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(57) ABSTRACT

A new and distinct Malus domestica (Borkh.) late ripening,
dessert variety that exhibits a columnar tree growth type,
very narrow growth habit, V -resistance against scab, and
bright red fruits having good taste and storability. The new
variety 1s suitable for home apple growing as solitary trees
or 1n groups to function as hedges. The new variety 1s also
suitable for commercial apple production for the juice
industry.
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Botanical classification: Malus domestica (Borkh.).
Varietal denomination: ‘UEB 43054°.

BACKGROUND OF THE INVENTION

5
The present mvention comprises a new and distinct cul-

tivar of apple tree botanically classified as Malus domestica
(Borkh.) and known by the varietal name ‘UEB 43054°.

The new variety 1s the result of a cross in a planned

breeding program between ‘Red Topaz’ (female parent, U.S. 19
Plant Pat.
unpatented). The cross resulting in ‘UEB 43054° occurred in
the Spring of 2004 at 310 meters above sea level with a mean
annual temperature of 7.7° C. and a mean annual precipi-
tation of 680 mm. The purpose of the breeding program was 15
to develop an apple variety having red colored fruits with a

No. 18,893) and ‘Rondo” (male parent,

columnar tree growth type that exhibits V -resistance against

scab. The new variety was discovered 1n 2009 with the first
flowering and fruiting of the original seedling 1n the Czech
Republic. Subsequently, the new variety was asexually »g
reproduced 1n Pencin u Liberce 1in the Czech Republic by
budding/grafting on apple rootstocks in the Spring of 2010.

The new variety 1s similar to i1ts female parent, ‘Red

Topaz’, in exhibiting obloid-shaped fruits with a small
height/diameter ratio, large area of overcolor, medium to late 25

time of eating maturity and V resistance against scab.
EB 43034 exhibits a columnar tree growth

V rresistance against scab. However, ‘UEB 43054” exhibits

2

a large area of solid overcolor and yellow fruit ground color,
while ‘Rondo’ exhibits a medium area of solid overcolor
with weakly defined stripes and a green-yellow fruit ground
color.

Further, when compared to apple tree named ‘UEB
41811° (U.S. Plant patent application Ser. No. 15/932,495,
concurrently applied-for herewith), both varieties exhibit a
columnar tree growth type and V -resistance against scab.
However, the fruits of ‘UEB 430354’ exhibit a red hue of
overcolor while the fruits of ‘UEB 41811” exhibit a yellow
hue of overcolor.

The following characteristics also distinguish the new
variety from other varieties known to the breeders:

Medium to late ripening;

Columnar tree growth type with a very narrow growth

habat:

Weak tree vigor;

Early time to beginning of flowering;

Fruit shape 1s obloid with a small height/diameter ratio;

Solid tlush overcolor having a red hue;

Short fruit stems of medium thickness:

Medium to late harvesting and time of eating maturity;

and

Resistance against scab on V ~gene basis.

The new varniety has been trial and field tested and has
been found to retain 1ts distinctive characteristics and remain
true to type through successive asexual propagations.

DESCRIPTION OF THE DRAWINGS

The accompanying photographic drawings illustrate the
new cultivar taken of/from a tree at approximately 6 years of
age, except where indicated below, with the color being as
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nearly true as possible with color illustrations of this type. It
should be noted that colors may vary with growing condi-
tions and time of year:

FIG. 1 1llustrates details of fruits of the new varnety at
picking maturity;

FIG. 2 1illustrates details of fruits of the new vanety at
picking maturity;

FIG. 3 illustrates details of fruits of the new variety at
cating maturity;

FIG. 4 illustrates the original tree of the new varnety,
showing its canopy form at blossoming time;

FI1G. 5 illustrates details of blossoms of the new variety at
the beginning of blossoming time;

FI1G. 6 illustrates details of blossoms of the new variety at
tull blossoming time

FIG. 7 illustrates a young, flowering tree gratted on MM
106 rootstock after 3 years from grafting;

FIG. 8 illustrates a growing shoot of the new variety;

FIG. 9 illustrates the narrow, columnar tree growth form
of the new variety with 1ts many fruiting spurs; and

FIG. 10 1llustrates a close-up view of a mature leaf and a
young leal of the new variety.

DESCRIPTION OF THE PLANT

The following detailed description sets forth characteris-
tics of the new cultivar. The new variety was grown under
natural field conditions in The Czech Republic. The follow-
ing fertilizer combination was used (Kg/ha/year): 55 parts
nitrogen, 25 parts phosphorous, 60 parts potassium, 55 parts
calcium, and 5 parts magnesium. Color references are pri-
marily to The 1986 R.H.S. Colour Chart of The Royal
Horticultural Society of London (in association with the

Flower Council of Holland), Second Edition, and were
identified under natural light.

1RE

(Ll

Age: Approximately 9 years.

Si1ze: Crown height of 3.4 m, width of 0.4 m.

Vigor: Moderate.

Density: Very compact.

Form: Erect and columnar.

Production: Moderate.

Growth type: Columnar.

Bearing: Annual; slightly alternate; predominantly on spurs.

Average productivity: 5 kg per 5-year old tree (grafted on
MM 106 rootstock).

Trunk:
Size.—Approximately 10.0 cm in diameter at 30.0 cm
from the soil line.
Surface texture.—Smooth, becoming slightly rough.
Bark color—Greyed-Orange Group RHS 177B.
Lenticels (150.0 cm above ground).—Length: 2.0 mm
to 4.0 mm. Width: 0.5 mm to 1.0 mm. Color:
Greyed-Orange Group RHS 177B. Density: Vari-
able, with 6 to 8 lenticels on average per 1 cm”.
Branches: Not applicable — absent. The vanety lacks a
conventional branching system along the tree trunk.
Leaves (measured at the middle of growing shoot):
Length— About 80.0 mm to about 100.0 mm, averag-
ing 86.0 mm.
Width.—About 50.0 mm to about 60.0 mm, averaging
about 56.0 mm.
Form.—QOval to elliptic.
lexture.—Smooth.
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Thickness.—Medium.

Base.—Rounded and mostly symmetric.

Apex.—Acute.

Margin.—Biserrate.

Pubescence—Upper surface: None present. Lower
surface: Very fine.

Color—Young leaves: Upper surface: Yellow-Green
Group RHS 144A. Lower surface: Yellow-Green

Group RHS 147C. Mature leaves: Upper surface:
Yellow-Green Group RHS 147A. Lower surface:
Yellow-Green Group RHS 147C.

Petiole.—Shape: Straight, thickened and flattened at
the base. Length: About 30.0 mm to 44.0 mm,
averaging about 37.0 mm. Diameter: About 2.0 mm

to 3.0 mm 1n the middle. Color: Yellow-Green Group
RHS 146D, with Red-Purple Group RHS 359A to 59B

near the base.

Stipule.—1Length: 1.1 cm. Shape: Elongated, with an
acute apex. Color: Yellow-Green Group RHS 144A.

Veins.—Venation type: Net-like, medium dense. Color:
Upper surface: Yellow-Green Group RHS 144B.
Lower surface: Green Group RHS 143D.

Flower buds:

Pedicel —Length: Typically 1n the range of 11.0 mm to
15.0 mm, with an average of 13.0 mm. Diameter: 1.6
mm on average. Color: Predominantly Yellow-Green
Group RHS 144A.

Bud—1Length: 18.5 mm on average. Width: 13.0 mm
on average. Color: Red-Purple Group RHS 63A.

Flowers:

Bloom timing.—At the end of April (April 30”, on
average) — about 3-4 days before ‘Golden Deli-
cious’.

Pollination requivements.—Diploid, seli-sterile, needs
pollinators such as Malus (crab apple) ‘Evereste’
(unpatented).

Number of flowers per cluster.—3, rarely 6.

Average flower diameter —About 49.0 mm (44.0 mm
to 52.7 mm).

Fragrance —Faint.

Petals.—Number: 5. Length: 23.0 mm on average.
Width: 14.0 mm on average. Shape: Ovate. Apex:
Obtuse. Base: Rounded. Aspect: Positioned mostly
touching. Margin: Entire. Texture and appearance:
Soit and smooth. Color: When opening: Upper sur-
face: Red-Purple Group RHS 65D and 63B. Lower
surtace: Red-Purple Group RHS 63D and 63C. Fully
opened: Upper surface: Red-Purple Group RHS 70D
and White Group RHS 155D. Lower surface: Red-
Purple Group RHS 70C and White Group RHS
155D.

Sepals.—Number: 5 (average). Shape: Long-conical;
pomted. Margin: Entire. Texture: Finely pubescent.
Length: Average of 9.0 mm from the union. Width:
4.0 mm at the base, 3.0 mm 1n the middle. Color:
Upper surface: Yellow-Green Group RHS 144A,
with a Red-Purple Group RHS 39A apex. Lower
surface: Yellow-Green Group RHS 144B, with a
Red-Purple Group RHS 59B apex.

Stamens.—Number (per flower): 19 to 20. Filament
length: 6.0 mm to 11.0 mm.

Anthers.—Shape: Oval. Length: 2.5 mm. Color: Yellow
Group RHS 10B.

Pollen.—Color: Yellow Group RHS 12B. Amount

(generally): Medium to high.
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Pistils—ILength: 15.0 mm on average.
Style—Length: 10.0 mm on average. Color: Yellow-
Green Group RHS 145A.

Stigma.—Shape: Rounded. Color:
Group RHS 1351B.

Yellow-Green

Fruit:
Maturity when described —Eating maturity aiter two
months 1n common storage.
Date of picking—October of 2017.
Size.—Axial diameter: Predominantly about 56.0 mm.

Transverse diameter: Predominantly about 78.0 mm.
Weight per fruit.—Average of 181 g (Irom 140 g to 225
2)-
Form —Obload.

Cavity.—Description: Funnel-shaped, free of russet.
Depth: Average of 12.0 mm. Breadth: Average of
36.0 mm.
Basin.—Description: Saucer-shaped. Depth: Average
of 7.0 mm. Width: Average of 31.0 mm.
Calyx.—Persistent with semi-erect lobes.
Skin:
Thickness—Thin to medium.
lexture.—Smooth, free of russet.
lendency to crack.—Absent.
Color.—Overcolor of Red Group RHS 435A with a
medium to large area of 46A.
Ground color.—Yellow Group RHS 3C.
Flesh:
Aroma.—Medium.
Color.—Yellow Group RHS 4D.
lexture.—Finely grained, with medium firmness.
FEating quality.—Good to very good, with a slightly
sour taste.

Core:

Bundle area.—Onion-shaped on longitudinal section,
locules closed to slightly open on cross section,
having weakly distinct vascular strands.

Calyx tube.—Short.

Depth of tube to shoulder.—About 9.0 mm.
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Styles—Persistent as dry residues, closed with calyx

lobes.
Stamens.—Persistent as dry residues, closed with calyx
lobes.
Seed cells.—Wall: Smooth. Depth: 12.0 mm. Breadth:
8.0 mm on cross section. Longitudinal section:
About 19.0 mm (length of seed cell).
Seeds:
Number perfect.—8 to 10.
Number in one cell.—1 to 2.
Length.—9.0 mm.
Breadth.—4.0 mm.
Form—Long conical with an acute tip.
Color—Greyed-Orange Group RHS 166A.
Stem:

Length.—15.0 mm on average.
Width.—2.3 mm on average.
Color—Yellow-Green Group RHS 148A to 148B.

Use: As a late nipening, dessert apple variety having a
columnar tree growth type and a very narrow growth habit
with fruits of good eating quality and long storability that
can be used for home or commercial apple growing for
dessert or juice purposes.

Shipping quality: Average.

Keeping quality: Very good — about five to six months 1n
common storage.

Tree winter hardiness: No frost damage observed at the
place of origin, lowest winter temperatures approximately
-20° C.

Bud winter hardiness: No frost damage observed at the place
of origin, lowest winter temperatures approximately —20°
C.

Drought tolerance: Unknown.

Disease resistance: V ~resistance against scab.

I claim:

1. Anew and distinct variety of Malus domestica (Borkh.)
apple tree plant substantially as 1s herein described and
illustrated.



US PP30,847 P3

Sheet 1 of 10

Aug. 27, 2019

[
o
Ll
A
Ea)
e

i dr i
L)
i

*

L
X
[

*

4-:4-:44-:
Y
X X K ¥
AR
LAl )
X &K
s

F
»
¥

i
»

»
»

E)

i

X
FY
& X

i

ar

»

ir
ir

g

o

A
Al

M
HJ
>,

oo

MMM

"

i b A

EaC N S oy

ERC N )
S dp ek dr o b dp ik
W b i kW X

&

Ny

I I ]

ax

oA oa b Wk oa

A & & & a2 a

a
.
....l..r._. -

XREEREEFE N
A

"l“lll"n L

oS

S
L
o al ol

2
'll!

g

EY
EY

L

)
R

o
!F!?d
-

E |
EY
EY

E XN

A X NN EE

o

i )

AN AN EN XK -

L

P

A

E N N

H

vt

.
F
)

A

M_X
N H"H'H-I-l-:hl-l;II
H"H"lll Al ?l"l'

A
o o A N K A A ALK

Wa gty

F
.
"
]
]
|
]
i
i

A
M N
o

2
|

i
2
i

E ]

E N
E

L

A
EE

A
x

T

]
N

.:.Hlllllllv.llu..-.

[ M N A

T

o i

L

4 e
.ﬂ“ﬂ"ﬂ”!”!vl £ &
s

d

i

Hig

i i .
drodr Jr O de dr e U e e b b M b & &

o

L A )
L)
A

L ]

»

»
»
»
¥
¥
X
i

»

»

&
»

*
»
¥
»
»
¥
X
X

»
F)

%

L)

#‘4‘4-:

AN
»

L)
¥ X
)

.
L)

.
LN

ar

»
»
»
»
F
X
¥

X

&

E)

&

»

&

F)
»
¥
»
X

s
L3O )
Fataty

atatats

L3t
&
)
L
»

-
L)

L
»
]

»
F3
B
»
X
¥
¥

»
»
»

»
»
¥
X

)

F)

-

)
»

&

»

»

*

ir
ir
*
*

F)
»
¥
F
X
¥

i

ir
*

ir

ir

*

*

-

*

»
L ]
¥
»
»
»

L)
o

-

[

[
ir

»
»
»

*

*

)

*

-

¥
F)
)
i
)

¥
»
)
¥

»
¥
X
¥
s

¥
F)
)
¥
F

*

B
¥
X
¥
¥

»
»
X
¥
i

*
*
ir
*

]
F)
X
¥
)

¥
»
X
¥
¥

¥
¥
i

¥
»

*

X B K
EE N

B
»

-

[

&

»

*

*

ir
*

i

ar

i
[}
&
[y

)

»

i
L3

*

N )
»
&

¥
)

L)

E)

L)
LN

L]
[}
il

()
ii

-

Ll

*

)

»

[

-

»

[

[}

&

L )

-

NN )

[

*
*

L]
LK

&

¥

[y

L)

ir

i

*
)
*
ir

F)
»

L)

*

XX
»
x
E3S
X

*
[
i

X X

&

L
X
F)

]
»
»

»

[
-

*
*

)

*

»
»
»
¥

i
ir
ir
*

Lk )
X % X

L
X

[}

ir
&
*

¥
F)

»

*

LN M)
L)

&

+
»
B

F)

)

.................................r.........r.r.....r.r.r.r.-bb.-

X
i

¥
X
L}

i
&
ar
o

)

i
i
*

¥

L)
L)

X
F)

*
i

*

L)

)

)

L)

L)

»
¥

:4-
XX N XX

»
»

ot T

Ol )

¥

X
X kX
X

X
o
¥

X
X KA X K KX
)

»
L)
E )

[3
¥

[3
s

i b

¥
¥
¥

i

»
¥

¥
ir

X

)

i
L )
e
EaE

X
X
X

i

ir

i
F3
¥

X

L}
)

*

i g e i

i ur

&

)

L]
r
*'r

i

i
)

&

EaC )

X

i

dr dr dr b b b b ko h b ok bk

i

L]

drodr b b b M sk oa hok

[

L]
L]
[
L]
[
L]
[
L]
[
[

Jr,r:
r
‘.b
“
"y
r
*b
o

r
‘.b
1]
L

r
r

r
r

X

dr b A b

i

X

r

W

i
i

[ ]
[
r
[ ]
[ ]
[ ]
[ ]
[ ]

r
]
r
b
r
r
L]
b
]

o .T.T.TE.T.T.TI .r.r.T.T.r.r.r.r.r.r.r.r.r.rI.rl.rl.r.r.rI
l.l-.l..:..:-b..:..'.'.'..'.r.r.T.T.r.t..T.r.r.T.T.r.r.rl.r.‘.r.rlIl.rll
i dp dr Jp droip b Jp b dr bk b b b b § & b b b b wroa k- b b aaaaomoahoak sk hoa Bk gh ki

R R e A N
.-..._.........._.........r.._.........._. Pyt ¥ RN ENEN NN

" .
N I R R O I I I I D R I B R
Jr odr b b b b h s ks s s xrh s amoa

r
r
L4
r
r
L4
r
r
|r
|r

|r
r

T
|r

r
|r

dp dr o de Jp Jp e Jp b dr b0k b b bk b b m b h Ak ok oa

i i

o

drdr dp dp Jp Jr dr Jr dr O o dp Je Jr b b a0 b M Jr b Jr ko a b b oa o aoaoa

l.#l.}.t.;.k}..:.....r}.....r...#...#.r#....r...._..r.r.r.r.r.__.._.._.._.__h.rn.._“.r.._._..._in.__h.rH.._n
a A s e A
N N N N e i

ir

[3
F3

)

PN

)

N L

Ea)

ir

X
F
F

X

P

i

X

L A )

dJrd b b b odr o by b h s s oS

i
i

& o dr
ey

)

)
X
X
X

dr o dr h b br k& b &

A o a b oa k

E I I |

L]
L]
L
L]
L]
X
L]
]
"
"
]
"
r
]
"
"
]
"

o

b b bk b h o s b ks s s b Aok

N

& drodp dp Jp 4 o b dp b Jp0d J b b b b b s a bk b s b bk a koa khoaoaoa

i
P
*

¥

&

ir

Ea )

o l.....##}.#l##kkk#k}.#kk##”#”.t”b ”... .._..r“.._ H.._ ”.._ ”... ”i H.r”.._ ”.._ “n “ N “ - “n ”i ”.._ H -
.....-..................._......r.....-.....r.r.r....r....- Jrm & & b a o b b hoa k oadk
& b f b Jp b b b b b b dr b b b b b b j a b h Jod s s h hoa koa

T N W ]

@ & Jr o dr i dr Jr i Jr Je Jp r e Jr ok Jr b b b b A b b b b h & b A a

Tt -.-il.-..........r.rj..r

LI R R

-.r.._nn.._.._.r.r....l

i &

W Y
A a kA ko s .r......_......._......_......._..-..._.-..-. L]

= &

*. .r.r.._..r.._......-..r.._..-.l..-.

T

o

U.S. Patent

L A I I ARl e " '




US PP30,847 P3

Sheet 2 of 10

Aug. 27, 2019

U.S. Patent

a"a"a“a"nnnnn“xnn“xv.
R XA A A A A
e e e e

A
A
X
.Hu..

A |
wh
M_A_N_A N
I.il.lll A
-
EY)
vy
p_J

|
i
|

*

x
2

.

*
xR
M
Mo
k.

F

H
)
o
E

X
X
x
x
x
x
a“n A xHx”x”xH

L i I
* A

X
) X *
*

o n
A RN X x x e E x

lﬂ
|

oA
M
N
.
]

o
A
]

A
)
i)

)

o

ol

o,
A
]

Al

x
AR

.

H

Al

F
?!xll!
M
EY

EY

.
i
2w A

.
e
)

o
i
o
2
o)
X
i
i
i i
oo e
VRS
o
- -
X
EY)

PN
HHHH!HHH’HH'H'P"""
.
|
X

;o
FY
Ml

A
£
Mo N M N M M ]
F
F
)
£

H
H
x
.
H
X
.
FY

A
XM
]

o,

?!"
|

]

-
]

e

-5
e
Fo

X A
Y
ol .x” ; .."H"n"n“a"“l" - ~
x x K 4 T XXX REEE
R AL
o A A B
R

AN A
N

Al

l!:?l:ﬂ
HHHH"HHHH

.

)

AP o ] E_AKE K B
XN

XN A
.
e e

H
A

| nnxxnrxx!v”nv.xv.xrnv ok
T R A
G

-

2
X

P

n"a"n"a“n"n“..“a“nuxnnnxnn”.r
EREXE XX TEXREXNX
X R R R R R A P A A A A A
; . L
X . X RN X A A A A A
s A A A A ‘ ERRE XN R AN
R R R X X A M
R XE XXX N

i i o
" g P P TR B . N e
i i i ) )
e oo o o o o

.

x

s e e aa a
x Xz . N
Hﬂﬂ:ﬂlﬂlﬂ: R R e M R A XX
x r

.

r

E

ks
o
M
A
ey
HHHKH
N A

:x:r- )
i
i

aah
A A
AL AL A
o
X

>
Al
Al
A
Al
Al
Al
Al
|

)
Al
|
Al
Al
A
Al

>
A
M
|
|
|

EY
x
M
Al
Al
Al
Al
Al
Al
|

i
A
N

)
A
A
)
i
)
o
o
}
"
a
|
|
A
X
A

H H

MM KX X R KRR R R JEJE A K N M N N

. L " A JE X EE N NN N

Hﬂx KK Hlﬂllllﬂllﬂ kRN HH Hﬂ"ﬂlﬂﬂlﬂﬂ!ﬂﬂ!ﬂﬂ?ﬂ?ﬂ
]

X
E

X XN KERERERERR®RHSEHNSHN | JEJE B X N N MK N
. xR XK K L N A
IHH X lll L] HIHHHHHHHFHHHF Foll

>
|
A A
|
A

-
I |
Al

N
i e
i |

; ; o
o !wHH!HHHHH!HHHHH!HHHHHHH!
X, X, A
) A A e e e
o ol Al A A i

A A A e !
) xH .x”r. .vﬁ!ﬂﬁﬂﬁﬂﬂﬂﬁﬂkﬂﬂﬂﬁﬂﬁﬂ!ﬂﬁﬂ o

A A e e e !

T
R R :xxnxxaxxxxxxaxnrnr.v
e -

Y H"HFH o

Al
Al HH
Al
F
-
o
‘2
l!‘:il!

EY
EY

.
F
ot
"ﬂ
o
]
F
e

Ml
)

R Lo s

HHHH .HHHHHHHHHHH?.JH”H X H”r. i i ( "

A e W B A AWK

A A !

e PR PP o A n
X

X

]

‘e
A
|

. L
HH lﬂl HIHHHHHHHHH HHH .HHPHF.P

x H I N

] E Y o

HHH H HHH o, HHHHH.HH Hﬂv
N
A

L

)
.
e
A
o
|

F
F
P,
o,
F
F
o,
F
P,
o,
F
F
)

)
i
:;-
i
iy |
N
.
i |
i
i |
o
A
S
X
|
*
)
X
X
S
X
e
N

i
-5

i)

™ A ]
X, x
x KA X
X ]
x, ]

i)
FY)

L
L

RPN PR W
"nnxx KN,
X XX
X XA

X

Y
2
i

i i

|

!

£

|

!

£

)

)

Y
)
»

]
Al
H"il
LA A N A N N M
Al
Al
A
Al
o
A
-
Al
o
A
-
o
-
2
b

)

A
X,
x
.
x?"

A A

FY

x
X ..Hx g PlngPg P P
; ; PR A
R A RN KA N A o
a"__.“a ._Hx s r..x.” N
e o o

X

o

X

|
|

x

i |

)

X

x
”:":’r
P
A%
)

x,
.
X
A
A
A
A
A

M_A
|
Y
PN |

k]
.
N,

|
i

A
Al
A
|
.
-
>
.

|
|
)
|
x
|
)
P e
-

L

XN

-
.
W

|
]
]
.Pl!xll'




US PP30,847 P3

Sheet 3 of 10

Aug. 27, 2019

U.S. Patent

s Ao KN KK EREX XX

El

E

N

E i

Mo M K NN KRR X

M K N AN KN KR

E

A AR R XXM E N

E

X RN XXX XX XXX

oA M NN E N RN

[ A N AKX X KX

A MM AKX E X KK

KA REXEXEREXXNER

AN NEX KRR

A XX REEXX XX

oM X RERERNER llﬁ

XA X ERELXEIR | |

e A NN I_II

Hﬂﬂﬂlﬂﬂﬂﬂﬂlﬂlﬂl I“llw

xR |
o

ee!

o
o
[ ]
[ ]
b o ¥t " »
: =

o
: o .%.. e
o> : .....

4””._._-_ »
LAl

o
x .rH...H...”.q
P )

X

)
N

I:E

N
i - x &

- X
T

[
Y
Ll
ik
ol
LM

»
Fx
»

)
2
e

o)
_!\-v\-\-

"
M
M

: :a"x"xxr:!v
XN
oo

N
-

)

i
o K P Ko X
r

]
.
b

A, A
™ xnnxnxxxxnxn”x A A
o o )

a:
x X L
H o

Y

x:

'n:a:n
o,
A
X
A
i)
-
:x:x X
o
i
]
AL
2
o

.

et et e
|
x IIHHHHHIHHHHHHH u.. PH!. u..
o A HHH A

]

]

F ]

A A
Al
A
x
)

ol x

2 MR R I IR KRR WA
A A A * A A A R A
™
Y

]
™
™
£

ol

-
-
F
E
-
‘2

o i I A A
R P BN R N
o e oo

L e

L
A M N

M X
AN M

X
-
E
H
)

. IIHHIHHHHH A M N

X
e A A A
) A i )

i

)
-
.
"3
-

LA Ay

-
EY
F

A

]
o b g e & R X,
.
x

e R e S
]
]

]

A
|
|
A
|
|
HHHHHHH
]
]
]
o)
)

| |
M
M
?ﬂxl?d
2 M N N M N N e A N M MW W MM W W
H F
EY)
o

AN KK

o
F
Y
x?"
FY
F
Y
FY
F
F
P,
FY

ol
A ) oy
T ; X
; o
i

A, I i

i"
.T
S .......”*3.*”.”.“.......
| | E X X XXX e EF I*l i ir dr dr o [ ]

|

M
A
A
F
)

H

F
o
o
F
-

H

FY
e

X xjxnx”x”xnx”x”xnxﬂx
N )
o a .xn.xwxux”x”x”x”x”x
A AN A X

o)
k]
o)

A e A e I ) a:"n“..“z“anx o ; i e e e T e o e
L "ﬂlall o R R X NN i
"

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

- HHHHH..HHH:“:H:": et lna"nnanxnaﬂx”x ; o 5
W N ; ; i A A A A X
e e o .x”x”x”xmx“xnxuxnx“xnxn ; H N Hxa A r.xx”x o .x”xx.n”xuxmxnx”x”x ’
A i ; S
X
X

e
M

‘e
e
‘2

EY

A

ol A
Y
F

Y

Al

‘e
e
)

i
iy
oA
A
oA
A
g x
M
A
o
M
]
x
]

) S )
P T B P RN A e oo o nrx””x”x”xnx”x
RPN K KN L
A PSS

R T R B B T R N R o e

‘:il'
EY
EY
EY
F
EY
E
F
]
EY
F
EY
Al
EY

X
x
X
i

Fd
‘e
o,
]
H
EY
A
FY
F
F I

E |
-]
‘e
Y
)

XA

LA

Y
L

b
F
.
N
X
X
L
e

EY
EY

>

Y
i

Y

FY

.
Y
FY

"X
o
]
X
EY
W
E
H
]
E
F
)
Al
E
F
]
E
F
x?!
S
E
PH

LK K o AR A

F

)

]
.Hil!vﬂ!il'

M

FY
x

oA i

A
A A A
A

E i)
F
)
A
A
)
A
F
a
]
-

e

2 A

A

A

L

.
L]

-]

]

P,
)
F

i Hu_.xu_”x !
A

e ; ; ~ ” .”u”xmx“u””x”x”x“n”x e
; k P A M M o N XN N R N
A A A A A e a

i iy
A A

)
o
o
|
)

X

.-.
___ _-_-_.-_.-..-_.-_.-..-_.___.-..___.-_ .-_.___.-..___
. O M R

Y
FY
FY
Al
Ml
Al

1Y)

]
o
Ml

-,
L

"Hxﬂ
H:H:H:Hx
A
n"nxxxx
H:H:Hxl'x
Al ?l"?l >,
MM
Al H:H -
Al ?l"?d Al
A_A_N AN
Al H:?l Al
| ?l"?d .
l_p A M
HIH:H H
?l-?l-?l A
AN N
I:H:H Al
?l-?lx?l .

-
)
|
|
|

M

]

M

F

x a__.H “nna"a“xnunaﬂanaﬂana
XX R A RN NN
o
O
! XXX N AN
e e e e
i
A A N A e
i i i i
S
i A A A A
p A A
A A A R RN A R
e e T g g

l‘-l L ]
|

Al

Al

Al

-, F F N
N L
]

-]

'ﬂ"ﬂ

Ml
-
M

&
L i

oA A A M N AN N NN NN NN
E N N ]

LI JNE NC B |
A

o
2w

P K M K

i
o e oo

4
I-HHHHHHHHHIH
o
)

2
A A A A

N N

i i )
AL A A R KK KK N K

L]
A
|
]
.
F I

|
N )

oo M Mo W N W

"
|
‘2

b

o u.v.v_m _”H“M”x“a” n ” A .x“u”xmn”u”xwxﬂunnﬂn ’
i ol N

-
)
i)

L]

-
b

L]

O el N N e

k.
b

-
EY
>,

]
E

Al
E |
E |
Y
)
w

™

L]

N A

F
g
"'!:“F!HH

[

L N )

L)
A

M A A

A

M

AT T e e T T T T e

L BE L N B RC BC L NCNE U NE N NL R NE RC NE C N R N RL N N RC L

MR R RN KKK

A
Al
|
)
?ﬂx?d
e
x

-
e

2t
™

e

F
P,
F
£
e
)

F
-
H
]
»
)

i,

F
Al
E
»
]
F

Al
|
x
HJ
Hﬂﬂxﬂxﬂﬁnﬂnﬂﬂ ]
P?!

o

F
F

E
‘2
e

-
Al
E
F
E
F
i

Al
Al
‘!
L,
‘!

A A A A A M AN N AN R XN X N R N M MM

x
o
A
X
o
uaxHxH * ”umxmv
X * A
e L
x Y Y
x A
. n“n“ X x xHr.”r.v.
o xa
K AN Y
i

.” ol il ; ol ; n__.“nnn”a“ “a"

g P et
x”x"xnnaa e e
N

LA A A A N M

IIHI-H.HH

>
]
A_A
|
A N N NN N NN N N W W

™
™
i

o Py A

o
)
]
|
|
L]
'
a::l::l
A A A

AA A A AN AN
A A A N N NN NN M M

Wt

4
lﬂlﬂl | HHHHH HH
ety

llllllﬂlﬂﬂﬂﬂlﬂlﬂﬂ!ﬂ! -]
| | |
ll IIIIIIHHIHHIIIHH x
et

| ]

i i i i i i e

IHIHI'IHII."

A A A A N AN N A A A A A A A A N AN A
A

P

»

i
»
»



U.S. Patent

Aug. 27, 2019

)

"

!
2
-

Sa

l“ﬂlllﬂ A_A

i !H:H:H:H:ﬂ:ﬁ:ﬁ:l:k:!:ﬂ:ﬂ:ﬂ:ﬂ M A

S N N

> '1!F:F!Hil!:il!f!:ﬂ:ﬂ:!:ﬂ:ﬂ:ﬂnﬂ:ﬂ' ) .I'H:H s
o A A M AN A

> Al

Al
EY
-

X
|
-

-
Y
h

I
] ] ] d
i) »

] ?‘!HF!HH’H ..HH X H’H L N
x
.

X
|
F
-

Al

Y

o
'!"H"!H'!H!H'HH'IHH
F':.!F!;!.'F" i 4 2

-

]

o,

X
x
X

:::;Ma:xnn'nxnx
b A

k|

E N KN N

N

b ]
-IHHHHHIHIIHIHII

Mo K W N
W

|
|

HIHIHI
o

s

XM
L |
L 3|
o I:I:I
'H!I.I
HIII:
-
g
F |
M
]

- |
1=HII!H=H!I.I.
F |

|
oA A
A P
¢ e M B A
X oA

iy

o

!

k]
|
X,
F
H

XN H M X N N
] "\!‘HHH!!HI.!*!.I

. ]

A
-
H'HIHHIH"IH'H
|
A
A

N N N N N M N M

H!d
A

e H:l AL
B e i i i i
::u::u:x::u::u x::i!' EiE i
H'l;‘ n.axn;n M ",.'
L g
A
WA A A A E A
WA A A M A A
e g e g .

F X N N W N NN ENS
L
L

NN

o M

s
A

Al
XA A
» M A
M N e A
] Hlpﬂﬂ?ﬂplﬂ?ﬂﬂ?ﬂﬂxﬂﬂrﬂpﬂ
i "II'FH_.:H 'I'IIIJI! -
A

X,
&

X
k]
X
Fd
N
X
X

|
»
R N N N W AWM M
e e e
oA e A A A A e
L P e e
i i
e

i

]

X N

L
I.II-I-I " ."I.Il-
e

SepRa
'1;?@%

e
e e e

Can "y

L
i

s

T:._ e
e

Teree
RERRET
2 %%ﬁ%
R
A
s
I-I |, | I.::..I

|
Ml
|
Hﬂ“
E |
FY
Al

Al
Al
-
x?ll
<
-
‘e

L |
L )
o

X
N
A

I!!!IIII.

TN
A

S

M

e

Mo E M X

gt P
2

MoN M ¥ N X

&l
e

x N N
Z!HIHIIHHI

EMHIHHIHIHII

IHHIII"I

]
X,

o % A W N W A
x:!’lilililil

H"H k]
k]

1:!?¢I?¢xdii N K M A

X

i)

I'"'

i i)

A

:':'.:':’:'.- o

[
"x k'

d
s b B
H-H_H.

e, |

Sheet 4 of 10

»
o M

ix!-!a
M X

Zl!.ﬂ' ol

o
s

Lo
i

& ||
L B W

I:I:Ilﬂal e i

- |
"

[ EEREERERENR]
L N MM

-

»
»

[

)

L
s

)

E e R e

% b X

L ]

N e )

E
[

]
&

¥
E
L

el e

L N N N N N R N N NN

»
EE R N N

L
»

ax

##*#*#*#*########i####
L
i

]

»
B
»

L
#t-i#-h
L NN

L

E
R
L K

L

»

»

HI'I:H:I:H: :I:l
LN
:". 'n"x'u*n'n'

XX X

AT

MW N W

A
o
)

)

Ml
-

EY
.

-

L) -ll:il
######################‘

i
¥ &
]
o
L

-

E)

F)

»
»

L I

L
o

ti#ti#t########tiii‘iiti
L

»
F
»

L L N NN
ol

#‘#i#i#######l‘

L e e e N )
LN N N N NN )

L]
L

¥
LI

L)
L

PN R e
T .
»

e e ey

L N O e

#i*lﬁi

»
»

1-‘-‘-..'.\-

US

n_Y_m_1 L] L] L]
N R N )
» » X ¥

L
L ]
&
ar
o
&
L ]
o
[ ]

» F) »

A E RS RS EEE RS R LRSS E SN

» »

»
E

[ ]
L]
L]
L ]
L]
[ ]
L]
L]

Ll X
I X
LN X
-I-:-I:l*-ll:-l:l-:-ll ) 4:1- X N
AR E ARy

o

L] L]
X & K
L
X E K kB
Lt N
e el
Lt 0 )

L L

Lot )
)

L

PN
PN
M
™

Aty

e T e

N S )

L

i
LN
L)

4 _dp

P
)
FoEAE N
L
X

et )

LR NN N

&

L LK

', L

)
atatat yt T
L )

e
L] '-Il L]
]
L)
L)

L _NC N L]

L ]

L]
- L )
L ]
#'i#

ot

)
)
o
)
)
)
)
¥
a

¥
X
i
i4!44#4!#!4#4‘4‘4‘4‘1&#44‘#44!
™
»
FY

L)
LN )
]

PP30,847 P3

5

-
L

4-;4* At e e e N e N

.
Xk KX E X EEEEREEE DR
N N N e N

i
L
&
E
L
&
ay
ay
™
E
L
[ ]
ay
&
&
L
L
&

[) )
E o )

X
X RN e )
S

o

»

L
[
L
)
[

-Ill'lllll'll'll*l*l'*l*ll*lllli-llll

RN )
» x
» »

L]
X
[) »
L) EE
¥ L
[) X ¥ X
) X X

LM NN )

¥y
Ll
e
¥ &
Eal s
L
L
ENE

E )
L e )
P MM

ol o i
L .
'.'l-"l-.l-ll

dpodp dp e e e e e

g e e e A e

i
oa
dpdr e dp dr e e dp e de e A i

.
:.n.:.v.-"".-.-"'.r.-"'-u-"'-vr"q-"-t"'i-"'i-"#*ﬂt"ﬂ+ﬂ*ﬂb
P N N N O N

T o O I A O e g

>

L
»
»
»
»
L 3
»
L
»
¥
F3
X
IS
r
X
IS
i
X
¥

[3
»

drod o dr o g dr dr de e e e

i
i

El
F e rwrr ekl rrdiiiridrbibrbrirFriFiFidbFribkF

A U U el g i Sl )

e e i P N R

N I aE  aE A N B B )

-

r

a oy oo o

LI O I S E P R I N E N E N R R A RN N N )
L A S K 4

X
L

L
L
rr s Frr e,

o ax dr oy xrrry

X

o oy kxrrrrryrrr
by g gy ryrrxr sy r iy ki

ek rrrkrrr rrkrrarkrrasrrhaxrbphrirhshrhy i dbibbeiddd

dpdp p p oy & dr oy r Ny

.h'..h.hqlaaa-.l-:b-rr

o gy ko rryryr -y

i
iy
iy

e -I:Jr:l-:l':l"_l- ¥
i ERE o )
»

L

L ]
.h"'

i :uxxix_":":_':_x_:"x ;|
N o
i

I!HHH: 1_" LA,




US PP30,847 P3

Sheet 5 of 10

Aug. 27, 2019

U.S. Patent

T e e T e T T

w oo & o oo a8 i g droer L

e & i &

S A D ML B B LN M SE N R C I
..rr...r..,.......r.........................q.q.q....._.._....-....a....a#..............................t..._..n....
............
......
.._.

»

& . . . s w °, ; Ll Ey L - - - - - - h - - ] ] o i y pl hy ] o, Py . ] b, i ", 7 4
T N T T L ! i / ] ; .
ar g %
¥

ir
L I P PR
......_..... RN LT T

-
¥
- %
L
L
» a
R

FY
»
»
»
»
LR )

*

»
&
F)
X
»

»
L
B

»
ERCN o)

R e g e e

»
»
¥
»
»

i i iy
P N N I
.J.__ru.__ﬂ.r.._#..tn&H#H#H&H#H”HH”HHHHHH&H#H.N.J
a e w a a a a ae il
N T I I Ol et e e P
I T T L T I o o i et P PR
F e S e S el Tl ol Tl S e
R .r__.ri.__....r.r.r.........r.............r#}.}.b.#}.}.b.}.b.}..tl.?}..f#??.r?.r.rb._..__-. o
L R N  aa :

&
»
F
»
F
L}

»
»
*
X
»
X

“Hu”H“H”.“l”m!”l"H“H"H”H“H”HHl“H”H”HHH”H“H”H”.H.H!”E“I” . "oh
A i e
el o I i i i i e i
ol I e R
g i e
; A A e a e e A aa aa a a ada a a
A e e e  m a  a ad a  a a aaa  a a
g I I I O i N
I T e i S i i
rxrnHxxnHxerv_xnaxrx:m!raxanxnana lxxnHnlaaalnuaaxHnHxaxrnxxrxrxnaalnnanv.xxn:mxmxr

M RN NN

; ; AR A KA ; ; e o B
L 2o ”xﬂa”xnxmvﬂr.”x“ la“x”xna“nmx“ln "xH.."a"a“__.nn":”xHa“v_”x”x”nmnmnna”:"x“amxﬂn”x”nw XA " x rxnnnauanmx”uv
e e e R A K X R K R KR N R e R g o o i
' e r.r.xanxar.xnnar.nar.ll- O A KK xRN
et L P P e R R A K ’OA AR
At e A O O B A A A i R R K o,
waaaa e o o luauallnnxxxxxnaxxalnxv_ R R K o
. e T w  w e O I ann"l-naxanxanxxnanxx R KR RN
F T T T e i "z RN I e
B Ty A e o o e P o P e e o e o e oo e e e R xx
LR AL AL M RN ol e e R e KRR
PR R R e O U A xR
N A T Pt x o ..1....11“1.....1....__....___....__ e A A T Im T o R A A e R
o o e e A SR NI o e W e e e e e L P e e, W N R P P P e
S T e e T e e T T e e T R A T e T A A K KA AR A X
e e e e e L e AP e e e e o e e e o e .
ar i aa Y LA
A N L T B ke e 2T e A R TR b
P N A N " E N N A ;
O S S e e e e i Al S Tl S Fol A T N & a x
drdr dp drdp Jrodp dr e br b b b B k0 b b b oa ® X ;
B e e e e e S e e A T Al S s a . Lo
N P T K
=dp dp de dp A e A oo U de bk Y o
o P e 3 e '
e B R L [,
e P = o o o o e KR RN
e T et » iy Mo A NN M Mmoo o oo 0 e T R RN R R A
S N N N N - g O A PR PE LR e e i o o o A o e A e Al I,

ll._.._..r.r.-_.T.r.T.T.:.l._.._..-.ll.r.rl.-..__.__ R LI & A M M N M M M A NN

E
E -
]

P w o

N "
=T T T T T T T Tag T o o e -
i i e e e e e dr X,
= ar Tap ey ey iy e e d B 1 e e W
P A A

rdp dp dp de e B dp e koL
e N
T T T a Caea
T

ur i i i

o e e e e e
e NN NN N N -&

o

I.“THH J b
L ll"!“ﬂ”ﬂ”ﬁ“ﬂ”ﬂ”ﬂ“ﬂ”ﬂ“
LAE AL E = KK N KX XK XX XXX
!H.__.HHIIHHHHHHH

B dr i o i

XA X RERERX XXX X MXR

i R i i L)
.}.}.&k}.}.}.}.}.}.}.}.}.}.ﬁ}.}.r} L xHHlu__HIIII!IxHxHHHHHHHHHHIIH!HHHHHHHHH .._.._...-_
LA A A Al pE TN . TR P B o e e e i m R
s s - B E )
- - -
......................................_................._.._ " o . ”.r.._....” .
T Y et d A 3
- . r :
) ' g i i ] i . . ; . ’ KE K i ; L . ; S AN
e o oo o o o ; ; e Y,
Ll S ! o . o i & N
N A A A ne e e
- I ! ! I
- A .._”.__.”
2 L | [ ......-.
L - o
b i ._..-..
F
[

A N
o A ; . . .

FI ) F L
R R R o o x o
X o x
&g e b Wy
ik NNk
I X
Ea
w o

¥ war
ek e

ron A dp i h .
T -..”..-..-..rl.r”.r...
.-.l..r....r - &

o
S ]
L R N

)
Bk k rE
o e i o

dp ey AW =
dr o a bkl W

. P
i e T L
0 e L " o

L] I‘%-::-I

)
» L -
L ; “an ........4 la“v.
Pl i . N
» 2 NN
O e A
- x nC B X
= w3 oy
X L g X,
& P e
T A i

E A XM AR

L
M
M

-
i
. L )
woE o  wx R e e e " -_-_4”_-.“.._”_-_._._-_.._4”.._._._ 3
I .. ; ol ) k. ; ; ; ; ; .__..4.___.-"_...4
i I i i ; ; ; / J J / J ; ; ; RN )
) . 2 . k . ; .
X XN RN EERER R XA .
i nE w
L e K R R EE R

R R R ERRE R XXX =

__."-__.nn.."a"n"n“n“anxua“n"n"nna"an n"a“n“a"n“n“:“n”xmn”xn x X x “n"nn

EERREREREREETREXXRERRERN E R R XXX KX E R
r FEEEEEXXXXXEXEXXEER i i " x
r " u"n"n"a"anx”xna“x"a"u"n"a"a- e e A "
" ..n"nHn“n“a“anxun”xnnnn"n“n"n“na e A A

ERERXEXENXENKRERR 2 X A
| ER XXX XXXEXXXXZERE
R XX R R e

" r na..nnn"nH-__“nHa“___HxHxHnHx“aH___“..”a"n"..“l"n"n__.n"___“x“a“n“nHxnx”n”x”xwx”x”x”x“x“n“ " H e

EREEERERRE XXX TR EEXREEREREERRERERRE XXX XXM AN M EAMNEEREERRERKE j
x ERERREAIRER X XXX XXX XX XERRREERRERX X X XA AAALEALALALXXLLEERERE N .
= R E R R R X R KA KKK R R R R KA K A A M A a R A A K R K X AL . . . . . .
" EFEERERREREXR XEXXXAXKEXETEXTRERERERX XX XXX AMENXENTEEERERRELRETERRERS A ; ; ; ) ; ; ; .
1 AL R R R R R R R R P R R A R ; iy o, o o ; s ; ; ;
] i i e ; A . s ; . . . ; . .
= R R R R R R XXX KRR ERE R X XXX M N A MA AR EX N XN RN M N NR NN .
xR ERERX XXX XX XXX XEXEXXREXAERR X XX ALXALALALAALAALREAL L LN AN XEE XN EENAREALERERXN X
x L A A e i e P AL AL e
x x T T T I I T I N R i
" R N R R XN XA XA X M R A AR M A M WA KA AR ( ER R R X ERRRERX XXX NAN
"R e i e e XX EE R KRR AR 2 E X XXX
x TR P A e R e T TP e e A A R e e A e XN XN ™R R R A
i EERXR XXX X XXX EXEXXEETERER XXX XA AN A AN LA XN RN O A O A X XEXXREXX
x A A o A X R I A
xR EEEREXRXEZXEREXXELXEEXTREEREXRXE XXX XA NN EEREX ; X R A K KR R XXX R XN
" ERERREERZEKREXXAREXEXRRERERERRXX XXX N AKX TN XKW i x RN A
x_ X o e i ! i iy 3 XA
x T A i ;
X X EXREXXEXXXEXXNEXXEXNTEX TR NN A AN A A AR AR A AR A AN XA A ; ;
x R T TE P A A I A A A P T T PE T T T T A A A PE A A P e A e A AR A A A e A
XX ZER X RERX XXX TR XXX XN AR N M AN A A AR A R A A A A
x EER R ER R XRK LR XXX R R X R XA X A A A A A A A A A A A A A a Al
Hn“ ..nIn..u..nn“n“..Hn”nHnHxHxHr.Hu”xHnHu“__.“..Hn“..“nHuH__.Hnnunxxxr.r.rxr..._r....rr.rxr.xr.xr.ur.ur.xxnnnnxrxnnrxr.... ; P
- L i e e e . XA
XX A ; XA
x XN NN NN N o)
X A o
x e e m  a w AN
Hn“ r”x”x”xuxuxnnnnna”xnx“xnxnnnn” ” Hn”x”xnxnx”x”rnxu xnnnxwx“xnxu i .
x A ) e a a a a i
XX Eo A A A A AL A AR P R
Y A A ) o A i o i
XX A A A R A A R A A A KX A AL A K AR X KA g
- S A i o A A (A A ]
XX o T A i
) A A A A A i i ) i
o o e e S e e A A A A AL
x A A e e e e X X
HnHxHxHxHn“n"n"n“n“..“..“a“__.Hn“n“..H-__HxHnaxr.xr.xr.v_”r.ﬂxrn”xnxuxﬂxnxxxnxux”nux . x”n“a“n“xunnxunua"nﬂxl -
A A R R R R A RN A A AR A A AR A AR AR EEREXREXRKXERR
A A A A X X K XK K RN
AR A R TE P T JE A e R A AN A A AL AR R A RN RN R R R .
X XXX EXXEXEXIR XX XL XXX XA A A AR N XXX XXX EXAERE XX
A e A A e e P A R P PE P R Al A AL A A A I X R A e e A
A A ) A
A A A A e
o i i XX K R K
A A A A A A i 2R N R AR
O A A O A A U i ) XXX IR AEXLER N AR
i i i I P AT AL A
A A A A A A A > XX XREEXEXLXXEXN R
A o A A A XXX XN N
A A A e e i .
A R AR R A R R PE A A A R A A A e a ad a a aa a aaa
O A A A A O A i
C A A A A A A A A A A
O A A A A A A A A A i
T e e Y,



US PP30,847 P3

Sheet 6 of 10

Aug. 27, 2019

U.S. Patent

LI I I |
& &

L]

Al
L

LIS I I e |

F N N

e

kb k
Bk e e A
drdp e de b & A X

ruta .r.r......_.__.._.r.._..-.
.-..... At i & >y

RN M)
AN

F

»
L ]

Al

i

*.

»'2

i X

L)
¥

B
»

™
X NN
I, e e e e

R KK
* ¥

L)

™
X

* i

ir
)
)
&

i

L)

a
5
»
X

¥

)

¥
X
¥

L

i X
)
F

ar

X
Fy
¥

s
I
X

i

)
X
X
F

ar

¥

i
*

i
»

»

X

B

¥

Jr:ll

Ty
»
»
»
i

i
&

"
L)
i
L)

a
L3
X

&

X
5
s

&

X
X

ir

i
i ¥
»

)

X
)
X
»
»
»

*

X
s

)

x
lv

M, i
. N
E. HHHHHHIH.-. .H”HH
R W
Hﬂﬂﬂﬂxxﬂﬂlﬂﬂxlﬂllllﬂﬂx

dr b A i dr

s

¥
»
»

i

X
F
X

L N

¥
¥
X

L

¥
»
»

EaC L a3

¥
F
L}

N

* ey

»

)

X
X

¥
F3
X

X
-
»
F)

»
F3
»

x
o
L3

»
X
X

X d X i i Wi

A e e

¥
¥
X

i e AR

E N
N X )

W e R i

¥
i
X

L ]
F
X

L ) H.q..._.._.........q......
i a a

EaC

AN
P
Pl
o ....H.._.“.._.H.-_
.
A
LA A
CR )
i

i

i
]
NN AL AL NN M

Ty

+

X ¥
o
»

XX,
N R
oo e o e e R
K R K B K KR
A
g

ALK M AN K X
Mol A MR
| iI.l.HHH-H-I

Al
-

X,
e,

A
Al
-
b
Al

A
.
X
A
|
|
o
-

l?l
Al
FY
x
A
|
|
E |
-

|
Al
Al
FY
o
E |
Al
A

Al
!
]
Al
|
A
F |
|

A
.
h_]
Al
A
A
||
!-
= |
H

=
l?l
Al
]
-
Al
Al
Al
|
Al
>,
h ]

A
|
)
A
Ml
E |
A
A
™

o

A
|

'?l
Al
X,
e
.
X,
|
A
|
|
h_]

X
X,
X
X
kL
|
|
|
.

o
A
x?l!
M
)
EY)
a
M
|
|
P,
1Y)

X,
|
.
)
A
|
A
A

o o R AR N

X
a

3

H

|
i)
o
FY

E |
Al
A
X
Y

E |
by ]
|

W

‘e
?!H?l
A
H:H
I-l
AN
:'F'

x
£
A W
:H:H:H:H:H:H:HPH e
M A X M R M X M
!Hx!xﬂxﬂnﬂlﬂnﬂlﬂnﬂ




US PP30,847 P3

Sheet 7 of 10

Aug. 27, 2019

U.S. Patent

'HHIE ?EH.H
) A
EHHHHHFHHH
.

-
.H!IHF.H!

.
o
b, :H:H:H” .
M
Al

x
Y

r
r
r
-
r
-

O A
(R RN M K N X %
oo e a e o

|
)

)
)
EY
)
|

|
'
)

i)
A A
A
i |
)
A
AN
AL
A A
':u::-!:x”r
2
i
r:x:n
o
M
LA
X

A
|
A
F
AN xR
A
!
M
™
-
H
A
E
Al
Al

|
-l
|
A AN
AN MM AN
N |
.
FY
M
o
H
A

>
]
.
x
]
.

A M N N A
.
Ml
A
|
]
2
]
|
E |
|

AN A MK N
.
X
|
A
X
|
o
]
-
Al

Al
Al
M
Al
.
.
Al
>,
-
H
|
Al
Al
.

|
||
P,
F
F
P,
M
F
F
F
F
A
M
™
M
)

s NN A AKX K
»

L
x

|
|
Al
Ml
Al
EY

nu..“x L
e e e e o g e n
P PPy R L, PR R

e
“xnxwx”n“anx o
ol

F
Ml
|
M
Ml
|
Al
Ml
-
)
Ml

|
MM
|
A
M
F
F
Ml
)
F
b |
M
£
a
M
™

Al
lflll
|
I-I
H
Al
y
1]
.
Al
.
Al

-I
.I
!ﬂ
Y
Ml
]
A
FY
Al
-
EY
]
A
FY

H.I
F
Ml
o,
£
e
M
F
|
2

Al
|
b |
)
|
Al
)

R R R A A WX A M XXM

annaa___na“n"l"xnx”n“n”x”n”vﬂx“n”n T P e e BB
I i
N NN NN

Al
"l
A

||

A
xﬂ
Al

F
a

¥
H

)
F

]
A

Al
Al

Ml
|

)
Al

M
]

o
|
Al
"H

!
F
A |
F

Hx?' |

M
E |
-l
M
A
|
F
E |
|
M
A
Ml
M
"
MM
A
E |
a
I

)

X
oM
XA
i
i i -
i
XX
S

»
M

a XA XX PR KR ar.”x”x“x”n"n....”x”x“x”w_”x”nnxnunn”x”x”naax X
A e R A WX ; i i W R AR RN
T W X R KN R KN ’ o o

; R N RN

b
]
]
M
.
A
A
|
A
M
o
A
]
~
h ]
x

>
o
-H-I
Al_M
A_A
H-HH
IIH-
X
A A
F
AN
X
A
A
x
E
|
A
A
A
N
L ]
.
X
P,
|
EY)
o,
o

A TR X A A A ALK AR A XN
Mot nﬂHnrxHnxHxHxnHlxnxnxaanxnanxnx.nr.xjnxr Hnﬂwnrxv.ﬂ

] ; | i
xx n”v_HuHa“n”x“xHH“n”xHHHx”x”HHx”v_”xnn”x”xxn”xnnﬂvﬂxv.xx
T A R . N LN

>, L
L
"H.HH- |
H:'.il!xl Al
H ?!xll' A
| Hxﬂ |
| H-l o

|
H
A
.
Al
x
|
X
.
o
H
x
X
Al
b ]
)
p

A
F
M
A
a
M

e S e R

.H#.!.HIHHHHHHHHIHHHHH. E N

H
Al
Al
H
E
|

“ g nnxv.xnxnxmx”xnnﬂa”x"xnnna”rv.
P N e
g P e a0
e e i ] o
- xr.nxnxHnHr..r.u__x.xHxHxHaHxHnH.."nHxHx”x“nwx”vﬂn”x“n"nwnnxwxwxw
ol e N N
g N i i
I i

‘e
o

HH!.IH”HU.H.HHHH

i i i

o )
A A R

RN
e e el e e e A A

H..“x”xuanxnzux”nnaxarxnnxxn ”r.”v_Hnnn“nwrnxtxnnv_xannan: A
A R R A R R A N
A

A
; ; L L
_HxnF.Hx:mHﬂr.v”xaHH.ern.xjxrrv”xxlxxnxjxrn. '

xn”vﬂn”annﬂnﬂnuxnuﬂxnl“
P T X o T T R M M KK

o

o TR

i ;

xnna“nnv_“xnnxn"v.. .l"“annxxn.xn:rv.x._.
A A A

T
ol i
P T g

A
i
o
'“_'HH'H

.
]
X

i, |
X
H M
o
™
M

o

F
h

Al
.l!:i!
b

)

N
o
]
.!"“‘!!l!

A N AR A AN
g R K
o

L]

X X
i
o
i

o
|

L]
|
b ]

i | H} .
A

7

b2



US PP30,847 P3

Sheet 8 of 10

Aug. 27, 2019

U.S. Patent

- - .i...
R

& [ ]
e P A A . ; .”...H.r.u_.q“»
Co O e e e j A 4 T
A W A XX : - ; s
LT e e A '
Pl xR

X
2

) .. Kx R .HL“”H

i x i
e
X R A KA

PBC ) KR A
.r.r.__."_.. nl":Hnwa ﬂih PR

L e I N
- x
b b W

L N )
PO )
el )

mo

A,
P
R XN,
L * N,

i
2 X
™

£
:1.-
]

iy n )
”n”nnxn Mnuanx”xxrn!xnﬂax -

xnllnnnnlxv_..mx N AR
R a .

EY
o
?‘!‘IF'!

F i
I q N M A K N A
L E_X_R EXR X A MR M NN
Ill Il“ﬂ”!”ﬂ“ﬂ"l“ﬂ"ﬂl N ll“ﬂ”ﬂ#ﬂﬂlﬂﬂrﬁﬂﬁlﬂ!ﬂlﬂﬂlﬂﬂ L
K ER K X & &% A KK L ., ; ] . L A 4
AR X XKL LESXXE L LA L i | | . . || | 4
EREE AR N X M J J |
REEEREXNRER L A L X 3 3 , A e ol L L LA, ....T.n!l..n.....rl.l.......'\!x
] L d 4 - . I N T L ]
K J I L] b . . .rl... .._.r.._.1 1.....-....1.__..1.....__._1.-......._....#.-_‘..__.4 - Illl
LA L L, q q 3 ] - s b brom o~ bk Ao e llllll

"k X lllllll r
l. ]

l_M l.I-I

wA AN EEA XA X
W A R A M A A
oo g P R X

N

o

.._._,.....hv
S ....r“.r...&&_-.-_-_ll-. o
EaC

.r.xr.H:“aux“r.”vﬂxnnuauxnxmnﬂ
A i i
B

.
.
"

"b L]

™
i iy
)
.

o

L)
* X
* X

.
]

.
L)
L]
L]

i.__.._.._.....
v i
Fodeoay W
b ok
a kA .

L
&

M,
xnxnxwxnawx”x“nnxur
PPy Py Py o B B
A
i

LM m ) .
rxuav.v_”v_”x”x“x”ln * e L
T ; ; T

ll_-.I .-- XA ; . | i ) ll.__.__.

el

e A
x anxnana.xx.nrnl“a -
._.lx_..nu.n.__”xn.nu.x”u” M

o
-
4
H
£
A
Y
o
N

*
L]
Y

o
b

E
R

e e e A A

.au_xu.nnu_&__ R R
i
i

E X XEE XA NN TN
WK A AR KR

>, !“__.__.lnl e

|
E

M
EY
2

Fig. &



US PP30,847 P3

Sheet 9 of 10

Aug. 27, 2019

U.S. Patent

2l

]

b

|
H?l

»
X
oo
.
o
L
L
X
A
A e
g
g

i
"
)
x
!
A

i

A

*:
.
x::-:
)
xx'x
L
X,

£
|
]
A
~
M
H"Hxﬂxﬂxx

EY
.
Al
"?!
o
|
o
x
X

M
]
P,
MM N
M

|
Al
F |
M
M

_ o M N NN
>,

%
F ]
H
-
F ]
E |
-
x?'!

FY
>

A
g . ; MM KN
- ”x” .wan“x”xﬂx”v.“xnx“nnx a”x“x .
A i
A AL A A AL e

A

o .v.x”x xrv.Hr.”x”v_Hﬁﬂﬂﬂ:ﬂﬂﬂﬂﬂ!ﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ XX
rxr.rx.v.r.x.xxx.x.xxx.....xv.xnxxxx
s .nnnv.xr.v_x X rr.nxxarxrxnxxxrxxnnnnxnx“x X NN
rrrrxrrrr.v.xr..._rr.xrrxr.v_rxr.xrxxxnxrxaxnanxxxxxxn

x:
>,

-
E

]
Al
A
Al
H:H
|

FY
|
Al
Ml

b

Y
FY
Al
Ml
Al

i
'l
Y
5
k]
W
k.
]
;-
ik
k]
ik
]
H
X
ik
X
]
X
H
F

"

E

H:Fl'

Al

HEH"

N

Ml A

A

|

e
H.H.u_HH.HEHFE.HHEHHHHH.HHHHHHEHHHH

|
|
M
-H"
-
H
‘:H

]
_.l?!

i

i

2wl

HHHHHHHHHHHHHHHHHIHHHHHHHIHHI

b

-

]
A M N A AN KR MM NN MK KK NN ENRERENRSRESTR

-
-
-
-

-

-

-
A A M
s A

|
)

™~

A_M
H:H |
?l- A
|

X

E N A

Y

LA N M N NN NN N KA KLEREENNERXEERERREEEXER
Y

EAAELEEALALAEALEIEALEELIEXEXLAELERELXESYEXRE

o
)

A R AN

h_]

N A

PN M M Mo N N NN N R N RN N KR T

..F

I””..”H”H”H”3.”H.”.H.”3.”H.”v.”HHH”H“H”H”‘”HHH”H”H”H”HHHHH” H SRR
S N o N
i e i i I
MM M M N M MM NN MM NN NN N NN KN
F o B N R
E o N N
A N N AN AN NN MM NN M N NNENENRE NN NN
L A N A o
PLA M A A MM MM MM N M M MM MR N NN RN KK
E o N
b HHFHHu..r.v_.FHHHr.HHHFHﬂ#?ﬂ!!ﬂ#ﬁ!ﬂﬂﬂ#ﬂﬂﬂﬂ#lﬂ!ﬂ N

A

oA

EUHHU.HF

Hu..

.F!.

) .,.x”v.”,,”x”x“,,”,.”,,”,,”x”x“x”,,Hx”x”xux”x”x”x”a”x”ﬁ_ﬁx“ﬁa” i
._.u.xx...._v.rr.rr.r.rru.xxx.nnurxuxunnunu

A H u.. iy u.. X
oA M MM NN NN MK MM N
A u..Pu..r.v.Fu..PFFU.FHHHHPFHHHHHFHHFHPFH ,

”,,”x”,,”,.”,.”,,”,.”,,”,,“u“,.”u”p“,.”..“u“x“u“u“ﬁa“a“a“ S
H.u..r.v H.u_.HH3.HH...ﬂHHr.unH..__.HHHHH...ﬂHHHHFHHHHHHHHHHHHHHHHHHHH o AR R X E R X

b
u”F”H”.r.HRr.v.u...FPPHHHr.HFHHHHHﬂﬂﬂ!ﬂ#ﬂﬂﬂﬂ#ﬂﬂﬂﬂxﬂﬂﬂlﬂlﬂ XXX XL XRKXE

FPFHUHHPHJU.FFPHFHFHMPHHHHHHHHHHHHIHHHHHHH

A A Ay
v.vrvrrrvrxrv.rvrrrxrt iy ruxrxrxxxxxaxnnxnanaxnxa

FFP?FPUHH!HFFFU HFPFHH HHu.HHHHHu.HH!HHHHPHHu..l!#ﬂﬂﬂ!ﬂ#ﬂﬂﬂ!ﬂlﬂlﬂﬂlﬂlﬂﬂ Tt REREREETRELE

Pr.vv.r.HFr.FHHFHHHHFHHHHHHHIHIIIHIIH
v.u_.u..v.u_v.v.u_.xunu_. P M M M MM MM M N N M MMM NN KEERX

u....ﬂu..HHu..H..-..HH..__.HHHHH!HHHHH!HEHHIIHHHHIIHI
M M M M M M P M A A M MM N N M XN X NN XXM RN KRR

i

]
x
u...-..u..u..u..u..v.u..xu..u.. .

AR X REXNENNRXN®ENXEMEEXELEEXEXEREDZESRESREXE

H.H.u.. I!.HHHHHIHHHHHHHHHIHHHI

FFHFFFFFFFFHFHFPHHHHH
FFPH’.HFH.H.FHPFU HFF.U.HFPH’.PFHHU HHHHHH’.HHHHH’.HHH

u.. x ”.P“F”F”P“ ”u..”u..“u..”u..“u..“H”u..”u..”u..”H“H“HHF”HHH”H”HHH”H“H“IHU“
o B R e
E ol ol i d
Mo M A ML M N MM N M NN NN ENKEENEXENEENEEE N E N X

. u..r.u_ v.u..r.u_.Fu..v.u..r.HFu..HHr.u..HHPu..Hu..Hu..HHr.HFHHHHHFFHHFHHHHFHHHHHFHI!HHU ~. HHHI HHH IIIHIIH.HIIIII

AHH”H”u__HH“u..”..___”u..”un“HHH“H“..ﬂHH”H“..ﬂHH“H”HHH”HH..ﬂ”H“unHHHH“H“H“l“H“H"H”I“l“l“ﬂ“l"l"lllllﬂlﬂl
A AL M M A A M A N MM AN A MK KN N RN NKERRKSERRYERILEXLARERENR
u..H..-..u..u..HHH..ﬂHu..u_.HHHHu..Hu..u....HunHHHHHunHHHHHunHHHH..ﬂunHHHIlEHHHIHlHHHIlIHlllﬂllllllﬂllllﬂlllllll

.l”.l”H”H"H”H”l“HHH“H”HHH”H"HHH“l“HHH“H“HHH“IHIHI“H“H"I“H"I“I"I
KA A XX XX NMKENMHMERHMSENHENELLX
AN XA KM NN ENEERETXEXENEE 2
o K EE R K XN NERRERE N
. .ﬂl.HHHHHHHHHHﬂﬂ.ﬂlﬂﬂﬂﬂﬂlﬂlﬂ#ﬂﬂﬂlﬂﬂﬂlﬂ

AEX XL XXX
HHIHHHHHHHHIHHHII

]
]
M

-
H”H“FHF x_N H
HHHI.H!H AR H k
HHHFH!H N Hv

HHHFIHH XM X Hl [
HHHHHHH L Il = )
FHHH’. 1 L X FIIIIHF?

X, E
H . n

-,|.
F
-

i
X
L)
i
LA
L XN
oA

X

|
X
X
xx:v_'
x

IHHIHHHRHH
Al
Al

X
|
A
F )
AN
Al
X
Al

F
H"'
HHHFHHHHHHIH'&
EY
MM
Al
E |
A A
|
A

HHHFHHFHH
|
Al

F"?!H?"

] u..
HHH.HF

]
o

F'H
o
M N b
HHHHHHHHHHHHH
X M m
E
Ml
A A X MK M
EY
H-
Ml
A A
A
A_M A MM
Ml A
Ml
Al
-H-
|

HHHHPH
xER

M
A
M_j X

X

i i
MM
A A A A
M_A_N_M
-HII
|

KK
HHHHIIHII
”HHHH!“HHI“HI!HHIHI

L e
HH“H“IHH"H KR X XK K K I“H I" "HIIHI
IHHHIHHHHHIHHIHIIIII
HHIHHHIIHI

u"w_

X H“u..
x HHH
. HIH
X
x

£
Al
Ml
M_A
AN M A
Ml
A_A_A
WA A A
|

X
Y

i i i

oK A M Al
Mo X A M
A
A

o

Al

A_M_A

oA N M
A_A_ A AN
M_a_ A
MoA_N
A_M_A

A_A_ A KK
Al
X
X
A
Al
A
A
A
A

A
Al

XTEXEXENREXEX
e
Pr.PFHHHHFHHHHH.HHHHHHHHHHHHHI | EEXEBRE
PHFHH..—.HH..-..HHu..HI..ﬂHu..HPHHHHHHHHPHHHHHHHHHHHEH M E R K HHHHIHII i HII " HHHIU.HHIII | ]
X
]

A MK NN KM K NN NN KEXNXN X A ERERERERERRERERLNXHNRETR
x IHHHHI R_EX K R I“I“IH.FH b
lllﬂlﬂlllﬂlﬂl

u..Hu..Hu..r.u..PHHHHHHHHHHHHlHHHHHHIHIIIHIIIHHIIIHI!II

.u..u.Fv.HHFHPHHHHHHI.HRHHHHH

x AR ER E IIIII IIIIIII
Fu..” “.u..Hu..”H”u..”..ﬂ“H“H”u..”H”PHHHH“HHHHH”HHHHH“H”HHH xR X R IHH"I"I" “ " "I"I"I"Il "I"I"
MM M M MR NN NN RN AXEXNEEEREXERXRERX R x E K K
A A N M MMM N M N M N A MM NN N E NN REXRERENKRERRE
[P M A M AL ENKEENLAEAEEEEAEELERE LA RELTRERENRERR
u..unu..“u..” Hu..”H”HHu..HHHHHu..HH“H“HHHHHHH”H”H”I”H”H“H“H“HII xR R X Ilﬂlﬂﬂﬂlﬂlﬂllllﬂl
MMM N KL N R EREXEX XX XN

xr-r
i)
X AR
ALAL AL AL AL
i i
a:uaana
AL AL AL AL A
A
a
N
i i |
AN

T e n e e
" r. HHHHHHHHHHHHHHHHHHHﬂxﬂﬂﬂxﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂ ] lﬂl"l"ﬂ“ﬂ"l"l“ﬂ"l"
EXKEX K Illlﬂlllﬂlﬂlﬂlllﬂ
AREXXEXEEXEEFEERRERTZT

y xR Hlﬂﬂlﬂﬂﬂﬂﬂlﬂl ~

u..u..u..u..u.. A HHHHHHu..HHu..HHHunHHHﬂ!ﬂ!ﬂﬂﬂ!ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂ xR KK lll"l"ﬂ"ﬂ"ﬂ"l H"H K
L HHHHHHHHHHHHHHHHIHHIHIHIHIIIHIHIIIH
P?!.v.ﬂxﬂ?ﬂ?ﬂvﬂxﬂx HHl!.HHHHHHHHHHHHHHHﬂxﬂﬂﬂﬂﬂxﬂxﬂﬂﬂxﬂlﬂﬂﬂlﬂlﬂ R R E X lﬂ""l"ﬂll"

u..

r#ﬁhruh
|

u..u..u..Hu....-..u..Hu..u..u..Hu..HHHHHHHu..HH..ﬂHHHHHHHHHHHHHHHHHHHHHHHHHIHIIIIIH!HIH xx K E K

A A A MM M N A M N MM N M NMENENEEXEEEEEEEEENREEREN

o u_FHr.HFu..Pu.”r.HHHPHr.HHHHu.”r.HHHHIHHHHHHHHHHHHHHHHHHHIHHPHHHHHIIHHI L

* ™, u..u..u..v_.u..i u..v.u..unu..i.u..v.u..unu..xv H..-..v_.u..u..H!..ﬂunHHun!u..unu..HHH..ﬂunHHHH..ﬂunHHu..HIunHHﬂﬂﬂxﬂxﬂﬂﬂﬂlﬂﬂﬂlﬂllﬂlﬂll e

L AR A A M M R R N R kN N N X R KR E NN TR XXX X

MR A KA KK MK AALELEELEEEILALAEALIELLERE LRI EALAERSLE.IRE

Mo A NN RN MM NN M NENKENALEEREEXEREEEEEEREREEREERERERE

k ..ﬂu..Hv_...ﬂu..HHHv_...-.”unHHunu....ﬂunHu..HH..-.”v_.HHHH..-.”unHHunH..ﬂunHHHHHunHHHHHHHHHHﬂlﬂﬂﬂxﬂﬂﬂllﬂﬂlﬂllllllll EEFE F

u.HHu..Hu..H..-..Hu..Hu..Hu..HHHu..H..-..HHHHHu..HHHHH..HHHHHHHHHIHIlHHIHHHllﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂﬂlﬂlﬂlﬂl

Mo A A KK KK KN K ALMEAALEALLEEAEAEALEAEEALIAERESLREXLIRERERTE
o’ .u_ Hr.v_ HHHU FPHFHHHU HHHFHHFU Hu..HunHHHHHunHHHHHHHHHHHunHHHHHunHIHHHHIIHlﬂlﬂlllﬂﬂllﬂﬂlﬂllﬂlﬂﬂlﬂ

s
R.H!H.HHHHHHHHHHHHHHHHHHHHHHHHHHHIH
H...ﬂHH..ﬂ.Hu..Hu..HHHu..HHH..ﬂ.HHHunH..ﬂHH..ﬂHH..ﬂHHHIHHHlHHHHHHHIHIHIHHHHIII!IHHIII

; PF”H”H”H”HHHHHHHHH”H“H”H
FH.PFHU.FHPHJHUHHHHHHHHH ]

A A N e
]

I
PUFPFFHHHHIHH;RIII“II K KKK NKE N XAERENERRIRST "
L ]

Iﬂv. HIIHHH.1HlHHHHHIHIﬂlﬂlﬂlﬂlﬂﬂllﬂlﬂlllﬂlﬂlﬂ F

¥
Xy

Lt
s

X L

LA N |
] K B X HHHHH

" o ' .l.!.-ﬂr.lﬂlll'.—.ﬂﬂ‘lﬂ s l-l.l-

x_E RN X

& praral

.
] 1

H



U.S. Patent Aug. 27,2019 Sheet 10 of 10 US PP30.847 P3

P ' e e "-._"E-"""L*'ﬁ&i:-':-.. e oo Nl
B
| L || | l. | L | I. LN 'I I'I'I l'l' L
o Rt e e
{% = e e e e e e ety
| | L] L ]

E :%-' .'.' I-I i" ll' .Il .- .' ::.'."I L ] 'Il- w 'I-I.!.I
’ ..- = 'I.l 'I-I.I:I = = " " .I 'I:I:I :I:' L -I: I:l 'l:I-i-I'I :':I:I- . -‘.I: l"i":I-::::':I ." :I- . . " I:‘- -l -:I:i:l:i:I:':I' 'I'I: " -I L ] 'I:'-I'I'I " .
N e SRR
b e e, ":_.':-:-._ B o M M M i M i -. e, s _".'::E:._ M e e e e e e
{lﬂ..‘ ll:':ll-l::::- .':' I:'- :I.' I.I:I:"Il.' '.'.- L ] I.II.II ll‘! L ] Il.' ll- L ] L L .Iﬁ-.- .I-"%::! .I-:.E.' I-I :' L .'- -ll'I-ll 'I:I Il:ll‘ll'll I-I‘I:Il i-ll'I‘ll-ll I."I‘I I.: I.'-I.' I.'.' L |
E::I:I" 'I'I'l'l' . 'I:: I"' 'I'I " ." ‘I'I' . 'I . L | . I' L ] I'I'I "' L ] I.:.'.II'I'I'I'I'I'I' I:l." I'I‘I'I:I:I. L | :I"‘I'I‘t 'I.'
I'I'I:I- I-I'I L | :I L | . I' 'I-I'I'I - .I- L] .' . -I' 'I -I I- . L] -I- I:I-I-I:I-I-I'I'I:I L] -I-I'I L L .I'I:Il' .II-I .-I:I'
S Shnaamaae
D000 O
R ol e ':_-'3':-4-:'55'-:-:::-5-"_:__-. "-'51:-."-::-.' L T
.I'I L) I"'I"'I.I'I'I- 'I-I'I.‘-I'I‘I.'-I'l " I‘l- " '-.' 'I ‘I -I'I.'- L -I .I'I.I-I
e s Sl s ey
s e ﬁ._._-:':"ﬁ'"-:'::-'i.::}’.:?.:‘%%""'"'-}?
R Lo R R ORI
'i ._' _.l_l._I_I. l:_:il I' I. I" I"'l L | I' l' I' . L | I' I.I' i'I I'I. .y 'l'l'l I'I' 'I'I I'I'I I' " I'I'I' "I I' 'I 'I
R R R
s e e e e e e o

"'::' :':"'."-":' ".'":' :‘:':':':"':-:‘-:-:"-- "'-:' :"':':‘:':" " ::':- .'
e A
O O
s

"'I'I'I:I'I'I'I'I'I'I-I"
S
. Lo N L | L NN -I‘l-I Lo . "l-'l'l- L ] -:‘:-:':'-:':'i-l"': n l':.:.:
ll:Il:::I:ll:ll:ll'l-ll'll'l:ll:I:I:ll:I.ll‘I
L ] LA B Al N EEEENN]
I‘I'I‘Il'l‘l'll"‘ 'll'll 'I'I.I':.Il
P M X, i M M
e T
ey
=:=:§:=:=:'=:=:=:=:=:=:=:§:='::' :
ll-ll' ‘ll-ll'll-ll-I'I‘I-I'I L ]
e et e e
-ll'll'l‘ll‘ll‘i"‘ll‘l'll‘ll"'! .
:I-:I‘ :i:l:i'l:l:l'i::'l" g
e e e
L) [ e e e e E . m N M s o= ososomosonEoEEomoE oL
o
et
™
L}

o
ATt
Bttt
v
ety
I‘- L L
R
et
Ll L

] ‘l"“'
L L]
o

L)
:
L]
:|.:|.'|.:|.:':':"|. -1'-. . m L ‘s omE o momom .- ‘m o= omom -- “m .- ‘s omomom :- [ - " -- " omow :- u .- “m .- “momomom .- .- :- = o. --
.:‘:‘:':':‘:"'- - i-.: . .- o om .- » .-. " .- » .- » RLEL LN AL . = .- .- " .- » .-_ .-_.- n .- " owm o EoEE .- " .- " .- .-_ .- P
P e e L L L L L, L .
.:‘:‘:':*:':" :" -.-1: ‘m omm .- s omm omom .- o= nom :- “nom :- P :- P .- " mEom o E . ...._:..:... e
:;:..:1.:|:|:|:|:‘:':‘- :"_-. m = m m ®E ®m E E E N N N E 2 NN L ®E ®E 5§ = =25 =% % ®="8®%m 8 =% 8 e _'-:‘-
e OO sl e e KRR ER, oo ""Hﬁ_. . :
e e L e e e Do e D e L D e D L D e D D D D e e :::::::::::::_-_ O e e Dot
B ' S e
B e e s
o L i N L DL B L L N L L L L e, e s e s v T aes
B T e s : e e ot s ottt
:i:#:#:#:#:i:i:#:i:‘:l‘ '1-:1-:-‘ :'-': ".':.‘: '.": '-' ' : '.: '.' ' .':.': '.'.':'.".': : L e e e m e e e . :-:1-:1-:-:-‘-:1:-:-::- " » 'I:I:I:I:I: 'l-:ll:::-:ll:r:::!:-:-:!'r:-: 'I:I:El-:::I:I:::::I'I:
R B e oot s e
'l-:4-:4-:t:i-:l-:i:t:dr:l-:l-:-r:i:t:l-:!:-'- IR e "ttt R . -'-'ln:l: 'I' :-'—:-:t—:::::—:-' ‘I:I:I:ll:ll:I:I'I:I-I:I: '!-:t
e R e R M X, Y
e e e et
r:4‘:4-:l':#:4:#:4:4:{:{:1:{:{:‘:{: " " I:I:I:I: :I:‘:I:i:I-I:I'I:I:I:I:I- 'I:I:I:I
e e oo O ot e e s
e oo R et
o 11112 Ll L S0 o oot ot e
:'4-'l-*4-‘4-'Jr'4-"l-"l-"l-'-|-'1-"l-'4'4*1-'1'1'1'{'1'1-'1'1‘; "1-"1-'1- L L . o) .:‘I-I'i'l'I'l‘l'I'I‘I'l'l' o
Cr st MM N e e e T T T T T T T e Tetalalilat _-___:::::_-_:_:':':_:_:_:::::-:‘: T e
L T e X e ey
. . 1L T T T e e e ety e e et et e
B MM Mo M M T e T e e
I"-I'l_.-I‘-I'-I*-I'*4"l'_.i"-I'-I_.l‘.-I'l‘.#‘.-I*-I_.l"-I*4‘-i‘-I"-I'l*-I‘.l_.-I‘4‘l*J‘l'l_.lilil‘.i‘i‘l'l'l'l I' 'y A N, L} -I‘l'-l‘ ‘l‘l‘I‘l‘l‘I'i_.i'l ; 'I'I'l'I‘l'I'i'I"'I'I-:'I‘ J:'I'I'l'I'I'I:I I:II'I":I::'l'l' .I.l
:l:I:1:-I:1:i:l:-i:4:i:4:4:-I:l:i:-I:-I:4:l:-I:l:l:l:-I:-I:-I:i:l:i:l:l:#:i:l:l:i:l:l , u :I:I.I' u 'I: 'I ‘I [ ] i:l:i:-i:l:l:l:l:l: I' 'I:I:l:':l:.:l' 'I'I I‘l L] I: e et ‘I:I:I‘ »
I:-I:l:-I:ll':l:-I':4:l:-I:-I:-I:-I:-I:-I:-i:-I':l:l':4:-I:l:4:l:l:4:l:l:#:l:}:l:l:l:l:l:i:l: :I:l:l:::':'. -I'-' * 'l' ot "-I' "i L | I-l:I‘I:I :I-I-l:l' . L} ‘l"‘ -l
e, : o et et s B
e Ot e B oo v
r‘-Il'1"ll‘-Il"-Il‘-Il"4"-Il"-Il‘-Il'-Il‘ll"4‘*4'1-"-Il‘-Il"ll"-Il'4-"-Il‘4‘*4l‘ll"4‘4*ll*4"-Il*4-‘4‘-Il'-Il‘-Il'-Ill'-Il"-Il-i‘i‘i‘l‘i‘lﬂ"‘i‘i‘i‘l‘lﬂ' , ‘Il I.Il'll'l::-ll' e ll‘i"'l
L E LN E N B NE N NE N RN RE N NC N NN NC N RC L R UNC RC R O RC L RCNC N NN N L N N N L E N LN ] LW Lo
!:III:ll:Il:l|l:1:-Il:Il:-Il:ll:-Il:-Il:l':-Il:4:-Il:-Il:-Il:ll:4:-Il:-Il:l':1:ll:-Il:ll:ll:ll:l:ll:l:l:ll:J:#:ll:l:l L ] -Il:lll:ll:ll:ll: v I'I:':I-Il:ll'I::' 'll: . .' ll:ll::::
!-.‘-"-I"-.‘-"-"-I‘-'l'-Il‘4"-'l'-I‘-I-‘**‘*'*l'#‘-"-'l'-’"-I"-'**‘*'*l'1"-."*'-l‘"-I-***‘-.‘*‘*‘i‘i‘*"‘i"““‘*"‘ ‘I.I'll"""-ll".ll- ll"-ll'l'
LU E N N L BE N N NE N NN N N E N L R NC E N NE NE N L I NCNE NENC N N L NN N N N N LN L L ] L L |
e A e oo
e ! ey Sl
"whatet "-Il:ll:-Il‘Il'4:ll:-Il:ll:l':ll:ll:-Il:-Il:-Il:-Il:-Il:ll:-Il:-Il:ll:-Il:lll:ll:ll:-Il:-Il:-Il:lll:ll:-Il:lll:l:i:':i:i:‘:l:i:i:i:‘:lﬂ: » -I'.-::::I'I:I'I: -I:ll:
‘4-‘ll‘ll"-Il'4-"-Il'-Il"ll"lll‘-Il"4-‘-Il-Il‘-Il"4‘-Il"-Il-4-4"-Il"-Il"4-l'-Il*-Il‘-Ill'4-‘-Il‘4‘4"i‘i‘i‘i‘l‘i‘i‘i‘i‘i‘i‘l I:I‘:' .'- .Il'll-ll'll'l""'l L ]
'i'-I‘-I"l'i"-I"l"i"-I'l'-i"-I"-I'l‘4"l‘i‘i-l'-i"-Il.-I'-I'-I‘-I‘l‘-I"l'-i‘J'l'l‘l'l‘l‘l‘ll‘l"-l"‘ = 'I:I:::I::' 'I:I:" : W
I.:‘I.- - 'I.. I'll'll-ll'll
e,
OO0 OO0
W ] .I'I-I-l'I'I.I‘I-I-l'I
:‘:‘:‘:‘l‘:‘l"‘l‘l"‘l‘l"‘
et vty :
s oo
ll.ll-l."ll-I:I'I-'I‘I'I'I‘ll"‘l"-l-l' > 'll L NN Lo N N N
I'I-I-l'I-I I'I-I-l'I-I‘I‘I-I-I'I -I'I‘I-i' -I-l'l- 'l'I-l-l'I-I:I
oo Sl
L . 'I'll-I'I'lI‘I'I'I-I-I'-‘I'I- L | ll-‘I‘I'-‘I'll'-‘I'I'-‘I'I'll-l'I'-‘I'I'-‘_
: o e e
' o B o ot e e
[ N NN NN N I.Il L ] -ll I‘i‘l:l I‘I L ] 'll'll'l'll‘ll‘l'll.l-l'll.:'l 'I‘f 'I 'I'I:I‘I-I:I."I.II'I""' ::.I.'.!-l'
!'l.I-I'"I‘I'I'I'I"'l'l'i""" 'l'i‘i'l‘ 'I-I'i L} -I-l'I-I-I -I-l'I'l'I'l‘I‘l‘I‘l‘l'I‘I-l I‘l"'i" l"-l l'I'I‘I'I‘I.I::.I:I -I:I'
o e e e o e e e et e s e
et oo R o e et s R
.IJI' I-I.I I'I.lII.I'I‘I I. L W ] I' e L I.IIIII'III-IIIII e RESEEREN L ] LN N E NN L | I‘ II'I.I'I-I I‘_
e e R SO s '-:-'-"'-&
ﬁt;:;:;:‘-:-:;:"-::: e e e e s Bt et et Lo ;.;:;:;:;:;:;:;:;'=:;:-.::;:;:-:;:E:;._:;:;._:-.;:-:;:;:-:;:-:=:;:-._'-:;:-.;._:_""h =
‘I "-:.' :‘..'-:-:' .:-:-.':- " 'I I‘I :-I‘ 'I‘I .‘I "I I‘:‘I ", L | 'I' ‘I‘I :-.- ."I'I-I L ] L ] L ‘! Lo N L N I‘I-I ll""‘ll‘ -I' 'I ':'.':- 'I‘I'll"‘ll' 'I- " -'-I'I-I‘I I'I'I‘I- 'I‘I‘:-I' u .:-' '-:-I'.- " "' " ..
I'I.' -'-II- -'-ll"ll Il-I"-I L L N L | I"l ll-I-' Ill-h..-l- L] -ll-l:'-l-llll L N NN W L L] Jllll"'llllll- I‘I"“II‘II'II II-I" -III- I-I-' I-' L] I.
O e oot e e e o im0
k..' u ':'I:I‘.-.- l' 'E.‘I '-l- 'E:':‘I'.- -I'l- 'I I"- 'I I‘I:E E:‘E 'I I'I ' 'I‘I‘I.I'I:I'I t 'IHI " I'I'I‘I I'I I:I I:I'I I::.I' " ':‘I-:'I:I:I'I I‘I'll':-:‘ll' Lo I‘I:I'I':‘I -I I‘I I‘:'I"':'I‘I::-I‘ " 'I- .Il' -EI':'I'I " 'I t" -I' w.-l:I L | I-I I&}
ﬁ%—vﬁ. OO R ':-::&ﬁ"-'-"'.gb'-::'-:::s_.:‘fi.:'-:ig;g.":. R T,\:_%._._“&._:-H:-:-a--u_,:- ':'-::=-=-=;:;'-;;-.:'=:===::;;.';;:$ R R e
.. % " I' L l- .I u L ] L | I'I: " L ] l- ", I‘I L | 'I:I:I' 'l' » 'I'I‘ I-I -ll I‘I:"I'I I'l I‘l' l‘I ‘I L 'I:I' L | I'I I.I I:I 'I'I ", -I'l:l' l- I:I'I- l- .... | I-l I.'.l
e m m = -._... B et e ..::.___ e e u :::.:. B e e s o e e e e ey ettt
.l. L .i . L | '- L | L] -"- " 'I‘- L | T L | -:-l I'I' ] 'I'-'I' L | :-I-I I'II'I L] ll'I '-‘I .-Il' 'I' I' ] L] 'I I'II'I'I' ‘I':‘I:I'll L] I'I L] .-' I'I u .-I'I - | ﬁ. .I-
.l.I .I .I L | :.II :‘Il"':" LW | I'::I'I.:.I'-..'%IIII.I L N L N ] IIlIIIIIiI-lI:I'I.I-:I.II'I LN ] IIlII‘III L | .I'I' L E N I'II 5l. I.I-I.l.
-' ﬁ:- I' .-' ' "y " .-:E:.' | L | I:I:Il.'::.l:l- " -I:" -Il" '- ':- ¥ 'I.:- 'I'I."I'I."I'll" "'I'I"‘I'I"'I'-'-' 'I' I'I L | '-I". . '.."I "I"‘l""‘"" -I:I 'I-Il -'I-:."I '-I".Il L | -' | ..i | - | I. |
I' L | ﬁ | L | I' I.I L ] .I'I' I-:-I'II'I:EI:II'IIIII.I' LN | [ ] IIIIIIIIII:II‘III‘I- II-l .II'I III'I-II I.::I'I L | II. II.IJI :.I' | Il... I-..
e }ii' e O kst R b:-:ﬁ';:_';:;:;. R Ly R R
SO e e e SR e e
e e A e e e - 2 e e o e e e
OO O e S R R
e D e S e Bt OO "&-‘3_:_' e e et e
: s 'E;. e s e
e e T -.'._'C:'.‘-._. e e M e e e e ':._', o %. M e s e = e
e "'=:;'-:-:-'=:_.:':='::-:-:-:-:-:-:-'=:-:E:-'-:-:- '. ':-,-a"::..,._-:-._'t?."-".-._y.:."l'ﬁ‘- AR R g_""ia.{"‘?-., -".:E:-:E:_"ﬁ e
e KR e s et
B e s
-n-n.h::.l.l ) u"n ‘ _ ", . ,l . __ . " . _l__ _____ , L e ,,I, L} _. . _, Ll " ee e L} :.Il L] Il"III L] :'I! e —'—'—':'—'- L] -'-':'—'-'— un ':'I! :':':'-':'- =rm Tun L] =. = "



	Front Page
	Specification
	Claims
	Drawings

