll: R
e AT A » » A e
..l. . n'l'n'n'-.n"l "atata '1-":.- e i T x?ﬂ"i'l-?llIlI-l-I-I-l":hH-l;‘l-I-l;‘lll-l.llllﬂlllllﬂll
s :.-I.l:l.l'h l:l.l "atae s o . .-I v 'I:II " t'-::.- % L N A
.:.:.:%.:'-':': e i i " e A A Ay
.h-.-:l.h.h.h .l.h.l"l.l.l.l'l T A ) -;"- - .. gy I- 't.‘- ll'I I‘::I :.::I::.I: .l-iIH?l'H"lHiI"I-l-il-I.il-l.'-I'ilH:".H'.'l.H:":-.lalllll.h.l-lalnlllalli
u b.::.l.: e TR o . y R e ey IlI'lll i A
. e '.'.'.'.".";g:’- AR AN = :-:___:-:___1:'_'-: ﬁ-- 'ﬁ- :'-:- -:-‘:' A A A A T
e .=ﬂ-¢:'i:='"=:=:=:‘=:=:=:=:=:=:= : NN L .;:'='=:=:-:-:-:=:"-:E:;:-_'§., Bt ettt
" .I.I'l.l T Tl la e, o :lcl':u‘. . " '-' 'II: -I:I:I' -l" "l l:l::l:a:n::l::l:a:l::l:l: .l:l.l'Il M .l:l:l.l:l::l:i:l:l:l:l:l
e ... .5::::..:. ﬁ.i:...::::::::::::::: ............ : .1..-. ""g"a::::::::::-: .:-..- .'.-.'-:- .'-.:':'- .'-.-‘ P e e " l...h.: gl gl i
'-'-'- T i - l'h'n'n'n'n'n' T
e e et e oo et o
» . e ., » we o A o, A e
e e h%-.-.-.-.-. . e e e m e e M
3 R e
o T e ot e b o e e
" 'I-I e 'ﬂ'ﬁ n 'l'l:l'h.l e ] ¥ W -I- -:‘l-l' I:I:I:il. » |-‘-"|-:-:|-:-:-:-:-:-:-:-:-:-:-::'-'-'- 'I:I'l:I":l
"y :F:-'-'-' . .-.h.-l..ﬁl ..I.:.:::.:h:E:..: ! ':':’f ‘-I e -'-'- o mpe :'|-':'4-'-'-'-'-'-'-'-'-'-'-'-"; o e
- I.'.I'I:"I '-:-'-'- %.lﬁu.-.-. '...::.l:.: '...:.h_'_:-.:;::- :n:a; ﬁ:-_ T 'n'n' :-::_ :1-:a-:-:a-:4-:a-:1-:a-:Jr:4-:4-:4:-:4-:-:#:4-:4:-'1-_-':':'- '-..'-'-:u-:
: e et e oo e et
» '..I' u lll:l:......l:. 2'm A el e e U e D e e e e I'.I:!1
" S Fl.... T i " i "-':':':'}*&*&*a-*&*&*ﬂf e e e T Ty ]
e -'h'-':.i' I":'II " ' .'H'- i AR : .'-'u-'- e e e N N 4-":"4"1-**"'#"4-’-r"ﬂa-"w":r':-":r":-‘-_ .':"u
T T, e ':"1-."';-""-"-"‘-"‘-'I| e e e e e e e T e e e M e T "I:1
" w 1-::.1-.'::“1'1 " llQ.ﬂ " ‘l" e e T e Ay e :-"4":-';'&*4-"&*lr"a-*lr":r*r*&'n'-'n'fr'a-*k"':r"-*k*#'r*-*:’-*-*-’-::'-.-'-:u'q .
R, u e L N I I N R A R N - WA R RN L A AL A L N A A L L)
" ) T l'% .':h:h:- " - :-:-n e e e e e e T ™ .-l'n' '#'i‘;‘;‘i*&*vr*lr"'rr*rr":r*rr*rr"n-*Ir"rr"n-*x-"r"b*b'b"b"u-*b'a-*ﬂr‘r'-':'-'- _—n
"'-':'- W AT e '..n :.- o '-':.-:. . ﬁ e e e L " ..-'-' e L T T L T L T R e
" I-"I.I- "llIll e l'l:l.l n :.-I-llqlfl.l R - :._ .......... RICHC R CRC AR AR o e e e e e e e e e i
-.-::'.'- ﬁ " e e g a"n"n 5.. . mORRRCRER T e o wERCRCRE g R A A A M ]
- -I"- :I'I | e | :i.i-" ':-::h.l.h .I.. n l... .-1-..-.‘.-.:‘.1;-. I-I-lnlllﬂl-l"!__'-_'-1._-- 11111111111 .l--....!lli q.";..*;.-"';,ﬂ.ﬂ,"';,"'.,."';,.".,.".,.'.,."'n.-"'|.'-.-"'n.-"'.,.*.,"'.,".,."'.,."'n."'.,.".,"'.,"'n.-"'-.-"',,",,“’. ]
" " " I-.I.I:. e .l._'---.I A e e e e e e e ) A N R T ]
o e -:-'-'-'-'- e 'a'n'%n_h a_'.u.h:- e e T T Ty i e e e e e e e e e e e e e e T e T T T e
. ll:l.l " .I:l T " r:~:_.1"'h'l ' n'n'n'n'a'n-n-il-_:-':~:-:-:-:-: "t :I S *4"1-*4-"4"4*4-*#"Jr"Ir"lr"Ir"Jr"lr"Jr"Jr"-r"4*4-*Ir"\-:v.-"b"#"q-"'lr"'ar*q-'l-"'t' 1
o e -l.l:l .h'u"'l::- R i D I it e e e e e e T e T T e T ]
" 'h'-'-'-'-':'h -'-'-':.-'h'-'-'n'n'n'n " e :-'-:":"'-"alu"n'-"-'l A e e .'- " '-*4*1-*;*4*4-*:r"'ar*a-*:r"}"a-*:"t :‘lp'-*q-*:r*t*r*b*t'k*a*ﬂa-'ﬂ "
e ...I.I.l.l.....l.l...lll:lll. . . e e e %"' " o e T e L e e e e e e T 1
M ..I.I.l.. S 'l.i.l.ll:l S .l.l:ll:.l. S ) e e d » I:I e e e e e e e e e e e e e e e T e i
L] .l.h:l-l.l.h. | l:h .l.l .h. -I .l .l - .h: .h Ihll .h.n.' | ] '-'I- w ey e, l.h.l':{ i -':. ._'-'- I R Ll ] I:I I'Il- » .I.I-I *i*i*a-*iﬂ-*a-*#'rrr"rr"Jrb:r*t*k*t*tb#*#*a-b#*tbtbk'b*t*a-*a-*a-‘#"a- I- .I'i
e e I..:l . :'ll e .:.I.l T "a" ; "y I:I e - .'!a"a"a'a'a'a':"lx:-:_'!aln:h.h'r:_ i S ' 'I:I .y I:l'l' i e e e e e e e e T T T T e |
o] .l:..l.. e, . .cl.l.:hl.l:l.. " v " e e M R .I'I-I.I " Sat '-"-*-'-:-ﬂ'ﬂ:ﬂ"k"':r*|-*l"'rr"a-"a-*a-*k*b*r'a-*&*&*&*&*-’-'n*- Y
" ':'h'h'-'h e .535:'- e '-':.-:: T ea e R e Tu'n i e e e e e e e e e e T e Y
" ...l.l...l.l...l%.:.l.l e l.:h .:hl:.:l l.- " e ':'ll'l- g .h':.h'l'l.h'l'n e e e, ] .'- .-I M "1-"1-*:'1- l-*i-*:r*ar*a-"l-*ﬂl-*f#*ﬂ:rﬂr*4-*#*#*#*4*#*1:1*1::' Y ..I' tl
B -l.llla.l e n:h'l'l.l . .l.. ...&..I " l.l'i.h'll e -:-' '-'-: M liﬂilnl.l-lnllla ﬁ'l.h'h'-":-: e e e A T e T W e e e -"':-c"--"'__u:'l e e e e e e e N -:1- o 1
N T '-':':'h'h o .'- N e o e e e " e e MM i e et e e e e e T T .'-.1
. ...l-I&. %ll-.. .l...... a 'l.i:l-l'l e %‘I‘I:ﬁ‘l‘.% .l:::l:l:l: -l......-I-:.l Py t Lol e e g S " '-'-':'ll: "ll:ll:ll' -.-tI'I :' - 'll: AR "ll: o ".-: st a-:-' 'y 'l' |
» a e -'C e S I...l.lll%l.. T " :'- T, ..I . A e AR ; '- ey -':':'- I'I-I 'I- i :':':':':'- " :':'.‘-':‘-'-'-‘"-‘- .'- !
" 'h'-'h:h'h'h:- e 'h':.h T o e 'H:h e 'Il:h. e .-::'a'- e T e - .'h i 1'-'-'-"- -:-'-'-'-:::-'-'-:-_ e .'-"-"a-'-*-"-'- g L e ke "-_ e
e ..-l . '-:h .%:-ﬁ-ﬁl...l...lli.:ll.. T e AR TR, s ':'ll I'I:I-I-I ey I:I'I vy " . e e e e e e e e e e My e
e e e e e T e T T Ty e T T T T e s o ey -.".-.'k "n""a"a"a" oy . e b e M e N )
o -'-'Il:-' M ':.h'- 'h'h:h o e e e e .':':: T .'- e e W 2 .I' e
v .h.:.: e ':':.l':.n'l'l'l'l'l'l'n o " .h.}I:l‘.nlI-l.h " 'l-a':.:-l'l"n: -.'..::I' " . .:::'l.l ) " .-I -'l-'-':'-'.':'- T W .'ll'.' ":::'-'.'.' " ..I' T
" .:.I.l s 'h'l;:'h':hl'l e :: S IH e .h"l'l. » T .-l . e ' : o e n o T e 'I: I-H-l-:hl-l.l.l » a-‘-"-'- Ty -.::I‘I' ':' S o "y ."l
- .h.h. .l .h -l-l.ll.n.l.l-n.h.l-l-l-l.l-l .l .l-:.h .l.l .l::%::%::.l.lnh-l.h.llh.lall:.ﬂ.h | .'I .h-ax::ﬂn.hh l.l . .I i ki x ] > b 'l ] .- ':‘I:I'I I-I-.. .' .l"au"l"l'l -I-I " e -' '.'- | l"l"l"lll'l -:hl .'::E-'- ]
" e . " I.lll:l.... e e ::'- . .I:III'I:H-I....& e ..-'\:n_'.t: ; x| iy : L :' ':.I:I '-'-:-:-'-'E- l%..l-?llllﬂl:hlll"Ih v E" u T :'I.I‘I-I'i
e e ) .l:lhﬂ .-‘i‘l:l n s 'll: 'l.l':l'fl . .I%I-%\%. [ 5 R i W |:|_- e I-I: 'l|"':I-!"l"'l"l"l:l“l||l . % S -I'I I:I:l
T i ', " T ST il N .-.".1-: '-:!.1-:". - .h .h ] l-l-h'-::l.h.i lh F'Hl.l-l i N .":. -:Hx"n':. ] o .hlll!-l!ll-lll I' | ] .n-:: .1-:':5-31 .h .l-:l-x-x-:l-:l :'I'-' ]
= oy P e E o i, S n '.. ) - o :.IH e e A N ..%-'l::'-'-'-‘- " R e A e -

o Vo i e R o N IR A -.. v v . . u m e . A P vy e el e e e ey
T u.:- = :.r. v e "":"E"ﬂ":“:"- '.-'l- I"::-!' %l. l'- .}::} e .ﬁl.ll i m e ..n'axa L n-.' o™ ..:.:.n'u'u'a"n'a'a e ey
B e, 'l-':'ll i l.ﬁ .:.I:I '.l.' ) s .hl lrl.I.l ||:l'.-.':h e u”n"l'n'a":l.n".- n "u S
R e e e e e N . u .I'i T u I:':I.l.l.l.l.lln P ] ..-I ﬁ e l.hn-lniln-n- e
T A A AL L ."!.! s ~, l'ﬁ':.:..l. " ..::' '-.. ..I. --i:::':';::'-'u" T u"a"n"a"n'a'n'a'-:lhl':-n' 'l':.n'n'a'n“n'n'n e
TET A R = l.lhl :I. W n ..l.l.l.l: l.l.l.l'n:lhu'l':"n e o i N e
T e, Ty T, T .5.- " e e
B e A A ) W e S .h'i'l:h A " i i o e
e R B i » u n K u N u WA AL m Y R
R RO i A A R
et '-E'- " %‘I‘ R IR e e A A A ll':"l'll ]
B i '-b. '... 'h'-.:h'h' ‘‘‘‘‘ . o !l-.-.l-. i qhn.-.- oA

e o I A n L
“a '.'h'-'-'- 'h:h::.:.-'n' e 'n'n'n'n":"n'||'a'n'n'n"n'||'n'n'n'n'n'-'n'n'-'a'n'n':.-':ﬂl.ﬂl..:.-..l- 'h. ..h i 2Tt ..:.E n ..-'n T
P e e " A nle T 2 A e e
e T e . e
S .I...:.I.l.lll...:.lll.l.l.l.lll-l v l-I-I-l-l-I-l-l-I-li‘I-l-l-I.I-l-I.H.l-I-I-l;‘I-I-l'I-I.Iﬁ .l.l.l...l.:.l.l-?dx?d" g o ..a":-:"’x'l'l'l'a'n“n"axz”a“z" v -'-'-'ll:-'l
i .l. "n e n "l"l'h'l'l"l'l"n"u::l"a"a" e ]
SRR e e b o S T e L e it B e

. .h'i.h'l...h e " 'n'n::l'l. i ﬁ:: . 'l:h' e i e
" ot i . ) i e e e e R

T e e " e 2Tt R ; .y T g

.l.:.l e .I.....l: " u'l':l"l':l'n"a'l'h'l:l .l- S . a7 e I i N i -'-'-':"-"-:-

.h.h:h.h:h I"Il-" l.l.l.h-l l.l e -l-ll.ll.l-l.ll.l-l-l-n-n-l-n'n"a-l.l-l l.l.h | .l.h:l | 1-:ill R '-'_-."- St -:I"I"il"l-l"l- .I:i.h.lp i-:illlnﬂnlll'. L Il-'-"ll-' -n-l-n"a"lxnxl"a Il-'l-"ll'-'-'ll- ]

S M T {l.h.l g T e T T LT "l"l"il"?l"l"l-l.:ll e e, e T e e e e

e T e e e T e e T e T T T T T e T T T - e e e N e el

.lﬂl'h'-..-: T i n":'h':-.-..'-:ﬂ:kr-' i 'h. e i i iy -'-':' T

e "l: I:I-I A A ‘:.I ih 1-‘!13'3":'-..::5 u ..l...lllh...%.llll;l. . o, ] i e :'l- |

e P R o l'i'l'l'l. " e ll:-'-'ll: T Il'-: ]

e A A .'h'h'h'h"-' R T 'h:-'- e ; i i i

e e A .h.i--: A . 1'-"'-':'-.'-1...--. hl ) L e ''n::''!ll:''l.l'''i!|'':|'':|'''i!|'':|''!|’'':|'':|:"!|’":|:"?lfnf?lf:lzn::n:"I '-'I:ll'-'ll-'q

e o Lt Sti it L ""-'-:_-:- "-._-:_' s Bttt e o et tet et ettt ettt oo et e

M '5. A e T T e e T e T T . R P P T e e e o iy .-:ﬁ o e -"'-'-.

e R = A s e T e e e T T e T RICEIEN " o ey s et i i i e i '-::.-_- .

--. .. -h -.-.;. 'q-n-""’a 1111111111111111111111111111111 L o .I-I.I-I.I I-I-l- . . l.: . I-F!: ‘"!":‘!"HHH"!"HHH"H"HRH:‘H!HR?.I I_-..!'-!i‘ﬂ:.':-_.:-!"HH:E'!"!HHHH_*!H k] .I." -" \

R A e A . Talala et T A :::::::‘:l. " S Tl n v R M A M AR X oy A A .'_-'-'n.

o -:-:.:.:.-.-.n-n-n-nn11!||_ 1111111111111111 e T ] - -_-:-': B A AL AN A AL AN o W N N AL owovone e

::‘. A e e T T T - T .'h T T e o e i Pl P ™ T

e e . I'h'h'.'.:I' .:-.I' ow l%. o g e M l-'-':':' )

. o o R I IR R R - AR i -

't 'n:n'l'-h::-.:'n'_m 111111111111111 o A e - .:.l.l.l.lllh.. :::-:: e L > ot

A IR e e o M e ] i Ha

oy i e '.‘_.1-':1:1:1: ' :'1' -":-:":-.:.:"n"a"a"x"x”a"n’:.-: :'-' e " % A Mola J ]

v .xm:x::. 'h::' hﬂ:ﬂ:ﬂ:::l:‘l 11111111 RN -.;i!:i!i_:-::il:il:l:l:ﬂ:?l:x::l'.' RN o " .l.. &.I:.:I:l: : Hah ":l

_ i i T L e gy g rt~:-:111:1"#"#"#_'1:-._:?1*:1":"-!'l'l'l.l':lxxf'-:1:-:1_'.-._ Tt STl WA A A ; nl | l.lll.l-l-il ] "II:III|

e L T oL e h‘ﬁ SRR : -.::3 (0
" ll'll'll':I'll'll'll':I'll'll'll';u'l"l':l'l'l'n'a"u'ﬂ'a"ﬂ'l. e o e o e A A e A A e R A g g g N l.ll.l:l.l-:l'n - T

e T e i R NN o e et i o
E ".'-"-""l"."-"l'."l"l"-""l"-""l'-""l"H"'"l&u'al'al"al'H'a!a'al"a'H'H"axxxHxx"an"axu"a"a'n"x"a"axall' T o e e e At e T T T e
T T I I I DT i s I R T ' o o Y

e e ﬁ-:l-a"al-al!a-n-:l-a|"nHnHnHx!nHxHxxxﬂnﬂxﬂaﬂnﬂn-nnnﬂx"xﬂn-r A e e e non A A e A e e e e

i e e i -_.-ennn:l':l-n-u.l.:.: e A A S A e e l:-n i e A
R e o A A :.l. M A A e e el e
e e I e -':'h' ™ T e T e T B n'n'-':...-'- . ' -'-:-'-'-'-'

i A e T Sttt L ..:h'. -'-'.:n ey
T e I g g A A e A T e R e et T e TN e At l:l:l.l. N

i e e A A A A o L el e e e e e AT PECE RN AN AL O I LA e hou v e

e A - _H;‘I-I.:: e A a7 a0, . 1.1"!'?!'!:.‘:.! I.:.l b d My -:-!.I !

o el e AR A A A A A A A e ] A A i A e o ; I.:: |

A A mA A A A A A A A A A A A A AL AL A A e e i AR I R R RO A A R R A AR o A A, w e e et T K v |

A i N A e i i e e T e T e e e A _:1 o

nA AN nn AN i i i, R ’ "y v

e i i e e L 'n 'll'-'l::: !
e ] I R T e g g e

i i e T e e

el el el A AR A A A wouw
B Eebatatebatuteb et ettt et atat ettt ot ettt "-.=::__-:_:"t§

ey T " ll:n'n'n'n'l'l'l " Ty
e R o e
o, I:I' w A r v .:: w -:.l
o a Iﬁ = i i i o o
e e e
-ﬁ::.. . "llIll e A I'l:..'-:
A i » -
.h: : . "n"n'n-n-n-z':ﬁ. " . X i .":' " ll'l
. = e . : e e e
o o o B T A o s LT O NN [ AARRORRE L A




US PP33,391 P2

Sheet 10 of 16

Aug. 24, 2021

U.S. Patent

c v 1+ 41 - 1 . 4 11 E . 1 m m A s s m E E & & ®a =oaaa o EFoEE L1 . . .
LR R I N T NN N RN
T a2 n & x - x uoa .
-.._n.._i.._.._.._._...._.._..ri.._......__.r.._.r.._.....r.._ T x

ar .
n e e e ap e e e iy .......H.q...........H...H........q................-.............q............................r.q._.__.n-.1...- r

L R S Y ol T g e S iy by S S A i e R T
...._.__.._...1.__.-.._.r......r._.............1.......4...4...............4.4.........4.........4 iﬁ'&&#&rk&k#ku-..q.ﬂ
-
"

N )
P e e e e e e i e e i i i i i P A A N

5
I

P N N N N N kN e N L ek ket e R .. .
e N e A
! ) N T L L A ) R N N N N s N NN A N I
e U e e a i i i W ir i e U e dr bR M
A A e e L O
i - o A AL .
i R N B .o

Py
P S N
& &
R

= a
1 n &
E I

]
|
|| E R N lll
& A
L i & & IIHIHIEHHIII Hl Ill
o

) r B b dr oo 0o dr dr 4 dr dp dp dr i ik bl b e podr rh kb b s s oa
P I R T T o i v ey
. B i e e e e e i i e e e e e
L e e e e e L ]

ir

. ...,,,.,,.,,.,.,.,,....
s O S gy * - >
R IER I IO N O N ICRERE ot at o a0t N ..-m..u.lll_._l-..- l-_!_.r__-_l-_.-_._l___ sl xCal
PERE E UL L B . . ..-.._I”.-..
P

X xR
RN X E_E
RN

L
g |
|

~,

H”F!l?l?l

A

ili.!?l
M

|

|

o

[
& & r r r
F r .

a & & r

'
¥
P

N & i
. ] P T R R R ]
R O I T T o o I S o o o ol S it x
o
o T b P Y F I T
" e e e T T S W a e a a ak
e Vel dr dp dp dp dp dp e dp de Jp Jrodp b & Jr dr & e - YN [ S e S e
P N T N N T A e T e a e k.
P A N N A N NN v e e T T T T AT
T T T e e e e e e e e T e R e
IR LI e NN A A M NN RN o W e e e
. L
. Y .__-.._.u.__..n.r“....r...-...... L M A NN C N AN A R
. o e e e ) » e T
: : * o Al
. ' e e e N S S S i

N N N A N N ]
o &

B Rl e e U e U e e e e e e e

i) » AL Ak

3

= = o=om
LI I I

a o
b4 o=
a . e

HH!H:R".

W

b |
X

A_K A A
]
AN ¥ oMW

FY

.

" X
™
T

HGURE 10



A
EY
o

L T R S S e el T S S i e S i
i P i Pl Py P s i Pl oo o
. . O i Tl e i i it o e
I T T T T I T T o T Ol ep i i i i Ml
- L
LR e R B e ATt A AT e e A
S T A e A AT A
ol L N I o N N
e
NN P e e L N
w0 T = o e
-

|
aAm
L

! '

Al
]

P
I-?!.:l"l

d M A AN N W
?‘!‘IF!F!

A e
r
&H&H&H&iﬁ#ﬂ&”ﬁ#ﬂ-_‘ aa-.a »
A e
a o e i,
ae dr i
e N
S L N
A = & o r b bk hoa k] X XX b o
PRI N W
m b b omoa

M.

P o

X A A A A A A AN A A

nHnHxHxHnuxuxnxunxxnxfﬂv”xxnf

O AN ; ) ;

Hxnxnxnxxrxxnrxun HHHP > L, Ao R L
X
)

P

]
MM M N N N o

R HIHHHHHHHHHHH A HHHHHH

.-.....l# HHHHH E u..unﬂ..ﬂﬂvu.. v.u_u.

US PP33,391 P2

xnx”x”v_na“xna"xwxwx
A A A A
(A A E
ol i
N XK
A
X X X I
X X A
X A I
WA RN
X A X
L )

ii.._.r.....-_
atata
PR )

x
i |
i
L ir i
i)
>
p_J

X A A A A TR A A
lalnarxnamxrxrxxnnaaauanarxv
.

i e ; | d

1”.“._t.._u.....4....._....q~..r.4 L) ; ; ; ; ; ; ! A W e e e e e
P e e ! S ; N R AL ) »
v

LI |
Ea
Jr*#:#:q-
X B X

L
¥
¥
X

N R N e )
.....r.rt....H.rt.rH.__ “ .r.....r........Hn H....”.r.....r.-..............-.........-.....
.-..;.r....r .._.;..r Y .._....r....r I i .._....r.-.........._.;..r.-.....l.....
b b U ke M e ko dr A b dpodp d

-
»

-

-
sl
¥y

iy

A h U dr kM ik R

......_..1..1.._._1._1..1._1..1.!............_...........
rh = b b b = &k

2
»
»

N kA .
m s om b oar kb ode o drodp deodp Jpoob & M b Jroh Jroaromoauor .o . . ' A
.n.._.r.._.rnn.._.r..1....r.......-.....-.......l..-.....-.l..-_l..-....}.l........-.b.r.._ .__..._._1..1._1..1.1.._.-.11 e ) __..v.__. .rq.__.._...._...-_ 1....._..._..._ .....r.-..-.
I P B A A A M N N A AL R R e A L. P e e e X X k8
PR el o N L N WO A N N PR N A

4-;4
v

I

Sheet 11 of 16

P N N M A M)
. i A b dp b dp e o A i . . .
.“n.q.._n.._.qn.r.._...r.r....................q._......q.._..q.q S ) ¥ " BT T
. -.1-.._i.r.__.._i....__.r.r.r.....l.r.r.....-..-..........j......-_.-_ L .-..-......4.....4.-_.-. . . - - - ; ; ; . N .l”.__” ” ” ” ” ”
ir - r 1._-.._ .__.._.-.__.l.r....._..lu...'l..l.r.__h.._h.rh.__... e .l.r.l.__.._.T.._..__..__.__.__..T.._..__..._. *

&

L)
)

&
L)
¥
¥
¥
¥
»
+
)
X
oo
a:a:x"
o
K
| ]

L4
X

.__. -.

B o fs odp 4 ok omomor bhodod dromomh b dpodrdpd b d dodoodrodpode oo drodrodp Jdroip o
* & & r A o

P B I R R I o e T eyt Pl P e P ot

Pl x S T I o B L

N R R N s st ot

o e T e

Al ) ’

N B ] Y o aw MR

- ; x

o

“a

i
r
A
Ml
A
A _N_N
I-I
Ml

"
e
AR

AN N M
M
A_M
H-'l'

A
l_A
A

L]
xﬂﬂ?ﬂlﬂﬂ
|
N N
A_A
AN
|
x']--
]

x X

xR 4 ; ;

x XX n“a H”? > A A, 4 ol

ALK R R R A

N RN R R
o

>,
A
x

A
A
A
)

EY

NN A
AANAAA A
A

L M M NN N
M

]
i)

oM R M M MR

F ] o ar
R e N A N AN,
B e o il
T Y,
BT iy i e
...”....r..............._..._ LR AL Al pE )
i W
Pt e 3
O N

H

o

P W Ny x X
L N Y M A
T e
o & o
I T o annnannulr

Aug. 24, 2021

rl -

L e
Lo e
S

AN AT At

b‘l‘bb

T

R
.

e e
S T e A
e e

.1.1.......1.!' l "
1..rH...H.-”...H.rH - "av. nv
-
L
e T a
i e e e
i e e

W .

'a:-”‘n"' ;

]
S LA
na-:
-
X

N
A
M

S Ty
T T e e T T
A |1.r.r.._._..._.-...r.....-...r.r.-.......-..-..l. xal
T e T e

o et e T o T T

F
L ]

]
L]
L ]
Al
|

ol iy
L

N a e ;

PR N N x
P NN NS
b b b ddroxy b i

T . ! 3 f j D 2 xx
i

N N e ; e T e X O ey ey L e T Ty

el al T T e / Ty T T T T Pt alaralaly

Bt S o a ’ ! ’ M w e a ata a a a a a  a rT Tar a a a Ta T To o  a a  T
M S L M A L ; ] Ve e et e T a e T T T T T T T T e T T P
gy M L e e oo ; A N s e a L a
B e o d de dp g g e B e i P N e N o AL e e gt e )

dr g o o o dp o J i dp e Jr o Jdp Jp Jr Jdp o y A A N I N NN x 5 x & > o w B A i b F o kb odp & X i >
LR MWW ; ; ; ; ; AN M M NS & X b ko ke ki R KK i dr ok i i i
L el 3 ; ; A R M kA e e ke ke ae e ok ki
LA P o e A e
PR * ) ; e R L e e a Rk ke K Ky ¥ kN K
- & dr dr dr o i i h - Wk oar b h A dohodrodododrode drodr 0
oyt Ry MR MR e P ; . p ; ) . . L , SN N A

U.S. Patent

HGLUIRE 11



US PP33,391 P2

Sheet 12 of 16

BB N _h N 8 8§ & 0 _0_&K_ h_§

A MM

Ceiehs

l:.!l'!vl!

i i

o
]

i
HHH L]

EE X X

llﬁnaa:nxxxn:l .-

R,
X ERE N ERRERER

L L

»
L)
PN

L

- . . .
a g ap dr ¥

oA

-
)

[

ik
XX -

L g

i o
Tatty
L]

»
& #4_4“.# L

EREN M )
o

E)

ENCN )

g e
R

lll.ll“ﬂlﬂlﬂlﬂlﬂﬂﬂﬂ L] lﬂlﬂﬂl

KK XK NESXR
Jvuﬂxﬂlﬂlﬂlllllﬂlll

Fa i

L

A AN A
M

.

e
.

o bk kR kb R R R R R R bk

L N C N N

]

L]
L)

A
F

o
-

W

R A A

XA A A

>
. i.Ii'.ﬂnil! oM

T y
R
A uﬂﬂlﬂlﬂﬂllllﬂﬂxﬂﬁﬂ.ﬂﬂﬂﬂiﬂ L) }.l.t

e A A

(R N M N AR

L)
)
Ea X

L
4'l-

Aug. 24, 2021

U.S. Patent

L i & i
L) .___k....._.qn...“...u...“....r.......r..._-_ ]
W dy e by ke dp iy ok

L)

Il““"l lﬂ

]
A
L i)
|

()

A
o

-l
A

" i

L I

ir

F

T i

l. .r
'1'}. I‘Ij. - l.}. l.}. l..{'l' I-t "

)

.q.....q.q.q.___-_
R A e .-_-_"_r... -

N T A R

b

L
»>

L ]
*
L

*

¥t
»

»
¥

L )

»

»

*

ar
»
[3
L3
[}
[3
i

._-l'

*

r

EC e M)

Ty

)

-I‘i

AN I:l:
”H!I |

E

.
IIIIIHHHHHHHHHIHI
. Hu_ ]

T
™
'il'!:l.l.h"

»

X
P
F

.

23

o

.

2
"

i
MM
A
MM
M A A
A M A

.

]
Il HHHIHHHHHHH HH . -,

Al
A A M M
o A R
Al_s_A

A A
i

|
A
?‘!F?d
:.!F!
»
‘2
-

o
e
|

M_a A N MW
~,

.

2
]

L S|
k|

L .a_”_vﬂn H
S nl"a“l"a“""l e
HHHH" " e

=
gt

O OM W B W
Al

Al
e

i
X, X

i
o0t

i
E
P
.
o
.
)
Mo

H
Al

]

H
E

d L
oo N M AN
A
M_M_A
WA
HHH?"
iy i
FY
A
H
|

x X
M
A
M_M
Al
HHHEH .
HH"HH il

Al_A

Hd
A
Al
|
H
Al
A

M
Al
x

.

-
ol

"

"H e

!

e
X X A A W R R AKX

A

I-H?l?d?l?"

'
X H"I"l:El::.:::::x- . -"Hl ot

Al
AN

AW W OW W W W W W

W OW W W W

L
e
AN

™

HHHH”HHHH
IHHH"HHHH

A
2
A
A

l;‘?lx?"x?'x?l"?l M

ol

oo

HHHIIIIHHHHIHH

lll“ﬂ"ﬂ“ﬂ”ﬂ“ﬂ“ﬂ“ﬂ”ﬂ”ﬂ”
A XN NN k
I X N AN
R E X XX N X,
E = IIHIIIHHIIHHHF

H
Hﬂﬂﬂﬂlllﬂﬂﬂlﬂun.ﬂ!ﬂﬂllﬂlﬂﬂ

T F FF Y FTFT Y Y YN

e
]

Ml
|
2

]
A

A
Al
o

E
»

A
AN
A ¥ N M
"Hx?d?l?l

I!' | .l.l Al
-
I-I‘l

:I!:HH
H"I
|

ey

e
[ e
r..

lh

»
)
o »
e L]
s
]
)
.
a0
|

o

A
|

|
HHF!”I!RHHH
i)

A A
Al
FY

L ]
A

I"HHF!HHF!

*b
L ]

A

E R )
NN )
v LA
|

i

F)
r

¥

i
E )

|
e L ] 4-*#*#*#'&'

™
s

P o

)

Lt )

-

4

R
)
R R

)

[
*i

illnlll!:

A M

[ L A N M N N

o N
- K

!I.i IHF!HH

N
e o T

FHGURE 12



US PP33,391 P2

Sheet 13 of 16

Aug. 24, 2021

U.S. Patent

.T.Tv

.T“.T.T.T*.T.T.T.TT.T.T.T-TT.T

E N B I ]

l.‘l—..T".T'T'.!.'.T'TTTT'
&

. e e e . m '
FEFEFRFEFRF+ FFF

PR EEREER R R

For

LI [}
1'.*.'.'*‘.'*'.T.T.T‘*'.T.T.T‘.T"*'.T

F

s R
[ FFF
Fork
" .

r

r
F ok
.
- i
-

r r
Frr &k F

'
F
[

[ ] b m k

.l.l.l.l.l.l.l.l.l.l.f.f.f.l.f.f.l.f.f.f*.f.f.l.f
a r r

N
B A T I I I I O R A I I I I I |

LTI |

R N I I I A R R I |
T T T T T s .

4 a2 g aay

LRI T T R R R |
FFFFFFFF

L+ oa L oa s

-
F

-

-
[
F
a

P R T R R |
FFF FFFFFEF

e B R U U U Y

- .T.T.T.T.T.T.T.T'.T.T.T.I.T
e T e T T A A X N N
.T‘.T'.T.H.T.T.T.T.T.T.T.TT.T.T.
l.l.ll.l.l.!.l.ll.l.l.!.l.l.!.'lll.llllllllllllll\
*.l.T*.l***.T.T.T*‘.T.T*.T*.T***.T*.T*

l*.l.f**.f.f
“‘.T‘.T‘.T-.T'.T.T.T

rrFrFrFPOCPFTF
F F rr o r

r Frrrrrr
r kP FF rF
ra F = n

F

'
F F
F F
r k

FFrkF
o
E I B

r
F

L

r
F
[ ]

....*.T.T.TT.T.T.T.TT'.T.T.T.T.T.-.‘

rFor r roa
r
rr F F r r
ar e e
FFFFrr
E A
m bhom F bhom

F Fr
L

r
F
F
Ll

F

i
o A Ao

& L

E

o
o

[
o

o
E

' r
L F
F F F
L
[ F

r
F
o .T

r rroroa
F F F FF
F & Bk kb F [

.T.T'.l*.T.T*.T.T*.T‘.T.T.T*'.T.T'.T.T“*'.T.T.T‘
P Ll

.T.l.l.l.l.T‘.T‘.T.T“*.T**.T.T*.T.T.T.T.T.T

» « i m &

-nninn.a.l......n.l...n...l.l.l....l.ll.rn.l.l.l.l.r.r.l.l.r.l.l
. P " s s s oaoaoa

.-‘.T*T.T.TT.T.T.T‘T.T.TT.T.T.T.T.T.T

.T.T*TT******T******Tff***f?T.r.*

l'.T"""'.T"""""""""

. .r.rrrrrrrrr.rr..r...-.__rq
tttttttkktttttkktkkktrt.v.rrtr.r.-.

F

F F

.T'.T.T.rllll

EIE I B

F FF F Fr

F

FrFF FFFEFFFEFFEF

EFERLTE NN N FE N N L

-

==

- LI N R R R )

.T*.T.T.T***.T*.T.T**.T.T******.T***T.TT.T.

TTTTT—.T—.

L L

- r - h r F =n

F R EFE R FE R NP R EE R E
LI

4 & & a

L

LI IR |
EIE T I
EIE IR

- a

o L]
r v W F &

= r &

A A

- FE ]

T Fh
r
- F F k
r &
T v r k
= r k
E N

L S

-
- i

=
r &
Ll

A A

L

'
F
F

L
EE]
Err

.
F

[ R

r
F
F

- T -

F F r

Ll
r k t T

-
- v F r T
- T -
- T F r T T
L]

T T -
T ox
- T -

F F

T

L
T
- o
-

&k odr

L)
T T

-
Ll
"

-

. .T.T.T.T.T'.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.r
R T A
.l.l.ll‘.!.r.l.T.l.l.l.T.T.l.T.T.T‘.T*

-.T.T'.T.T""
.TTTTTTTT—.

oo o o

| T )

A A A

,..r,.

F

l.T.l'.T.l.l'.l.T.T.'T.‘.TT'.T.T

-

-. L]

F

-

L

"y

-

F
rk rrorF

[ B

r'&-b:}

r rk

ek
rr For r
.T'.T.
F r F r r r
.T.T.T.T.T.T.T.T.T.
rrrrrrcr r
.l.l.l.l.T*.T.T.T.T.
- r

- T

LI LRI TR I |

LIS

—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_

.._iiiv_..-_-_.-.!-.-.-.-..-.h..-..-..-.h

. . '

N N NN NN

RETRTR R R R R R
. . .

F
I..: F

1
i A ok

.l.l.l.l.l.ll...l.l..l-‘*"".T*-.T"‘*"*"*'.
A r x> s ra xas

. |.r..r.r..r..r.r.r..rr.r.r.r.r..rrr.rrr.r..r

.r.r.r.

.T.T.TT.T-TTTTT

r F F
-

FF

- r - rFr 3 r Fcra

e R R

r
.. ks rrrcFrcrr e B For b
T.T.T.T.T.T.T.T.T‘.T.T.T*.T‘*'.T.T.TT*Tr.—l—-

ro-

'.T

I

LI |
]

= &

For
F F rr
- F s r r F r

F
r
F

o r r s x ra xr xrwxrxox ko

rrF PP PP FP PP TR
r o o o o oo

a x a
NN

-
'.T-_TT.-

=k [ ]
F ik
F r [

-

‘.T.TT.TT.TT

F

F

r
F

TTTT

..r.r.r.r.r.r.r.r.rv.r.__.
R I IR RN N N B O B
T .1..1..1..1.._..1..1|.
Lo T e
-nnli\l.r\lin




US PP33,391 P2

Sheet 14 of 16

Aug. 24, 2021

U.S. Patent

e e R A R R e R R R R e e e e - - -
« F F F FrrrrrrrrrrrrrkrrFkFrorr
L B I R I R
. - . . - P L L L
r x dr b o koxoa

- .
A a4 am oy omoaqoa _ .

A N T A A O DT IS
F F F F F

P
F F &

. a
e

¥
AL

. -
F

F F F F F F
F F —...—..J—.}—...
« F F FF FF

- a .
I..T.T.J.T.T

. [ - . . "y PRI
. R
L N
PR T N B O I L B )
nn m kb rmr onm bk el k § &k
drod o drode o dr b b b B kb B kN R Rk NN
« « «.or ¥ mr n & a h F =& a w r F ar . . - - - .
ko b b ke de b F o de o e b e b e bk b b o bk I
*» +«+ E 4o § 44 § 4 & JF JF A& F o = I 4 B F FrFras o 0 0
e e N N N e e
. . .

R e
. . mm e,
' . . . A

" & & & l.ll.
o LN EE ] EE ] L] EIE
B I | ERE L | .
FEoR Ehh [ Ak -
L 1___... L] 4 4 LIE I | LI | A
Jodro e e b Jo dr oo de de de de e b U b k0 ko b i b i
s v 4 e s i e 4 e a4 . F P PP EFEFF P FPPFEFEFFFFP P FEF PP .
o s a x kx ko oaxdkxkh doddddodrdoicddddrdoicdddd doid
e e e e e e e e e e A e e e R R e e R A R A e R A A R A e et . . .
a '

- I-I - - L]
FF R b b 3

. a4
A - - L]
FFF 1 b r

e
F
F
F

- e N B O N R U U U
, A4 4 r A LRI JE I JE I O .
. e . . a a

] 4 4 4 & N S N S S N X S S S S N X S N S NS S N N NN XN X KN N KA -3 . 0 .
- l..- .a.l .-..a .-.l a'a a2 m a s s s s m s ra s s s .
. . . . . o . . RN
EIE IR R B R I R D R B R I R B O B N R I B B I S I P B O I O I | .

: : ' 4 4 4 4 &4 = EE N N |

L .
[ - .
T ) " & & & = & = & .
s aa e s e A a

L 1 .
U T .
' Bk b on k. L .
ke brodr Jooie b B b bk b b b o dr o & kK K . .
e L o EF B EF E r k_F
. P O R I I N e IO U Ut U Ul e A
s e s i s 4 s wa s s s . Fr P F EF F P FaF mr FFrorForon rrrrrora
I I O I e O R o T S o
= rFrFPCFPFPCFFFPFPCFPFECrCFPErFPCFPEFECCFCr PP CF B F PP PP P F PP PP P 1 F
- I I R O R A R A e - .
. . . . . . . v FFF EFFI FrErrrrrrrrrrrarr
D I I R O I N I L L =

-
N

ETE N N T T T R
R EEEEE R N
. . . o ' L oa - -
e NN P R e e T I i P e i e i o I . . . .
mrr F F Fr rag h F oo ramsnyg.« - a A b oa . a = a4 m o .
s b e b i O e de kb kb kW F ke F r k FFr FEFEFFFLEFEFEF. . .
- .. .. LN N | a4 a4 LI I N I N N N N N N N |
' ' '

F

n . . I F & & Fi & &85 &5 & F & & F & FFFS*F&EFEFFEEEFEREEFEF, . . -
P L e e I Oy | ] [ [
b M b kS oo i ko ik i rdr .
r e r r rrrrrrrrrarrrrrrrssar*rrrrbhrr 8 °F 8 °F *FForor r
dr Jr e Jr o Jr e dr dr Jr 0 o Or 0 Jr Br ok e O 0 Jr o Jr i O 0r e Jr dr i Or i Jr e O i O i e i e IF 3 P
" = r m a2 @ ®m F Fr mE E & & rFr E EF FFr s s E S A Fr = = EFF = 5 = =T ®RF T EF
mo. Ao b oA odr b S ode e e b e O 0 0 e e e B 0 e e e e e e e e e B B e b b b e b . . P
L] a u

R S

LR R P T N | ERC T I ] . .

[ PR .
e e e a - I
[ T I T I B R R R R e R F
FLEL FLERELELILFD F A& o & & o .

P T I k

=
F
F

................................. . . . . ..
rerbh ¥ rr et FrFrrrFFFFEFFFEFEEEFEEEFEEFEEFEEFEEFEF rrr
f s e s e s s e o a Mol o ol oo b o0 S b e e O e O e O e e O e O e
- . . - . . A e e e e e - - . a a a .
P s x o a a1 P o xx xxxwwrx i kodror drodr brdr o b drodr o e 0o 3 .

r a4 & . . . .
et
' i . . . . .
' . L N .. . .
. . . . r ke ek FEEFER
| 4 m a2 m 2 s m s aE xamE o awwawaw o wrwxwoa . . . - .
. e
P T PO T S T R . .o . .
s a e e m e A e s aaawa a  e  w a
. O R R N A IR B RN I I I ]
[ T T B T e i e
.. .
Lo
NN .
T T T T I e Sy S Sy S S S U . . .
. SN . e .
i LN ' )
3
.1.1..1..1.1..1._1._1..1..1..1..1_...1..1
e R .
P N I O
' . " moa
LI T T T 1----------
. amtaTaa a2 m e aa aa a e e
P T et
LI I T T I I I R I I T O
e TN
- A b4 a s . . .
e B ]
Fekb FFFEFF . .
e e P r P o or kb -
e e e de o de de de de e Je e e o de O e
R e e e e N
r e
a2 s s e m e e
L I I T e R N L . e .
e n m m mmr s r m e s n e mr e
Jrodr de Jr dode doo de dr e de e de o de e e Jr 0 de dr e de B Jr e B
a
a -
W AN 2 Ta .
- a a
AR LA - - .
P a a a a
) e T -
. o . o .
) ) R [ R
. . ' Ca '
- F R R R FRRFER+F .
[
B T )
B e e e VR SR TR S o
Ve war om o e de oo deo e e drode e dr e b e g -
wd dm s m m omom omoa mom s omomomoamowa
. P
Pl d e ki A
. . . I I I P . . .
[ Tl R
P N I N N o .
P N L e e e
P N e
. . . . . oo owoa oo . . . .
Mt
[ . .
. . . r -
m e ek ke ke ok ke A kA=
TR T e e .
P S
.ok . . PR . 1 .
.
N .
2 m a a m oa s oaomoaaor
e
P . . . -
e
..
e w el
T il ST P .
[ A A N N N )
o e A A A A A R R A R A e e e e e e e
Ca e e e e e . .

. e

T raaa A

oAt

.
| Y
| N ]
-
..'l'

e o W W B b g g g ey ey gy ey ey

. . - ) P - - .
o

: R

Al




US PP33,391 P2

Sheet 15 of 16

Aug. 24, 2021

U.S. Patent

;
SRy i
R .I....n.l.l...l..-_...l... .................
.Jlr.l .

RO -
.-l'.._ . -
. . -
™ [ ] .. I
. -Il. - d
N T2

r I..-I. .
.. —_Il.w..-.
. . g m
l..lli.!l_._. -
.
L .
- .. J4EN. . ..
Lo .~ -~
B~ - S

_..._.rr._.-
g _ e

a
*a..-
L}

a

. S ” R
.. .l.l......”l..”_l_Lll.-l. '

e

Lo ” et
- A S
AR BeS
L™ . -, -
1.-I.-.._..... ' . -H.
....l..-.-. - ..
. . *'a
LA NS . - al
it l_.i.vll.__l_.ll. T = -~ A
-- .—. - -‘"'”
. -
._.H_... - Tt wa

.
i
i)
r
S
T

rl

'F

[ ]

-.
i

;.
n
»
%
'n’ 1’: !
+ h

Il'- L]

i
L ]
.
- »
¢
1
o
e

n
]
[ ]
[
I.J'
.
*.
F
L]
n

o
A
[
s
: E |

GLIRE 130

¥+

e
- .
et
..“.h..
Lo 1“ll. .
L. ....,l”._._l ......
et | -
L I.-....-..,.I.[rlh_.-r. .__a.-_
. . . - -
. L na
e . R
......................... L-..ll e v o S

”..-_”l.-.l .-..I..l.-lll.l-.l_..._. __..

__._...I"ul..r.._..-. . L

....—__I...J_.lil... ' . . B - . .

' N v .

. R '.-ll.. ' . . B -~ - I
o~ . T

L '8

Pl
B
l_l......l.l.".-.

. .-_...l.-.-.l.”l-l.. r ”__...-.1
e
...-.-.Il!.. .-..__.-_-_
A
P S Foeoe e e e e
.. . " ol

ROl | o .- S

N _ )
.-.“—....I.I. . [ . . “.I.ﬂ
N

s v s
- 2 b

........ A A R A R A R A R T R A e
L i T L T e R
..........................................................................................................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------




U.S. Patent Aug. 24, 2021 Sheet 16 of 16 US PP33,391 P2

. DMENITRLY

P DWRREIEI

f'-Ef;. %&,@3;? 1 Bpleleleluieialeialulsiateleletalvietetetatutterdffiatetetatafffiitetetatatutuifie etutetutate dffntatetatutererdiitutetetetetatuiffbtetelutetetelatelutetaRptetutete e P

E:'?;{:“"::M _??‘%‘, : :‘:‘:} ‘."._'.'#:'.'.".'."L'.".".'.'.‘_'.'.'.'.'_'.'.".'.".'.'.".".".".'"."L'.".".".'".".".".'Q."."."."}ﬂ_'."."."."."."."lﬁ_'."."."."."."_ﬂ*‘i'."& ? '

P DeaREY 3 sberdey
L R

5% & RamiheiRe

b DEEETR 3

MO DEE3TE2




	Front Page
	Specification
	Claims
	Drawings

