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Latin name of the genus and species: Ranunculus cor-
tusifolius X asiaticus.

Variety denomination: ‘ROCORANGE’.

BACKGROUND OF THE INVENTION

The new Ranunculus cultivar 1s a product of a planned
breeding program conducted by the mventor, John Fielding
in London, United Kingdom at his home garden. The
objective was to produce varieties that are garden hardy 1n
zone 8, and suitable for cut tlower or garden uses. The cross
resulting 1n this new variety was made 1n April of 2004,

The seed parent 1s an unnamed, unpatented variety of
Ranunculus cortusifolius. The pollen parent 1s an unnamed,
unpatented variety of Ranunculus asiaticus. The new variety
was discovered 1 April 2009 by the mventor 1n a group of
seedlings resulting from the 2004 crossing, i London,
United Kingdom.

Asexual reproduction of the new cultivar was {first per-
formed by division of tubers 1n July 2009 at the inventor’s
home garden. The unique features of this cultivar are stable

and reproduced true to type in more than 10 successive

generations. Date of first sale of the new cultivar was Oct.
1, 2018, 1n the Netherlands.

SUMMARY OF THE INVENTION

The cultivar ‘ROCORANGE’ has not been observed

under all possible environmental conditions. The phenotype
may vary somewhat with variations 1n environment such as
temperature, day length, and light intensity, without, how-
ever, any variance 1n genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘ROC-
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ORANGE’ These characteristics in combination distinguish
‘ROCORANGE’ as a new and distinct Ranunculus cultivar:

1. Garden hardy 1n USDA Zone 7 or 8, observed to survive
—15° Celsius 1n garden trials.

2. Can be used for cut flower or garden uses.

3. Cut flower will last 1n water for 12 to 14 days, with all
flowers opening.

4. Branched stems with multiple flowers per stem.

5. Bright orange tlower color.

PARENT COMPARISON

Plants of the new cultivar ‘ROCORANGE’ are similar to
plants of the seed parent, 1n most horticultural characteris-
tics, however, plants of the new cultivar ‘ROCORANGE’
differ in the following:

1. The seed parent 1s taller than the new variety.

2. Flowers of the new variety are bright orange, while the
seed parent’s flowers are golden yellow.

3. The seed parent has 5 petals per tlower, while the new
variety has typically more than 50 petals.

Plants of the new cultivar ‘ROCORANGE’ are similar to
plants of the pollen parent, in most horticultural character-
1stics, however, plants of the new cultivar ‘ROCORANGE’
differ in the following:

1. The pollen parent 1s shorter than the new variety.

2. The pollen parent 1s less winter hardy than the new
variety.

3. The pollen parent has fewer tlowers per stem than the new
variety.

COMMERCIAL COMPARISON

Plants of the new cultivar ‘ROCORANGE’ are compa-
rable to the unpatented commercial variety Ranunculus
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‘Elegance Orange’. The two Ranunculus varieties are simi-

lar 1n most horticultural characteristics; however, the new

variety ‘ROCORANGE’ differs 1n the following:

1. Vegetative carriage, foliage occurs lower on plants of the
new variety.

2. Flower color of the new variety 1s a darker orange.

3. Vase life of flowers of the new variety 1s longer than that
of this comparator.

4. The new variety 1s tolerant of more cold temperatures than
this comparator.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photograph 1n FIG. 1 illustrates 1n full
color flowering plants of the new variety at approximately 1
year old, grown outdoors.

FIG. 2 1illustrates a close-up view of tlowers.

The photographs were taken using conventional tech-
niques and although colors may appear different from actual
colors due to light reflectance 1t 1s as accurate as possible by
conventional photographic techniques.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart 6” edition,
except where general terms of ordinary dictionary signifi-
cance are used. The following observations and measure-
ments describe 18-month-old ‘ROCORANGE’ plants grown
in a vented, unheated polytunnel 1n London, United King-
dom. No chemical treatments were performed. The growing
temperature ranged from 5° C. to 25° C. during the day and
from -5° C. to 10° C. during the night. General light
conditions are bright, normal sunlight. Measurements and
numerical values represent averages of typical plant types.

Botanical classification: Ranunculus cortusifolius X asiati-
cus ‘ROCORANGE’.

PROPAGATION

Typical method: Tissue culture.
Time to rooting: 15 days at approximately 10-15° C.
Time to produce a rooted plantlet: 20 days.

PLANT

Root description: Secondary roots grow from the tuber and
are fasciculate.

Growth habit: Herbaceous perenmal, robust, semi-erect.
Height to top flower: Average 65 cm.

Plant spread: Average 40 cm.

Growth rate: Medium to strong.

Branching characteristics: Branched panicle.

Length of lateral branches: Average range 14 to 25 cm.
Diameter of lateral branches: Average range 0.3 to 0.5 cm.
Texture of lateral branches: Glossy, slightly tomentose.
Internode length: Very close, forming basal rosette.
Strength of lateral branches: Medium.

Color of lateral branches: Near RHS Yellow-Green 146A.
Aspect/angle of branches: 30° from vertical.

Number of leaves per lateral branch: Usually 2.
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FOLIAGE
Basal leaf:
Arrangement.—Young Leal: Trifoliate. Mature Leat:
Biternate.

Average length.—18 to 30 cm.

Average width.—12 to 15 cm.
Overall shape of blade.—Young Leal: Obovate.

Mature Leaf: Palmatifid to palmatipartite.

Dissected leaves, describe lobes, quantity of dissec-
tion.—Leaves generally lobed, 1n 3 parts, each fur-
ther divided 1n 3 or more lobes. Lobes become more
pronounced as leal ages.

Apex.—Young leal: Rounded. Mature leaf: Acute.

Base.—Rounded.

Attachment.—Base of the plant.

Margin.—Dentate.

lexture of top surface.—Glabrous to slightly tomen-
tose.

lexture of bottom surface.—Glabrous.

Appearance of top surface—Slightly glossy.

Appearance bottom surface.—Slightly glossy.

Leaf internode length.—Very close to form a basal
rosette.

Color—Young foliage upper side: RHS Yellow-Green
146A. Young foliage under side: RHS Yellow-Green
146A. Mature foliage upper side: Between RHS
Yellow-Green 146A and 146B. Mature foliage under
side: Between RHS Yellow-Green 146B and 146C.

Venation.— Type: Dichotomous; plunging into the limb
at the upper surface; raised on the limb at the lower
surface. Venation color upper side: RHS Yellow-
Green 144B. Venation color under side: RHS Yel-
low-Green 144B.

Petiole—Appearance: Long, tubular, rigid. Slightly
flattened 1n older leaves. Length: Average range 13 to
17 cm. Diameter: Average range 0.3 to 0.4 cm.
Pubescence: Glossy, slightly tomentose. Color:
Between RHS Yellow-Green 144A and 144B.

Leatf at the nodes of the stems:

Arrangement.—Biternate.

Average length.—5 to 16 cm.

Average width.—4 to 13 cm.

Overall shape of blade—Palmatipartite.

Dissected leaves, describe lobes, quantity of dissec-
tion.—Generally divided i 3 parts, each one of
which 1s further divided in many deeply incised
lobes.

Apex.—Acute.

Base.—Acute.

Attachment.—Petiolate.

Margin—Entire to serrate near apex.

lexture of top surface.—QGlabrous to slightly tomen-
tose.

lexture of bottom surface.—Glabrous.

Appearance of top surface.—Glossy.

Appearance bottom surface—Slightly glossy.

Leaf internode length.—Average 5 to 15 cm.

Color—Foliage upper side: RHS Yellow-Green 146A.
Foliage under side: RHS Yellow-Green 146C.

Venation.— Type: Dichotomous, plunging into the limb
at the upper surface and raised on the limb at the
lower surface. Venation color upper side: RHS Yel-
low-Green 144C. Venation color under side: RHS
Yellow-Green 146C.

Petiole—Appearance: Long, slightly flat, rigid.
Length: Average 2 to 7 cm. Diameter: Average 0.2 to




US PP32,058 P2

S

0.5 cm. Pubescence: Glossy, slightly tomentose.
Color: RHS Yellow-Green 144B.

FLOWER

Bloom period: Spring.

Vase life (cut flower): 12 to 14 days.
Flower longevity on plant: 5 to 7 days.
Persistent or self-cleaning: Self-Cleaning.
Bud:

Closed bud.—Shape: Broadly ovate with a sharp point.
Length: 1.2 c¢cm. Diameter: 1.0 cm. Color: RHS
Yellow-Green 144C at apex; 144D at base.

Slightly open bud.—Shape: Broadly ovate. Length: 1.4
cm. Diameter: 1.5 cm. Color: Between RHS Yellow-
Green 144B and 144C.

Flower size:
Diameter.—6 cm.
Height—4 cm.

Corolla: Round, regular.

Petals:

Arrangement.—Semi-double; imbricated, disposed on
the receptacle 1 very tight verticils. Size of petals
variable, according to position, decreasing ifrom
exterior towards the center.

Lobe length.—2.] cm.

Lobe width.—2.2 cm.

Quantity.—Numerous, more than 3S0.

lexture.—Silky, thin, glossy.

Lobe apex.—Rounded.

Lobe shape.—Obovate.

Margin —Undulate.

Aspect—Concave with moderately reflexed apex when
tully open.

Color when opening.—Upper surface: RHS Greyed-
Orange N163C; Yellow-Orange 17A at base. Lower
surface: RHS Greyed-Orange N163B; Yellow 7B at
base.

Color fully opened.—Upper surface: Between RHS
Yellow-Orange 21A and 23A; Yellow 9A at base.
Lower surface: RHS Orange 25B; Yellow-Orange
15A at base; tlushed with Greyed-Orangel69B from
apex downwards.

Calyx/sepals:

Quantity per flower.—>5 which {fall belore flower
matures.

Shape.—Ovate.

Length.—1.4 cm.

Width.—0.6 cm.
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Apex.—Acute.

Base —Flat.

Margin —Entire.

lexture.—Lower surface: Slightly tomentose. Upper
surface: Slightly tomentose.

Color—Upper Surface: RHS Yellow-Green 145C;
Greyed-Orange 166C at edges and apex. Lower
Surface: RHS Yellow-Green N144D; Greyed-Or-
ange 1668 at edges and apex.

Peduncle: None.
Pedicel:

Length—Average 3 to 9 cm.

Diameter.—Average 0.2 to 0.3 cm.

Color—Between RHS Yellow-Green 144A and 144B.

Orientation.—Upright.

Pubescence.—Shghtly tomentose.

Fragrance: None.

REPRODUCTIVE ORGANS

Androecium:
Stamens.—Very numerous, short and completely sur-
round the gynoecium.
Anther shape.—Slhightly curved.
Anther length—Average 0.5 cm.
Anther color—RHS Yellow-Orange 15A; fading to
12A.
Pollen.—Sparse.
Gynoecium: The pistils are numerous, short, locked together
at the center of the corolla, dome-shaped apocarpous

gynoecium.
Height.—1.0 cm.
Width.—0.8 cm.

Shape.—Domed, ovate.
Pistil color—RHS Yellow-Green N144C.

OTHER CHARACTERISTICS

Disease resistance: Typical for the species. Powdery mildew,
leal miner and rodent damage have all been observed 1n
trials.

Drought tolerance and cold tolerance: More cold-hardy
compared to other Ranunculus cultivars.

Fruit/seed production : Not observed.

What 1s claimed 1s:
1. A new and distinct cultivar of Ranunculus plant named

‘ROCORANGE’ as herein illustrated and described.

¥ o # ¥ ¥



US PP32,058 P2

Sheet 1 of 2

Aug. 11, 2020

U.S. Patent

u
A A

il:il:il:il:il:l
A X AAA
L i i
o i
i
XN
i

e
lll.l ||

A
x'“

; o
.xﬂnmxﬂaﬂa"lnxwv_“
A

|

-l

|

gy

H:?E"

x ?ﬂx
™

A
.
Al
F

A
|
I-l-:lﬂll:?l!ﬂ-hnl
F
F
)

A
AN
Ilﬂl?lx
AKX M
|
F Y
?!F!:Hl!'

.n n nn . . . . . .. . .

R e ! :

o e ; .

I ; Tl o MR ; : ; ; ] i ; N
T ] J ] S . L AN J A J

'I-:'":I-:Fa:'x
N
l.h:l:ldx!-l. ol

ol IHII

h"llllllﬂlﬂlﬂlﬂu._!ur

R K
ERER R R XX NN E
nan:n"n“n“x“n“x“xxxxlr
EER TR
X XA
T
R W AN
EEEERER XA
R R A A
FE o m R m xR ;
RERE R R X RN :
|
R X R X XK AN RN :
R A ; ; y .
l-lln "nnanxux”x“x”nna“n“- . mmmr n"-“a"anxnnnnr
n“nuxwr.“n”n”x“x"an i ; o e T
i A A A )
R A N KR
EXXREXXETAER
EE XXX RN ER
X XXX A R
aanxr.r...lu:
R XA A KN
R A

s

H:'.
x
M

:Il!:?l
WA _AA

ity
'x;;x

XA
A
™ "-

il iy
R
L

AN
-

oA
>,

Y

i
i
E N

|
] H"HHH |

M_A
:il:!:!xil
il!xxxﬂll
| |

4
x
"

E
]
|

AgrbA
=,

x
]
P
L]

FI¢

o A N A
N A AN
E

HIIHIHI!H

J E X K F x

lﬁ. x. IIHIHIII Hﬂlﬂﬂl“l .l.

e gy

l"ll III"H”H”H”H“!”I“HH!HHHH“IH ¥ =
e e

"mnﬂ HII HHHHHH!IHI - o ; ”.H.““FI"“I"!I

E .HHHIHH

X R N
PR

-
| o
N
; . R R RN R K A KK
L rk oy ( ; an“n"a"x“xuxnx“xnx“x " R .xnlll“n"nnnan“ll-n T
EFAXEERE X REXE XA ; ; R .

S Hﬂﬂﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂ!ﬂ il ; ; i i aum“-i
rr.r”xv”xrxx KR , ; ; AN : ¥ E

A
]
h

n
A
A

X

|
i

n

|
ALY
e

E

A AR MM
-
A
H!
IHH
u

|
H-
A A M
M M M A A
A A
HJ
AN
'll"
‘Il'

Al
]
M
»
"t

|
o
’l{ ]

s

4
>
x

Al i
Mo AN XA KR ER
HHHHHIIIII

P

e _ e
L > A ; ; ] ; ; iy ] 3 L |
HHHIH!HIHIH HHFHU.HH. L L i iy d M y A R ; . IHIIIlHHHHIHHHIP!H”U.FH.H“!U. L

L L L . 1.11" ’.x'




£ Did

US PP32,058 P2

F F Y

E g L
A i
R
Hﬂﬂlllﬂlllﬂﬂﬂunﬂlﬂn?

i

-
L
i i
F

L, ! i A L, A, A,

»
2

o

)
)
)

X

]

-
FY

o
o

o :HH o
E

P
F
E
]
]
X
]
]
E
]
]
E
]
F
)

PR

...H F.I. .’”..H.ﬂnﬂ..!. L
PP P P e P i o e
A N A a k k k
S R
oo o e oo o o o o o o o o e ™,
MR R R N N N NN N NN NN
ki . o o ] .HHH .HHlﬂlﬂx-xﬂﬁﬂxxxﬂxxxﬂxﬂxxx -
NEHNHH.HH.FHKHHH F ]

X
A L

PN N NN N o N i N i )
r o
¥
x

e

LA, )

i)

] -,

F
P,
M
F
F
o,
F
P,
o,
F
P,
EY)
F
P,
o,
F
P,
EY)
F
P,
o,

o

e
)
P,
A
o,

HHHHPH”HPHFF'

e
)

2
)
i
Y

A, o a

2
)
2
:n::r 2
L
2
X
)
]
2

H
>,
>
H

A A
F

A

F

P,

‘2

o,

F

o
Ml
F
M
H
F
E
H
F
M
H
Al
M
H
F
M
H
F
b ]

ML o 2 A, L L B
EY)

A_ A M A
)

R A A R A A R A A
e e R e e

oo
Y]
x
-
X

el

Fd
)

L
X
i

o
X
o
oA
o
.
]

> a0 Ty
"z 2 ol

|
|

XA
i
Hr. .xHx“a”r. .x”r. Ei
PP
" L
T

I O i ;
A e xux.xxnxxxxaxxnnxx.nxxrxn

e S o,
u_.HHHHIHHHFHHHIH.IH.H.H.HHHHHHIHHFHHHHHHH

L N x
A
A

Hd
Y
FY
FY

»
o
o

i

F
e
£
e
e
e
e
.

A
X,
)

M
?'xﬂ
o
EY

Al A A A
Al
N
EY

E
EY

EY

]
i
E
N

e

L
.,

i)
A X
]

A
X
a__.xxxxxnxnxnxxx.x.xnx.nn.x.x.x ” HHHH”“””"”H”H
o ! . A A R R R A A R A A R MR A A AR
X,
X

oo
|
LA
I
EY)
o
e

|
Y
i
)
M
]
o
)

A

|

.
X,
.
o
|
x
.
-
x
X
X,
x
H’H
x
Al
A
A
||
A
A
A
A
|
Al
X,
|
.

F |
Al
)

X o
HH.I.HHIIHIFHHHHHHHHH . N
X x.

X

AN HHH K .FHHHPHHHFHH K AR

‘o
H
M
]
Al
P
a

Al
]
Al
A
A
Al
Al
Ml
H:H
H"H
Al Hx
F
M
e
H
‘e
F
F
M
]
H
‘e
o
‘o
Al
]
A
|
]
Al
Al
e
H
‘e
F
Al
»

AN M N N A
-

e

-

x
’Hxlxﬂx'l o

X “H“H”HHE“HHHHE“H”H“I“H"HHE“ H H.ﬂ
A AN NN NEERDN, P k / . L
X HHHHHHHHHHHHHHHHPHHHIIIIFHH A HH ; o 3 J " 3 A

™ %] T . . o e o ;
ﬂxxxxxﬂxxﬂxxxﬂnnxﬂlﬂlﬂﬂxx - .Hﬂx Mo NN .xxxxnﬂx"ﬂ XN XX .“. E R XX HHH”ﬂ”ﬂ“ﬂ“ﬂ”ﬂ”ﬂ”ﬂ“ﬂ”ﬂ“ﬂ“ﬂ“ﬂ xﬂxxlx .FHuI.,”HH”H”HHH“H“H”'”””!””’”HHH .F“’.

A A A A A i A A A i A i A A I i e
J e .HH“E“H“I“H”HHH”H”HHHHH ] H“H MO M NN .HHHHHHI“H“- L H“I X N E X X Hﬂl“ﬂ“"”ﬂ“ﬂ”ﬂ”ﬂ”ﬁ”ﬂ”ﬂ”ﬂ. ”ﬂ“ﬂ”ﬂ“ﬂ"ﬂ“ﬂ - e H”x”H”H“x“H"-HH”H”mH_”F.H.F””!”H”HHH”H”H”H”H”H“H“H“H H“I -

o M E N AN xﬂﬂ.ﬂnﬂxxﬂﬂxﬂl XN ﬂﬂl “ X x X EE X ﬂ-H-,.xﬂﬂl-xﬂﬂnnxnﬂnxﬂ.lﬂl"xﬂlﬂr ﬂﬂx P H.H’. .HHHH’.H’HHH’.H oy xﬂnﬂuﬂ.xx.ﬂuxxxxx”xﬂxxxﬂx’”xﬂx Hﬂx xR

l H x

" H

E
H
A
)
X
)
Al
Ml

e
i
A

A
o
i |
i)
o |
i
AN
i |
i
i
i
iy
i)
|
*

|
2
XN
N
A
ol
x
-
*
x
X
)
X
)
X
X
o
ol
x
X
*
|

F
]
)
F
.
|
Al
Al
F

E i
.-uﬂﬂﬂﬂxﬂxﬂﬂxﬂﬂxﬂlﬂxﬂlllﬂl

r x
A XXX

.
oy
|
e
M
A
A

|
AR
Ml
A A
A A A A
N
Al
Ml
|
-
Hﬂ?ﬂ
E I
F
|
)
H
Al
Al
?""I
I-!
M

x
.
L
iy

P,

)

A

Fd

)

Ml

M

F I

oA M N XN N

?l:?l:?l
X A MM A

A

M

A

A

2

2 A
i i
ol

M
|
)

2N
A
|
X
x
|
A
|
)
MM
|
i
|
i |
A
N
i
i |
|
L
-]
A
)

|
M

i

Al
A A
)
£
A
Al A
A
Al

|
A
M
A
M
|
A
M
|
F
]
EY
|

A
M_M_A A
AN A M
aa
]
)
F
F
A
Al
Al
F
Al
Al
]
N N

L H
PP R B L R RN R N R L N e e e llinx__.rxxxrxxnrxxnxnxxxxrnxnxnxxx )
" ; - ! S A

Hl! .

LA M AN N M NE N

]
o K
XA H"Hlﬂxﬂﬂﬂlﬂﬂﬂﬂﬂlﬂlﬂﬂﬂlﬂ s
R T
o, i

XA u"a o nnn”nnxnn"annnxma”xn
X R R P A A A R AR A
K x

Y
FY
F
M

Hxﬂ
|
x
Al
A
Al
Al
Al
Al
"H

Ml
A
F
Al
Al
Al
H

Ml
A
Al

Al
H
Al
i!"

A A K A
F
Al
Ml
Al

F
X
-
E
-
-
F
A
x
E |
.
-
F

e
L
|
|
x
.
)
A
|
|
|
|
)
)
|

AN
E |
H:?!

i H;:?d
]
xxx
x
Al
Al

EY
x
E |
-
|

>,
>
|
.
-
]

HEF'

>
A
|
A
A
|
A
X,
|
o
E
Ml
M_E X A KK N AN
o

|
E N NN

M
M A
MM MM
Al_s_ A A
A
AN
A M A

x
E I |

Fa i a"nninn”..“a”__.”a"a"an e anxH..”nnxxxn:xxxnnl-u"n”nnxnxnx * o

S e e e L U A i

R T e XXX r.nr.nn?nxnn I T T
-1&1! T P R R R R ; R e e e e e e XA X AN
X

x HHHHHFHH

F

M

A

F

o,

F

F

M

A

F

F

|

)

F

P,

o,

F

F

F

M

A

M

A

A

A

A

H:HHHH
A

M

A
!H

M Al A MM
M
F

Al
Y
FY
~
Y
Ml
A
M
Al
Ml
A
H
H
Al
M
E |

N

A A
]

I-

-
A
H ]
Ml
)
F
P,
M
A
|
|
|
A
o
b |
-
X A
>,
»

H
|
Al
Al
™
Al
Al
|
Al
Al
Al
Al
|
EY
.
Al
-
Al
F
Al
Al
F
>,
.

A
?!l
F
F
M
o,
F
P,
.
F
e
F
A
A
A
FY
Y
E |
Al
Y
FY
|
Al
Al
HIHI
A_A A MM
WA A A M
k]

|
|
|
A
Al
A
i |
A
o
A
)
o
L
Sk
X
M A
|
M
)
e
)
)

)

|

M

|
i
i
)

ol . W
L ; E i o i i
oo P e A e A e R e e e e e e A e e pe ot A e e e e . R i e o e o o e e o

M EEE N EN N NE N NN N LN RN EX XXX N N oA

x
Al
Al
Al
x
-
A
x
A
-
>
Al
Al
A
-

F
F |
F
M
A
o,
A
P,
)
£
e
M

|
|
)
|
X
N
.
2

|
H
FY
Y
M
Al
Hl‘l
Hlﬂ:ﬂﬂx

)
M

M

|

EY)
e
aa ad o
)

-5

)

)
e
)
i)

Al
]
)
F
Al
|
-I
|
Al
A
Al
|
A
A

I ; nHnnaunﬂnﬂn“xﬂn“n“nﬂnnannﬂ
x ) N o

X,
i

>, H x 1 i IHHHHHHIIH .

A lw“lx A

-
M
FHH"HHH
>,
x

MM
A
|
Y
FY
I"HIIHHH

x -ln W

)
X
1
X
X
|
|
i i
X
A
A
.
A

Al
=
]
Al
x
o
-
N
Al
M_A
-
o
|

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

X

o A X

e A A A X o

A A o N

i I I I I e on"x A AR - nxnnxannn A e e AR e R e A e e
S
X
x

X

I:?l

o

|

A

|

)

M

]

S

A

|

S

X

n

A

A

o
N

EY
>,
o M

AR AR R i
EXELXXXXEXXEXN k

WA
s
Al

A
x?l!
A
|
o,
F
P,
o,
F
P,
F
F
P,
M
F
P,
o,
F
Fd
3
E
F
o
F
o,
F
P,
F
M
A
F
7,
M
A
M
M
F
P,
o,
F
"
HHI A
Hﬂl Ax A
Ml H'H M
H"l.

Al
E |
|
A
Al A
IH-.
Ml
F
F
Y
Ml
EY
FY
FY
Ml
||
Al
Hl!ﬂﬂ

A
Ml
o,
-]
F
F
-]
)
A
Ml
F
)
)
o)

|
Al
|
A
|
Al
|
Al
Al
Al
.
Al
Al
-
-
Al
Al
-
EY

]

. Y
W A E N N N . E X E N N N KRR X TN
. lﬂl Hﬂﬂﬂﬂﬂﬂlﬂxﬂﬂxﬂlﬂlﬂﬂﬂﬂﬂ o HHH HHHHH ] HHHHHHHHHHHHHIIHJHFHHHHHHHF R HIH E X B K ol " HHHHFHHHH K_X IHHHHHIHHHHHHHHHHHH KM
o, .
x
]

EY
|
- |
Al
|
Al
E |
I
Al
EY
EY
EY
|
Al
A

N N A
Al

)
-y

i )
-]
X
|

L

A
A
M
A
K.
Al
F
e
|
F |
|
A
E |
]
]
A

F
]
o)
)
-]

N N R R N o i e )
P R K L X

x

3 i xnaxxr.n:nxnnxn T e

N N N X X T R X N | 4 2

X X W P g gl P P X e e R R e T e A R R e P

R RN KN NN NN RN

i

PP T TR T T TP e P DO T T B B, R R
|

A N A
K_M
Al

|

Al
E |
M_M

Hlllll B II Hﬁﬂl F Hﬂlﬂxﬂﬂﬂﬂllﬂﬂlﬂﬂﬁﬂﬂﬂl M AN

|
!
Al
Al
Al
A
|
M oA AN M A Mk xR e M N
Al
E

F oo N N 7 ]
T s
o - [ & X llﬂ EXZTREERN

Al
e
Al
Al
FY
Y
H
FY
M
|
KA ANEAN

H
H
H"H
F

A
-H

£
MM
x
|
LA
i
i
e
o
i
iy
o e
i
X
AL
o

EY
EY
M Al A A A A A

n IR I I I I I

x
x
.
x
Y
]
x
B XXX XN KN TN . x
X
x
n
N
x
]
x

S

2
)

F H

Fd L,

Mo N A AN NN ENA

£ A A
A
oA A N N M A A
A
E |

s

]
)

HHEHHHHH.HHHII ll
e x”””,.H”.”H””H”H“””H““"H“”H“"""“."“".“u"...""“...".ﬁ

o
e

IHHHHHHH.HHI“H“H”HHH o H“I“
HHHHHHHEHHHHIHIIH
HHHHHHHHH MR R XX XK

Al
M
FY
Y

Al
)
-]

Al
H
]
o
-]
Y
-
IHHIII-HHHHHI
M
o,
F

M
-
Al
>,

-
H
.
x
A_ M A MM A N M A N

rr.rHPxxxxr.a“nHnHnHn“a“nnnunna"nﬂa“a"a“n“x“n

R RN A A AR XX T AR ER XD

A e e R a m  EX

Il T T
N e

; ; ; ; ; N T N
. __.a"n”n“x“""n"n"HHnHH“xHn”xHn”n”H”xHn“v“HHHx”H””xHn”HHa“n”H”HHHHHHHHHHHHHHRHHHHHHHHH
L T I N
alluln I N I
T A e i e I o e i
A e e e e e e e
A
I T A I i T
L I T e N N e T
AR e e e e e e e e e R A e WA A A M xR
e U N T e T
ol el T T i T T T
| N e N N T
N N N N N N N e

y x E R
X XEREXKXENXEXTERITERTE I!lﬂﬂlﬂl!ﬂﬂlﬂﬂllﬂlﬂlxﬂﬂl o Hl IHIHE
Sy e v e e

A A KRN K e R
NN A A K

XX xR
)
L XXX EEERERE R YR
lxl:x.xxa.nalnxnnnn AR X EAKRRERERR X AAEE XA AR
R R T I I i
AN AR A AT ELEERE T AN EREE XN AN A N x ;
i T i A O )
v“anxaaxaxnxnu..un.:aIl“alluu:nanaxxxxxxfaxrlxxraur 2 o P g g g g T P
o A i i A A K AR AN A WA XN A
T K g R T
¥ | : I R A N A
g A A xRN A N XN
T N T )
T X ANENREEX R XX ERER XA
A A A W R X ML X e M
XA N E N R N N
L W
¥ Jﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂﬂﬁﬂ?ﬁﬂ.ﬂﬂ:ﬂ

M
"H
E

P,
H

‘2
F
H
]
Al

x.
]
X
x
X,
-
-
.
x
Al
|
.
M
-
Al
-

N N

.h
m
H’H
H:Fl'
A
H:I
Al

A
Al
H’H
H:H
I-?l

lﬂ

)

H

|
EY
.
|

.I.hnﬂlx

]
2

"

n
"
|
n
A
X
A
o

I!:.I.Hxﬂ A

N
A
]
)
A
"

Sheet 2 of 2

)
F
e
|
A
|
M
|
F
|
F
P,
M
A
F
F
A
F
A
F
P,
F
k]
M A
MM

o

3
e

M

X,
N B
Al

-

mt
A_N_A

|

IIPF'"I
|

»

M
-

xn:r-ar-

M N AN
N_m
|
-
.
AR
AN
i |

X
HHH

-..i

LA,
)

)
o)

X
iy 2l
oo

. H”H HFH
&

]

I IIH”I“H
. EAX KX XTREENEER
H H I

XX XK XX ER
xnaa“lala"na“n
PR "
; N R A A A AN A
iy nn:nx“l ..“r.ux”..Hn“x“a“xunmx”x”xnn”rwxmx”x X .v_“x”x
R R R R A A A

L oy
»

]
b
b
H
]

i
AN N
n

3 H”u__
. HHH

H
.
>,
A

)
M

.

N, ! ] L e A A
H ; 4 . ; . X
x A o
x

x

-

Al

"H
Al
M
Al
FE |
A
N

Ao A AN KN
o
-

A N A

2
]
™
™

! L
A A A A ! X

o A A
X

X
X,

.H"HIHHHI!F!

M
.
_
A
i)
L |
)

o

s .v_”nwx”an“n”rq
o
e ad

L
P Py R B BN

o)
)
b

-]
A

o i
N
e

i

A
MM A
.

N A
iy

|

ol
i )

A
i

Al
Ml
H
FY

Mo A

i
A,

E |
E |
E
i)
o
F
F
F
o,
)
F
2
|
2
H
2
Al
2
o,
Hii':il'
HHH
F
2
»
‘™

lﬂ llllﬂl"l“ﬂ“ﬂ“ﬂ“ ”H” “H”H“H”HHH”HHHH!”HHH HHHHH ] HHHHHHHH - FU.HF Hu_
E KK X X X N N o

A A N RN NN RN AN RN NN KA 3 ol i i A

WX R M NN N L L M M M N N N N

A X XEXXENNKXENAERENEMNELEXNNENNMNN NN NN NN N
L e A JE M AN M N N M P MM MM MM N N M M N M A
RN XEXENELNELNNREXEREMNLEMNNEMNX A KN MM N NN
B R KN X NN N X R A K NN K N M NN KKK NN NN NN KN NN

B E XA NN P A N M N AN NN oM R NN N A 3

B XM XN N oy HHHHHHHHHHHHHHH’. HHHHH oA Hﬂﬂﬂﬂﬂxﬂxﬂlﬁxllﬂxﬂlﬂl RN k

£
E |
|
-
-
‘e
-

2
-

i

A
H'
-
F
-
F ]
A

|
>,

F

)

H
o
?ﬂxﬂ ~
H

o

]

2
)
H
L W N A

E
.
]
h_]

AR,

>

L

X
|

2
e
e
N

.
b ]

|

)

o

|

|

)

|

EY)

2!
g o

-

o

-

-

o

A

|

H?l

|

|

]
A

AKX A XK N K N

E N
o A
N

o
Al
H
Al
Al
A
Al
|
lI
A
-
-
"ﬂ
A
-
H
M
H
F
Y
FY
FY
Y
‘I?I!
-,

"H"l"!"ﬂ"
EY

M
"I"fI"l'l"l"l'l-?d-l'ﬂ"ﬂ"l'x"l"l"l:ﬂ“l"
Al
Al
. HIHH ]

o A
Al
F
|
A
Al
F
F
A
Hﬂl
Ml
l_M
ol
Al
]
F
Al
Al
Al
Al
]
E
F
]
EY
F
]
E
EY
EY
EY
e a
M
£
P, X
A

M
E |
M
A
P,
M
F
)
k]

H
]
F
A
H
Al
A
-?l
Ml A
Al
Al
e
E
F
»
]
X

FY
]
|
Ml
]
Al
"?l
F
Al
A
Al
-I
A
Al
A
M
E
W
b
o
E
EY

oAl A
HRH’F‘"I
A
Al
o
EiE i
H
Al
Y
H
FY
F
FY

‘2
i

Al
Al
A
N
-]

LA
i i A,

-

L R
] Y
XN EXREXEEREXEERERERN
HHHHHIHHHHHHHIH X E_X HHH

X |

]

K

|
i

; I i
I
”n"n"nnaﬂr.”a”a“x o e "x“xnx“a”n"a”a“x”a"xn " ” o o adac
R, R R R R R X AR AR R AR A e I A A A e
o L ) | R R A R T R MR R R Mo KA o
S R T i ol ; e o o o e e o o o l“-
o ol " i ; ;
I a o ; - XA A
o xR o R R e o W W N R x N W g i i ;
R R R e e e o e e e e e ; o o o e e o e A AN
A KA M M A W
) x m x
A Al *
x

-]
-]
A_A
|
A
Al
“I
-
Al
Al
F
A
‘e
-
A
-]

M
|
A
M
M
‘e

R A e e e e e W A A
" xR
I XXX XK
XXX XX E XXX AR A A A A A A A AN eI
LA TR XN
XXRXEXREERTREE XX ] ; i i
LK | ; ; L ; LR ; ;
__. A EXREEXXERXERERREE X XX AN XK ; AR W
; X
R xR ol (o A e
X i

>
x
F
A
A A
A
Al
- |
H

lﬂ“ﬁ”ﬂ”ﬂ”ﬂ“ﬂx IIH XK X X F
M XTI

HnHxHn“n“aﬂn”a"a“nnannﬂnnnnaﬂnxnx x

T
e
L )
F N ;
T A A A
) ol il A i i i x
BN N gl MR R .xu”xu”xxxxxnxnai e e A AN, u_.r.u_.xu.r.u”xrxv”xrxx”xxxuxxxxﬂuaxxx X XK
e ) o A e ; ; ol e
EEXXARERERR S XNER X XA R A AN M KN N R R
N ) Ll T

A EEN RN XEREXEN NN XXM | E A NP R JENE
s IIHIHHHH.HHHHHVHHI

)
AR EREET XX ERXR XX XA B i ] ] A L
i . ol A A i N

EE
RER X REXRERER R XX AR

n-"lul o A A A X

i

?'HI

A M A A | J J L
o o r ; i | r.”v.v.r.Hv_”M”xmxﬂnmxnn“n”n”x”vﬂx” P
W .nx.nr.nxnx.nr.v.v. P M P P P P P D

)

F
X,
o,
£
e
)
E |
M
o,
F
e
o,
£
P,
o,
£
P,
)
k]
HHHI‘RHHHF
M
F
X,
o,
£
F
A
F
P,
M
A

A
o

A
FY

M,

EREKERENREXEENLEXRERENRENRLR M N N N XN - |
E F

]

.

HHHHHH E H“H H“
e e
7, E HHH“H F LA s HHHH”E”H”H”E“HHHH
- .IH KAt TR XX

x

.

XXX H“H X o M N A Hlﬂﬂlﬂﬂﬂlﬂlﬂlﬂl"ll | Il
]
]

o
i
.

X
i
.

|
s
MM N W NN
A
i)
|
)
X
X
X
X
|
X

|
] X
HH - "?!

IHHHHH:HHHI‘HHHH
Ml
HHHHHHHHH

Aug. 11, 2020

e

)
A A
)
A
o)

o

?!:?!-il.H
o

.

M_Al
M
M
|
]
"

S
E A o o

M X REXFE NN NN “lllﬂﬂ.?r..??ﬂﬂ
-
l'l ll HHH!H!HHHI.I . 1 1
lIIIIIIU.HFHPHHHIIIHIHHHH 7, A .U.H o HHHHHHHIHHHH
H

S

HHEIIIH
|

i i o )
R o ; X .v_“unr. xnn“x X aHxHxHan X
e H Mo e e
XX

3

Al
|
A
Al
EY
Al
Al
Al
Al

|
|
M
A
A
|
M
-]
X
M

E
HHHHHHHHIHHFHHH
n X

:
|
.
Al
.
||
gy
)
|
|
Al
.

MM

= |
IEHHIHHIHHHH
Mo oA A N AN

|

A

A

|

A

s

x _“..._Hn“annﬂx R
e
ol
A A A e

AN R

Koo o

B e

]
>,
SO N A A AN
|

FY
-p:':x!;-
o

|

A
AN A
A M oM

X " iy
n"unxa.xv.v A A A ; » aa”x”r.nl"““x“a
iy o A XXX
H H e

s Y HHII“I

i e i

J o
M o e e M N A

.
i
A A
N

HHHHHH
E
E |
]
M_A A A
A
S
| I-I!-H’:! H-

i
M x M
M

2!
i
i,

2 A ; ; . ; "

i x X F

. . s

XXX N

X XX XN ! ( A A e e W

i . A AR A A A
; R K

R g T » T P T g T

X

o
H
Ly
EHH!
o N X
HHH
A
Y

HHHFEHHI!'H
H:HH
HH"HEHHI

I:H

|

|

:?d?d
A
M

‘e

-
A
-
[ L |
et
F ]

e
HII-

FY
H
AN M N XN N

]
Mo A A AN N M

::::". =

‘1-
|

I-IIHHIHEHHHHHIH
IHIHHHHPHI!HHHHI

L L

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

