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Latin name: Vaccinium corymbosum.

Common name: Blueberry.
Cultivar name: ‘BB15-214P0O-3".

BACKGROUND AND SUMMARY

Blueberries are a well-known fruit enjoyed by many
throughout the world. The novel blueberry variety in this
application, ‘BB15-214P0O-3", 1s the first genotype from
Berry Blue Genetics selected 1 a tropical environment of
Peru.

One example of an existing known blueberry variety 1s
‘Ventura U.S. Plant Pat. No. 24,606. Compared to ‘Ven-

: ‘BBIS 214P0O-3" has lower vigor and smaller plant
size. The fruit of ‘BB135-214P0O-3" 1s well presented on the
plant and 1s produced 1n current season shoots rather than in
1-year-old shoots, which 1s another particular feature of
‘BB15-214P0O-3’. The fruit of ‘BB13-214P0O-3’ 1s juicy,
with excellent flavor and firmness, and i1t has a good balance
of sweetness and acidity.

Comparing ‘BB15-214P0O-3 to ‘Stellar’ (brand name for
“BB06-50FL-17, U.S. Plant Pat. No. 30,445), the immature
summer cane color of BB13-214P0O-3" 1s yellow green,
compared to olive green; the fruit of ‘BB15-214P0O-3" 1s
slightly smaller in size and more flat compare to ‘Stellar’;
and the mature leaves of ‘BB15-214P0O-3" are shorter and

less wide than the mature leaves of ‘Stellar’.
Additional examples of an existing, patented blueberry

variety are ‘Rocio’, U.S. Plant Pat. No. 20,374, ‘Kestrel’
(brand name for FLLO2-40, U.S. Plant Pat. No. 21,719) and
Presto (brand name for ‘BB07-7FL-4", U.S. Plant Pat. No.
30,421). Compared with these varieties 1n Peru, the acidity

of ‘BB15-214P0O-3’ 1s much lower as shown 1n Table 1,
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which provides fruit characteristics of ‘BB15-214P0O-3°

compared to several other commercial varieties grown 1n
Peru.

Firmness/  Sugar Ratio

Baxlo Content Acidity  °Brix/

Location Cultivar (shore) (°brix) (%)  Acidity
Chao, Peru Ventura 78 13.3 1.10 12.1
Olmos, Peru Rocio 74 11.0 0.90 12.2
Chao, Peru Stellar 78 12.0 0.72 16.6
Olmos, Peru 2018 Presto 74 13.4 0.68 19.7
Olmos, Peru 2018 BBI15- 81 15.0 0.34 44.1

214P0O-3

The present cultivar, ‘BB15-214P0-3°, provides one or
more advantages compared to these and/or other blueberry
varieties.

The fruit of ‘BB15-214P0-3" 1s medium blue color, with
excellent firmness and very juicy and crunchy texture. The
cating quality of ‘BB15-214P0O-3" 1s excellent, having a
sugar/acidity balance of 40 to 50, apparently better than any
other commercial cultivar 1n Peru. ‘BB15-214P0O-3” 1s a
highly productive variety with early maturity fruit and very
good fresh market quality and storage ability. Time of fruit
production in ‘BB15-214P0O-3" can be regulated by the
pruning date and environment conditions. This 1s another
distinct characteristic of ‘BB15-214P0O-3’, particularly 1n
this new tropical environment for blueberries. ‘BB15-
214P0O-3" does not require chiull-hours for either budbreak or
fruit production, which appears to be because ‘BB15-
214P0O-3" does not develop endo-dormancy. ‘BB15-214PO-
3" was selected 1n sandy soi1l and tested also under substrate
soilless production.
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Areas of adaptation of ‘BB15-214P0O-3" include coast of
Peru, Ecuador, and Colombia and other tropical areas with
no chill conditions. ‘BB15-214P0O-3" has not yet been tested
in temperate zone areas.

Plants of ‘BB15-214P0O-3" are medium upright with a
medium size crown °‘BB13-214P0O-3" produces many
upright canes, with good leafing and flowering.

The fruit of ‘BB15-214P0O-3" are sweet with low acid,
have a firm and crunchy berry adapted to a tropical non-chaill

environment. The berry scar of ‘BB15-214P0O-3" 1s small

and dry. ‘BB13-214P0O-3" shows long fruit storability of
about 5 to 6 weeks. The productivity of ‘BB15-214P0O-3" 1s
similar to ‘Kestrel” or ‘Presto’ 1n Peru, although 1t has yet not
been tested commercially.

The flowering period of ‘BB13-214P0O-3" 1s similar to
‘Kestrel” or ‘Roci1o” 1n the same tropical environment of
Peru. Flowering of ‘BB13-214P0O-3" starts 80 to 85 days
alfter pruning, which 1s shorter than ‘Scintilla’ (U.S. Plant
Pat. No. 19,233) and “Ventura’, which take about 120 to 150
days. The fruiting period of ‘BB15-214P0O-3’ 1s similar to
‘Kestrel’, ‘Presto” and ‘Roci1o’, starting about 133 to 146
days after pruning and lasting for 5 to 6 months. Ripening
of ‘BB135-214P0-3" 15 extended and 1t keeps a uniform berry

s1ize during the season. ‘BB15-214P0O-3" appears to be the
first true Tropical Highbush blueberry varniety.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

FIGS. 1A and 1B are close-up photographs of ‘BB15-
214P0O-3’ taken February 2020, Chao, Peru, and showing the
leat color, shape, venation, and petioles.

FIGS. 2A, 2B and 2C are close-up photographs taken
May 2020, in Chao, Peru, showing the color and shape of

open and un-opened flowers, and the shape and color of
flower buds, of a 5-year-old bush of ‘BB15-214P0O-3°

FIGS. 3A and 3B are photographs of ‘BB15-214P0O-3°
grown 1n a pot and taken May 2020, Chao, Peru, showing the
overall bush shape, leat color, color and structure of mature
canes, the presentation of the fruit and cluster density, size

and color of ripe and unripe fruit and overall yield.
FIGS. 4A and 4B are close-up photographs of ‘BB15-

214P0O-3’ taken February 2020, Chao, Peru, and showing the
s1ze, shape, and color of ripe fruit.

FIGS. SA and 5B are close-up photographs of ‘BB15-
214P0O-3" taken February 2020, Chao, Peru, and showing the
plant with flowers and a fruiting lateral ‘BB15-214PO-3".

DETAILED DESCRIPTION

Note: statements of characteristics herein represent exem-
plary observations of the cultivar performance in Olmos,
Peru 6°527"S 79°36'6"W and Chao, Peru 8°35'12"S
78°35'58"W and will vary depending on time of year,
location, annual temperature conditions and weather, etc.
Where dimensions, sizes, colors, and other characteristics
are given, 1t 1s to be understood that such characteristics are
approximations and averages. The descriptions reported
herein are based on the original selected individual bush
observed in successive years through 2017, 2018, 2019, and
2020 1n fields near Olmos, Peru and Chao, Peru and also in
cloned plants planted 1n Chao, Peru i 2019 and 2020.
Laboratory analysis of fruit characteristics were done 1n
Olmos, Peru and Chao, Peru.

Cultivar name: ‘BB15-214P0O-3’.
Classification:

Family.—FEricaceae.

Botanical name.—Vaccinium corymbosum.

Common name.—Blueberry.
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Parentage:
Female parent. Name: ‘BB07-249GA-3’ (brand name,

‘Candy Crunch’; child of ‘Gupton’ (unpatented) x
Sweetcrisp’ (U.S. Plant Pat. No. 20,027)). USPP:
Unpatented; application filed with U.S. Patent and
Trademark Ofhce Dec. 31, 2019. Compared to
‘BB07-249GA-3°, ‘BB15-214P0O-3’ produces fruit
on current season shoots, and ‘BB07-249GA-3’ has
larger fruit size and higher sugar content and 1s less

acidic. ‘BB07-249GA-3’ has not been tested yet in
the same environment as ‘BB15-214P0O-3".

Male parent.—Name: °‘BB06-538MX-2" (child of

‘Sapphire’ (U.S. Plant Pat. No. 11,829) and °Pal-
metto’ (U.S. Plant Pat. No. 16,756). United States
Plant Patent: Unpatented. Compared to ‘BB06-

S38MX-2°, fruit of ‘BB15-214P0O-3" 1s larger and
firmer. They both produce fruit on current season
shoots. ‘BB15-214P0O-3" originated as a seedling
selected from a cross of ‘Candy Crunch’ and ‘BB06-
538MX-2’ made 1n a greenhouse 1n Grand Junction,
Mich. 1n 2015. Seed was germinated in Chile and
plants of that cross were grown and then sent and
planted 1n a seedling evaluation site 1n Olmos, Prov-
ince of Lambayeque, Peru for two years. The plant
was first selected 1n November 2017 based on 1ts
excellent fruit characteristics both in the field and
aiter 5 days cold storage and was given the number
‘BB15-214P0O-3". It was tested under this number
for two years. The individual bush was observed and
evaluated for productivity and fruit quality in the
same site for two successive years through 2019. An
additional 3 bushes were propagated by vegetative
cuttings and planted 1n an advanced trial in a soilless
system near Chao, Peru in 2018 and the fruit was
evaluated. All of the observed bushes have retained
the characteristics of the original selection. ‘BB15-
214P0O-3’ has been asexually propagated via tissue-
cultured microshoots since 2019 and multiplied and
rooted 1n Chao, Peru. Propagated plants have been
under evaluation since October 2019. General
description of ‘BB15-214P0O-3’. ‘BB13-214P0-3’ 1s
a new and distinct non-chill tetraploid Southern/
Tropical highbush blueberry variety (Vaccinium) of
complex ancestry, based largely on V. corymbosum
and V. darrowii, Irom the breeding program of Berry
Blue, LLC. ‘BB13-214P0O-3" 1s a very productive
carly-season variety with high quality fresh market
characteristics ‘BB15-214P0O-3" 1s particularly well
suited to be cultivated in tropical areas. ‘BB15-
214P0O-3" has a good upright bush and a medium
s1ized crown with many new canes. The bush has a
very good vigor. It has shown very good adaptability
to sandy soil and substrate mix of coco fiber and
peat. The fruit itself 1s medium blue color, with
excellent firmness and very juicy and crunchy tex-
ture. The eating quality 1s excellent with a sugar/
acidity balance better than any other commercial
cultivar 1n Peru. Fruit should be picked on a regular
schedule about 4 to 7 days to maintain the quality of
the fruit. ‘BB15-214P0O-3" will be released as the
first cultivar selected in Peru and it is an improve-
ment over ‘Rocio” and “Kestrel” 1 terms of flavor.
References to color refer to The Royal Horticultural
Society Colour Chart 2007 Fifth Edition. Morpho-

logical characteristics reference: Plant Systematics,
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Jones and Luchsinger, 2 Ed., McGraw Hill, New
York, ISBN 0-07-032796-3, 1986. Device used to
measure Soluble Solids (SS-Brix®), Titratable acidity
(TA), pH: PAL-BX/Acid 7, Atago USA, Inc., Belle-
vue, Wash. Firmness readings: Shore by BAXLO
Durometer (Olmos, Peru). Sugar and acidity mea-
surements, ATAGO (Olmos, Peru). General Descrip-
tion: medium upright with a medium size crown;
sweet, low acid, firm and crunchy berry adapted to a
tropical non-chill environment. ‘BB15-214P0O-3’
blooms about 80 to 85 days after pruning. The
average S0% ripening date 1s 250 days after pruning.
Firmness ranges from 70 to 84 Baxlo Shore, Brix°
from 14 to 15% and titratable acidity from 0.3 to
0.45% (Table 1) and a sugar to acid ratio o1 40 to 50.
Storability 1s long and it could last up to 30 days or
more 1n cold storage.

Specific features of the variety:
Plant:

Growth habit.—Medium upright.

Plant width.—90 cm at mid-bush height.

Plant height—100 cm.

Productivity.—1.5 kg per plant.

Cold havdiness/tolerance—Not tested and not appli-
cable to a tropical environment.

Chilling requirement.—This 1s a tropical highbush and
this plant does not require chill hours for bud break.

Canes.—Moderately branched, average 5 to 6 shoots
per bush, average 70-80 cm length, medium number
of laterals.

Young current-season-shoots.—Yellow-Green Group
144A.

One-vear-old shoot branches color——Yellow-Green
Group 144C. Texture 1s sofit.

Mature cane color.—Yellow green group N144A.

Mature cane texture.—Medium rough.

Fruiting wood current season shoots.—

Internode length range.—4 to 5 cm.

Surface texture of new wood.—Smooth.

Time of beginning of leaf bud burst.—Bud break occurs
7 to 10 days after pruning.

Time of beginning of flowering.—60 to 70 days after
planting or pruning in Chao, Peru.

Date of 50% open flowers.—75 to 85 days after plant-
ing or pruning i Chao, Peru.

Time of beginning of fruit vipening.—Fruit rnipemng
begins on August 20 but 1s dependent on the pruning
time.

Disease resistance/susceptibility.—None claimed.

Young current-season-shoots.—Yellow-Green Group
144C.

One-vear-old short branches color—Yellow-Green
Group 144C. Texture 1s soft.

Folhage:

Young, newly expanded leaf color.—Upper surlace:
Yellow-Green Group 146A; Lower surface: Green
Group 139D.

Leaf arrangement.—Simple Alternate.

Mature, fully expanded leaves—Upper surface: Green
138A; Lower surface: Green 138B.

Leaf margins.—Entire.

Leaf venation.—Pinnate.

Leaf shape.—Medium obtuse.

Leaf length.—66 mm to 70 mm, average 68 mm.

Leaf width.—32 mm to 42 mm, average 36 mm.
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Leaf color —Yellow-Green Group 144 AB.

Leaf apices.—Acuminate.

Leaf bases—Acute.

Vein and petiole coloration.—Yellow-Green Group,
144 A and 144 B.

Petiole length.—5 mm.

Petiole diameter.—5.59 mm.

FEvergreen.—This variety 1s evergreen and keep its
leaves during the entire year.

Fall leaf color.—Does not apply for this genotype.

[.eat dimensions:

Overall shape—Medium Obtuse.

Length.—66 to 70 mm, Average 68 mm.

Width.—32 to 42 mm, Average 36 mm.

Leaf margins.—Entire, no visible (microscope 10X)
pubescence and a few nectaries.

Leaf surface.—Smooth upper and lower, no visible
(microscope 10X) pubescence.

[L.eaf buds:

Shape.—Medium obtuse.
Length.—1 to 2 mm.

Width.—1 mm.
Color—Yellow Green Group 144AB.

Flower buds:

Shape.—Round.
Length.—8.18 mm.
Width.—5.54 mm.
Color—White group 1535B.

Flower:

Flower shape.—Medium urceolate.
Flower bud number per lateral.—6 1o 8.
Flowers per bud.—5 to 7.

Flower fragrance —Iight floral.

Corolla color—White Group 155B.
Corolla length.—7.13 mm.
Corolla width.—5.5 mm.

Corolla aperture width.—3.5 mm.

Corolla texture—Smooth.

Flower peduncle length.—9 mm.

Peduncle diameter.—0.5 mm.

Peduncle texture—Smooth.

Peduncle color.—Green Group 143A.
Flower pedicel length.—9 mm.

Pedicel diameter.—9 mm.

Pedicel texture—Smooth.

Pedicel color.—Green Group 143 A.

Calyx (with sepals).—3 mm.

Calyx color —Green Group 143 B.

Stamen length.—5 to 6 mm.

Stamen number per flower—10.

Stamen filament color—Greyed Orange Group 163A.
Style.—35.4 mm, top of ovary to stigma tip.
Style color—Green group 143A.

Pistil extends over the top of corolla.—1 mm.
Ovary color—Medium Green 145A.

Anther length.—4.2 mm.

Number.—1.
Anther color—Greyed-Orange group 163A.

Pollen:

Abundance—Medium high.
Color—Yellow 10D.
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Fruit: Calyx.—5 point.

Date of 50% maturity.—200 to 230 days after pruning. Calyx diameter—4.21 mm.
Duration of rvipening.—Average 65 to 80 days from Calyx depth.—2.20 mm.

bloom to ripen in Olmos, Peru and Chao, Peru. Berry firmness.—Firm, 75 to 84 Shore of Baxlo.

Ripening period can last 6 months. 5 Berry sweetness—High, Brix°=14 to 15.
Yield—1.5 kg per plant. Berry acidity.—Titratable acidity=0.35% to 0.45%.
Cluster density.—Loose. Berry flavor and texture —Good blueberry flavor, bal-
Immature fruit color.—Yellow Green Group N 144C. anced sugar and acidity, juicy and crunchy texture.
Berry color with wax.—Blue Group 100 B. Storage ability—Medium high, 3-4 weeks in refriger-
Berry colov with wax removed.—Blue Group 103A. 10 ated storage.
Berry flesh color.—Yellow Green Group 149B and D. Suitability for mechanical harvesting—Not tested.
Berry surface wax abundance.—Heavy, persistent. Seed:
Berry weight.—3.4 grams/berry. Seed abundance in fruit.—Medium, 10-15 seed per
Berry size diameter—20.8 mm. fruit.
Berry height.—12.8 mm. 15 Seed color—Grey orange group 1635B.
Berry width.—20.8 mm. Seed dry weight.—8 mg.
Aspect (H/W)—0.61. Seed size.—1.2 mm length, 0.6 mm width.
Berry shape—QOblate. Possible typical market uses: Mainly fresh market. It can
Average number of fruits per cluster.—This genotype also be used for processing and/or as frozen fruit.

does not produce 1n cluster. 20

Detachment force—FEasy. What 1s claimed 1s:

Self-fruitfulness.— Fair, cross pollination may be desir- 1. A new tropical highbush blueberry plant cultivar named
able for maximum ;ield and fruit size ‘BB15-214P0O-3" as described and shown herein.

Fruit stem scar—1 mm diameter, ] mm depth. £k ok k%



US PP33,111 P2

Sheet 1 of 5

Jun. 1, 2021

U.S. Patent

r

. .... .. - .-.,_... ..
r.HxHaHx”v_”xnawn”nnn“x”x”xwxnnnll- e A e e av.nnv_uxnvnaxna:v.
A A e A X A N e . ) - ; .
A, A i A XA » w2l 3 [ % x x . LA . AR PR PE AL A PE AL A MK A A A A
B e s R R P pon i nxnxnxn”x“nnnxnv_nx A P A e
p i o (e Vo i L E e R e e
A A A N R R AR o lii...k * EXEEERXEXRREEXIREIREENEREN
O e e e XA X WX ) XERERNXTERREEXREER XN R RN
Hv_“xnx”v_unnx”nﬂ . ”x“ i n”aﬂa“n“a"x“a” » llll"nxxx:”n. .4“.___ T
e ae e nad e ae a A R ER RN KRR R XN u o Ca)
i i EEEEETRXNXEXELERLEXRXRXX o &
i X X N ERERERXKXREXXXRER xR AR x »
o EXXERERNEEEERE XN XX N . rr " X A
x“n"nnn”nnx”n”x”n“n“xnx”x n"__.”n"u"n"n"u"ﬂnn”xnxuxnn"n"n"n"v 'nn“n”ann“n”u" xx” l"l" "n“xv.xnnxxnxu “n" HnHa“u“n__.nx___xn"a“n"n“n“n“n"n"n"n"n"l"n"a“ll N
XX XN K KA K KA FXIXTEREXXXEREREREXXN X XN XX i . r i &nannnanuuaaanunauaun
X X A XA A A A EREXREER XXX R X x x wx KX " X i n AR EERRERER X ERREERRRERR
R e A A A A A A A A ER XXX EEXEEEXEXR N X K KR o " i i EREERREERREXTREREXTXERERTRKEERE
i EERERERERREREREXXERER r X R X o x X xlli EREXERRERERRXREXEXRRER
XXX RN AN NN TN AN FEITRERERERREXREXEXRR » XX o . EEFRXXTRREXXAXXLXXRERXXER
R P A A R A A mEEE RN R " X i " " I TR X EEREXXRENTERXERER
A KA rx X X RN P M x x i r ExEx EXERREXXEXXAXXIEREREN
AR R R R A XA R R Ty X nr EEREREXX ERERERX XXX XERNERR
S e R R A N x X XX XK R ) Y x KX KRN EE XXX XL EREE S
e R R R o e S ol " " i B R RN R KR A
A .r.”r.na“nHﬂHﬁHﬂHﬂHﬁHﬂHﬂHﬂHﬂHﬂﬂ:ﬂﬂ a"xna“nna”n“: -“a Hnuxna“n“xnana” n__.a..___lnlan“n“__.“a“a"a“a“a“n":“n“ln e
O o w w ® u . A XX N A A A R e R XX "
AL A e R A ol ol (o e e m En o x 3
e A A L X R A w A e A a a [
A A ALK A X m X X EEXER | EANAL XN N
A A e I
A i REXE RV " ; R i
A A A A R A A A A AN " R A [ TR R R RN X
o x X ! iy i
A R A R A R A mr - | A A A R A R R R W
A RN AN TR XA X x ; aoa i
o A X " W e A A e e I X P A A R
T i N X TR XX
XXX NN AR R WA AR A i XX NN K AN
o i i x xu i A A
XN NN N KRR rZER N A A o
A A A A W R A A WA xR XX xR ol ) x X
o A X X N 2 2
M AN E R AN XN EREE XX xR i
KA AEAE AR ERER X RN XA L)
e A A e A e e X R ol )
EX XA XX ERR aa X XN i o
EE RN TN XXX i rxXEXX i
M K A M R AR R "R R A X A
XN N " x . XX X X
X XN EX X R E XX n
AR R A A AR A A KR x x x i
R X MM KRR X R xR ER
XX TN AR ER X e X X e
o " R
AR A K KR EXrEEXRER L)
.r.xn"n“nﬂa“nnnnnnnunua“nnxannn- n"a“n"n“n“ . o .4.__.H.-_
R A A A A A WA L}
i )
N R A A A A A
AR R A
A e A A AL
A R xR E
”xuxnxna“x“x“xwxﬂ k.___.-.n ann“a“ann a“a“l"ana“a"a"lnn
AR A A AN w e i e )
i Ul % A XX EE X R
AR R R R A [ e xR R
A ;
X .r."__. A s ..Hxnn“a“a"a"n“a“n
oy A X X
x XX XK
x - B
AR xR E R K
Aot . .4H4H...u4...4.-_ n“a
1] &
N b o

-
F)
L ]
L]
A

T
L

i x I
et ol A AR
A i o A K_A
X i N A ) * R
o Wl A A A N s alal aEal e T e LN o A
e L It T wa e T - 2 A K
Yol T i e Py P M i A
e L X E Ty R R
O & I L F 4 X

Al
Ml
.
Y
FY

A
.
X
E
R REXNXEXXR
L X x K
oA HHIHHHI e II
IIIHHHIIHHIIH
E_RE_MN_KE_K
HH
I

Al
|
x
-
-
Ix?d?!?d
e | '
NN
M

o

|
|
H
|
|
|
X,

WA e ik g

Al

I"H

Hxl

?d"?!

H"H

M_M_HN_A x'xx:
M J

I-H
il'-ﬂ-l |

i
]
|
|
)

e

|

¥
E |
A
Al
E |
Al
Al

L)
A
Al
M_A

|
EY
MM
M_M

i
t#’rt‘#il‘#-ﬁ:‘l
I'bl‘
MM
Al
|
|
Al
Al
Al
|

r
|
o
|
A
M
]
A
M
A

k*# -b.-b i

&
L
A

e a e St i
B
F ]

L)
X K n
F)

L, ] II"I“H“HHI ]
| IIHIIIHII
IHIHIHII

o AR

]
*

X X XN XX WA
e
x

ATE e e e e

»

Ul
T e e
"+

P AT e
LN el
* . ..1.._ ....-.l.-_i.-.i..r”.._ H.r”.._ -
‘i..T...r.r.r.T.'

-

i
L

F
Xox A AN

e N R N L W
ERC Bl RN N )
* % N e
L A e N N N
Lt AR I N N N L e R o A M Nl M
2 wtar L A N o I N N
b hoacr & b dr o 4 b 4 F b Jp dpdpdpidr i B b & Jpododp b ouom drdddo i de Jpodb b o b dpodp dp dp dp i
o g b . L A el A R e A L N R L L IOl Wl )
drdr dr W a [ ol T Y W Al Jr & Jp e dr ko Jp dp e B i dp Jp dp Jr A 0k b b & o L R T N
L i g i o» a & ki i iy i > dp M dp dp @ m & wip & Jr dpodp dp i e b e b oa 2 2 4 m a2 a F rirdpig s n n a k Joipoi ik
wod o drodg drodr ode drom b B b A o modrod aa nar o m koA orodp
" oa Ao & A odr § r b oo & e Jod
rra ndi o aaara r DR W
rh b oo od i b h oy oa ron bk W
romoa M kb ko m om o A W W
o a ke R
NP
«a
R L I
Pl sl al
P N N

o

&
E )

X
i

L)
L]
[
*

s I N I F . e FRENEENE
.-.l..._ ¥ .._.._.... et PR P Flrs .._..._.... .r....r}...........l....l.-.l..-.l.._.l..-.l.-. L] E » .-.I.-.l..r - .r.._......-.....}..r}.tl..._u_.i e N R N I N RN roa
& dr J b Jroh Jom & m om doodo ok de de b dr dp b b b e g i i i d i dp 0 M i W ki b b JrodF ok b b ok omoa k k
LA TN R -.r._..._.._.._.._l.._.r.r.v.......r....u.rn.rn.._....i.._.ll_ll.l..r.r....r...i...l.l....-_l.l.tl....ll.ll M ll.l..._....rl..._.l..r.._.._ BA e a n s
}......._......._..._ A i

N
L N T T DA T A N e N T I R R R I R N R R TR T I R N O N R O I B R I I I T BT B BT R N T O U I RO R T R I 1
[ N B R R R DA R B I BT I O B D R R D R R I R R D DN B R R R BT R RN B R I )

e kW & & dp d b drdroa omom F Bk bk h h kb bk k dod o dod dom ook doom o b b bk doa s omd s homoa hk by b oaroa kb
J b dp hrdr h b h hoaonon n s b kb b b de h brd brip b b b Jpibh b h o h b b bba joa k dddd s s s ko2
r 4 & Jrd Jodrdr o e b oaomor dr m o b dr b j b h a a kb ok h b b b oa bk omon ok b bk ok oa ko bk Ak h hh ko EE N s aa
2R ke ke d b dr A de ) a = m Ak d § dp dr kM S J o de dp o dp ok b bk U o dr ok de bk § S § h k J b S d o drodrode o b b b M bk
P T Sl L U T ma b b b h b b b kb h hah h boamd kb hhh bbbk h h bk b h jh b bk h mh oaa
A N & b b b b b o o A X roa b d d b dr de de dp b de de de dr de e h dr j Jp b o de droar b dr dr b Jr b o Jr ok O b J o b 0 de e b B &

L
r
L]
s
L
L]
L
L]
s

I
X
¥
¥
X
¥
¥
o)
X
¥
P
r

X

e
A A
e )

dp dp de dp dr de dr dp dr dr drode dp G dr Sl dp Jr dr dpodp dr B B dr dr o dp Jr o dr dp dr de dr de dr o dr o dr dr e Jp dr ok dr B dr Jrodp Jp dr Jp de dr A dr Gr B dr dr e dp Jr Qe dr dp O Jr b B e Jr Jr Jp dr de Jp B dp 0r br 0r b &
e N N N N N N N s
N e N e N !

L

A ke d e g e Bl i e g ke dr de el i b ke il U ke e B e i d e U ke b e ok ke kL
o & o o o dr & o & o o o i g o b &
I e e iy

r oA r o a r F i 4
i i i i i e iy e

¥
)
F
X
F
r
¥
)
X
X
F)
)
¥
X
X
¥
L
X
¥
3
X
i
F
X
#:Jr
X
X
F
X
X
F
F
X
)
)
¥
L
X
X
)
X
L}
X
X
X
F
L}
¥
)
F
i

dp dr ey e Wy e ey eyl
i

T T T

e e

ol sl b o )

¥

P )
¥
¥
¥
i

)
F3
¥
I
F3
¥
i

X X K
E

F
)
¥
F

ol g e
x
i

X E kX kKK N kR

E
)
EY
'y

E A e Y
»

EENK N R K

e

X
X X K
X X X K X
X XK
X koK
o
Ll
X koK

L)

e L r o |

i e e ey e e e e e A b ....”.4H.qH.._.._,..q.._..._.H._..H.._..q...k...._,.....#...H..............q”...”.q....qH.._.H.qH#H#H#H..kknk##ﬂ#”k”#”#”.. pEa

A e o 0 DE N N 0 AE NN N N DE N N D E N N D E NN D0 0 E N N NN D D NN NE DS
G W B e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
N I e Ol R S ey Nl M ”...“...H...” H L e T e e e e * ¥ ka

A e
P
Pl
'y
X
P
»
Pl al oy
XXk
XX
»x
XX
XX
X X

)

ECRE 08 2ok 3 ol W o )
E ol 38 o o af bl o of ;

I

.......4....4.._.&...”.4.._.... ...H........................H&H...H .4._...._....”... ...H..........
W e ey e p e & & dr i i dr i dr i dpdr i i i e & i iy 0

-
»
x

P AU SE k3 aF SP S 3PS '

]
o

|
S KX KK



US PP33,111 P2

Sheet 2 of §

Jun. 1, 2021

U.S. Patent

g7 31

, - T nN ] e w om w1
e ol O <
XA A E X EEE RN AN K NN rrar
R AR R R R
X o x a x w wr NN
P o ~ .xxRHHHHH"HHHHHH!HEHHHHHH" .”.1. e
A N
i )
)
AKX NN
X N N X
i

- e e e e e .
Unl_al nl ol nl ol B e e e e e e e e e de e e de e de e e e e e
-I-. Sa I-_Il " ""- P I A l a ala p
H-I-l B e dr e e dr e e d dp i e e e ek A d kR
= » R N
| L dp dr iy iy g i e ey e iy i i
-I-_ e N e N |
) W ir e dp e e e e d i e e e e e i
» » L k)
o W dr e e e ey de dp e d d e e de ke
e el e e d e ke i Rk
W dr ey dp ey el e bl by
S B d & Ay e e e e de de e kR d
= & dr dr e e e e dr e i e ek d ke dr g
| I-_l-_- B dr Rl i el e R kg d
) | @ e e e e e e e de dp e e d e & A ek
nEn W iy i e i e e b il
| WAy dr iy ey e e e ey e
l.lli“-llll Bk A ke d el ey de d e e e b ek d
e n a @ dr e de dr e i p e e e e & el i
T e . A | | L e
; 4 . . L . . ) o e dr dr ey d dp b e d e e e b g e
! . R | | L kN
: . . . . nalm [ "y dr ey g i e ey e e ey e e e
Y EE R xR ' . . e N N N N
= EOEE ] . | llll-% -l-_l-_l-_ L R A N N N N )
- X mENZTR l"“ | » L e
e ; : . ) . o EE @& & e iy dp i el e e d e ek d e
k%nnn ; ; N | e o, kY
R xR , : : ' ; . | » » W dp ey S e ap g i e e e ey
- x X E : "y "n h » o a a a N Y
R R KRR ; llll\“-iﬁ *EEEE e e e i N
. x ;X e A iyl iy i i e e ey e
) T . o N N g
- TR " W e e d i e e e e e el i
X mx u Wt dr e ey ey g e iy e e ey
* Exx " b & ke d ke d ke ke ko Bk kK
"R RN @ dr dr e e e e ik ke i ko a N
- E xR L e T el
. xR B & dr dr ey d dp e e ke d Nk ke d N
rr ERR X S N
- x N A ey e e ey e e e e
Sy x X n ; » N N
R R A X L) @ dr e il e e e a ke iy
Pl w2 mm ) Wi ey iy e e g i Ak
o EE RN ) B dr e e e e ey e e e
EE-EER L e & i Ayl ke ke ke ki ke
- AR e L W iy e e e e ey
E-ERERx E B d ek d Ak A e Ak i A
e X ot N I I e ol el i
R N . Ea Al W W dr by g de e e dp dp e e de e e
» x xR N X X i B i i oF dr & dr dp Jp dr dr e O dp 0 0r O &
F F I ]
. BN N B e e e e e e e e A
ERRXXXREXR i ke w B dr ke U e ke e ek e de kA
" X m X x m r y . Wy Ay A e e e d ey
aala A R RN N e LA L el
LA I N R R g ) I XR XX XER AR LA L o A
s g g A e e e A S LAl L
L SN R ) XX X2 ERNZE * Wi b kU ke b e ik b de
T e e e L S e e gty
A A W T )
L ) T, A KA
Ll e
“nnn" EERRERRRXNZE
e g g T 3K
N )
N i E N
RN A RN XN A A AN AN A EXERER
e a R R A E R
A N A K X N W W N A A EXEXEXXTXERRIERR
| . i i n
R X N R AN A A A A ol
RN xRN A AKX A s ! x
AR RN R N ; ;
nnannl"naann:“xnanxna"a“x"” nv_n ] l" ”v. ”r .
ULl ot ol ol sl nL ) Lt [ .
L N I e T N e e e e e e e e I e el e e e e e e el e ekl e el el e e e e e
Wi Ay ey e dp e e e e dr e e e d e e a iy dr e e e A d ke e d ke de e ke dp kR & a ok ke &k & & &k & ke k& k& &k k& & & & & Xk & Ll ol el ol
F 4 & & b i h b bAoA
qH#H..qHk”hHkHtH.,_.”tH.q”...H._,.HtH...”kH.q”...H..qH.q”...”kH.qH...”..qH.q”...”kH.qH.,_.”.qH.qH...H._,.H.qH...”.4H._,.”...”..qHk”...”kH.qH...”kH#H...”kH.q”...”kH.qH...”._,.H.qH...”.qH.q”...H..qH.q”...H.qH.qH...H..qH.q“...”.4”.4”.__.H._._H.q“.__.”.qHkH...HkH.4”...H.4H.q”...”.qH.qH...”..qHk”...”.qHkH...HkHk”.__.H.qH.q”...”kH._,.H...”..qHk”...”.4H.qH...H..qHk”...”.4H.q”...H.qH.q”...”.4H.rH...H.qH.qH...”..qH.qH...H.qH;H#“&Hk”#“.q”.q“...“&”.q”#“& M M A M P PP M M M BN *.4”*”&”#”.. o h_.._Hh_ Hu G u.H
| I ] A ol r ol P ol ol F o ) N F ol oA r F N N ok ol r F PO R N R N R N B B O I o b b F
T ar e T a  a a a  aaa a a  a a  a  a  a  a  a  a a  a  a  a a ar  aa  a m  ama a  a a  a  a  a a  a  a  a  a a a a a  a  a a a a a a a  a a a  a  a  a  a  a a  a a t amta  hat ouhs
PR e e Wy e e ey dp e e Uy e ey 0 e iy e e e ey gy 0 e e dp e e e dr e e g e ey e e dp e e dpodp o drodp e dr o dr i e L e N N N N
N A e N LA N N N N N R
P e e e T ey e e ey e Ay e g ey gy gy e g Ay e e ey e e R p e ap e iy dp e ey e e i ey e e ey e ey e e e e e g ey ey e e e ey e e e e e e e e e e e e ey e e ey e b e e ey e e iy e e et g i e e a e e a e e
e N N N e N N N L N N e i i
rodr b d o dr J dr dr dr dr o dr dr Jr o de dr dp dr dp Jdr dr dp dr dr dr dp dp dp Jdp de Jdp dr e dr Jdr dp dp dp dp dp dp i e Jr Jdr dr dp dp dp dp e dp oF Jr dp Jr e dp dp dp dp dp e dp o W B i dr e dr dr dr dp dp dp dp dp dp dp e e dr dp de dp de dp dp dr b dr dr oy dr dp dr dr dr dr dr dr e Jr e Jr dr dr 0 dr dr d dr 0r dr dr dr 0l 0 dr Jr d o Jr dr e Jr dr e b dr dr 0h Jr dr Jro dr e dr Jr e 0B & b b b b b 0k b oo b b o h bk a moa aa
e e a aa a aa aa a ar eaE N e g e e e I e i i i i
o R ke kR A R ke ke R e i e e e e e e dr e ey e e dp ol e dr e d e dr e ey dp i e e e e g de e ke &k k& N N N N N N N N R
N N e Al Ll L e N N e N e N N N N N N N
b b b bk &k b o S dr b Jro b Jrodr o dp 0 JroJr Jp O 0r Jr B Jp 4 Jp Jp Jp B Jp Or Op Jp iy dp dp dp dp dp OF dr dp & dp O dp dp dp i dr O B O O dr dr O & o & o & O dp b dp Jp O Jdp Jr Jr Bp O 0 Jr Jr Jr O 0r Jr Or O Jr & b Jr Jr Jr b Jr e Or Br b Jr Or o0 0h U 0 Or O B e Or Jr O Jp Jr Jr O O o Jr Or Jr Or Jp O Ur Jr Jp 4 Br 0r Jr Or O b & Jr o Jr & Jr Jr M U b b b b b b b b b b b b b & & b m kb ma m a2 ko m
N N el ) E el A i
B 4 b b om bk dro o d o doar d hod k Sk drodr o drodrode o de drodp o dp dp dp dr e JF i dp i O dp dp - [ W o i i i 0 O O o Wt i dp dp e dp Jr Jdr dr dp dp dp dp dp Jdp Jdr e Jr Jr dr dr dr Jr Jp Jr & Jr e Jr o dp Jp dp dp Jr dr i B Jr dr i d dr Jp dr B Jr 4 Jdr 0r dr Jr Jp dr Jp Jp dr & dr o dr e Jp dr dp & Jr dr Jrodr 0r dr Jr 0k Jr 0k b dr Jr b b b Jr b b b b & & a dr B o4 om b b ok & by hoa
D e e e i E L) L N N L e e N i i A
Ea ka3 & & & &k ke k& d &k e A L e N I N T i e
L L ) e N A M A L e e e e N R e N N
UMM T A A i e e e e e e e e e e e L N e N g
Ll ) L C a0 aE 3 3 AE B M e e N N
Ea N ) Lt sl sl sl ) L e e e )
i d ok & Lt e W & ey dr dp e e dr e e e e e e g bk ke ey el by ke d kA
Lk kM ) L e e N N
L
R M ._._.__.._q.___.__.._q._q.__...q._qH._q..q.._.#..q......q#.,_.._,.#.._...q#.._.##....#._,..._.#..q.,_.ﬂq.,_.#..q G e e

W g B dp i O Jrodp dp dp Jpodp e 0k B b b b b b om b oa k a
e B M N N I Tt A T T

_-H._..”.._.H...H...H.rH...H...H....H...H....H....H....H...H...H...H...H.qﬂ.q”...”...”;”...“...”.-_

W dr e e e il e e de e e e dr e e e
r L r

B e e e e e e e e e e e e e

[}
& & & b Jrodp Jrodp dr bk Jr h h m a om oamoa

F bk k k ko i
* .-..._..-...........................H.r.....__.r.lH.t.._.T.r.._H.._.._.._ - .H._ -
.-......-..................r R e e

Bk Rk kodkor
o ar A -
S e I

il O Uy de o de de d o dp e dp iy e kWl
W dr d b bk & M & & de de dp de b 4 dp dp Jp dr o O
|.-..._..r.._..._ .r......_ i .r... wh .r........-..._......-..._..-..-_l
e )

L]
lr"i' #-I &

i i i

rF k&

.




US PP33,111 P2

Sheet 3 of 5

Jun. 1, 2021

U.S. Patent

i€ i

- = m m == -

d a b i N

s

o
”.._.r.t.r.-_ l.__.!
o e e n

v T
o i
AA A AL A A X

o e T

non 111

i

b ]
Al
A

L |
‘.
.
M
.

]
AN
"F!?ﬂ
)

o)

-
" & & r a k h &

%

-
|

At

e
N
)

L}
»

‘A "
Ay
o
P
Pl x
- N NI m xx
» P s Pl
W NN RN N & i
o R e T P N o & X -
At W W
v e T _
»

Jrodpg o A b dr b A Bk

.l.-..-..l....t...._......r.....-_l?1 ....-_.....__.r.__.-......_ b b m - PRI A
- - -

P i Ve b e e A TE A e
R U U U U el U

Lk h wam onoa ko h ok h bk h h

N N N A )
......_.....n r I .r......_......r............t......_.....r et
N
J o kb b b b Mo dr k Jr b o Jr Jroar 0
b b b e el o j o dpde i ik

oy .
q.._.....__._..t.....t.-.._.t.-.t|11-1 A d dr dr g bk dr dr b de ek om ko dr dr A de e de de dr o dr de A R dr de b i dr g A dr dr b e de kb b i dr de b de o dr b rom kA ko d o d b b b h A bk ko k k

rd b b b Jp b b kit aoaon
I .._..r.._ I .r.....r.r.....r.r.._ R . .................._......._.._. .._..........r.r.__ . L .....r.....__ o .....r.....r.....r.r.r.....__ .....r.._..........r.............rt.r.._ P N e N .....r.r.__ .r.r.r.r.....r.r....._.........r.r.r.....r..............r.r.r.r.r.r... 4 .....r... .....-_.-_.._ LIEN .r.r.r.r._..t......_ I .....rt.r................_..........r.....r.r.r.....r.r.r.....- AN
Jr b b dr Jp odr e b a0k oa m Pk drdr e b b M dr ko de do b kb b dr dr dp Jp b e dr dr dr & Jr k Jr Je Jr dr Jr ki dr dr e de de Jr B Jp Jp de e e Jp Jp dr Jp Jr Ju i r o m b b dro o bk Jr de drdr dr dr Jp 4 kb b & om
rh b b i d Fou . bl i b b dp dr de drdr b de o b dr de Jpoir Jpodp dp dp dp Jr e b Bk U 0 de de e h Jr Jrodp dp Jr dr dp Jr o dr Jp o ode Jpode Jr Jr Jp p b kom0 Jr dr b e b b b dp e dr e ke e b e e o n
PR I o ol e P M Uy d ke drh b Mk d de ok e de o dp de b B dr dp e Jp dp dp de Jr B dr dr dp & e B Jr dr de ok p dp dp Jrodp Jp dp de dp Jpodp Jp o dr ) dr B i 1 e dr e i dr oo dr e Je dr Jr 0k Jr ki e b b b oaom
Fdr dr J e bk d ke g b w c e A d d g U M b g b d de de de de de g ey dr dp ke de de g de b b de A de Jr dp g e dp dp dp e dr dpdp g d dr dr dp F ko m b A A g de 4k d b d o d kg k4 kb A A
LN N N 1.1.._.._...........1....._1......1......_..........1.._.r.r.r.._.r.r.r.r.._..._.._.r.....r.._..r.r.r.........._......r.r......_......r.....r.._..r.r.........r......_..._..r.._..._..........._..r.r.r.....r.._..r.............r......_......r.._..._..............._......._........}.k}....}....}....}....#...}....#.r#...#.-.':.n.1-h.....r.rn.r.r.r.r.r.r.._.............r.r.....r.....r.....__.....r.._..._..r.....r.._..r.._.r.._i..__.._.r
w T 1.1..............1......_.r.r.r.r.._.__.r.r.__.r.r.r.....r.....r.....r.............r.....__....r..........r.r.r....rt..............................-.ll.» ._.._.._....r....r.r.....r.r.r......_.._..rn.._.._
l.

& d b e dr dp Jp dp b & r .
Foar N e d e ey e P N N N A N N N N e e e AT e

& dr i ar a s a “r arodr A ir & L & A ar & Jr o & dr & L & dr L o o & i Jr r b ok dr o A oM A A & & & s

oTh mww mm

....|..|||||||||....|||..||....|....|..........................

r 1.1............ ..l.r.__.._.__ni....i.!.r.._.........r.__n.....r.r....r.r.....__.r.r.r.__...........r...t....-........-....}...........-.l.}.....-_l..f.-..-_ L 3

a & ki a h h h bk oa o aw kb ok bk &k d kb odrl U dr dr o i i &

s a s a r sk aoa Rk d doa b dod h ko b kb d A dpodp i W 0
n..._n.._.i.._.l.r.__ni__n.r.__n.l.._..__.._.....r.._.._.__.r.!.r.._.v.....ln.ri...-.r.r......................-............l..-..-..-_ .-..-..r.-_

2 aa e e R M ki & ar drd dp ke AR

L

D e
A T N T M M R M N M R MR M
D N el
P I W e el
o NN R ar W e e e i 0 e Al ki ki
2 e e e e iy N iyl e
T S T A S A A S O S T T S e e o Sl Tl & [
SRR NI TG A L AL AL MM e Al
....-...r...r.....q...................a.q....a....-.lnli.-.
LAt
» &

a0 Sl
e A
LR O P e
- F
O N N AR NN A

-k Hn Hn e .....r.._ T .r._..... * .r.v.r.r..........l....l....l.l.i...l....l.l.i

2 h o i o
W L “a ” - H.q.r.....r.._ ”..1......_. .._...............”.r.._....”.r......_.....t ........r......_......-..-_.-. [y
A AT e kA .__.....-......._......r........ ......_..r .r.....r.....r.................._......-..-..-..-.l.-.l.-. *

.___...»
_-........q.._...&...nk..... h_
e
L I A Tt T g ey
A R N

?ll..!.-.l....l...-....l.....b..rb......... D il
X i B &

X ey e h e x NN
R Ll e L L i ae e
S e I o L o T w A e
B e g e e el o N P I N
B R e e e e " ol Tl S h ar A & w h
N N N Fla e
TR e i e e e i S
I A ol o e Ll
B bk kRN b dedr dp oy de e dpode dp P T N S S Sy
R o e e T oy - P
N T o e
R e R e e e e e T i S iy COC WO W]
R N A N Al Wt Ll N N
e e e R
L L A e e ] AN e
N N e e e o n w e e
D A A el e ey AT
ks e e e e . PRI
"v.tk-r.q....q.a....q.q....q.._....-......&h..ﬂ ’ 'y ; . 'y i 4 R R
v .......qnnn... " w 5 T la

.
i i

.h} !
n%n

= am
a & & b h b a2 a ko
= = oroa r

2
M
|

Al
I,

S

F o b B b 2 2 momoqom
A w b b kb Nk kb h ok bk ks oaoan
By ik by ok ok da owa koada o

P N N N X
N S L .r“..__ Tt P
i ey e ek ke e h

r & ar & o
* ....._.......H.........H...........r...H........rHtH...”...”.. ....rH...H :.“
i d Ay i i i e
o ey e R RN R
R E A

e ...r....._..n..__- - %
»

At

qt....q..___...___.._...._._..t W

.4.4.._.-"._.. R A
. .

alwiw e e T e

S N »

AN AN

AT e

g
!.Hﬂv.ll......r.rn.._il..r
-l A & b b ow A b
) " P N NN
Y a s gk
ir__.._.l.-..-_.-..w.-_
Va4 W

A e

n
m
L Ol "tl"
xR R NN ERENEA)
B N N I A e A
- N M )
| nat R N
Bk e K e Lk e e a A
AR N AR
x, .._.r.._.”.._.._.l.._ ._l.-..t.-_.-.._.. .-..._in

]
™
L
»
r
i
)

>
x o X A A



US PP33,111 P2

Sheet 4 of 5

Jun. 1, 2021

U.S. Patent

T T T T
. . . s T T . e e e T e LaTa [ T B N N N
. . . . . . . . . . . . . . . . . . . e T T T T T T A T T T T T T e e e T T R R e T e T e e . N R
T e P P P P L . \ R . . . o . S ) B L T L IR R R S N R N I
T A E T AR R W R TE R kA e i . ' ) ) ) oL T ) ) . ) . ) T . ' LT “u P . ) . B . T e a ) ) T Ty Tooa T Ty
b b b b h o oo = = n & & & &2 n & &k &k & r - - - - - - - - - - - r - ro. - - L] - . ] L] 4 - F] r - F] - T - o, P |
e e e - a . . . r . ' . . ' . . ' - r ' . -
AR NN NCRCIC I e P . . P . .. . . . . . e o . . . e e . . . =T Co . r . - o - e e o o . e . . - . N e e e P
- . . .
ol ni...............t}.t....-..-.....-..r.-..t}..t.ql.n.-.-. ettt & dp o Ay ar ..-.........__._...._......_.._.._1. . A . . . . . . . . - " . “a . ' e . Lo oLt . A ' . e ot
mom o dedr Jpodp dr e dr B Jr B dp & Jp O Jr 4 0y b dp o dp o of dp modrdp e b oadow ' o . . . . . r - . r . . . ' e . - . . . . . . . ra . . ' .
B e S T S e e e e o e S e e e S B oawn w g dd e b w R '\ a . . ' ' . . . . .
N e N N N arap g i e e e MW dr B ar ar dpdp Jr b ke dp i e Jr a a a m doa . Pl . . . . . . . . . . . . . . . . . P . . . ... . o . . Coe L oma . . P T . M e .
s drar § M d b b dpdp o de dr M Jrom e dp Jr Jp Jr 4 jir iy dp e o O o e e e e e N e N ) dr dp B M dr  de drde § Mk bk kA A . . . ' ra r . "4 a o ' > na ra
O S T S e S e e e i paa A A A e e e ol W ) [ A e e e ey e e T A o e A e T I T Fddd b de ko . . . . . . ' . . ' . .. . . -k . - . . . . .. . . . . . . T T T ' .
AT a a w de  ar ae e e e e e ap e - ardr dp dr i e dp i dp i e dp g e dr b dr Jp 4 A a A ax Foa P de Ak Ede rk . ' ' . ' . a . a aa L. - . a a, L L owa L '
a & M de & Jdr d d Jr Jp e i Jp B e de dp oy dp Up - p iy iy ol e i oy e dp Jp dp dp e B Jr Jr dp 4 de dp dr b & oo & . . . r - . . a m . r & . b . A . a . R . e ' o - . . . '
Ch e kR e Mk dedr dyhe b b A b 0 L) B e g Of b dp W W g dp g dp dp dp o dp g dr de b d o b A A a . v . . ' . ' 2 . ur PRI o ' e .'a S T e ' [N
i e e e e e e e e R R e e e e e e e . P P . PRI . e e e . e . . . . e .. . . Caw e e . . e . . Crn . . e L B R R e B R R R el
e e ke e e e AL NN M AL N . amteaae e N
atat et : i i a'a alalalaalnala ERXXERRR e e R
. . r ir H}.”b.”}”l.l. E K Ilr.ﬂ"ﬂﬂﬂﬂﬂlﬂﬂ I lHHHIHﬂﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂ!ﬂﬂ?ﬂ?ﬂﬂﬂ! |
e !
)
' .
A
: L
. "-_._......4
_-_-_-.:
] |
.I. [ ]
. )
A
_-.-"...._...4......
o
T i -
et e i i g i
W LR W e bR e e de
A r A dr il e e e e a A a dr dr i
o0 . oo M N M dedr b e ode Joap & J A &
O o A e e e
PO o o .._.r.._.r.l.__...___._ R A A
Pt .r._...t.-......-.....-.....-..._.._...-..-.....-..-. e ) L R .r.__......-._-.-.q r
L .._ibb.r.r.r.r.r.-..}..-.?}.}.....tb.#}.}..-.}..-.l..-. Mo .-...__. . .. i nqr.r.lh.-i.rh.r.....r}..-..-..._-ﬂq
P e e R T JCEN . ' A e i e

S

il

. . . .-1.1-b\bbbbb.r...b......-_}.}.}.l.-.l}.i.-..
PR N A

P N U Nl

L N N N M
I N A N N
. . Fla e T e ek ke

' DI O o S S e R T il
.. . w oA i il A de dode & oy N W
Jrdrdp i b & Jroar b om Moo &

Ao . . . . ' .._..r.-..._..-..._..__.._.n.__.._nu._u.l.r.._..r.._.__..._.ll.._..._. t 3

-
B N e ; o ;

A . . . s ow d & dpg i § M S b i dp i
e wa e e R
B m M e R e e e g e de e b A Bk w ki e b kR
a o dr dp o dridp drir b Jdroa g drodp Jrodr dp ir b oa o m b a o ko 0 »
N o R Nl N
Bl e e e il e e e el e e e r de el i 0 e i R
A ik T ol M B O NN
R N e N N )
.. . . . P AR R ke ke & b e b e e & i e b e b e b R W
. . . I o e N e R W)
PN N N A R N ke
. . . r & 0 dr e dp dr dp dp dp Bp dr dr & e dr dp de Jr X dp B a oL om o m
N e o NN N
. Lk dp g M dp ol dr b b i odp b o b O b odr pode e b oa M Mo b
. R e e N e N e e A )
. . . r & o Jdr d dr e dp B dp dr dr g o Jr Jdrom dr 4 dr o of dp e dp de O o)
o b om b ox ko dd b dd Fdoaxon ok
. . . . @ a r ;o oam doip dr d drodp dp e B i or i
r a b oamoa i i bk dAr o= or
r.r.r.T.r.Tl..TT1_..
- -

o
TR .r............'....l.-_
R U S [}
r e om ok xd i B
B
. .n.r.._....r.r.-_t .

)
LM
v b r

LN
.
B
)
r
X
»
r
X
]
r
X
i
r
»
»
i
Fy
»
.
.

L
-
¥

-

&

o i
L .

)
-

r

#r‘!*'r*'r o
L]
!-I |

LI ]

X e .

) , R
N R RN N

A e R A )
e PR )
I i
i e
e -
L L I )
gt X N CRC e LN
1.....-..-_

LELL S B E E N
|
.

[ ]
r

s A R ot i kW

alatu " a -

e . N N A T T B o o o o e L o N L )

ar o e e e e e e e e

: ) : : ) .l.-..._..._q.q__nv A e et e

Lot ..._..r.”..__ ._“.r ....H.r”t.-...r .r.-.....-_.- PR
R R T L )

» w h o oma ok Mo -
AR
Fh o kA

._-.
. N
.'7"*7*7*7*1




Jg amol

US PP33,111 P2

s 5 L, R L. .
e o o e e e e A A ¥
NN o K
L
p I ¥
R R A
; ; A KK ¥
I I T e e A A A R e > e
o I I R o oo e R KR X a ; i LR
nnanxn"n"a"n" 4H.___.___ o ; :
n..__.n“__."a ”.._.H.a
an"x +H...H.__.._._ .
" Py
' x CC A
T LN
" R K
Ll
Tt
e
ey
d X i i e
Wi T
e
LR ALt
L
S

CaH)

- _a
¥
i
»

-

F!x?'!: ]

e

x
]

AN
!I.IIH-F!"H Al_pl
2
I:I:H:H:I:I AN
M_N_A N A
-I

A A M N N MW A
M

r
- u

*

LG
LR )
SR e

'-I‘b
¥
X
+
L
L ]

*
¥

N )

I'I
s
I'

Sheet 5 of 5

2y,
Pl ¥
L o T
A e
L )
P L i
N o Ay
o drdr dp A e Mp dr ke dr o de o de d W
I O o al 'y
e e e
e o L ]

N

dr b Jrodr e m b b m o= oa

N R N Y x x x ; . o K & Nk ke Rk d ke d ke
L A A N R T PN X o ) ; ; A ar T e e T e T T e T T T
" kK b d g e 2 A ; N N W N
= i dr dr i bl b i e s 3 K R N e
LN g d i X A i i ; o P ; EEE N E sl 3
b L o N ; A I e e e

o ] 4 J L Wk aa )

Bt T o a2
. & o T - o
; ’ o e ™ ™
e T T T T L I et
o r s A e e e e e e
B S
L I N
R R AN AT A _-._.-. »
e e e e e
N N A
e A el " N
T e
i x )

g

g
i

L

Ay
P
™
l*‘*

R )
x

FY
EE S e )
N S S el al ol
-

e e e x,
T e e e e ur Pt
LR A e Al M [ o
AT x Pl
R A
T A Py
£ 2y
o

ALy

»
L
]

)

Eaa e ¥

A A W

w A A e a e a  aae d

e N

A e e e i e i e s

N A L

e

W NN

A a e e ey e

Ay A A A d A ke

N

A
1, L " ] b N )

% ko ki kk i R F kB ; ; 3 ! ) » J x, ; ; ) : X, N

¥
¥

x e wwty
Ll W)

Jun. 1, 2021

R et
W L

w i i

F
|

k|

e

N
u;alx;xﬂx |

i M

H
E |
Y
FY
||

*

LN N

i:#:-l"i'

L
l‘i‘l‘

»
L ]
M, ]

b

X L
] e i &
MM lﬂllun i....l.l |

)
M
s 'an:a-ﬂﬂa-
A BN
)
o

e ey

J b m m m h oa Nl B i k& @ & A
o F Uk ki b & ok

.-..r.-..-......v.... Vs I .._.......1 ettt

i A i
P L R N N
2k ki h kM E Ak J ok
raoromr ok [

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

