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Latin name: Vaccinium corymbosum.

BACKGROUND AND SUMMARY

Blueberries are a well-known fruit enjoyed by many s
throughout the world. One example of an existing, patented
blueberry variety 1s ‘Springhigh’, U.S. Plant Pat. No. 9,834,
Another example of an existing, patented blueberry variety
1s ‘Star’, U.S. Plant Pat. No. 10,675.

Compared to ‘Springhigh’, ‘BB07-249GA-3’ 1s more
rounded, the leaves are shorter in length and not as wide, the
berry weight 1s greater, the firmness 1s much greater, the date
of 50% ripe fruit 1s 12 days earlier, and the date of 50% open
flowers 1s 7 days before ‘Springhigh’. The leal margins are
entire while for ‘Springhigh’ the leal margins are serrated.

Compared to ‘Star’, ‘BB07-249GA-3" 1s more spreading, 19
the berry size and weight are greater, the leaves are much
longer and narrower, the berry firmness 1s greater, the Brix®
level 1s much greater, the date of 50% ripe fruit 1s 21 days
carlier and the date of 50% open flowers 1s 10 days earlier.

The present cultivar, ‘BB07-249GA-3’, provides one or 20
more advantages compared to these and/or other blueberry

varieties.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

25
FIG. 1 1s a close-up photograph taken in mid-January

2018, Manor, Ga., of the Blueberry cultivar *‘BB07-249GA -
3" showing the color of the late winter canes and the color,

the size, shape and color of the dormant floral and vegetative
buds.

FIG. 2 1s a close-up photograph taken in mid-February
2018, Manor, Ga. of the Blueberry cultivar ‘BB07-249GA -
3" showing unopened flowers, their shape and color and the
color of immature twigs.

30

FIG. 3 1s a photograph taken 1n late April 2018, Manor,
(Ga. of the 6-year-old bush of the Blueberry cultivar ‘BB07-
249GA-3’ showing the bush shape, abundance and color of
mature leaves, the color of ripe and unripe fruit and the
relative crop load.

FIG. 4 1s a close-up photograph taken 1n late-April 2018,
Manor, Ga. of the Blueberry cultivar ‘BB07-249GA-3’

showing the ripe and unripe fruit, their shape, color and the

o relative size and the shape and size of the calyx.

FIG. 5 1s a close-up photograph taken in early May 2018,
Manor, Ga., of the Blueberry cultivar ‘BB07-249GA-3’
showing the shape, size and color of mature leaves, the
venation of the leaves and the color of immature summer
twigs.

DETAILED DESCRIPTION

Note: statements of characteristics herein represent exems-
plary observations of the cultivar heremn and will vary
depending on time of year, location, annual 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
here i are largely from plants five years old grown in
advanced selection plots in Interlachen, Fla., Manor, Ga.,
and Homerville, Ga. and observed between 2017 and 2019.

Cultivar Name: ‘BB07-249GA-3’.

Classification:

Family: Ericaceae.

Botanical name: Vaccinium corymbosum.

Common name: Blueberry.
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Parentage:

FEMALE PARENT.

Name: ‘Gupton’.

USPP: Unpatented.

Compared to ‘Gupton’, ‘BB07-249GA-3’ 1s more spread-

ing, the leaves are much longer 1n length and narrower 1n
width, the berry color 1s darker, the date of 50% ripe fruit 1s
21 days earlier, the date of 50% open flowers 1s 30 days

carlier and berry firmness 1s much greater. The leal margins
of ‘BB07-249GA-3" are entire while the leal margins for
‘Gupton’ are serrated.

MALE PARENT.

‘Sweetcrisp’.

U.S. Plant Pat. No. 20,027.

Compared to ‘Sweetcrisp’, ‘BB07-249GA-3’ has a more

spreading bush shape, the leaves are much longer 1n length,
the date of 50% ripe fruit 1s 18 days earlier, the average berry
weight 1s greater and the date of 50% open flowers 1s 21 days
carlier.

‘BB07-249GA-3’ onginated as a seedling selected from
the cross of ‘Gupton’ (female) x ‘Sweetcrisp” (male). The
seed that gave rise to ‘BB07-249GA-3 was produced by
hand pollination 1n a greenhouse 1n Grand Junction, Mich. in
2007, grown for 18 months and shipped to Manor, Ga.,
where 1t was planted 1n an observation nursery in 2008. The
plant was evaluated for 2 years and first selected 1n 2010,
based on 1ts excellent fruit and morphological characteris-
tics; 1.e. maturity date, bush habait, berry quality, flavor, and
storage ability. The bush was given the designation ‘BB07-
249GA-3’. ‘BB07-249GA-3” was {irst asexually propagated
by vegetative cuttings in Manor, Ga. 1n 2010 for additional
plantings 1n 2011. Additional plants have since been propa-
gated several times by softwood cuttings and tissue culture.
Five plants were placed 1n advanced trials in 2011 1n Manor,
Ga. and 2015 1n Interlachen, Fla. All of the propagated
plants have retained the characteristics of the originally
selected bush.

‘BB07-249GA-3” was first asexually propagated by veg-
ctative cuttings for additional plantings in 2010 in Manor,
Ga. Micropropagation of ‘BB07-249GA-3” by tissue culture
was also first immitiated 1n Middleton, Wis. in 2016. In all
cases, the propagated plants have retained the original
characteristics of the original selected plant. This vanety
roots readily from softwood cuttings as well as tissue-
cultured microshoots.

All field observations were made 1n 2017, 2018, and 2019
on plants located in advanced trials 1n Manor, Ga. and
Interlachen, Fla., from plants propagated from the original
selected plant. Laboratory analysis of fruit characteristics
were done at Grand Junction, Mich. in 2018.

General comments: ‘BB07-249GA-3 1s a new and dis-
tinct low chill tetraploid Southern highbush blueberry (Vac-
cinium) variety consisting of primarily V. corymbosum, with
a limited contribution of genes from V. ashei and V. darrowi.
It 1s a very productive early maturing variety. It 1s charac-
terized as having large fruit, medium blue in color and 1s
very firm with a very small and dry picking scar. The fruit
1s well exposed on a vigorous slightly spreading bush. Along
with a small sized crown, a loose fruit cluster, concentrated
ripening and very firm fruit that 1s easily detachable, the
variety displays characteristics suitable for mechanical har-
vest. It 1s intended for areas that successtully grow low chill
Southern highbush varieties. Ripe fruit are very large, nearly
2.5 grams per berry. The mean date of 50% open tlowers for
‘BB07-249GA-3" in Manor, Ga. 1s January 25. Frost pro-
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tection may be needed for successtul pollination and fruit
set. Winter chill requirement for successiul tlowering and
leafing 1s at least 150 hours below 7° C. Flowers emerge a

few days before leafing commences. The mean 50% ripen-
ing date for ‘BB07-249GA-3" 1s about April 15 1n Manor,

Ga. The fruit shape i1s nearly round with a medium heavy
amount of waxy bloom that 1s rather persistent following
handling. It has excellent flavor, a balance of sweetness and
acidity and 1s very juicy with a very crunchy texture. It has
a medium long storage capability of 3 to 4 weeks or more 1n
refrigeration with little decline 1n quality.

References to color refer to The Pantone Book of Color,
Eisemann and Herbert, Harry N. Abrams, Inc. Publishers,
New York, ISBN 0-8109-3711-5, 1990.

Color measurements were taken with a SpectraMagic NX

Model CR410, Konica Minolta, Japan.

Morphological characteristics reference: Plant Systemat-
ics, Jones and Luchsinger, 2 Ed., McGraw Hill, New York,
ISBN 0-07-032796-3, 1986.

Firmness readings: BioWorks FirmTec2, Wamena, Kans.

Device used to measure Soluble Solids (S5-Brix®), Titrat-
able acidity (TA), pH: PAL-BX/Acid 7, Atago USA, Inc.,
Bellevue, Wash.

Average size information:
(Greneral description—Medium large bush, slightly
spreading bush shape, 5 year old bush averages 147
cm tall, 165 cm wide, height/width ratio — 0.89.
Growth.—Very good growth and vigor, leafing 1s nor-
mal and medium abundant.
Cold hardiness —Vegetative and flower buds -3° C.,
open tlowers and fruit —0° C.
Specific features of the variety:
Plant:
Growth habit—Shghtly spreading.
Plant width.—165 cm at mid-bush.
Plant height.—147 cm.
Productivity.—7-8 pounds per bush at maturity.
Cold hardiness/tolerance—Vegetative and flower
buds -3° C., open flowers and fruit —0° C.
Chilling requirement.—150 hours below 7° C.
Canes.—Moderately branched, 9-10 canes per bush,
average length of 66 cm, range 62-70 cm 1n length,
medium number of lateral branches.
Mature cane color—Pantone Carob Brown 18-1229.
Mature cane texture.—Rough.
Fruiting wood—Immature winter color — Pantone
Burgundy 19-1617, immature summer color — Pan-
tone Cedar 15-0526.
Internode length vange.—10-14 mm.
Surface texture of new wood.—Smooth.
Mature canes.—Circular in shape, mature width 20

mm.

lime of beginning of leaf bud burst—February 7,
Manor, Ga.

Time of beginning of flowering.—January 17, Manor,
(ra

Date of 50% open flowers.—January 25, Manor, Ga.
Time of beginning of fruit rvipening.—April 9, Manor,
(ra.

Disease resistance/susceptibility.—None claimed.
Self-fertility.—Partially self-fertile, pollination by
another variety will enhance berry size and yield.
Foliage:
Leaf color —Upper — Pantone Chive 19-0323, Lower
— Pantone Grasshopper 18-0332.
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Leaf arrangement.—Simple Alternate. Pollen:

Leaf margins.—Entire. Abundance—Moderately abundant.

Leaf venation.—Pinnate. Color—Pantone Winter White 11-0507.
Leaf shape—Flliptic. Fruit: | |

Leaf apices—Acute. 5 Date of 50% maturity.—April 15, Manor, Ga.

Duration of ripening.—14 days.
Immature fruit color.—Pantone Tarragon 15-0326.
Berry colov with wax—Pantone Allure 16-4021.

Leaf bases—Acute.
Vein and petiole coloration.—Pantone Willow Green

15-0525. Berry color with wax removed.—Pantone Majolica
Petiole length.—2 mm. Blue 19-4125.
Petiole diameter.—1 mm. 0 Berry flesh color.—Pantone Frozen Dew 13-0513.
Petiole color—Pantone Willow Green 15-03525. Berry surface wax abundance—Moderately heavy,
Fall leaf color.—Pantone Damson 18-1716. medium persistent.
Leaf dimensions: Calyx shape.—> point.
Overall shape.—FElliptic. 5 Calyx diameter—06 mm.

Calyx depth.—1 mm.

Berry weight—Average 2.3 grams/berry.

Berry size diameter.—18 mm.

Berry height.—15 mm.

Berry shape —ovate, Aspect (height/diameter)=0.83.
Cluster density.—Very loose.

Average number of fruit per cluster.—3.

Average fruit weight per cluster—11.5 grams.
Detachment force.—FEasy.

Fruit stem scar—Small, dry, 0.5 mm diameter,

Length.—43-48 mm, average 46 mm.

Width.—23-27 mm, average 24 mm.

Leaf margin.—Entire.

Nectaries.—No nectaries visible on the leaf surface.

Ivpical and observed leaf texture—Upper surface: ,,
Smooth; Lower surface: smooth with slight ridging
of central vein and lateral veins.

Flower buds:
Shape.—Elliptic.

Lengoth.—5 .

I/If;;’(?k e mllllnm 23 depth — 0.5 mm.

Color.—Pantone Burgundy 19-1617. Berry firmness —Firm, .FirmT.ecZ regding 304 g/mmz.
Flower: Berry SWEEfHESS.—M?dlum ‘hlghj .BHX 13.5.. |

Flower shape.—elongate urceolate. Begr%;‘s acidity.—Medium high, titratable acidity —

Flower bud number —Medium. 20 .

Berry flavor and texture.—Balanced flavor of sweet-
ness and acidity, juicy and very crunchy texture.
Self-fruitfulness—Moderately self-tfruitiful, another
variety with similar time of bloom 1s needed to
optimized pollination for maximum fruit size and

yield.

Storage quality.—EXcellent, storage of 3-4 weeks with
little loss of quality.

Suitability for mechanical harvesting—A small bush
crown, a medium upright bush shape, very firm fruit
and easy detachment are desirable for mechanical
harvest.

Flowers per cluster.—Average 5-6 per cluster.

Flower fragrance—Floral.

Corolla color—Pantone Birch 13-0903.

Corolla length.—8 mm.

Corolla aperture width.—3 mm. 15
Flower peduncle length.—4 mm.

Flower peduncle diameter—1 mm.

Flower peduncle texture —Smooth.

Flower peduncle color—Pantone Willow 16-0632.
Flower pedicel length.—8 mm. 40
Flower pedicel diameter—1 mm.

Flower pedicel texture—Smooth.

Flower pedicel color.—Pantone Willow 16-0632.

Calyx length (with sepals).—2 mm. _
Calyx color.—Pantone Willow 16-0632. s g Ses pe aag
Stamen.—Length: 5 mm. oo " 1t NA '
Stamen number per flower—10. eea ary weight.—NA.

Stamen filament color—Pantone Cheddar Cheese _SEEd Sf,?e.—l mm length, 0.5 mm width. L
15-1150. Possible typical market uses: Fresh market, processing into

jams, purees and yogurt.
What 1s claimed 1s:

Seed:
Seed abundance in fruit—Medium abundant, average

Style length.—5 mm. 50

Stvle color.—Pantone Willow Green 15-05235. - .
Pistil—7 mm top of ovary to stigma tip, 1 mm below 1. A new and distinct cultivar of Blueberry plant named

the top of the corolla. ‘BB07-249GA-3’ as described and shown herein.

Ovary color—Pantone Willow Green 15-0335. £ % k% % %



US PP33,110 P2

Sheet 1 of 5

Jun. 1, 2021

U.S. Patent

ul __.l“HHHHH”.#.HM“H“:“H"H":“IIIIF] )
A A e e

Al
H-l
H’H
~,

-
L ]
EY
2
M

L]
)

ir

ir

-
L) !
L)
i
i

*
»
L )
»

»

LG N

¥ L R x

LA A AR AR

e e e e e

O L M NN e
F ]

r
LI ]

L ]

|
|
Al

F
X
|r
L]

i
r
]

»>
r
L
[
r
]

& [ ]

r
r
r

& &

LI
w k&

TR
anxxmx“xa

st

A
|
N N |

e

s A oA A
H"HHHE

A
MM -

AN
o
|

M

.

i |

»

|

X

|
A
'x"x::x.l::l
|
]
F
A

o . " .

" g oy iy i ; R N e

i ; ; I P o B Py P

X XXX . i

3 RN A A

M N :

i
X

1.
Ml
Ml

|
|
|
)
)
XM
nA
iy i |
I:ilil
i |
i
b ]
AN
N e
i i |
-:a
o

|
F
b J

H!"HHHF!!HI

et
I-I-lnl:..
s
.;.Eﬁ;:
g
Ax N

-
M A oM ox Ml

HHH.HHHH“H

A ER R R XA N AN M A NAKX
PP P B . s L} 1 n"u"n"nnnann ..xxxv.xxﬂ....nrxmnx.nn ~

EY
l-:.ﬂ:l-h

x

x

Al

Al

Al

-

:.l

o
.

A

.

]

.

Al

Al
o
o

‘e
P,

-5
o,

Al
F

E
H"

I'

A X NN
A

L |
L ]
Al_M A
E
F
o
Y
E
o
‘2
Hxxx
!"H"HH! E |

e

-
F ] :.l
. |
AL
iy
oM

A
Al
P
]
x

Ml
|
H
x
Al
EY
M

Y Y

x
2
x
F
M
L~
Al
A A

F
e
b

EY

)
b

>,

EE
|
|
|

A X M A
X
- W
M

-

o

A
!
A
A
Al
Ml

lll! x .HHHHHHHHHHHHHHHHH N IR IHH HHH“I”H”HHH“E”H"I"I )

Hxl!

E ]
]

X
] A " . KR XX
o o o E R X X X Hﬂlﬂlﬂﬁﬂlxﬂﬂﬂllﬂlll "

A L
lﬂﬂﬂﬂﬂ!ﬂﬂ??“”“”l#ﬂﬂﬂ!ﬂ A M KX KK X ERNLN

) i X e N L e .
R KA uan__.aaau__.xn" o e A
nl

|

Ji
|
|
]

Hx:'illl-?l'ﬂ A M A
?!ri!
)

Al
x
HI
]
Al
a
X
H
-
Al
Ml
X
X
H
.-H
-
|
A
X
]
Al
-]

X
JE
X
]
|
|
*
|

]

)

Al
M
|

2

IIHEIIHI l" |
||

"."”"""““"....."".“.ﬁwm".. e :

H
P
M

A
-

]
A

FY
Ml
- N

A
WA A N NN N

x KK ll

Ilﬂlﬂl-

P
X,

-
]
FY

]
i"!”i'!!.. e

F
F
£

o

HH'HHFI'H'H'F!HHHHIHHHII
i
Al

s F?" "'d’?dn?d o

e R

"
g g e o A N AN MM A

»
»

|
FE N

M
MW
™
.

S
A

oM
|

A
o
M
.

o,
A A W R

LA
e
n'xx::'n::"
A M
WA A X A
i
i ]

HIIIIII |
| Ill“l HHH“H"I“I“IIII
IIIIIIIHHHHHHIIHIIIII |
IIIIIHH Hﬂlllllﬂ B X

|
N
|

Al
N A X N N N

|
..I-clﬂl
o
|

i
3

.ﬂ:l-l
H H"H"I A

Bk ok Nk ko k&R
u _-_.-_:................_“.._....rt.__.....q Wl
| gk e b

EY
A
o X N oA

T

a

I-I.h.l.-.h.l
|

.

‘e

ol iy - u

Sl alta .
i N
AN e

A >

r &

! m
| X
X u "
E A nE
! " » " "
" A A E R T "I-_ rER EE A
i) xR » mr R Er Ll i )
i EE X MR o lI-_ n xR e, ) aaaunanxnnr.xr.xnnr.xxxunnnnn"lu
x A ) » K X r E R R R R N xR A X N
2 K X e L i T
x ER X - X m XX | EEEXAR XX N A r N
L] ) N . L
x R o e " L NI T )
xm ] o AR n L T
o X " W KX R R
o AR K ek X "
" e R "
o P I A xanxxx.nxxjnnlial n u G
] EER P B xE
Hxnal l"a"lnn i
x e = xR =
X ’_" " o n
xnnnlln e xnxnanr.anxnnlunl »
-_ll“n o o
l“l I
= ) ;
] A
A
W -
T-_ an“a“aﬂxnrﬂ “n“i ) "
n EREX XX AN -
=R e L)
EEER al:ln )
ERETR L] - r
_"":_| i » - ]
_""-_“ Hn""laa .-_ll" - a__."a n _n"lnl ) lalan"nuu"uun“a" ]
» ol ERREREZXR AE RN ExXXREER XN
: e X E R R xR i
P X% X xR xy R xR R e e
) x T ) A W x XR
ey o XA e X, R N
R X LN xx ¥
. Cx oA a x aa m w a ]
i o ; A o e
.”..__H...H.._ n“H“alnl_n . ” .v.!u“”:””x”x”x”nlvlu.r“...”
. R En A ek
X,

»
Al
[
L]

)
HI'H""
L
)
r

"
L]
L
.
r

Nt xﬂﬂﬂ'ﬂxﬂxlxﬂll- L]
™
E N Hxil'“ﬂxﬂ’ii'-?'-l"l
N I
-]
A
L |
|

x
A
ol
L
AN
X,

E
M

N N N N

H"H"Hxﬂ o RN NN

- |
A
N N N

o

aal lllalanxu xxx A, H
" 7, ; l“lllaaxxnv.nua
L4

) .-:"

i
* R T I

MIIII llx HHI B
Il F HHH HHH o
ll"“! I HHH H”H A

A
:,.“."."."._... h"

-
Sy
l"HlHHHHHlHIHHlI - lll“"

R B

H.HHHIH“I

I L IIIHIHHIHHIHHI L R

2 / ! ; L e e r e B LN NN FxX

' o x y hh.__.__..r....}.l.j. ERERRERLNERREDF & & i
x

LI NE N N ] R llllﬂlﬂlﬂll HIHII
R EN

X,
x
M e o A M NN
X, X,
A

b
M_N
|

|

|

A

HHH’H"H

FY

H:H

HH-H
ll.ﬂl

A A A AN

Al

A

|

HHHHH.HHHH.HHHIH

X
i
nxr.wr.xnr.xxﬂnnan
gt g g M X X
T K TR
AL A R

A X R AR
R oy
A AR
R R
"

|
LALA
M M A
X WA
P T P

EY

|

x v

X XA

|

nanxannan:a

|

NN M

|

)
: Wi e e e e e e e e e kN e i
. 5 r A
.-_“....4....43..#&&.4 o, | | A AL IE A AL A A MM I SN NN NN
A e e
&+ o
e kel
Wi e i e

|
|
Al
FY
-
HHH
Al
Ml
Al
A
e A
- |

A
Al AW A
"-H"HIIHHIIIIIII
Al
F
N
Mo A
-
o
Ml
A A
Ml A
M_N_A
Al
)

e
o
n
AN A XA

W
A
o,

oA
Hx r.“n x
K KA

x

i
. X X R X

e e
A ey de i
ik ok drodr ok

X
pl_p_
Al
A
E |
XM
|

b
X A
)

A

X

.

X

i i |

|

e NN )

o
x
o
o,
.
X

A A A
| ilﬂlnlﬂﬂxlpxpﬂxl’ﬂ ]
E |
oA A A
|
Al
Al
AA
Al

I“Hll!i‘l'il'il"

WA A A A M A M N N A
|

LA N )
B e e e

=
-5

=

)

E
MANMNIN NI
g g AT N N )

L)

N EN
L)
L)

Tttty

]

L)
L)
-.“.qu.q.q.-”n”.._ »
i i
LALLM L)

&
i Lk

L LN
L

R RO )
TR TR e
Y

¥
L]
s
X
L]
s
¥
L)
L

A
F
r
Ly
i

E |
&
»
¥
¥
"
]
L
3
B

F
L) .__..-_.__..4”.__“....”4”4”...”4” H&H&H{H&H*Htrtn.q”#”;”:
A R e e A i e i e b
[ o )
AR R A e e e e e e e e e e E A
Y

»
+ &
|
L]
¥
)
.
"
"
*
i
L]

-
AL
L)

X
4

L]
L
*
i
[

»
»
L)
& &
&
AN
|
r

X
-]
A
.
[ ]
E
)
L

[
L)

WA e e e W w e e e dp e e R e e
R N e )
.__..__..__.._...._.....-ttnb..ntk.......__.t...u.utt....___.-_

|
X

*

»

4-:4
XS
o

g
-

r
i
»

E N

-

»
F)
)

i
¥
)
F)
F
¥
F
)
»
o

MM

i
R )
r
i

N N
Ul ot

A e e R e e e
X LA )

e N

* AR R
L

X
¥
*

Ll s )

n
]
o A A
X
P )

[

&

L) L ]
' .__..-.....I
L ] *
L ]

X
X
[
X
i
i
r
L]
1
r
r
X
X
F

L
PR R
s
X
PN
x
-y, |
Sl
A A A A NN
l.l
X
Y

A
O I
AEE
XA

iy

"

|

n

X
Pl

Ny

X
&
e

¥

¥

&

»
»
X kX XX

-

»

»

»

i
'y
E R

)
Tty

»

X

[

L)
R

»

L 3 )
......Hu.q.._._._....q.___.q.q.q.q._._.f....._.q

a
i ip e e i
e 0y iy iy Sl e e e ke
X T e AR Ao ke a ke bk
T e
N N N R W el

lr:q- »
voEE
P
™
o
¥
o
¥

L}
L

L
L
o™,
i
X

nanux“xuxmn”u“anla
I M
| lln EEER
A AR
i
W NN K XX
B
¥ X .

»

L e )
LA
™

L )
[y
L]
[
-
»
F A
P T

»
L )
»
»

HJ
.

- *
+ L L )
e B i A M e
.... .4........

L]
L
»

x
o
-
)

L A N el

L) Lt
P BN A
™

L
[
o)
»

X
F3
»

WA R

L
»
»
F)

L
-

S
. L)
[y

*
i
¥

X
¥
i
»
¥

)
»
»
X
¥
L

¥
»

&
L )
E )

L)
o
-
Al
-]

. L ]
"-:k

LI

e

[
ok

'Y
* Wy o e -
» i
* *
Ll M N Ll Al
ol

e e Bty e e
dr dr e e e e L i e L e A N e S M)

i X
iy dr
ik
ik

)
¥
*J-
¥
)
]

X
»
X & X
E )
Fy
»
et
Xk kKRN
F
-
»
-
»
»
-
»
»

)
E )
X

X
o
L)

a¥

L)

L3
X

L o
2%
»
I-H
i.-'i"

DR S N e e )

LK

l-a-n-a:i'qnia
)
L
X
X
»
)
»
)
L
'
)
*x
»
»

[

¥
B
»
¥

L)
L)
LA

-
*
¥

ir

Ll
X
»
)
#:i:il‘l'
)
X
D)
i)
A

+
EN )
»
»

™
»
LN )
I"-

[
L

M)
"

LK
X
L ] q-‘
E
F)
y

»
-

Foat S
41-1-4':
s
N ]
)
3
&
)
X
i

L ]
[
L

R
o
X %
x
Ll
PN N el )
¥
%
4-‘:‘4-*4-
»
»

&

PN T e e
u

.__..___.___
...a.n.__. A AR R R
* RN hH....qt.qt...t.............q._._.......q Tt ol
* g e
e AN N L AL MM A MM
Ak e e W e e d o ki
e Ly *

.y
R
¥ty
X X
L )
»
)
E o )
X

N N

-

iy gty
)
)

i
Eal)
)
KoK

X
X e W
Ly
ot

¥

¥

o

o

r

2

r

*

i

»

o
A
A A A

)

F ]
W R R
LN N

L}
L
l.
]
X
r
r
L
.
|r
.
X
X
AN N

N N

4H4H4“.._”4“...”_-_H4“...H_-_
CRCC N oy
O ]
.-_

&
X & & B

e e g e e g e

X e e e

¥
¥
r
r
¥
r
¥
i
»
¥
»
PR
PR N I
X

-
O RN M N M NN M A AN
L) "

&
&,
E ]
5

o
X

»

»

»

4r

&

F)

»

»

»

R N )

PN N N ]

J‘I*-Il

»
U
)

S L)

&

L)
iy l..__.l.il.#####lli{i{lﬁil#ﬁk&.‘#}.&
) N N N N N R N e
& i l.............r....l_.-.l..-..__.........ru_.l.r.r.rb.r.r.rn.__.rl.....l.-_l..-_i....l.-.t i o & & ] *
" ......_..-.l......r.r.r.._.r.r.r.... .r._.._-....._.rh.r.—_.r.l......_......-.lill.....i.....l. & ir g i i Rk III ] L L ]
ar b 2 b o ar iy
» l..-. A i A - b ####}.4#444}.}#}.4#44}.{1 L ] .-..-_I-. IHHJH?IHII .-_.-_.-..-_.....-..-.:_.-..-_.....-..._.....r....-.__.._..q........r.-.l N
i dr
N
-

)
F
LRt U )

+ & &
L
B
Ty
»
B
»
X
L]
L
X
¥
L
»

&
»
]
X
5
X
L
X

»

.-. .............
ok e A Y
L) EC O ol Nl o L)
RN P M RN MR M A RN M
M L A AL M N AL TE N IE N N AL
.-..-..-..-_I.-_.-..-..-_....-_.-..........-..-...1.-...1.-..__._1._1._...._.__.-. 1..__q.._..1.__..1._...._.-..-..-_ B dr ok bk ow & b d B i odr o F S b i dr ol J i @ X i X
™

i
L I A I L I I el P oa o a k L R e N N e o
R & g e W ™ ke b b bk e W) ron b b dedp e de drode e de Jp de de doodp dp o de dp b A Oe
.-...r
....

»

XN NE X
K
»

AR
:-
A¥
o
»

L
¥
x
Lt}
)

)
Eals

ir
ir

r

a»
L

1]
X ¥
E)

- Ll
T NN P A T T e i a
L I B I oL T S ol . o 5 [y P SRR I T, S gt A s __-.lunnxn ety PP o ) i
s T T e e e e e u g e T e e e e T e e at T e e e .
- - [ L ol F - b b b W h oA ol - i F - ]

S .1TH...”#”4“._._”.._H4”...”.._ . .q“.q.._.qH R S R g e g M -un“u...”x”n“n _-_.-HkH.T“x.__” H.-H.rukn.q”...n.qn.-__- e o .._”...”.4”._._”...”&” H...H H H...tu PR h..h_..“ Tn.rtu...”.q”... A e s ktn..uku...u.q”&”.. ...k“.tn...tt....q”...nu_n;”#”kt.. h..__w._“

T e A A A » a e e e T T e a P P, e e AR Mt ML M el W A e e A e e e Pt N RN R A N A A At AT

R o A N o e S A Tate ntale LN A e el T R W T el ) e T T T T T T T - i A A ey B o e T e N T T T T T T ra

[ O Nl St T R e - [l Tl - [l S Y (S Sl (Sl [ e S T [ il DT Tl Sl

E)
¥ XX
L)

i ¥
F E N
L
F
x
»

i
-IlJr:
AN

»

o

»

L NG
l‘l‘
X &
l“-l'
E
*
»
¥
&
i
i
L
"
.
L
I
x
¥
&
L
»
L )
»
»
)
L

ir
l*i

N )

()

()
)
¥
Lt
L

I S R e O " S S S Sy T S Y



E N N
>

“v_“n“nnn“a“nna"a"n"nnxmvﬂ *
N
N
AR TR AR TR AN N
i
g N
AR AR R R AN AN
CA A AR R XX

X A W WX ; ; o ;
r.xx“xuxnan:nnnn"n“n”x”xnx”v o ; o ; ; ol o ; ; iy ; .v.v_nxnv_nxxxxxnxn H H
AR TR A KA A N ; O ; o ; ; ; ol i )

» xHaHa"n ) xHx“x”vﬂnv ; ; o A
AR KRR R A K

o
M x
:nﬂxﬂxﬂ:ﬂxr
i
i )
P R

A

Al
Al
Watytyr
anxﬂxlx

R R
s .REHHIHHHHHIIHHH

k b

l"n"a“nurﬂ.g”. o
i

R A R
e

US PP33,110 P2

™

x,

|
|
|
|
]

o R e R
-l"..xav.n P e
A AR LT EEREERRE XXX RN
A I R aanaannuaanaax”a o

]
ER KX XK X
II"I"I"I“IIH E X
E R E K X K F
EERREZTRHR
EREXETREZX
lllﬂlllllllﬂlll "IIIIIIHIHHHHHHHHH HHHH.
EEJFEE X XX NN N
A JEE X N NN N N L
EREREERS®EN NN NN NN
FEFEJE N MR NN N NN 3 3 3 A 3 3 3 M, AR N
e e oy ; L
I"I"I“HHI“H”!”H”HFHPH X, y Ao HHHHH.HH.HH.HHHJHP _H
E R KN X X N X
EREEX XL N
Illﬂll!ﬂ!ﬂv.v.ﬂ!ﬁn.v

A
2
]
AL
M

.FHH”H“H“I”I"I“ "I"I“I"HH .
A, X R N NN N N
MAXXEEREERRERDZ XS
MR XK KKK KERERERTXX
A Hxﬂﬂﬂlﬂlllllllllllﬂlﬂﬂr.ﬂ

™

HFFFHFH”

l"lllﬂﬂ!.v

A
H-IH
Al
Al N
N
|

L 3

] !H

o

i

L .

HH HHHH
x

Fol

EY

A

X
¥

o

AN

F N
EY

F N
o
M N

)
F
P,
F
F

i
|
»

A
A A
.

)
P R P
L
X
P T e
.
2
G
X

F N B N

o
gun”xx
i

x”r.”r. Fa
e
Ao

L e M e

Al
|
A

!

T A
LJ o e
; ; J J “”r.”xux 1 a“n a“nnn MR
P T R NN K
XX RN NN K

)
A
i

M_p A A
F

i
i i
i
|

™ W

'H”'H

P X A N A A,

A

AN AN N N EE XN NE ¥

o lﬂ!ﬂﬁvﬁﬂﬂﬂ#ﬂﬂﬂﬂﬂﬂﬂ an“.a” P r”u”ax A

i lanxnnraxﬂrxrxxxnr.xxxnﬂ ,
ol i

o W

»

Y
™
Hlﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂx .H”.u_ i L d L ; ; L L L o
Y
a:

)

™

.
>

W
2

h s
A
oy

R AN N ]

E L

E o
3 ]
x:x:.v"
e
::x:x
g g, L A pe
K_A
A
g,
A,
A
F

III"HIHFI!_I!
|

B T A . ey ; .
lﬂlﬂlﬂﬂﬂ!ﬂﬁﬁufmﬂ.ﬂvfﬂ? ~, ) .. .o " H"I“I“H”H”H“H”H“H“H"H"ﬂ”l".“ﬂ”ﬂ“ﬁn ; ’ k ; ; ; X i ; d
lIHIlIﬂlﬂﬂﬂlﬂlﬂ.ﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂ Hﬂﬂv

Y

a HIHHH!HF.

T FE_M M M

i
i |

i

A
i
i

i *n"a:a"
AL A

AL AL A
i

E X EERLRENENXKERETNKESTEL
] X JE XX ERNENX 3

Mor
MM
A
A A
Al

"
K ey
e
X,

-]
!:l!

H_'Il'
E)

Al

Al

M

!
.‘I?!

>
FY
M
Ml
Ml

“ &* F
AN K XX KEEKEXEZNKEEXLRELTREREERST i
HHHI X I”H L !H Nk H!lIHllHHHHll!ﬂ!lllﬂﬂlﬂlllﬂlllﬂ!?v
x
-

o,
p ]
A
A_A
Al
|

x XK = ] XX EREREKXEXIERENERXNKRETXR NN
IHHIHIHIHHHHHH!H 3 XX K XXX NEXREDTFER X M
]

Iy,
k. .H HIHIHIIII IHIH F A
| HIIIHIHII II F X E
- HIHIIIIHI "ﬂ“ " ]
ki IHI“I"I | ] H“l
wEa EEESXRERIE
F ]

2
A_MN

H'!'HIIHIII-IIIIIIHHH'

A
i M oA A A A A AN A A

FY
Mo A M M NN AN NN NN N NN NN

A
o,
W
k4
|
A
o
A
A
)
4
X
E
M_A
Ml

M
Al
>,
.
]
"
Al
Al
g N AR AN
|

Sheet 2 of 5

H

a |
o A
T

|
n
"
.
»
o
A
|
|
|

o M

i,

H"HHH-H A A

|

M

)
i)

Mo A R A M N N A AN A A A

Al
Al
|
Al
M
|
|
Al
Al
N

A

Al
Al
]

|
E
IIIHHHIIH
A A A AN AN AN
M
A A
N
]

| I:l:?l

A A A AN XN
M
]
™

A
>

>
]
o,
A
Al
Al
|
-

]

XA AN
R

!
F

E
MM
»

A
A
ax
Al
-
4
k]
-
ax
HHF!
L A
-
E |
Al
-
Al
A A
e

xr..r..v.r.
e o

MM A
]

|
LA
Lo
)
anann:anananu
n:aaaua
LA,
i)
i
o

uﬁlun . . T w e e e

) F L

o “:__.xn Py .___.__..._.”.__.... v ;! ; ; ; X ] a”a x
X A X AR . - . ) g L

A_M
MM
Y
~
oA
Al
2

MR XM E X

2 A ; ; ) ; ; ; ; ; s O A A ) o o e e e e e

IHIHHHH AKX XERXERERREXXR

]
]
A ]
x
]

x HFIHHHHHIH!

oA A
A_A_M
Al
.
i
‘™
™
W

Hﬂ.ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂ I ” “

M
|
>
|
|
Al
|
H
-
H
M
L
A
E

|
|
X
X
-
x

.
£
.

i
‘2
H
E
A A
MM
|
HKF!F!

o)

A

Al

]
)

|

£
F'F'F'x?d?l?l?l'.

A
e

L M M e 'HH;-
]
X

.

v?‘!

Al

M__ A K A
L |
Al

Al

E |

M
£
~,
A_M_N NN N X

- i ]
i i i
; PoCnd
a"aﬂnnx”x” nnnxnaaaannxx.xnnrxxx L
L E i ; ;
la“__."xHHHx”x”x“xHﬂﬂxﬂnﬂnﬂaﬂnﬂnﬂvﬂvﬂ! ol
_alnlanalnnxr.xxxxxnxxxxxxxxnnaxnnn!xv” A R N W_RE_
MR R N N AT A e e e A A
an__.axnnnxf&xfrxxan:nxaxxxnxrv

FY
o,
-
F
.
™
N
MM
Ml
A
A

i
e
:x )
o
T
]
M,
i
)
M
|
)
x
L
X
A
)
A A A A A
)
A
)

-
b
A
A XN N A M N

HIHI-IIEHEHH!HHI"HHH’

HHI‘H‘H‘IHIIHHHIH‘H

e
F
.
)

-]
F |
A
Al
A
II‘IEH'F!H'
Hﬂ:xﬂﬂ
|
]
‘!
W
H
M
Al A
E |
A
A A
I'-
A_A
A

xR ;
xR A A A
XX ;

-

E A NN
]
£

o K A K K

A
H
H
F
.l!:'!‘.l!v o
":"I-I ]
H"?l-l H"H ]
H-Hx?d
?!xll!xﬂ
E ]
W ;l_u
e
Al

o,
x_E_x HHR S
X HHH L H”HHH.HH.PHHF.
x

b
A
|
b

M

X

e x”xnxﬂxﬂx

.nxnunxannﬂaﬂannﬂnﬂnuxu

A AT N X N N OE R A N

n ; ; ol ; A X W

EER oA e

mRERRE X NN ; 3 ; / 3 ; 3 A A X N

R R XX K AN ; X X XN E A

; ; lI“l-nxn:.xr.x ! ! o iy N N A

QAN Al o Al ol o o ; L e . llu"unanamzﬂxnxﬂnnv.nv. ; s ; A A ; A ; ; L s ol Al ; ; P aaannunnn ; A e’ H “ H o e
x e i ! o ; ; 3 RN R A A A A X A / ; ] / 3 ; i ; MR AR X, !

T

o A A ; ol e

R R R AN ! ; ! ! ! ; ) ! L R e
R R N ; ; ; g o o ; ; g e e e

" K
R X K
R RERE XX XX
E R R X

. R
& ; ; X ; ; R E X

o . ; 0 ; . A m R
PN R R R ¥ A A i i ; i iy ; ; EER XX

= b ; X A b ; : ; ; ; A ; g o KR R R R a0 ; ; b
: . : - a " : : 4 KA A XK

AN R E XX k

PR R R R R

e
e
M
Ml

A A

W

i HMHH r.xr.“.”.”.
PR RN NN
- ;! ol I
ey i A g A g
*
X

"
A
]
O
)
e
|
L i i i
MR AL N AN
M
A A A

A A AN X A M A
FY

Jun. 1, 2021

M X
x

i
i
L
A A

E
Ml
Al
A
Ml
Al
E)

|
MM
MM
o,
u

Al
E |
A
-
W
MA N A A
AN T
A A N

* n
AXRERRERER ; KK ; iy ] AN X J ;
o e a4 Eo e . . " oafl N . " ! - ¥ W XX XA

M_A
Al
K

A
Al
b

AN
l'l
M

M
F
]
EY)
‘IF'
)

|
A
Al
-H
]
F
E)
E |
" .‘I?!
N
A

R X XA N

A
A
Ml
Al
1)

Al
‘2
2

|
|
A
Ml
|
2
.

|
X

LA

i |
X

Y
k.

E ]
A
Al
Al
=
b

F

A
-H
Al
)
M
)
Al
L,
Al
F
Al
Al
Al
A
Al

o)

Al
Hﬂl
b, |

x x

R R X KK KA

; ! R R XN N ; ; d ! !

LY ; o ;

; ; ; d : e e e B B M ; . ; e e ; ! ; ; .rxHanHxHa"xHa"nu

AR MK R R R R XA ; ;
A A e e A e R R R X AN
WA KKK AKX KX

ol i

L N S N N

Al
FY
Y

"

]
e
.

..Hv”HHn”vﬂnwx”xnﬂnxuﬁwrxrﬂx o

.v_Lx nu_.nv.nx.nxxﬂxxnxﬁxxn iy
; ol iy i

e N

Al A

e i i ;,

Ll N N e )

A AN AR X KN A

el i e i

Jvﬁ!#ﬂﬂﬂﬂ#ﬂﬂﬂﬂﬂﬂlﬂﬂﬁﬂﬂ i

o)
o
o
AN
Mg N
)
i i
A
x
a3

.v.v“”r.”aHxHnHa”a“x“a“anxnx”x”rﬂrux
AR AR A R W A R A A A A A
O A i
y B ’ ki : N AL T P T L AL A
A ; i : ol g . XX, .nnxﬂnxxxnxnnnxu.xumnv”xuv
; Y ; o

.
W

-
F"I'
n
A
x:n
i)

-
-
w
|
Al
e |

Hﬂx
_:..‘.H
R
A
o
M

.
™.
b ]

x,

o

i
i )
)

J HH.”.H”H”H”H”H”H”H”U
A A
E N N 3 3
EE N / J ; o
N S ] o A A ETEETRELIEEELRER®SSX XN M
AN IHHHHHHHHHHHFHHHFH”.U [, 3 3 3 3 3 o ; HHHHH..ﬂHlIHHlHllllllll"l"l"ﬂ"ﬂ“ﬂ”ﬂ”ﬂ?

M
x
P
)
wielvlvin]

L
A o N,
A A A i ]
ot ;! o
; vv.un .FHFHHHHHH HHHHHHHHIIHIHH
x x, x_x
n

.

E |
RN

o i )
o .x”r.vxnr.xnwxxx x X oy

H
>

A A N o AN A R ! ; : - : o iy i

H

; ; ; o & ; x x X x " E A iy ; . ; R i )

.x.v.xxnxxxxv.xxnrxxnrn”xv P L) xn“n: AT R A ] . ! o ; S
; "

F
A A ; ; x x xR
~, v.xnn”n”v.xvﬂuxv.xv.xvv ; ; e na”nan"un un"a"lan__. ; ; XA . L R
; n o T i I T Ui
™

]

:“:”aHxHr.HlH:Hu”v“Hxﬂv_wr.”v_wx”v““v_”xﬂﬁﬂﬂﬂ!ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂﬁﬂlﬂ HHH ”. -
A A e e  a A A A A A A A A A N A XA AN
e
ol N N
T A I e i T

o

iy LA XK AN AT LN AT EER L ERE R ER R MK X ; ; ; oy oy o
wnux”a“n"n“a"l"n"n ; ; ; oo e o o o g e g e e e e e N e A Ea ; e R T R
ol i N ; MAE T AR AR AR

ol ; ; o

*
ol
i
o -f_.vx”v *

l.ll.

.._.._.rl.__..r.r.-_.-.....

. .l.........._.r.r.._l..._.._......r...l..-.l..-.l

& b oaom oa b dod bk i b kB

e ! L ] h.._h.._.r.._.._.....-.r.rt.l....-.r.._..-.....-..._.....}..rl..-_ . " J : A J e

Il_l..-.l....i....}.t.._.rrn b b omh koa drde i b .HHU._HH. L i s X ; u_.u_
- - ., .,

-_.r.-..-..l_......_.r.r F o g - L

L )

E

r

x_x

E X 1 L) A,
E R XN , ,

T, k k k L L o k k k k L

U.S. Patent



US PP33,110 P2

Sheet 3 of 5

Jun. 1, 2021

U.S. Patent

L et

.. -
..ia.-%i-ﬂ-r.-

ir i

.__..4.4.__.&....._.r.¢....-_
& &
| NN S

n T
P e N
u )

. -y & X BEE 1 X d -
A r . r h Fh & gk i¥ k) k]
LA R O N PN A L e
T ..—...k...-.....kh...l..l?hlllrl lxlﬂlr. IH.

, S

- ]
L e
el e l.._ITl.....-.I' HR.E””! "

e
- - .J' J

»

e
e
ok RN

s
X

L)
)
)

e
¥

-
po i)

A T e e
o N
- "'

»
s T
[ ]

L REE L n

L
TaaTn

| k ] XA Al o ] L o A i ' . gl -
B ; ; - . ; ) J ) LA N > .__.._._..._-_-_ N

[
.__....._-. 4

L)
[y

ir
*

HHHHHHHI

M T

IHHI u..HH. X

-
| ] l..'
o

L]
.r.r.-.l...l_ll.

CM W W)
o

e e

I o
L]
I?Il

"

F

»
LN

)

™

ks
x

L ]
X
¥

L ]
¥

L
»
X

L ]
X

AN L)

E ol ol

L)

DR SN )

e I )
e nl M

-m.,._u._

L ]
L g ]

w e xS B

Pl L
T a

L )
Pt

3
P
3

2
n

o
-
A




i HHHHH.HHHH .x"x A e iy e ; ; ] nn“a“a“n“u“aaa"

I

ol T e
o r-_”___g o AR R R
gl
A i)
I
i T )
LA EE XN XN AR AL XN XE
N N

>
-

X
X,

]
LN
sy

L)
[
*

X
»

; M o
r.-_.__.uk”...”...”.q””
x )
i i e e
X e i
e W i e i iy
ol N

E)

i
i i

#.._.”.._.
.
i i i

i
iy
™

L
i

US PP33,110 P2

N
)
XN
o
L)

R K NX
)
L)

A | HHH:H"H!H M
M
»
™

X

X
F3

|

Y
k)
A .4”.4

i
ir
ar
[

»
& &

»

NN )

N )

T R NN
x

1-*#:4:1-"4
)

RN N ]
*oEE
»_ N X

! W i
h ar i

S S S

i

*

l.-.t.v....k.r................r.....-..r”.......
A T iy dp e e ey e e dp oy e de dp e e e dp e e e bk d ey deodp Ao dpp iy o
S e de ey dp s ek e e dp dp dp de dtdp g dp e de ar b b de dp dp o e dr o de
1 b & dr b & dr Jp Jdp de Jpook Jr e dp ko Jr Jp Jp Jr dr Jr b dp b dr i Jp Jr & Jr e Jp 4 e dr 4 Jr dp Jr Jp o
Jodr b dp & S i b dp Jr de de Jpodpodr Jr o de B 0 Jp b de b 4 dr dr b 4 & O bk ode dr drody dp Jr
Fodrde b de de drodp o dr dp de o b de de dp p de ko de J b oar b ok b ok oa  h droa o d d o odr i d A
dr dr & Jr Jp dr Jp Jp dp o ip Jp Jp Jr dp dp e dp dp O Jp Jp & & b & b oa B oo M kAo dr dr & b dr o d
Fo b dp dr b dp dp Jrodp B d b dr h ko e dp b ko dr dr e b b Jr ok b s a e h b i d bk i
J d drd Jp i i i dp b i dr o ar b drode de dr b bk dr o ok oa oaom ok koam Ak koA k ddrod A
..r.T.T.r.T.T.l.'...l..r.l..T'.T.T.r.r.r.r.r.fl.T.r.'.r.f.f.r.r.rl.r.r.fll.rl.rllb.l.r.r.T.T.T.T

- -

M .r......_......._ ....._........-._............._...._....................r.....- P P

:Jrl'l'l'
El
i

I
I
o

r
»

L A
¥ &...&4...4#......&&4&.4*.rt...t...t.._.t._,.u_...hr....qk:... LAl
M L N RO e )

-i-l"

L)

[

EaN
o AL
....4#H...”+H... i
Ll
N

L K
»

-
»
& &
» ¥

]

L

F

Y
i .___H.q
Xk
L
Pl

ir

ir

Lt
»
Eo )
»

Fy
i
»
o
»
)
»
A R R F
»
o
Fy
¥
44-#:44-
L

i i
ks
ks

e

*
X
ir
X

»
»

& dr ke ar ok k
g
i

]
»

Sheet 4 of 5

ERC I al k al W
X H.___H.__. L .._.”.4”.4”...”.;....4”...
M r.-......-.t”.........r”......_.........._...............r....- . .r....”.r.r... H\”.._ ”.r”.r“ .rnn”.r“.__ H.r“.__ “i ._.1| ”.r”.r”.__ H.r”.._ H.r”.__ .r.....-..-_ -~ - .-..-_ l......-..__..... et .._.....l......-..__......._......_...-.........
N Nk S e N AR A R e i el .ainau.._....q..........q....q.q......&..........r.q.r
xo

L

Fy
)
»

*

)
EN)

L S )
X X X

»

.
Eals
Pl N
gk
e

e e

Lkt X dr dr ki A

e ey e e e e e e ey gy e e dp e e ke e i

R N N
Jrodr dp dr dr dp by o dr dp dr dr dr drodr dr Jpode dp dp dp de dp 4 dr & Jr i
e

.r.r.r.r..__n.__.r.l.__.__.r.r.._.r.__.r.r.r....r.....r.....r.....r.....r?.__t.........-_

M, “m T A AL NN I T MR )

ki

-

L)
Iy
FEE RN R N BN
»

F
x
e

F3

RN et N e e )
X
i
Iy

e e

N NN RN et N )
N )
e

¥

»
s
a

i
¥

X

ar

»
L
L)
L
L

L
L ]
)
r
-

F)
)
F |

N M R R
AR
o
H.qu._..”.q”.q”...“-. - . . . . R . ; x Lt .4H...H....H... ¥
L A . . . . B - s L Ot a3l al kg 3 e e R e R ey e e
. . .. . . P . .. . A NN NN }.”...“l”}. Pl iy ..................r.:..;..r.r.....;..r.r.r.r.:..r......#.r#b.r.r.r.r.....r.-...._ .....ri .
P

»
|

o
»F

]
[
»
F)

T a

L ]

-I"i

L ]

B

¥

»

L ]

M
Hd

W
&+
»
»
»
¥
i
A
MM

»
&
»
)
»
¥

XX

»

H
oM
|

&
&
f )
i
i
N A A M A

A e e
& i g & o
w 3 o A

L .:.. ..___.._.HH“H”H il.”l#l. i l..;..:.”b.”b.”l.”.r*l. i
!.H!H!HHHHHR!HH.H.HHH!HIIHI !.l.l.l.ll.b.b.b..!.?}.b..!b.}.b.}.b.b.?l.l. .:..r.r.T.r.r.__l -.__.__.r.T.__.r.:..rb.b.b.l.l.?b.l..rb.b.b.
x!- H HI-.- }..T.T*b.*}.b.}.}.b.b.b..rb..f.rl.fl.l.f.rl.rl.r.r.r.r.f.f.f.'.b..f*b..f.f,.
l l
H

»
&+
¥
F3
Fy
MM
I.H-HHHHR

L )
FY
¥

i

I-IHIHI!H

[
o
X
&
Fy
)
IS
W
Fy
i
F3
0
F

»
»
F3
¥
¥
»

oy

»
Fy
IS
i

3
a

»
F3
[3
s

r..
.. u u
.H:Hx“nunn"l“““xﬂununnnunll A e e e T e U R i e e A e e a T
Hxxax x -
x
x
r

f
R
X

|
N
.u..u.u...__u.ﬂ-_.xxnnnnaxn 2

~ o

2
!
o T g
A
L) ¥ i k k k h .x.xnu o s
R T '» 1 iy i i 1 ¢ al e
i - ] K K X ]
_-”._..H.q”............ X a® : Pl nnunn“l“linnnnnann iy o
o ; ; [ nnmx”xﬂx”x”n”n“a o
oA A A A K XA
) »
RN N

el ) ]
Pt ) L. |-_-_ >
L A
i

o
0
e
™
4-:# M
A
ok x
AA
¥
o

xR E
X

)
L}
)
»
»

X
x
1
X
N
x

i
"""I*i*l‘*i

F
F3
»

»
Fy
»

A e e e

. .4”.__. i ...”...”.._. s
O MM NN MM N NN
i

& X
F
¥

A
E ol )
J|‘J|-

»

»

.
ol
PN
EaE

Jr‘q-"arﬂ-
A
RN
ARy
Iy

X

¥

I

)

™

¥

)

:4- L
L)
e 2
|

F
Eal s
X X
s
¥
- |
-

F
A

[
[
L LN M
; M DN DN M N MM NN .
L N N M N
; L Sl o M x e r A
. o N
__.anlﬂrv_xnwxxnv.xxxn.xu.xnx ; e o e o e e e R A A A e o ar ala WEL  N dr dr W e dp de b
r o b N o
A ] vxxrxxaxnnxnx”l“n e n o b ; ; R BN DE ST L RN LN N RN TN R Ean
) i k 3 ol ir koA oAr oA I
e d i k T o P P S
] rdp b dr b U b Jpodp b b e b b b & X
PN dr de dp dp de b b b U de de b b M dr XN
i

F3
e A
!I
|

& i ir i ol
L r
et ; St ; " ar iy e dp e e dp e e
A A i o A N o i dr e e e e e p ke e ey 4 P N N
AN M M KR E R ] dr & dr dr o b b b b A b o 4 A i .l-
MmO M N NN o ] ; oy i t Jrdp Jpodp dp b de b dp dp Jp o do de b de dp Or Jp Je |
Jp e de dp dp o dp e de e dp dp dr de dp o dp dr dr drod de dr & & dr 04 Jp & dp

L}
xx
L
¥
L}
i
r
L}
L
L}
X
r
r
r
L
L4
L}
L
L}
L

'

™

i
HKH

.I-I-h.
|

s

L N N R N NN N .
N N N N N N NN e,
N N N N N N Y A x
B i A dp Jrodp dp Jr dp dp b e Jr b dr ok A dr dp Jr i dr A dr Jr Jroar b 4 O Jp N, N
Jrodr e e e R e e ke dp b b g B b A e e b b b b by de d de i
EAE I ME M el nl R ......1..1..1......1....... ......_......r.r.t.._ hh ek k a .....r.r.._ ......1......_. IIIIHIII!I
......_......._......r.........r.._......-..-.l......r.r.__.__.r....__.r.r.r.rn.__.r.r.__.rn.__.r.... ERRERX

i
L
k|

|
IH
H.I.?l-l

. A
I"IIIHI"HHIHIIHHIHI.H-H

Jun. 1, 2021

. -__
X N XX
P
L
x

o ) MR RN XA R NN
iy A A e M AL : e i
MK e  w x w A Al N Al K A AR WK s
i i e W 4 . iy
.nnnnr.xnlur.xn:r.xa:xu L) Ll )
| W )
e e i i L) ¥
i i i
Ch o o A A R AR A RN NN
A AL A e e
o A i
A i
n..nnxnx.nnnr.n:nrxrn:nj“anr P T P
.

|
X
F
-
!F'"
o
M
F)

L
lllnuﬂ"“axﬂunwﬂn
1 xln:x.ar. .J___
K R KR R

XX AN NN X
A

!
A e
)

A KA
A

)

>

A
Al
|
|
E |

F |
Mo N MM A

Al

Al

)

|
A M KA KN KK N KR AMNENEER X
oA M RN KN N X ]
o Hﬂ!ﬂlﬂﬂﬂﬂﬂ!ﬂﬁﬂxﬂfﬂﬂlﬂﬂ X_M_N_KE_R
HHHHHHIH!HHHHH = - xE A X
]

I-Ix
|
M
x
|
K
-
E |
Al
|
E |
A
AN
A
M
]
Al
Al

l"?!
M

ey
|

.H!HIHH

"

]

Al

H]

N
|

A

! woN
o N i
g A, R T, TR

|
e

IH::II’H"H.IHH"H F |

l-il"ilxil
“H

il:iil

e

F!xl

i!“il

il'.?l

l“.

wh

H:I

H.
L |
A
.I.H-.fl-l
L H:
x
A

Il HIHHIHIII.HHHHHHHI
ﬂ Ll L B I HHHHIII T, K II IIHHHHPHHHH! HH

nn!
M
-lﬁliulﬂalnﬂxlnxﬂlﬂlxﬂl
oo A
-
A
E
Al
A

|
o
-ﬂ"lailﬂ

F
MoK
s
-
I:H

||

|, |

LN R o x | ] AR REMNERES
.- "}.}.}.‘l -Hﬂlﬂxﬁxﬂﬂl ; E l. ll“ll oM EX XN
; | |
e

oSN SN
EEARETE™RK
E X XL NN
MEREXXMN
- 1
B EMN N XM,
o annaa.nun” x._._

'H
)
¥
A

A

M_A
|
-l-l:llh

|

|

.

|

M
A

e

i AN

l:l
|
A
|
|
R
F
HIH
et

'
-

o
)

|
-
oo

. Pl ]
P e
i P

; O
WM Mo ; J e e i NN ..”.._“.._H H._..H.q”...”...”._._.
o ol ; d ! . I ,

- ! ! 1 y ) & b b ok
aIH“x”xa!”n”xaxﬂnﬂxnlunﬂn" . / oA ! o H”__."a a"__. G o -_...H...r.rﬂ.ru......n.....r.......rH.q.._...r...H...H.rH...H....“.
. R o o e e e e A R T T oy
* e u.r.x.nr.r.x:.r.xnn.nr..xnll-lll-. A e A e e e BB R e A e A e
» ]

%

X
X

»

A
A
M
*
»

|
E |
-
.
Ml
A
|
Al

L]
‘e
X
]
A
]
M
A

&
i,
Al
]
Al
|
x

L
»
Y
M
2
]

»

ot SN N )
X

)
-

o

*
¥+ &
L]

... i,
”.-.".l.i.l..-.l.l!}.l..-.# L] o * .li H“H”v“! W l”ﬂ“ﬂ“ﬂ”ﬂ”!”ﬂ”ﬂ“ﬂﬂlﬂll LN L N X X l“ "l“!“l“ﬂ“l"ﬂlﬂ“ﬂ"ﬂ“l H“H . l"l"lll“ll ll || . I' E.-..H.r.__.._ 1._1”....“.-.“}”.-.”.-.”.-_”4” “.-.”.-.”.
> & 4 i 3 ar i
'i.l.l.}.}.l..{.... L .............-..}.J.?l.i‘ E * .{l. HHIFHHH s HHHHHHHHHHHHHHHH“IH ‘Iili }.-_.l IHHH!JH L] Iﬂlllllﬂﬂﬂﬂxﬂﬂllllﬂxﬂllﬂ HEI e e II- "l l.. ilb.#l}.}.#}.j.l{ll.iiliil‘ i.
e dr g dr & b b S i i ) [ Ll X X KN = AFXrRENELREN B y | ] ] LI AL L L ]
TR e : xE X TR RERXEXNLE P »
P T T e A e
.___:.”.___”.r....r....u.r.-w......r”.._.u...” :"a"n"u"a“n“ann"xa:"a"l"nl i l!ll
& b 4 b b b koS ik ¥ EREEXTREXZEEN HEIIHIIIIII
P N RN NN B FEEFEFFREEFREFYDNK EXreEr
Il_ll.?.....-..........._....t.r.l.-..r.-.....}..-. 4 | e N X F N
& B i X & & ki

L)

ir
L]

EN)
E)
)

Y
-
Y
o
L]
-
[
&
-

X x
L3
i
¥
X
i
¥
ty
»

o
LAl
i
*
[
*
-
-
Y

*

N N N
EY

ey
v
P
ey

i
IS

el
e T,

F3
X

R
-._...4“.__.“....“.___“.__. L )

; L N
LR

[ N N )
¥
)

»
i
i

-
)
4-:#:4-"
AR
BERE NN NN
U
)
N N )
)

s
¥ d
L)

._..

P AN ur [}

ar e i i A A el

.._..r.r.........t....._......_....._......_..r...r....-...”..u e e e
P A N N T

F )
)
O e
L)
X
N

A

ir

*

U.S. Patent



G ainb

- .......H.aﬂ- H... “..r“.ﬂ.-.nrq.-_....-.qtqt....-.“ l...“-....-....___- .__.“.._.H..H...Htﬂ.qﬂ...ﬂ...ﬂ#ﬂ...ﬂ.rﬂ...ﬂ..ﬂr “..r“ .__.w.._.“...u.r“ -“ . H_.w... “r“...n.-.,__....... ...“_4“...“.-“.._414#“#“.4“._.“.4“.. “.._.“._-U-ﬂ__..“__._h-_l
NN AR ) Y R e N e N e o ) Lot e o el
-......_.__..___.__....-.“..4....._..___.._.._...4... L A e AT .-_.r.__._-_.._.._..#...__“r........___.__......_.....q.___:._-_.._”r......- ,H.__.q.—.q.._._...ﬂ.r....._r.q.-__._ RN e e
W W e i R N N e M L N x R R
L R I e R T I LI NN ML

& i i i
o N
o
4.-”-”.-”.—”.-”1”!*#“.»“..q”i”..._U..__._l”»...1”-__._.. Bk A gl AR
.
L A Il R e O N
R e NN T M LT NN I e N M T
N I N o R
R E o N et
L S sl TR e
Jn i &+ o - .
Bl ke A e R rk

R

L)

)
L
.

»
.
Ll

-

LN

o
L e | ¥
*

L3 B I el
vty

A A
i
g

R W o W
EC T W It W)
L R L NN L

US PP33,110 P2

P
-
Tt

e A
ol
A e
2 G L R
o P A
Ll L

h ':E.::;:_ :

e
o T S ) “."_.."-_" -
e > 'y

[ ]
I N N C N o 3 .I' L L N
F N R I l_m:.lI L L

X
"
i

) .-_H .-_” .4H AR -.".-H:“...“:H.q...-.
L RN ey
AL

!-I.H
o

[ e
[
o L N A
x ar .l....ll......__.._b.-_q.........__l.l.r.-_........
r..r &+ n

Sheet 5 of 5

- .4"._.”...“....“...“_- e
LN l"n

L e e
LM M N

A
]

)
rr.nxn..u
¥

u ol ol

Bk Ak Bk i ok B BBk ) s g
|.......qh..tt.r4.._.-.-_-.-_.-.4....._..r..-.r.._.
N Y oW g dr A b W
Bk s b kL e e el ol S
Ll A ) [

L )
rl
e N

Jun. 1, 2021

A

= A
AW A A NN
‘IF'!':"'H !:'!! HHH o

i
2

H
b ]

AN
o xuxﬂr A

]

HHHHHHHHHHHHH

xR .

L] A X

»

IIHxHxHHI!'HHHHHH

e e

Tals lalaulallllnﬂl"

-

U.S. Patent

|
LA
¥

Mo
H?l
I!Hll'

)

Ml

M_M M
|

™
x

)
M

K H:!F" o

XM
-

A A M M N
o A
Al

|
)
||

A
|
I.I
I-l
ot

.
.l
H o
weeh
Al

A

oo N N

;o
X,
A
.
|

x
-
.
M
W
Ml
o
| d
o MA K N MK R

l:-H'H-

b, ]
-
x
A

]
|
]
|
o
x
oA N AN N NN M

i
o
X

i
i
A
X3

S
.
2
Y

H
M B A N AN

A

o

|

A

i e i

o

o
oy

ol -
LI N NN L
& o & & & & & I'"-.""
]
[ ] »
]

A lr.nanxl“a"a"“r."a

-
....4.;._...;.;...._._
.4#.4.___.;.__.....4
I__"”.-_-_.__........_...._-“......._-...._-_ " x
PP A N A

LR

d i e i e

L) L)
NN NN AN

o
2]

| L ]
]

o
._f"-.l
HIHI o IH H.-_“"II“I!

e -

k. HHI"!”H"I ] H“l | |

Hllﬂ Ilﬂll . | |

e
] Hlllﬂl

)
MM
A_M
||
A
MM

M
-I M
| !::-I-

X .l l“
e
e
IH .I e _R_E
e




	Front Page
	Specification
	Claims
	Drawings

