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(57) ABSTRACT

A new and distinct variety of ‘Honeycrisp’ apple tree named
‘SO 7’ originating as a whole tree mutation. This new variety
1s unique from 1ts parent in the brighter red, highly colored
fruit and bright red coloration of the petiole underside
extending to the leat midvein 1n a majority of leaves.
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Latin name of genus and species: Malus domestica.

DESCRIPTION OF RELATED APPLICATTONS

The new variety, ‘SO 7 differs from its parent and other

varieties 1n the following characteristics:

A. The fruit of the new variety finishes to a bright cherry
red color over 80% to 90% of its surface and also
exhibits a bright cherry red color over 80% to 90% of
its surface and exhibits bright red leal petiole under-
sides and mid-vein undersides.

B. The new variety differs from 1ts parent, ‘Honeycrisp’
(U.S. Plant Pat. No. 7,197) in that 1t fimishes to a bright
cherry red color over 80% to 90% of 1ts surface and
exhibits bright red leaf petiole undersides and mid-vein
undersides.

C. The new variety ‘SO 77° differs from ‘LJ-1000" (U.S.
Plant Pat. No. 22,244) and other related selections 1n
that 1t exhibits bright red leal petiole undersides and
leal mid-vein undersides 1n a majority of leaves. The
new variety differs from ‘DAS-10" (U.S. Plant Pat. No.
24,833) 1n that it ripens with the original parent,
Honeycrisp.

BACKGROUND OF THE INVENTION

A new and distinct variety of ‘SO 7’ apple tree originating

as a whole tree mutation of the Malus domestica variety of
‘Honeycrisp’, (U.S. Plant Pat. No. 7,197) and 1s heremafter

referred to as ‘SO 7°. This new sport 1s unique from its
parent because the fruit finishes to a bright cherry red color

over 80% to 90% of its surface and exhibits bright red leaf
petiole undersides and mid-vein undersides.

SUMMARY OF THE INVENTION

This new and distinct variety of ‘Honeycrisp” apple tree
was discovered in Roseland, Va. as a whole tree mutation of
‘Honeycrisp’ in an orchard planted in 2009. The new variety
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was noticed because the fruit started coloring to a much
brighter red finish than the surrounding ‘Honeycrisp’.

Observations during the next two seasons confirmed that
the fruit colored bright cherry red color over 80% to 90% of
its surface and exhibited bright red leal petiole undersides
and mid-vein undersides.

In August of 2012, buds were taken from the original tree
and trees for further testing were produced by clelt grafting
onto existing apple trees. In August of 2014, buds were taken
from the oniginal tree and asexually reproduced by chip
budding 1n Brentwood, Calif. The new variety has remained
true to the description herein contained. The new variety has
not been grown on 1ts own root.

DESCRIPTION OF THE DRAWINGS

The accompanying photographs show typical specimens
of the new variety as depicted in color as nearly true as 1s
reasonably possible in color illustrations of this character.
These specimens were obtained 1n Roseland, Va.

FIG. 1 illustrates the fruits and foliage of the new variety
at maturity.

FIG. 2 illustrates a fruit and the underside of the leaves of
the new variety.

FIG. 3 illustrates blossoms and a bud of the new variety.

NOT A COMMERCIAL WARRANTY

The following detailed description has been prepared to
solely comply with the provisions of 35 U.S.C. sctn. 112.
and does not constitute a commercial warranty, (either
expressed or implied), that the present variety will, 1n the
tuture, display the botanical, pomological or other charac-
teristics as set forth, hereinafter. Theretfore, this disclosure
may not be relied upon to support any future legal claims
including, without limitation, any claims relating to the
breach of warranty ol merchantability, or fitness for any
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particular purpose, or non-infringement which is directed, in
whole, or 1n part, to the present variety.

DETAILED BOTANICAL DESCRIPTION

A detailed description of the ‘SO 7’ cultivar follows using
The Royal Horticultural Society of London Colour Chart,
1986 edition, for color identification except where general
color terms are suilicient.

Parentage: A whole tree mutation of ‘Honeycrisp® (U.S.
Plant Pat. No. 7,197). Locality of the original discovery
and observations 1s Roseland, Va.

Tree:

Age.—10 years.

Size.—medium, height 3 m, width 3 m.
Vigor.—Medium, yearly growth averages 0.5 m.
Density.—Open.

Form.—Wide.

Production—Medium to heavy, averaging 2 bushels to

3 bushels per tree dependent on the dwarfing root-
stock used.

Growth type.—Spreading.
Bearing.—Annual.
Trunk:
Size.—12 cm 1n diameter at 90 cm above ground level.
Surface.—Smooth.
Bark color—Grey 201D with shading of Grey 173D.
Lenticels—Length 1 cm, width 0.2 cm.
Lenticel color—Grey 201D.

Lenticel density.—1 per cm”.

Branches:
3-vear-old branch.—4 c¢m 1n diameter, color Grey
201D.
2-vear-old branch.—2 c¢m 1n diameter, color Grey
201D.
1-vear old branch.—0.5 cm 1n diameter, color Greyed
Orange 169D.
Lenticels.—1 mm 1n diameter, elongated 1n shape, color
Grey 201D.
Leaves:

Size—Length 10 cm to 13 ¢cm, width 4 cm to 6 cm.
lexture.—Somewhat leathery.

Form.—DBroadly lanceolate.

Base—Rounded.

Apex.—Pointed.

Upper surface pubescence.—None observed.

Lower surface pubescence.—Finely pubescent.

Upper surface color—Green 137A.

Lower surface color.—Green 138B.

Venation.—Pinnate, 10 to 12 veins, mainly alternate.

Mid-vein—Red Purple 67A on most leaves.

Margin.—Finely serrate.

Petiole length.—35 mm to 40 mm.

Petiole width.—1.5 mm to 2 mm.

Petiole upper color—Yellow Green 145 C.

Petiole lower color.—Red 46 A at abscission layer
becoming Red 47B at base of leaf to tip of leal 1n the
majority of leaves.

Petiole groove.—Very fine, depth 0.1 mm.

Stipules.—Very 1ine, at the base of the petiole on
almost all leaves.

Stipule length.—9 mm.
Stipule width.—0.1 mm.
Stipule color.—Yellow Green 144A.

Leaf glands—None observed.
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[.eaf buds:

Length.—10 mm.

Width.—10 mm.

Color—Red Purple 59A.

Placement on branch.—Alternate, closely held to
branch.

Internode distance.—60 mm.

Spurs: Present on 4 year and older wood.

Length.—20 mm.
Width.—4 mm.
Color—Grey 201D.

Flowers:

Bloom period—EFEarly to mid May in Northeastern
Virginia.

Presentation.—Showy.

Fragrance.—Faint.

Fertility—Somewhat seli-fertile, provides pollen for
other varieties that bloom concurrently.

Pollination requirements.—Pollen from another con-
currently blooming variety.

Flowers at popcorn stage:

Pedicle—Length 3 cm, diameter 2 mm.

Pedicle color.—Yellow Green 144A.

Bud—1Length 15 mm, width 8 mm.

Bud color.—White 153C petal color with a blush of
Red Purple 63C.

Flowers at full bloom:

Corolla diameter.—38 mm to 40 mm when fully open.

Numbers of flowers per cluster.—5 to 6.

Petals.—Arrangement: separate. Color: White 155C on
upper surface, White 155A on lower surface. Petal
number: average of 5. Petal Veins: upper color:
White 155C, Lower Color: Red Purple 63C. Shape:
rounded to slightly elongated. Margin: ruflled, can be
curled inward at tip. Size: length 20 mm, width 15
mm. Texture: smooth. Petal apex: rounded. Petal

base: broadly lanceolate.

Pedicel —Length 5 mm, width 3 mm, club shaped,
color Yellow Green 141C.

Sepals.—35 In number, wedge shaped, sharply pointed,
length 5 mm, width 2 mm, color Yellow Green 145A.

Filaments—Length 7 mm, width 0.5 mm, color Green
141C, number 16 to 18.

Anthers.—Length 5 mm, width 0.5 mm, color Yellow
Green 149D.

Pistil—Length 8 mm to 10 mm, width 1 mm, color
Yellow Green 149D.

Ovary.—Length 4 mm, width 3 mm, color Green 141C.
Stigma.—Width 2 mm, color Yellow Green 141D.

Style—Length — 9 mm, width 0.1 mm, color Yellow
Green 141C.

Fruit:

Maturity when described.—Firm ripe.

Date of picking.—September 8” on average in North-
castern Virginia.

Size—Axial diameter 75 mm, transverse diameter 85
mm.

Fruit weight (firm ripe).—220 g to 240 g.

Form.—Round to slightly flattened.

Cavity.—Acuminate.

Basin.—Symmetrical, abrupt at base, depth 20 mm,
width 30 mm.

Calyx—Symmetrical, acuminate, depth 16 mm, width
30 mm.
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Skin:
Thickness—Medium thin, approximately 45 um.
lexture.—Tender, medium glossy with medium cuticle
wax.

lendency to crack.—Can crack depending on weather 5

and temperature. conditions.

Lenticels.—Very faint, round, size 0.001 mm in diam-
eter, color white 155B.

Skin color—Red 42B with faint striping of Red 42A
over 60% to 80% of the surface.

Ground color.—Yellow Orange 20B.

Flesh:
Aroma.—Fragrant, sweet.
Color.—Yellow Orange 19C.

lexture.—Very crisp and juicy.

Core:
Bundle area.—Medium to ovate, cordate, symmetrical
at base.
Bundle—Inconspicuous, green, alternate above sta-
mens.

Carpillary area.—Distinct, medium size.

Calyx tube —Slightly urn shaped, open.

Depth of tube to shoulder—16 mm.

Styles.—Distinct, pubescent.

Stamens.—One distinct whorl, small.

Axillary cavity.—Wanting.

Seed cells.—Walls thin, tough, length 17 mm, width 6
mm.

Longitudinal section.—Broadly ovate.
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Seeds:
Number perfect.—10.
Number in one cell.—2.
Length.—7 mm.
Breadth.—3 mm.

Form —Lanceolate.
Color—Greyed Orange 178A.

Stem:
Length.—30 mm.
Width.—3 mm.
Color—Grayed Red 178 A.
Use:

Shipping quality: Excellent for fresh and wholesale markets.

Keeping quality: Sitmilar to ‘Honeycrisp’, averaging 0° F. 1n
mid-winter.

Tree winter hardiness: Very winter hardy, similar to *‘Hon-
eycrisp’, averaging 0° F. 1n midwinter.

Bud winter hardiness: Very winter hardy, similar to “Hon-
eycrisp’.

Drought tolerance: Similar to ‘Honeycrisp’.

Disease resistance: Similar to ‘Honeycrisp’.

I claim:

1. A new and distinct variety of apple tree, Malus domes-
tica, substantially as herein shown and described, charac-
terized by brighter red, more highly colored fruit than
‘Honeycrisp’ and bright red coloration of the petiole under-
side extending to the leal midvein 1n a majority of leaves.

G o e = x



AN R - b3 . - ) . i e b rm o ox om T oa - oA A A A A A A A A ar A A om o A oA - F] -
2T e e : o I o O I I N o I N O T O N N N NN
RN ( L e M Y 0 L B L L L o

ax -
P i L)
» Ay L i ek R
et Ay P DRI A g A Rk e &k de i dp A k& i kR dok kR A kk ke ¥ Eal
L i -
*

X

“.....__ ....“...“.4“...“...“....“...“...“...“.4 .._.“.___“.....“.rH.._.H....“.._.“.._.“.....“.._.“.._.“.4“.__.“.._.“....“....H....“..___“.__.“.4“...“}.“&“}.“#.“*“&“#“&“.}.“........ .q.“.....,....w.._. “ “ P ....“.__. .._.“...“...u

L T I R R e g g
a i L N e o e e e Sl X i b R A "l

ar ar o i i o
e e e e X e o e e e e e e e  w .......4......#.-._-_1“
A e A
w N W
a 'y )
ur -

W T

i IR |

CEE N )

-

4
a

4

L

o
X r

F
L]
R
F
»

x> ¥

EREUOE e I-.-____.__.._...___..4.4......_.............4#....___.._..._4.._....4...........................4...4_........4_...._........1..._..........._..4......_........
N N ) L NN A ) L N e i
.__..___ ._1 .__.
.-.

»
¥
»
F)
»
a»

W L)
r x

e e e aa i d . L I N e A )

.r .r .r.r .TI.T . . .r
-.4#&.4#...&._1444.._tnb.u....q._........ﬂ.~.n..u......tu...t&....r...k ... . -..............4&...&.......-#......4...441&1...4.._.4 ...“._._.__. “H H
.-.
.-_
.-.
....

L
» X

L A N A
d A i e X e e e

»
a»
»

)
X
¥
»
X
¥
)
&
X
)

[

&
»
¥
F)
"
X
»
F)
¥
»
»
¥
)
a»
¥
F
X
X
F)
»
»
»
F)
L
»
»
X
X
X
¥
F
¥
X
F)
L}
¥
:l':#ll'
wyt
»
»
o
L}
)
a»
F
)
»
X
EN )
Eal)
)
]
)
X
L}
)
F
L}
"
"
X
L
"
X
X
»

i X i

N e

X kX L)
L e I S S e S g iy Pl Pl iy X
L) L e N RN ) L3 MMM NN M)
Ak dd wh a e Bk a T e e . U R s N ) W L3 L)
> .-......n.._.__h_.q.ﬂ.”.._n.“.._....__.....r.r....rﬂ.r...n“.H.J-....._....rh..#.r....q.._......_.r_.. ; AL " r
; . L R el N e )

>
F)
F)
i

E) W i e A e e e b e b e e e e » »
X Ca;

L) e ki i
e
R

X

Ll
L ks
...4
._..

+

et
XX
»
XX
[
¥
¥
I
X X
X ¥
Iy
I
X X
Fy
X
I
¥
X i
™
Iy
F
™
Iy
)
X
™
¥
X
x
Fy
X
¥
i
)
ERE
E )
-

EN )
*
»
X

LA
L
L )
i i ke A
& o d i
ki *
.4“.__..___....4”.__..... *,
ar iy &
L) i

ir
I

i
*

X
»
F)
L ]
»

F
¥
FY
¥
¥
FY
¥
¥
FY
¥
L]
ECN )
)
)
X
LN
»
>N X
L)
)
X NN
EN )
» X
X N X
¥
¥
¥
¥
X
¥
»
i
¥
¥
¥
¥
¥
Fy
»
»

)
[
i o
i

i
Eal

*

i ar L)
k) *

¥ Pl x
i ks ¥

i X dedr i

* ar i & L)
) * Ll *
Iy
L i

.-_....4&....4.4....4.4...&&....4._1...”# i L)
"+

x Caly
L) L)
LAl
wx

L O S N A L3 w L) AR A W e W e e W e e e e
L)
wx
)
-

[
ir

W R L)

&
ir

B
F3
»

r

L e e

»
X
F)
»
»
»
F)
]
F)
EE M

L)

i
i

X

*

)
M)
o

»

»

¥

¥
E)

o
-
ir
>
ir
ir

boa
»
L

LN )

¥
& & & B ¥ i

E N et aa
)
X
X
)
»
X
»

& & &
X
¥
F3
¥
F3
i
»
-

R B R M )
»

e SN
)
»
»
X
»
»

L I

X X
ar "y
L) ¥
& X
- ¥
L] ¥
) .._.
L) L)

*
[
&
*

P )
X
»

)
)

[
*
[
&
-

Caas
EE ot ka a al ety
A e AR
drdr g 0 e e ki ek
...H...H...”...H....H...H....q.......... "y
L
A e e
&

L)
»

L)

)

L

ir
X
ir
F)
ir
[
*
[
&

L e e S e s iyt e e d ekl i L) L N e e

& Bk de bk d ke kR ke ok kX k& N .___.4.__..___.4.-..-_....___.4...4.4....4..........4.......4.....1.._.”.r.........._.............w.........r.........t.................
e N s a a aa a a

Bk g b ke dr kA el ek
o &

L O N .r.............4....._.4............4..,..............&...._.”_1

-
¥
)
)
L)

-
L}

L
o R ) Ll
AE AR R kR G A
el WA A e dr
L M M M Nl M M AN dp dr dr A R A e
M MR MR R N M N SR AR AR
N U A )
iyt U e A dr e g d e ey i
R N N e ) *
L aC b el 3 00 0 SE aE al 0 el
iy o e e ek i
L R N e e W Y I dr drode i
e e .rH.__.“.q.__..___ .__.“.._.H... Eaals
L) i A AL
; o Ll
XA N N N AR AN L)

LN
A R . o o

xxxuunx e . R LT A L . e .q”...”.q...._._
Tan -xi [

n...nl..an a

Y
Lt
[

I
O

o

L

i

X X
»

X X
)
»
)
»

...H&.q....a.q....a

LR N )
-
X

Eal )
x

)
i
.. -
i -..-._.-.r....._n..__
- o

"+
'y
P

e,

F3
»
»

F)

* ur

dr e 0 e e O ke e
P .-_.._...”.-_ L) ...”JH.___H._..
1........1...1.1......1.__....__1..__.._.._._|.__.__ ... .-.l.l Il..-.lll.
_-_

X
F3
»

ir
™
ol
i i
Ll
Ll
Ll
Eals
iy
.
» %
iy
& ar
Pl

L)
)
M)

'ty

x
L)

™

e W N N e e L *,

L L sl * L]

b e e e e e e e e e B e b kR R *
A A e e e e e e e e e e R & R

-

™

[y

X
L)
5

x
X
»
x
L RN N N )

N )

Lt e
»
»
F
L
)

»

»
L)
¥

¥ X

¥
»
B
»

L
»

113 P2

X X

F - . . . - .
X ML)

L
¥

i
N N N 3
w r r

A r
..q”.__ &r...tnknktku...“k”;”..n&...; .__.“..q e
r F
ey e e e .
+ L)
i

L ]
F3
»
F3
¥
*
»
¥
L
r
[
i
r
¥
X
¥
¥
»
¥
ax
X
r
¥
X
B
»
¥
¥
¥
»
L ]

. .. . . . . .. .-_ l..-_.-.
. - LU )

X K A Dl el

N . LT . .. . . L. . Tt tatat

x

+
F)

Ll
o
- %
o

O e )

2

»

dr e i

»

»

FY

»

»
P
E)
LM

E
HH Hﬂxﬂﬂxﬂﬂﬂﬂﬂlﬂlﬂl . HH
H

»
L ]
B

&
4..._......4...1.....44114.-4.4”4_.._-_4_..1_.....4...
....
.-_
._..

»
»

)

L e
E) E)

Ll f a3
x

X

»
&

ay L)
[ iy
) *

4 N

e N T e,

EaE L)

L] ¥

- ¥

* >

", "y

ir

o

[
o
»
i
X
)
A
L)
»
X &
»

LN N )
x

L ]

e
-
L .-.......1.-.
RN -!q.l.ll..lli L
W W i iy i
e LA - ....H.... T a ) o N
._mlui. A A
&

CaC )

»
»
»
B
]
»
»
»
L 3
B

*

)
»
FY
*J-
¥ r
X
4-*:
e MM N A A
¥
Tty
Fy
»
»
Fy
F
i
¥
)
»

X
»
ia-*l:aa-:lrl-#lna
¥ »
»
»
»
»
»
i
»
X
»
FENEE RN NN YN

»
»
)

i
-

F3

L)

L ]
»
L
¥
¥
X
B
»
»

L)
s
Eas
Ll
L
Ll
¥ i
Eal
Ll
L)
Ll
Eals
L)
Eal)
L)

T T T o e O
o oh N
. am wa el

. a nn L N
e
e

+xll R
| J J L
] L NN,

Ll

»
LR

X

L)

.-..................-_ ok wm ow ko

PN )

E)

¥

F
-

"+
L)
Eal)
Ll
L)
Eal)
-
Lty
L
Eals
L)
s
Ll
[

Fy

Pl

Lol
ey
" i e i A .
e T T
e e e iy 4 [ " o
: N R LA
L L  a a i e ey
el e e AT AL R e
L Rl . AT e e
.—.I"l“-_ll.._l...allllta____...n.q...q_._.. Tt Tt
T e Ty e h_
S e e T R . roaow ol kAo
e e e e . e
R R

L

P N R G

)

US PP33

P e e N N R R it
L R I R A o L P N R RO N
e N A e e NI N
Wl e dpodp e dr e g M . 1 A .....__.-..-. .r.r1.r.._......_.r.r.....r......_n
A B e R e b
.......-...r.......r .._.-...-.....r.__1.11.__. -nrr
LI ] ax . .
AR R K X e

H
)

Fo
b

iy
i ol

o o
; L

LA A i o N
o
A

A A A A
o A
X

!

A
o

2w
i )
X
2t

!

)

2
H'I'

F:'Il

H
Fllll!
!'I'
)
F:'Il

H
F
)

L LS A A
PH!.HI .JHFHHHJHH.HFHJHJHH_HJH
HHHH“HHH”H“H”HHH”HHH”H”HH
E N e i
E
XXX XX XN NN
F L
EEXRXEXESXERZE N
HIHHH Hﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂxﬂ

-
MM

A M AN NN
b

H

e N
A K A K AL A A A A M A K ALK KA K
Hr.nrnrnxrnrrxxv.u_v.xv”xxv.xnx.rx.x.r

)
2l

Hu.. oA !H
K

A
b
H'“

)
)
e
F
)
™
)
-

X
A
-
A
]
]

g il i e

F
Al
E
)

MMM W
i)

oo

]
o

AU A X

|
)

k]
PR
-]
e
-5
-
‘e
F
HH
]
- N
A A A A A MK M N
H
Al
M
»

>
.
-
-

A
A

)
P,
M
Ml
)
‘e

»

)

o
-]
.
X

I
W

)
o
X

X

2

ol

Al
]
EY
EY

o

A
u..r.
.

F
P,
)
£
e
)
£
Ml
M
F |
e
M
k]
.
o,
F
P,
]
F
|

FAE |

o

>

; o I A i A i I

o o A A I T IR K N W

ER XX Ry A T an a a aa ada  ad aa a aaa
R

A

E ]

i w w
-]
ALK X
Al
i,
Al
E
-]
Y

o
oy K K

i
)
)
)
i
)
)
AL A
A
M
a0l
A
)
L
)
X
N

A_A_AA A
Al
-
>,

l“ﬂﬂﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ” ” Hﬂ“ﬂ” H ” .” “ ” .” ' .“HuHH”v“”H"H”H”HHHHE“H”H”E”HHH"H“HH H

o A A i i

A A o ; o i o i

e r ; i A A i
oK R o ! ; ! R RN X ; A A i
m N | 2 ' R EREREXREXETRK AN TN i
| R : i
..lv R LKA ( ( ¥ ; L A A O A A A A A A, A
e i o A A A i i
- R EXR XXX TN o A A A
-U_..__.aa__.n..nannaannnlannxnxnnx:nnxx A I e R
T e e e e o o e g g e g g Py P Bl B B L L e

S

Al
M
Y
FY
FY
Y
FY
Al
Al
A
H
Al
M
H
F
Y

- _u
L J 3 b
e s
g A T T T X xR
HH.HHHJHJHFHFHFHHUH Hﬂ“H“H"HIHIlHl"Hﬂllﬂﬂﬂllﬂﬂlllﬂﬂﬂ.llﬂlﬂlﬂ
o ]
R

A A A
e ”H o
NN
i j ; o o AR A R A N R
o e ~
A AN :

AR RN LN AN : T T
K ” . ” . * KR o s !H“Hrm .HH”HIHH!”I Ilﬂﬂlllﬂllﬁ“&
X E N A N XX EXXEXNLESXXENLRE
HHHHH s o s X .HHHv_r.HHIHHHHH!HH’.HHIHHHHHHHIH XA REXXRERTNEN:;
HHHHHHH AN k
o o

M
Y
EY)
‘2
o
A A AN TN
A
- A
Al
Ml
o,
P,

M

|

'I A
| :hlll

|

A

.

Ml

x

o

H

x

o

H

FY

o

|

o

E
EY
EY
EY
Al
Al
A
F
M
]
E
|

bl i A i

g
F
F
A
)
F
F
Fd
F |
AA A A A A A
A
A
|
|
|

H
)
X
E
A
M
X
"
X
|
E I I
N
|
HH
X N A
I-H.
o
A

» X aa A w ] AR RN K
o o o M ; ; ; ’ T P o Mo P oy A o o o o e e
] X A N ; ; ; X R
PP A N ; ; ; ; ; . - ; ; i e

X ; Lol el ot e ke k) L e e )

[
. ; . A R A e e ki R A
AN ALK ; ; ; ) oy gl ; : ; ; ol EENER

T E L
7. L A,
.PHF.FHPHH k. ; s !l“ A AEEMXNIE
XXX EE X

; Ao J!xxxxn!xmnrmafvmv oo mxx ;
R N N ” ” H a rnx.nxxxxv”xrv L N .xx e e o g, H e . Ml o
4 ol ) A
x xR E
nxlnal

X
R R TR KRR AR KK KN A A A ; o
X RREEZTXXXEEXE NN A X A A A ; "
e Ay R, i S ST
x EXXXXRRERER R EXTEE XXX XXX TN AN N AN N A A ; A A A A . ; e A e
n”a"n"n"uaa"n"n"n"a a.."nnu"nnuunaxnn:annnnxnxnjnxx i gy ; A ; W xxxnnxnnunnn”nmn oo ; ! ; o " an" R XX R
R XXIERREEREETR " e ; iy . N
i ae A A A R EXIEREXAREXX AR XXX
A e R R R e
A Y R RN MR NEEERER n
N i
nnnnn:.xrxxnxnxnaaxaxnananaaanlnaa

H
AN M MM A MR N N
Hv?ﬂv.ﬂ!ﬂ#ﬂ#ﬂlﬂﬂﬂ!ﬂ!ﬂﬂﬂ N
e’ Ex T EFXXENLLNELRERSXT
.-.v!.ﬂ.ﬂrnﬁ HlHHHHHH!HHH.HHHF!FIHHHHHIH E X X KK Hﬂﬂﬂﬂﬂllﬂlﬂﬂﬂﬂﬂiﬂll IIHIH lll
H l

A
A
A
.

T

I uE
XA AXEREXEXLETEHENN
M T L o J
e .HH.IHHPI. .HHIPHH.I. .lﬂlﬂl-_.

e AL L L » ) AL
i i Ty A e i e e el
AT .41...1...._.....!......-....4........_...._......._..“...“..r........._..1-1.1.
s T el +'n A
L Sl &
e

R e

e

2
e
i

L

e e N

2
2
a
Y
|
|
|
.|
X
|

K
K >

H
?!:?I!
M
A
Y
Hd
~
?‘!:?l
E
]
e
FY
FY
Y
FY
F
Y
H
FY
-
W
F
Y
H
Al
o
|
A
A
A
‘M

™
N
Al

a
u
|
n
|
|
|
|
|
o
AA
|
o
)
i
)
|
n
n
X
&

* i
'
o

F
F
P,
)
F
P,
o,
£
P,
o,
F
e
w
£
P,
X,
k|
F
)
F
P,
F
F
M
F
F
F
o,
F
P,
E
F
e
X,
™

)
o)
-]
b

A
A
A

i)
2

o

|
-
x
>

o E

x
X
)
|
)
-]

L)

L)

EN)

X &

x 8

LN )

L)

R )

|
Al
X &

X
K.
.
|
X
|
*
*

|
F
Ml
)
A
e
)
£

RERERRERSXHNKSXHESNTMNNWNN N N

|
e

HI
A
"HHEHH"H"
.
]

A

FY
Y
H
Al
-
Al
Y
Y
Al

Sl I
EY)
EY)
M
A
P,
M
EY)
1Y)
EY)
F
M
|
Ml
- |
Ml

XM
i
i)
i
"

>N
X
i
o
i)
]
i)
x

a

N
i |

i

|
2 i
]
o
™
-
-
ol
-
F
-
F
|
]
M

>,

>
":.:-IHHI
g A N A EEA SN

H'Ill:ll!ﬂll
I-I

Ax A K AAK AMNAX
|
x.

P P A M N E RN MK 3
b 3
x .____H'_H.HH.HHlﬂl!ﬂl#ﬂlﬂ!ﬂ!ﬂ.!v.ﬂﬂ#ﬂ!ﬂ T

o)
o)
|
F
o
-]
A
]
)
-]
|
-]
o)
A
|
F

HHHIIBIIIHIIHBIIIII

HHHI
F |
'F!!
|
E |
illall
A
A
)
]
A
|
]
A
o)
|
]
M
Ml
E |
|
|
|

A

|
A
M AN N
MK NN

P A
AR R e e
o nu__.:xnxn“x X XXX

,
[ A A AN N Al K
x AR M XN RERE NN RN N E N W
u..HHHHHPHEHHHHH‘H‘IHIHHIHIHHH g .HHHFH‘HHHIH’.HHHHHHHH .

”H“H"I"H"I"H"I"Ill EEERE
XEXEREX

&
x
xR
oM
A
|
X

|
i
M

r.”v_”x”v_”x”:_Hx”r.”x”r.Hﬁﬂﬁﬂ#ﬂ:ﬂﬂﬂﬂﬂﬂﬂﬂﬂ#ﬂ:ﬂ!ﬂv
A i
o A A A A A, A
E A A A
o
P P P R T e e e R P T g g

:‘Ill

R
v.u.”i. o, .HHFHRHHHHHIHHHHH! IIIHH

A AN NN N o

HHH“H”H”I”H”HHH”H
Hﬂﬂlﬂlﬂﬂxﬂﬂﬂﬂlﬂﬂﬂ

]

e o o o o o oo
R K X N XX S oo o oo o g e o

X

X

A

)

A

EY
EY

Al
A
A
E |
Al
- |
E |
ol
- |
-]
)
-]
)
k]
-]

H
F
Y
FY
]

>
IIIIIIIIIIIIIHHHHHIH o HHH ] .u..!u..!u.. kg HH?HFHHH’. X
H
H

M NN W W

F
)
£
e
F

H
u_.
llllIHHHIHIHIHHHHHHHEHHEHHEHH
RRERERXRER K N oA A o L

- F

.

.

Al
F
EY
F
EY
Al

H
ERXREERERXX XX XXX NESHNLNALXEMNNLLALXENSESN
lllllllllﬂllllﬂﬂlﬂﬂﬂ HH! RN Hu..! AN XN X HEHHHHHHH
" lﬂl"ﬂ“l"lﬂﬂ x IHH”H H“! H”HHH E i HHH”H”HHH”
Ilﬂllll K IIHIHHHHH HHHHH A XXX HHHHHHH
R REER XEREREXEXXEANX XXM X
. E K . KX

A_M
oM NN
N
M
ALK
E |
Al
Al

F T KK K ERR
e e
IIIHIHIHIHHHH e x X KR lﬂlﬂﬂlﬂlﬂl Hﬂlllllﬂllllﬂlllﬂlllﬂlﬂ
s
Hllll IIIIIIIIH |
|

Sheet 1 of 3

KKK L
e’ ] k . k o I“l“llﬂlll

s

e e R R

. "
i / ERREERER
w o s e
PR A A AN e A A o, ; o na"na L
o R R i o
o g Mo e A W e ; ananalan:nal o ]
a
A

F
)
EY)
|
o,
F
EY
™
F

xxxv_nxjxvmxxxx!a. oo % R R

X,

o ! ;
x, ”:xn:nixxaxl naxx:x.nun:xxnjaxx-_. k i i ! | ! . k e e e e R e
i i ; b EEEXIREREXRE
o a
o Y
X

Illllllﬂl ERX KKK N
HHHH
]
“

R AR RN WK
i i
e T
T R N R

« _ R i : e

T : P ! X " : ; R R

2021

: HaHxHﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂ:ﬂﬂﬂlﬂ:ﬂiﬂ._un”r.nxn .HHHH..HHHH“:H._“:“:"-:: e
:-__nnxn.xHnxnxxv.xnaxajnannl"a”nunﬂnﬂxx gﬂa“n"n“nnn“a"a"l"n“ a__."
RN AR A X xR ER
o S
O S R
! x X W R A
FE A A d e
T R BT o i i I
A A N A N A B " ! ! R PP R P e e e e
F I A A i o A A A A I W
Wt ! A R e e e R e A AL R L A A e ; Loy Poa R R e e M

; ; X R
l"”nwnHuHx"nHaHa"n”n"a”n“n“u”nunnn”yﬂn”x” w H H KA " i ; ; A A nv.xv.nxnxnxxv.aja“
o N N R ;
R R R R K R A RN X R NN A A A K
N N o

lnln I"“I“l nlﬂ:ﬂlﬂlaalaalxnrxir.ax“pv ! ] | i .xv.xrxrxrxv.xxr.rxax X
]
|

Aty
X E N NNEXEXERE

o, .HHHHHHIHIHH“IHII
] HI L R
s

)

i
b

E |

e

.
A
]
]
-,
A
]
A
A
|
x
]
.

1,

i
A
i)
x

2

e ; ! ; A { ! g i P P T o
X

oA M M A AN
HHHHHIHF

|
» RN R N K X E N ; oAl ; ; ! ; . ; ; ; g A AN )
bW N N N N ; ) i PK NN NN NN R
i A ) > ; ; ; ; - g B
A R ) ; ; ) A A AN A T
WO OR A A A A A A A ; ;! ; o ; gy A a e a X A A
R X R A X M N A A, 2 ; ; ; ; ; ol A A X N N A
; o A ; ; K. ; ; N
XA A A N KK XM ; CE R XA KA KA
n1"nxnnannxrnv.nxnﬂxunrxu R N R

Al
AL Mo A R N M A M

My

HHHH"HHHF

KK KEREERE iy A i i i
EEEEREX i e i i i i
P e e , I e N N e
__.ljlna__.llHaaannnanxnnnan:xxnxnxnfv ; ; ; .nv.xxv_wx”. ”xHu_“xwnﬂannmrﬂa“x”nﬂxﬂx”x”n“x
; e i i A i i i i
i
LA A N i
E N i e i
S FEEEEFN ; ; i i i
I-_I-_ lllnlllllllllli b L A, , , L AA A xxHu..nrxxxxnxxaﬂanxnxxxnxnalx
e l“lnllllnlllll ; 1 i i R s
o S ; ; v Koo

A K A A

....-_ill"nnxn.-_

LN X

x A w Al
R A A

Jun

-l
e
I"l
I.I.l.l:ﬂ:
A A A A

T I
annnn.unnx.uxuv

u?

A
Fﬂl”l"ﬂ"l"ﬂ'l"l'ﬂ"ﬂ'ﬂ"h

S M N A

o A A A A A A
Al

e Mo A A A A A A
XA A A AR A

s
I“l“l"H“l“l“I"l“H“l“lHﬂ“ﬂ“ﬂ“ﬂ“ﬂ“l“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ .

Al
Al
-
]
o

Al
E |
Al
-
‘e
-

L) |
]

. ?‘!H?d
]
'-:F'H

b )

™~

"ﬂnﬂx:lﬂlﬂllll

xuxnr.nxﬂx”n”x“aﬂanr_xn ol N ) ;
o e ; ) J ; ; ; ; y
M E ; ; ! : ; ; ; ; ;

P
EAL J
W i A dr e ke he b b dr ko Y
o A
T T P N e T L L T
; , ; I, 7 L N N N N N
PR A . ¥ k ¥ ¥ k ki k k k ¥ | k o P e L N e T e
i i DA A A A A, AL A . o . . ; ;] d A A . bl ; . . ol iyl iy J ol L N N T N N N
A e d ; ; , oty : ) : PPt P N R e N e
r drodp dedp o dp O b ko oar drode dro i

‘IIIHHIH
F
&
¥ X
F)
L g

X
»
F)

s
L)

r A ar
P S b
o U N
o

o Y WO L

L)
[

-

Jr-a-:lr" >

P
»

»
¥

A
il
X X
)
i
X X

llillﬂ.lﬂlil!ﬂ

MK AN N XY
A
L ]

oy

. .Mﬁ!ﬂgﬂﬁﬂﬂﬂgﬂﬁﬂ:ﬂgﬂﬂﬂg

XA 3 ; o e A e

AN EE R P g P R R

..u.nnal"nul" ; ‘ ! A N AN A A
x

Patent

MoK KK >, HHHHJHHIIHJHFHH.HHHH.HI -

nﬁ-l ll-lllll > .”x..._-_.u...m.r.x.rarn.r

xnlln”u_”x“l”!ﬂx” HEHHHHHHHHH e’
L A

L e e e

A llv.ﬂjﬂﬂﬂﬂﬂﬂ#ﬁ.!#ﬂ#ﬂl!ﬁ.ﬂﬂ uln " E X -
, |

K
M XN F L ] || _ _
s s ] llﬂllll ERE XX NKNENXNNXTF

LA LA KN 3 R R L] ] ] AN x o - L + v W

x HHH?HHHHHH IIIIHH.HHIHI.HHHHIIHFHI ] et -' ] Hﬁlﬂ EERELXEXRESEEALNLLKETR
e o e et e et
e e e B R T T T R g

U.S.



113 P2

2

US PP33

Sheet 2 of 3

1,2021

Jun.

Patent

U.S.

__l.__.......__.l..._.ll... L 3 . [ L] LT L P T N N ’
A R K K, W e T T ' A e T e ok Xk
e ek i Tl . ] L NN ata P T S i S i
P N oy W AT W a g . w e a a w  e.
Oy i A dp g g [ e S A e e i o e S 1
NN NN . o "o A
i e T e e T T T

-
i
F)

P X

»
»
X
L
L}
)

.
&

XN

X K
XX

i dr o dp A b drow b ko

a ke i d b d kAR M Mo

Hlﬂﬂﬂlﬂlllﬂlﬂﬂllﬂlll N XX L k
e e
M XXX NN

E XXX XXN
A XXX X EN k
At
i
- lH.HHHllﬂﬂlﬂ.ﬂﬂﬂjﬂﬂﬂﬁﬂﬂﬂﬂﬂ?ﬂﬂﬂ

F
A

P n oo HHHH..“:H:":“:HHHH“ x
L i

O el A

L N )

O

L i i)

AT X R RN KN K NN r.u__

; ; A
NN N R X X .3
A

|

A

|

M

Ml

M_A

A

|

A

|

H’I‘x
X,

|
A
e
]
F

H
h_]

XXX
XA
M A
T,

X
E |
EY

'EHH-HHH

Al_N
X

-,
b ]
F ]
XA A K A
|

P
|
)
A
A
n
o
LA
A
A
)
|
X
A
X
)
HH

HHH“!"H”I“I"I“I“I"IHIHI “l lll
L
AEREEZEXEXEXSN
X EXERRERTRETRNK.S

XX EREREXE N
AR REXEREERAREN
AEERENLTEEXE
HHHIIIHHIIHIHIHHII

NN
»

i
XA
»
u
mE A

x ok
¥
E3)
)
|

F
L )
N

*
»
»
»

]

x n
a-:qn X

q-"'a.-*ﬂa-*fdrﬂ:fﬂff-‘-
»

™
x
X

4-*&1-4-*1-
N )
Ll

E

l“l“ﬂ“ﬂ”ﬂ”ﬂ“ﬂ”!”ﬂ”ﬂ”!ﬂl
FHHHIIHlHI“I“I"H“RH.HJHHHRHHHH.HFHJ HHH. .

I H

X
E oA

L)
Tty

x &
»
Eal)
»
o

i
)

)

¥
)
X
W

ir i & X X B EE
drodp e dr dr dp A dr odp !.__.Hﬂllll IIHIH!HHHHHHHH!!H!HHHH o L
3 A

TAAR K

E

Xk

&:&:4-:#*1

» E)
L

X &
Fy

X EXERERXE N XXX X
[ J
~ 3 HHHHHH!IHIHHHJHHHHHH

i
Eal
L o )
i
¥

Al
¥

¥
Fy
)

i &

)
L

.
X ¥
L
™
»

CR A o

L
. P N T
[ ] o A o o A o -
B e e i P .r....ql"““-"-.
[

i
e

i
I
L

L]
L)

¥
)
L
r
1
"
r
r
)
L}
L
L}

F
L
i

R A K R X R R A A
. X R R X R R E R A X MR AN
kR e bR e e el ke X R R N n o A a ay
N N N N N N i
e e e e e e A A

N W

....._.....r.v.r...rnn.r.-...v.r.-.r.t......l.lll

N e e ' i

B S e e T T S S e o S S I o I ]

I B N A N N e T A e ]

¥ .r.r.........r.....r.__ .r.r.r.r.r.r.r.r.r.r.....r.r.r.r.__ .r.__ .rh .r....... .r.r.r.._ .r... .....-...r.r.-_.....r .-_II

....1..........1..1..1.._.__._..._.__l.t.._n.._.rl.t.._.v.r........_..-.

I i A )
n b b moa s a h ok Mk W

X
.....rnn._..._.._ni.._.._.._.._....i.._.._i.._....r......_.._.._._.._..._.1......_.._
m Ak h a h kh ko ¥ aam ks ks hoaomd ok koar omhohd ok Mok
m ¥ b a g xxh b oard hah hohohdaady bk h ok a
na s m ko mdha b b ha hoaon dd ko adkon

" -
h oa a a i - oa oA a a b h b b &k ook kb N &
ATt R A F N A P i

Wd J b b b bk om b ko om hodowoaoaws hoh ok kA Ak doa
b m ok b a koA - & - am &k = o LI
wd b dod o d ko

-
h b drr Fkrr j b Fh
= o bk & b s oAk a ok

b a2 b & rh boa by aaa bkad
b oa 5 ko om Ak

"k oa om kM d o hoak

.-......-......._..-..._.._...nn aTata"s
r

a2 a ki kA K
N .._n.._..r.._..._..-......_......_..r.._n.._n
o
RIS Al N Al

W e e PN o N

h_ Kok T T

T T T e Ty T L L war

-

PO N
R N
o A

i i

L
X
¥
F)
F)
]
L
&
]

r &
&

e a
oo T T

H....H.r”.._ H....H.r“.r”.._ H.r”....”.r”.r”.r”.._ ”.._ H.._ H.r”.r”.rH.r“.r”.r”.r”.....r.r#.r........rt###h“j.”
.._..r.__ L .....r.__ PR N .r.r.r... .r.....r.;..r.r.;........#....;..rt...#.r#.r.r.r#k.....r.r... >
J h d bk b ow oar do oo h b bk dodod b j i b dd ok
.r......_......_..._l..._.._.r.r.._.__.._.r.r.._.r.._..._.r...}.r.r.._.l.._.._.r.r.._.r.r}.._.r......_..r....r.r.r.._..._ .r.r._......._..r.r.r.._ .....r...
Jd d b dp dp dr dp o ko Jp Je Jr dr de Jr ek e dr b oa B Jr ko dr e bk

R N N N N N N N A N N N N N N N

ll"a"l“uuaunnnx o
T X RN M N KRN

l......-.............-...r.....r.v.._ Tt

L N N N N N N N N Illﬁl
N o ol o r
..-..._......._. .._.....-......._......_ ko om & ow .._.._..._. HIIIII

A A B e a a a
bl A i e 4 e e
AN LGN IR )
e

e e I R )
.-_.-.l..................r.....-......._ S S el Sl n
xR AN N A
Wl i Jr e O Jr Jp b bk kA
] Wi b A ko kA h ko
i dr dp d oa b b A
R ki ek kR A ko
Jrodr dr dr dr b bk am oa b B
llb.b.b}.-.t.-b.l.r.-..-.

. N R NN
ol ! e e e e

i : L N R A NN,
iy i : TN A N o x

Y

MR X PN X N MR X M NN XNN N I'l.il.b.b..f.r.r.__ilki.r.__l

oM N L F dp o & & b b kN I b kB
I : g X e e o d kA A AR
)
A K
L .
]

HEH
l!!
X
F |
e |
»

|
)
]
i
LAy |

L N N e o

.-..-..-..-..........................r.r”.r.r.r.._ .r.r.-.”.r.__ .l.r.r”.r.__ .....__ .r“..__ .....rt.-. .

e A e e U e U U e e mats

L »

WA R e i e e e a N e i a a aa ax r

N N e e e -

W R R e ek e e R ke e e e e b

N N N

e
l.l.l.l.b.b..'b.b..'.fb. b.'.r.Tb..T* .T.T.T.Tb..r .r.T.T.T.r .r.-.."l I.T...
e e e e g e e W e e K e

¥ N N N NN N
™

&

[ o o
S e e e e e e e e e

A r & T & T & &
4....44&....41#4#....qk#......k....qk...q...qt&...&k...#.q...qk...&........1...4...4...4#....4&.4.._&....._....-_
.-.

|

|
r":!:":
ey |
L )
L |
A
LA |

)
L g
Kk

L

e
r

X

dpp dp ey p e U e dp e e dp ey dp e e e Ly ey d
* B ar ] -
.4...“...H___..._....H...H...”.r...t....r”.r.r.r........_.... R R N N M RN X ...Ht.._..._........
W A Al ke b ke e d ki A ek ded )
[

....t”....H.q t.......H.qH.r P e o Pl
b r e dr e dp dr b Uy e 0 e e de e 0 Ll
x H._...._......._.....r....r........_...q........_.

.. . . .r h
o e e A R
k.....q.q.r#

™

x 0
B Rt Mo e M ) ..H# B ...H# X .
r.__.nnuannll"ln__. IR e e e e e e e i e e
.___ .q
..q ...
._,. .q

Xy
X%
|

X

¥
¥

R N N

R NN A N
»

X ¥
i i
¥
Eaf
i
F)
X
)

i
i
i
F3
I3

#l‘#l’#l‘*il
X
L]
i
i
I
L
i
i
r

»
a3

N R R kR
X
™
¥
>

X
x

¥
Ll
Fy
X &
L)

X
[

LS
i i

i iy dr ey e
N e e e e e e e e e e h e R Pl
X W n"u“l.___....q....q&...._...t....................h.r....r..................... Ll
niaa......t.........k.......r.......r..........q..... drode e dr ok ke k KK e A
e e e dp ey dp e e g dp &k ko L)

[

*

Y
S
*
Y
i i x
iy
i
*

NN
P )

¥
o
X X K X
L)

i

X
ar

F)
»

X
I
X
i

L]
X
F3

X

U N NN
x

»
|

i
+
i
X
&
X
X
L )
L ]
L ]

)
X
F
a»
¥
)
I‘:ﬂ‘#l'l‘-ll'l‘
)
X
¥
L

»
¥
L
]

F
i
o
........_.“....”.r”...u...“.._“..r”... Pl ...H.._..._.... ¥ .4....4H o
e B e LA
i

¥
i
Fy
¥
»
*
a»
EY

X
F3
¥

el )

F
»
&

¥
i
X
F3
Ly
¥
X
»
»
i
L3

]
X
o

Ak kT a Ll
o ]
; R N NN

»

™
X
M e

;:141-44-4-11-1-

»

.-_
....
.-.
....
.4 ._...4
.-.
.-_
L)
"+

X
™
F)
Fy
5
L)
o
L
L] &%
o

[y ...“...H.._H...H...H_-_
H LA AL

)
L RC AL

X

A ke e e e e e bl a e i e i
b i & i bl b b dr ke g e Bk iR &
o o i e e W ey e a
e e N a aa aa L)
P T N e R T A N A AL MM A AL
e At Al R N T A R N M S
A A K e X e ke ko

i r

- -

b i b [ A i A T b dp Jp o dp b de dp b & b B

X e e T e e e e Ty Ty e T e e

T e T Ny
..1..._......._..._.-...1.._...1.....-.....__ b o droar d b dr B Joodr Jp dr o d o ar Jr o drodr dp dp dp dp

[ T A I S A T T T T drdr doodp de & e dpodp
N A T N T N N T e o
ar o dp M e dr r.r.r.r.._.......-...r.r.l.__i.-..i....._.ri.r.r.....l......_.-...._.r.r.__....r.__.....r.r.r.-.......-..-......t.-......-..l.-.....l.l..-_ M
drodr & r.T.T.'..r.rb.llb.lrb.'j.b.'b.b.bb.l.l..'l.l.l.b.l.
R e e e e ey e e e e e e R
A T N O B W N T A A AL T N

X
L

X
»

L)
U )

AR A R
)

X
i |
X
i
F
X
¥
X
)
¥
F
X
)
F
»
)
F)
]
]
| ]

r
»
F3

l.-.lt l' E N

...._.__-_:."-_

¥
a»

)
L

I
X
L}
"
L]
X
L
"
L}
L
L4
X
L
L4
r
L
X
I
X
X
L}
¥
X
¥
F
F
L}
¥
F
»
»
»
¥
L

»
-I"l'
& -l"-l'
LN L NC N
B i‘#‘i‘l‘l‘l‘ L N N B ]

* 5 &+ b &
o
A

| ] * l-
H.I .l :..
S
”I A

I:I
?l’:'l -

e
.

]
1.

L NN N R N N e e A A
P NN L M N NN A A A R

|
|
X

A
!PHH
'Ix'llx?

M X
2

F I N B R ] i g
e a e

WX A
]

ata H . H T Hn “ N H.__ ”n *a ”.__ " .r“.r”.._ H.r.r.._ ........”.........................._..-................
e i e i .r.........................._..........-..-_ Y

Rk a hrx .an” l"ﬂ"l“ﬂ”!”ﬂ”v
.
LICIERE L IE X X N X A A
T .-_.__ " ._1.__ IIIIHIHHHHHFF.U
R A N A A

]

AN,
e

o

b H

2

X KK X,
o g Pl T P P, .
X x

»,
)

g

M
)

.
J N
.FHHHHHIHHHPHHHHHHH
H
H

g
XX

A
E
X x, LN
EX X ] x XX
] Hﬂlﬂlﬂl HHHHH x, HHHIH ]
x X

AR N KRR NN
g koa HHHHHHHHHHHHHHHHIHHHHH
LEERE N X X X X X ¥ ¥ %
LI AR X EX X ERRENE
EEXXXXTXERERR
R T XNEERR ]
IIHHHHHI!H

AR NEXRENERT

Tt ......_..._ * ....... - .T.r._......l..........._ *

drodr NN dr ke A g e e e i e e e e e e e ey e e e e e g p e e e e g e Uy e U e e 0 e e e e e 0 p e e O iy e p e a e e el e e L

N N N N N e N N N N N )

X ¥
Eal)

'
e N N N e N e N N N e e N N e N B N N N N ....H.._H.r”.._..._..._.H.r.._..r.._..rH.r”.r.-_.rH.r.-.#4&!#”1]444!444#44####.“. s
T .....r........ I *u .........r.....r.....r P P .........r i & gt ¥y & Flafiggt .r.............r P .........r Pl o et .r.._..................r.....r ................r I .__.._..r....._ I .._.....r ¥ .........r.....r NN N .__....... .__.....r......_. s .__......r.....r.._..... .._..-..r.-....l.....-......-..-.l.....r......_.... i i a

Nk  al skt
TR e e

N N N N N N e N N e I e N N ) I e e e

)
L)

i

r
)

I g A e N I e N e e e e N T T I T L e o a a dp b dpo b b drodp moa b odp dr ko oa oo bodoaor

.._..._. o .._..._..._..._..r.._ .._..r.._..._..._......._..._..._ St .r.._..._......._ e 5 byt

I e U e e e e e e e e i Oy e e e W e e e e e e a e e e i O R e ey e e U a i e e e dp ke U i e b ke e R e ke ke e ke U e b e W e de e § e e Uy il iy e el iy e e ek a d ik a ke

dr e e dp Jp de dr de k Jr dr ko dp Jr b b dp de dr dp dp oar de dr de dr dr & e Jpodp de de de b de de de de de Jr de dr e b B e oy & bk dr b b b 4 dr b b dr dr b bode br b A o d b & b doom o om b doodro e b b om b b dp b drode b & A dede de o de drodp Jp i B i dp dp dr Jr o dp dp drom & Jp dr &

U dr dr dp dp dr e dp dp de e e dp dr b de de e e Jp dr dp b de dr dr b dr dr b e ke dr b droam e b de ) B A b e dp dr A dr d dr A b dr A de b de dr g b b de b ok de b b b ok dr ok b ok Ak ok dr d b oar o de  drode o de k dr dr ok dp dr h e de e dr i dp dh B it i dr dr i dr 4 dr dr iy i oa

L)
o

¥

i

i

P el

QA

L
”...H..............................r....r...r.....r.._.._...1.._.r.._..._.t....r........r.....r.r....._........._..._.r.._..._..._t.r.r.._.r._..tn....l.._.r.rn.r.r.._
iy

-

x

i dr dr dp Jr de Jp dp Jr b dp dr i o p Jp Jr o dr dr k dr B Jr e Jr de Jr dp e dr dp de e j Mk Jroor Jrode s b M b Jr b b b b b b b b o h b oa b h b b h oxd b oa oxrh b adh o h b o dh oah kbbb oaadhd dh oad hoad hi s bk i dhoad h b oawd b dedddood droip dpoiri doad

AN

L)

= ar
L
L el N

F3

N

e
. N ay

)
x

A
-

LA
-
K

A A

-

i)

E

XX KX

L)

LX)

[
[

L]
&
[y
[}
-
x

ol
a A
X A
X

.

KR
X

L
.

]
]
.
x
"

*
ir
[
*
ar

L]
*
*
*

L]
&
[
[
*
L3

b b o= bk oy
i

"k &2 2 &2 4k &k Fkax b h Fush aa bk

r

&

iy
)
iy
[
L]
L ]
iy
[

E)

[

-
LM N )
*

[
*
*
*
[
L]
-

&

W i
™

*

LM )

»
ER )

LN )

ir

L N L N

"

X R A N R AN

A XN
E A
LA 3

W RN RERF N
IHHHIIIHH}..__

IR EREXR XN ZREXTXEAR
N N N N

L e

2

o

o
(X X R X XX E
> L

»

E B
A

2 e

..__.H -

A T
i nun-uanvﬂn“n"a“n e
XX KK KA -_.n..”axn"nl-_a n __.l"hl
i i

- "

A X M E NN RN RE

I

H"l"l“”“.ﬂ!?i.ﬂ
EEERRNAMN

L W E XX N

AR N EEENENT
|

byt ot e

EX X ER A RENE NRE

IHH“H“HI!”E”I" .”H"I l!“ ll
HH.HI"____PHH | x KX
HH

o o e om R
R b b ek e e e e e e
l.l..'b..'l.b-.r .T.T.rb..r....r .T.rI.T.r l...Tl.r - .:II - lb.'.r l.l.l.l.b."l. l"l-l-
L N N N N g T FA RN
b F d ok Jpodr ) b b m b om b a b L Jooaom oa kb i i i & Pllllll
.r......_......._.l.._.._..._..._..r.r....r.r.r.._.l.r.._.r.....ri.lh.r.rnln.__.._.ru.r.__nh.__.._.r.._.__........r.r.r......_......-.l.t.-. HIHHH L
T e e

g dp e de Ny kU om kM kg k PR S RN N = e e e xR Ex
P T N N N o N Pl nlmnaluniu"
.

M

]

F

i d ke Nk

"

L T Tl A e e e S S e S » o T T S S S ™
................r...n..............n.......w.r.r.r..“.._-._1“..1“..1.....”.._“.rﬂ.._.q...q...._.._.-.r....r._.....r............ %

B L T o S el S e R e R g S Sy g g e

i

[

"+

M)
K AMNMMAN
xR

ER)

IIHHIIIIHI !ll
e

o a

”H”Hxn”unxnv”n A

P A A R A A

P P T T T e P D e e R

N H R

X L
" x x
x

F
E
- ]
ra'u:r
-l
-]
-]

A X N A KN NN
Al
Al -
A AN A AKX N N

Tava
»
)

X &

)
PN ]

o

x &

S e e d d R W

4##4##tk4%#&#kti#h#k#%k##...#........r#...}.....r.r#.r.r%#...#...r...............t.._..r.r.r........._......r.....r............r.r.rt.._..._.._..r.r.....r......_..r.....r.r.l.._.._.....r.r.....r.._.r.._.._..r.r.r.....r.!.r.._.._.r.r.r.__n....__.r.r.r.....r.r.r.....r......_.._.i.._.._.....r.r.r.._n.r.r.._..r.r.r.r.__.._.r.r.r.._.r.._..r.__.rn.1.._.r.....r.._i.r.__.....r.....r.._i.r.._n.r.ri.r.._.__.r.._.r.._n.r.r.r.r.!.._......_.._.r....r.r.._......_.._n.rn......_.._nn....r.._.._.._nn.r.._.....__.._..._.__i.r.__.._.._.__.._.r.rktbbttt#tl#tbbtbtbkbbbt L e
Jr dp dp dp Jp dp de dp Jp de Jp Jp Jp & & dr Jp o Jp dp de Jr dp Jr o dr O O Jp 0 o br b Jr ok Jr Jr Jp b Jp b b Jr b Jr b bp b b Jr b om O bk b 4 b b Jr b o b § & b o b b 4 & b doma b b r b b b b b bbb b boon hoh b b bbb bbb bh b b h bbb i hhbhsiha ks s hhah b i b h b b b ddhddd b di & &

dr i e A i A b

L]

o bk

il g e i g

RN

LR A M)

Ll

-
r

Illﬂll

| Ilulﬂll

X a &

L
L k3 P
ML

b F K

r I‘-b*b F b

KX X
L
L i i
A
Hu......u_

e

EENK IHIHHI

l"l" anaa:naaalanlu

E X X HHIHHII!I“I"HIIIIIIH“HI )

S

||
| -I:l-

lnllrl
|

s
e

S

-I.IHI
e
I-f?ll:-

-E_'.

A_E XK
A i ]
HHHHHHHH

"
X EE
n e e e

IIII"R

]
E N L S ] L

NN R ey e e »

B Ty e ke W a e A m

R

: e
[ ] r & o b & F o I h N i kK b ok
S e T T Il“-“luln Nl

o
x X Ex o
o T

X

N e N N A A
X e e e e ek e e bk

L]
i
oy
Ll
|
L)
F oA
¥k
S
L
¥ K
¥ X
s
r -
1]
r
L
F
iy
L]

3
[ i & & F
ll r...—. l.. s or o om

o
L]

oar kM

|r
*
r
Ir

A a kb ko oa kM y ok koa
doam oo o b b o ow kb h kM on koA

&

rx
rl

[ o
R e e
W eyl ey e e A e
L A
i dr i i Jdr o i e e i dr dr 0 dr 0
L U N
T i T
L e

ar
bty ......t........qﬁ-

L
LN
Ll

W e ir e b

W dr e ey e e e e
BA A A e ke ke

2 aa L

et .._........................ roaan'ra

. .i.-..................................................r.r.r.-.-n..._.._.r.__.l.__.__ -
m o dea iy e Ak i d b dp g by

X

i

o &
! e

i b d dp drm a b dr A oror
Ay e A e b e ke a
N
L A L
ar b A e a0 g ke i . .
W dr A &k i d ki gk oa s omowoa
NN L L Tty
¥ L

¥
X X

[
s

]

P
N R N NN N N )

)
»

&

s
s

ot NN M N S

]

i X

[

KX
x
X X
E )

i X

¥ EaC O el

R e e A )
a3 aE N

2 T T e e e

Lt N RN

e

»
MMM M N

;:4
)
Y

ol 3 R )
1)

"+
o I ]
BN M NN MMM
ol )

.4”...#.4 Ea s .q”... ar JH.qu...H...H.qH...H.qH.qH...H...H......u “.k.“.*ﬂ_ ntH...H...HJH#“...H.___H
o A NN N A A NN D E AL M N S NN N IE L e M N
A N N N N N R M)
L I i i e e R e e e i e 0 e U e e
*

T

F)
»
»

i
¥

L

»
Rl N RN )

N N N )

LA
P

&

T u i

i i i
)
LG A )

i
¥
-

»

CS
N
¥
)
»

)
¥

.._.
.r....t.....r....._. M
N N N N A N AN
.......................r............................r.u..........._.__..__.
.-.

Xy

PR )

[

X X
ot A el N W )
I I ol
o *HkH.qH...H&H...ﬂ.r-....u.__.“.___n.._”...”.a....-n....q.___..r A A
o
N NN RN N N N

L S S )

NN

arar i L)

"4‘
*

L)

L ]
b"q.:
L4
L
r
Ly
r
"

W E X kX
¥

wox

AN
X

P

X N B -
Pl

»'E "

)
¥
XX X K Nk n

»
X

E e )
o

&

i
CRUE S

¥

i ar e i

¥
IRy
¥
-
»

»
*4-*_4*4-*4*: RN )
xy
4-:#
*r

&
"
r

L]

e

E
A

||
|
Al

H-HIIHIHHHIIH
I

II"H-HIIIIIIII!I
M Al

A A
T e
A A X  x r aTh r aTa A e
S ol ol e TN N
L A e e e

L]
F
L]
F

a b I &b

»
XA
ol

L BE NE R L BN

F)

P
»
X
L}
F
X
L}
"
X
L}
.
X
L}
X
Y
»

H.qu._.. ur
ML
i
)

4”.........
i b b & dr dr o droam b b b b Mk
.....-..._..-. .....-.........t.r....-..........-.tn.r.._..-.r.r.r.-..t

-

drdr b dr B b de dr o b om kA Aok Ak

¥

ar b b ok kN E I L]
.-..-..............-......._..r.r........r.._.1.__-.__.....__|._...r.1n|n

Fy
U

L3

F

»
X

» ¥ ¥
™
x
LM
P
i
)
¥
e
e
r
o
*b
¥
*l
v
v
L
1]
v
L
1]

)

o)

»
Fy
U o
™
¥
X
r
r
.
¥
"
r
¥
"
L[]

»
. X E Y

drdr dp b dr dr kb b ko Jr o dr b b &

.

Ao A N R A AR

a
HFIHFHU.}.}.##.—.....T.:.E.TE?.:__.._E.__

L T L s AT Er a e e

XXX e xRN

Fop T U

Hlllﬂlllll!

xrex xRN
[ I ]

xR N N
N R A

R N N N N e e )

b o g b hoaomoxh Ak ol drodgdr drdr o F b h b bow k dod dhdr i i
T P E M ey e sk ............_..rt.rt...t...................._..r........r...n.._.r.__.r.....r.........-......-..-_.-_.....-......-..... o

o

I e ]

LI

b s oa kb ks om o d kN

&

-
=
P ]

IIHIHI t.;..-...-.r.._-l.._-i a s
LB b ’ b moxoa b or
LTI A

m b &
LI B |

drdr dp e e b b o Jr o b & b b b o Jr oo b & N

e S A
o e e S R A Sy e T S 4

L b a b ko ko k.
& b b b b 2 m b g w ok hoa k ok
Fhoa bdroa doa d o .

b b oa oxrh ok

aw

dron ok w droaa i doad o ko
o 2 h & F r a h a2 bhoa kF s s ks i &
P R I T T A A A e T
e Ak a b a ko ah

i

A awom o ow f ko A d kb A X
ataTe -nnn.ﬂ__-.r.._n.r.r.....r.._.r.._.........-......._.....

L]
-
"
L]
J.-
.
]
5
"
L]
F3
L]

.
a b a a N oa a Mk ok X R kR
T 5 et .._.....-......-.... .....-..-......-.._..-_.-.

a r xr b a2 & &

e

e e e e e U e e U e e e e

*
]

-Illl*-llll-llll

&

0k b m i oM kol dr b b b om ko omode doodp i dr o X i
L N N, dr e A e e By d e
w e e e e e e e W e i e e e i
N o el W )
a koo § b ko d Aok kAo
.._.__..._.r...._.r..........._...._.

N N N N
iy & Ll el )

[ L] - [ ] L]

M M R MR M RN Rl RN

iy E R N
Al PR el

EREE

-
E
¥

F F F F
R e e A e

"
T

]

]

i

]

r

i

X

]

ar

i

o

ar

& &

i
NN
Xy
¥

Py

P N
FY

)
F

)

Fy

5

»

F)

Fy

F)

F

a»

X

5

»

L ]

P e e e e T e e e X i

.

i

-

™

i

ol

¥

™

LA AL L
™

¥

e MR M N e

X

s

¥

4-4-1-:1-
Fy

)

»

[

»

¥

»

XN E R R A K KN

NN AN )

non A oa A A i Wk o tatat

e N
aatary

'y
L)
Lt

]
e Ty

iy
'y
-

N N )
LI AL .r.._.q.r.._.._.r.._.........r.-.....t.... ar

X x
Cal
X i

A e e
& F g dp dp dr Jr odp P
Ll

ES
EE N )

L
L

LN BN

S R

ar e odr e dr
Lok Nk ik
n e e T T o T e e o e T T T e T

»
L
*

a»
L

¥
¥
X
¥
)
¥
B X EE K RN N E K

¥

PN NN
»
a-nlnln:i
L
AEEE R
*
»

L)

bk .i.._.r.._.__n.r.__.....-..........-..-..-..-. Wy
D o )

AL T A NN M NN NN

Loa . eyl i a &

i

.....___

[3
i
[
X
]
s
X
L]
[
X
*i
»
L
X
L

30
AR
Ca U e W)
Cal ) ._..H.q”.___u...”.q.__. *
LM AL
Ol et )

Ll )

o )

¥ EX

X X K F B X K
»

x
*

ERN NN )
»

* P
el “..._-.,_._1“.“.q.._...q._q.._.hq..._.__.._q..q.._.._q._,..._...q
W ke e i i e e

»

r
r
¥
Pl
i
»
L
Fy
»
»
»

X X X
Tataty
E
»

)
X
)

-
. * uHrH.,_.H..qH;H...Hknkna.“&”#”..n&”;”..rﬁ
-
T T N e,

i e i e ey i

x
LM )

*

.
]
L
L}
L}

¥
L}
L}

¥

»

B

»

»

B

+

»

B

a T e e W e T
e i e e
P A N o el el

&
LI AL N N N e AL
LN e N )
T e
o
AL AR ek A

o b i A N A & M
W dr d d b b A Ay
St

PO Il e N

HALAE

ok




113 P2

2

US PP33

Sheet 3 of 3

.1, 2021

Jun

Patent

U.S

A
ool
Ly

|
b, |
xx:u"x

.H !l.ﬂ

M F'!?l |
L iﬂ:!:!:ﬂ:ﬂ:ﬂ
l_A H'!lﬂxl!

A
B

'-.'"

o

)

] . AR RN
] HHH.HH HHH HHHHHHIIIIH
x,

LR

|
-

e
A !..-..HHIP!H

M_M_N
I!-HHH"H A A

S
oy
- R A B & X
A ; - E
I xnrar__.rxxxrnrnxaranxrnnnnﬁ“lwxu X o ; X e
i
o o o0,

B A K KN X A ax
o
NG N

A
o

BN & & L L [ ]

L ] ; i, . .
oo : | B .__.rH...H.rH...H....“...H._._.._ i ....-JH...“...”...H...H...H...H...H&._.-H.._ .....rH....H.rH o
b Mk & dr L o A dr ar - k
P " L S Il

i i R Sl Tl Tl S n
; = e
e e i Tt

|4
e s e ll"l-n l” Tatata ettt
[ Sl Tl S i S iy » Wk il dr o A e b
N " X yeru

o atar it

A

»

" [
.........._l..._ ettt

M
'H
Al

]
H

|

»

dr dr b o Jrodr Jr Jr dr Jr b O & R K N A A dr A
O dp dr A dr b & O b B
A e N e ey |
L O B e
. & Rk R de ok e i g e d ke bR KL a
| ; L R N A ke
, . ol ] -
:ual"a e A : S ) oy iy e e g e

o Hﬂlﬂlﬂl N l- 'y Il“lﬂl'l."- ll“"“ﬂ.?lll

1]
oo g

L |

XK E AR B NN E

_H Hv.#ﬂ“!“ﬂ”ﬂllﬂl Il“ﬂﬂl“l"ﬁ“ﬂ“ﬂ"!. "I"l" L Hl“l”ll‘ %“ X HIH e R IH.IIIH ]
A A AN N KK NN AN N KREXRE A XK ENKMALXNMNKENLRESLXRESHSST
N A X F NN A A A i AR N N AN N NN N E RN MNKEXENNLEX ] 3
E L A %ﬂ HHHHHHHIH!HHEHHHHHH!HHII L s

K K K K K K b K g, i . -

ﬂ E N IEHHH.HHEHH. | A A NN KN X H!F k. H!IIIHIH LI i i i Ll
M A

L ]
*

M A A
HH‘IHII

q L N d L £ L T R T N Y U R )
XN XM W EREERNMMENENEN E E ) k ] .-_.-......-_.-..r.r.r.....__.....rr.r.__.__nik.q
L F o E k L L o dr i Jr b M 4 & Jodr b b brr b ko .
q e q L i i __.r.r.._.l.l.__.....__i & .rn- - - - . - - - - . . C HHHHH!HH.—.HHHHHH!#
. . i AN N M AR

Ey ;
[ i
) .4_-_.-."“"-1-.- Pl
L) L )
F ]
-_"I-.............t..........r.q.—.q......... JEE O LA A MMM N
LR e N N N O e )
TP A L A NN N Ll ke e )
e PR N o N e S
.-.._.__.._.r.._.__.._.r P .__.r.__.._.__.T.r.r._...._.... *, lI.-.}..T..........r}..T.................T.r.-.-ni.-.r.r?.t}.k....r.r.t._.................}..-..-..-..-..-.
L S e

Fde &k . .
. .._-....__n.__......_....l....... o .

B e e R
g i e e
Il x o mrx  mx

St
- B b
n_...r.....“.._._._..__. A .41............ o
e e e A
lan1a“xa.xnxnxﬂx“xuxﬂxrxxvH >
K e

v.u..

e e
T
i iy e
xu.v.nxu.tﬂu.u_.ﬂwxnxx x

boa bW hor
il.-.l..-...._.._.ri

H llﬂlﬂ?lﬁllﬂ!ﬂﬁlﬂﬂﬂﬂl

Ellﬂ“l““."lﬂ Hllﬂﬂ
L

R

....4.4.-.
...”...HJH...”...”JH# N
o bk b b h b kA

O -

‘2
Al

! ) ¥

WSRO

| ] H”l“l I“H“l”l”
L

)
Ml
Al
Al

)
E |
Al
Al




	Front Page
	Specification
	Claims
	Drawings

