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(57) ABSTRACT

A new and distinct cultivar of Begonia plant named ‘Kerbe-
spicup’, characterized by 1ts broadly upright to semi-trailing
plant habit; roughly globular in plant form; moderately
vigorous growth habit; freely basal branching habit; dark
green-colored leaves; freely tlowering habait; fragrant flow-
ers; and large mostly double-type and occasional single-type
flowers that are bright yellow in color.
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Botanical designation: Begonia X tuberhybrida.
Cultivar denomination: ‘KERBESPICUP”’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Begonia plant, botanically known as Begonia x tuberhy-
brida and hereinafter referred to by the name ‘Kerbespicup’.

The new Begonia plant 1s a product of a planned breeding,
program conducted by the Inventors in Cambridge, United
Kingdom. The objective of the breeding program 1s to create
new Begonia plants with uniform plant habit and numerous
attractive flowers.

The new Begonia plant 1s a naturally-occurring branch
mutation of Begonia X tuberhybrida ‘Kerbespicit’, disclosed
in U.S. Plant Pat. No. 29,308. The new Begonia plant was
discovered and selected by the Inventors on a single tlow-
ering plant from within a population of plants of ‘Kerbe-
spicit’” 1n a controlled greenhouse environment 1 Cam-
bridge, United Kingdom in June, 2016.

Asexual reproduction of the new Begonia plant by ter-
minal vegetative cuttings taken in a controlled greenhouse
environment 1n Cambridge, United Kingdom since June,
2016 has shown that the unique features of this new Begornia
plant are stable and reproduced true to type 1n successive
generations.

SUMMARY OF THE INVENTION

Plants of the new Begonia have not been observed under
all possible combinations of environmental conditions and
cultural practices. The phenotype may vary somewhat with
variations 1n environmental conditions such as temperature
and light intensity, without, however, any variance 1n geno-

type.
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The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Kerbe-
spicup’. These characteristics 1n combination distinguish
‘Kerbespicup’ as a new and distinct Begonia plant:

1. Broadly upright to semi-trailing plant habit; roughly

globular 1n plant form.

. Moderately vigorous growth habit.

. Freely basal branching habit.

. Dark green-colored leaves.

. Freely flowering habiat.

. Fragrant flowers.

. Large mostly double-type and occasional single-type
flowers that are bright yellow 1n color.

Plants of the new Begornia difler primarily from plants of
the mutation parent, ‘Kerbespicit’, in flower color as plants
of the new Begonia have darker yellow-colored tlowers than
plants of ‘Kerbespicit’.

Plants of the new Begonia can be compared to plants of
Begonia x tuberhybrida ‘Fragrant Falls Lemon Fizz’, not
patented. In side-by-side comparisons conducted in Cam-
bridge, United Kingdom, plants of the new Begonia differed
primarily from plants of ‘Fragrant Falls Lemon Fizz" in the
following characteristics:

1. Plants of the new Begornia are more upright than plants

of ‘Fragrant Falls Lemon Fizz’.

2. Plants of the new Begonria have thinner stems than

plants of ‘Fragrant Falls Lemon Fizz’.

3. Plants of the new Begonia are more Ireely branching

than plants of ‘Fragrant Falls Lemon Fizz’.

4. Plants of the new Begonia are more Ireely flowering

than plants of ‘Fragrant Falls Lemon Fizz’.

5. Plants of the new Begonia have smaller tlowers than

plants of ‘Fragrant Falls Lemon Fizz’.

Plants of the new Begonia can also be compared to plants
of Begonia X tuberhybrida ‘Scentiment Sunrise’, not pat-
ented. In side-by-side comparisons conducted 1n Cambridge,
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United Kingdom, plants of the new Begonia differed pri-
marily from plants of ‘Scentiment Sunrise’ in the following
characteristics:
1. Plants of the new Begonia are more trailing than and
not as upright as plants of ‘Scentiment Sunrise’.
2. Plants of the new Begonia are more freely flowering
than plants of ‘Scentiment Sunrise’.
3. Flowers of plants of the new Begoria are not as
pendulous as flowers of plants of ‘Scentiment Sunrise’.
4. Plants of the new Begoria have smaller flowers than
plants of ‘Scentiment Sunrise’.
5. Plants of the new Begonia have bright yellow-colored
flowers whereas plants of ‘Scentiment Sunrise” have
light orange-colored flowers.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Begonia plant showing the
colors as true as 1t 1s reasonably possible to obtain 1n colored
reproductions of this type. Colors in the photographs may
differ slightly from the color values cited in the detailed
botanical description which accurately describe the colors of
the new Begonia plant.

The photograph on the first sheet (FIG. 1 of 2) comprises
a side perspective view of a typical plant of ‘Kerbespicup’
grown in a container.

The photograph on the second sheet (FIG. 2 of 2) 1s a
close up view of typical leaves and male double-type and
female single-type tlowers of ‘Kerbespicup’.

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions and measurements describe plants grown during the
autumn and winter in Loudon, N.H. with three plants 1n
21.6-cm containers 1n a glass-covered greenhouse 1 Lou-
don, N.H. and under cultural practices typical of commercial
Begonia production. During the production of the plants,
average daily temperatures ranged from 18° C. to 20° C.
Plants were pinched six weeks after planting and were 15
weeks from planting when the photographs and description
were taken. In the following description, color references are
made to The Royal Horticultural Society Colour Chart, 20135
Edition, except were general terms of ordinary dictionary
significance are used. Measurements were taken on indi-
vidual plants.

Botanical classification: Begonia X tuberhyvbrida ‘Kerbe-
spicup’.

Parentage: Naturally-occurring branch mutation of Begonia
X tuberhvbrida ‘Kerbespicit’, disclosed in U.S. Plant Pat.
No. 29,308.

Propagation:

Type—By terminal vegetative cuttings.

lime to initiate roots, summer.—About 10 days at
temperatures about 21° C.

Time to initiate roots, winter.—About 15 days at tem-
peratures about 21° C.

Time to produce a vooted young plant, summer.—
About three weeks at temperatures about 21° C.
Time to produce a rooted young plant, winter.—About

four weeks at temperatures about 21° C.
Root description.—Fine, fibrous; typically white 1n
color, actual color of the roots 1s dependent on
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substrate composition, water quality, fertilizer type
and formulation, substrate temperature and physi-
ological age of roots.

Rooting habit.—Freely branching; medium density;
plants of the new Begonia have not been observed to
form tubers to date.

Plant description:

Plant habit and form.—Broadly upright to semi-trail-
ing plant habit; roughly globular 1n plant form.

Growth habit.—Moderately vigorous growth habit and
moderate growth rate; suitable for 9-cm and larger
containers.

Branching habit—Freely basal branching habit, typi-
cally about three to five basal branches develop per
plant; dense and bushy plant habit.

Plant height.—About 10 cm.

Plant width.—About 17 cm.

Basal branches—Length: About 9 cm. Diameter:
About 9 mm. Internode length: About 1.7 cm to 1.9
cm. Aspect: Mostly erect. Strength: Strong, flexible,
bending with the weight of the flowers. Texture and
luster: Moderately pubescent; slightly glossy. Color,
developing: Close to 148A; at the mternodes, close
to 183 A. Color, developed: Close to 184 A variably
overlain with close to 183A.

Leaves —Arrangement: Alternate; simple. Length:
About 155 cm. Width: About 7 cm. Shape:
Obliquely cordate. Apex: Long acuminate. Base:
Oblique cordate, lobes typically free to occasionally
imbricate. Margin: Serrate; not undulate. Texture and
luster, upper surface: Sparsely pubescent; slightly
velvety; semi-glossy. Texture and luster, lower sur-
tace: Mostly glabrous with pubescent along vena-
tion; slightly velvety; semi-glossy. Venation pattern:
Palmate. Color: Developing leaves, upper surface:
Close to 147A vanably overlain with close to 187A

to 187B. Developing leaves, lower surface: Close to
146A variably overlain with close to 183 A to 183B.
Fully expanded leaves, upper surface: Close to
between 147A and N189A; venation, close to 144 A
and 146A. Fully expanded leaves, lower surface:
Close to 146 A vaniably overlain with close to 183 A
to 183B; venation, close to 144A and 146A. Petioles:
Length: About 2.5 cm to 2.75 cm. Diameter: About
4 mm by 5 mm. Texture and luster, upper and lower
surfaces: Moderately pubescent; slightly glossy.
Strength: Strong, flexible. Color, upper and lower
surtfaces: Close to 148 A variably overlain with close
to 183A. Stipules: Quantity and appearance: Two
leaty stipules positioned at base of the leaf petiole.
Length: About 1.2 cm. Width: About 7 mm. Shape:
Deltoid. Apex: Acute. Base: Truncate. Margins:
Finely ciliate. Texture and luster, upper and lower

surfaces: Smooth, glabrous; moderately glossy.

Color, upper and lower surfaces: Close to 144A.
Flower description:

Flower form and flowering habit.—Il arge rotate flow-
ers arranged 1n axillary clusters with typically two or
three flowers per cluster; flowers face outwardly to
slightly nodding and are positioned at, above and
beyond the foliar plane; tflowers mostly double-types
and occasionally single-types develop.

Natural flowering season.—Plants flower continuously
from the spring into the autumn in New Hampshire.
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Flower longevity—Individual flowers last about ten
days on the plant; flowers not persistent.

Fragrance.—Fragrant, lemon-like.

Flower buds —Length: About 1.5 cm. Diameter: About
2 cm. Shape: Lenticular, flattened. Texture and lus-
ter: Smooth, glabrous; velvety; semi-glossy. Color:
Close to between 144A and 146A.

Male flowers.—Diameter: About 3 cm. Depth: About
3.5 cm. Shape: Double, almost spherical. Tepals and
tepaloids: Quantity and arrangement: About 60 to 80
arranged 1n numerous whorls. Length, outer whorl:
About 2.5 cm to 2.8 cm. Width, outer whorl: About
2.3 cm to 2.5 cm. Shape: Spatulate. Apex: Obtuse.
Base: Cuneate. Margin: Entire, not undulate. Texture
and luster, upper and lower surfaces: Smooth, gla-
brous; somewhat velvety; slightly glossy. Color:
When opening, upper and lower surfaces: Close to
8D); towards the base, close to 144A. Fully opened,
upper surface: Close to 9A, towards the base, close
to 144A; venation, similar to lamina; color does not
change with development. Fully opened, lower sur-
face: Close to 8C; venation, similar to lamina; color
does not change with development.

Female flowers.—Diameter: About 4 cm to 4.5 cm.
Depth: About 1.8 cm to 2.2 cm. Shape: Single, rotate.
Tepals: Quantity and arrangement: Five in a single
whorl; no tepaloids develop on female flowers.
Length: About 2.5 cm to 2.8 cm. Width: About 2.3
cm to 2.5 cm. Shape: Spatulate. Apex: Obtuse. Base:
Cuneate. Margin: Entire, not undulate. Texture and
luster, upper and lower surfaces: Smooth, glabrous;
somewhat velvety; shightly glossy. Color: When
opening, upper and lower surfaces: Close to 8D;
towards the base, close to 144 A. Fully opened, upper
surface: Close to 9A, towards the base, close to
144A; venation, similar to lamina; color does not
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change with development. Fully opened, lower sur-
face: Close to 8C; venation, similar to lamina; color
does not change with development.

Flower bracts—Quantity and arrangement: Two posi-
tioned at the top of the peduncle. Length: About 1.8
cm. Width: About 2.7 cm. Shape: Roughly reniform.
Apex: Obtuse. Base: Cordate. Margin: Entire. Tex-
ture and luster, upper and lower surfaces: Smooth,
glabrous; moderately glossy. Color, upper surface:
Close to 144A. Color, lower surface: Close to
between 144A and 146A.

Peduncles.—1Length: About 2.4 cm to 2.8 cm. Diam-
eter: About 3 mm. Angle: Outward to slightly droop-
ing. Strength: Flexible, bending with the weight of
the flowers. Texture and luster: Smooth, glabrous;
moderately glossy. Color: Close to N144A.

Reproductive organs.—Stamens: Stamen development
has not been observed on male or double-type flow-
ers and not observed on female or single-type tlow-
ers. Pistils (present on female flowers only): Quan-
tity per flower: About six, fused in pairs. Pistil
length: About 4 mm. Style length: About 3.5 mm.
Style color: Close to 12A. Stigma diameter: About
2.5 mm by 2 mm, irregular in shape. Stigma color:
Close to 12A. Ovary color: Close to 144A.

Seeds and fruits.—To date, seed and fruit development
have not been observed on plants of the new Bego-
nia.

Pathogen & pest resistance: To date, resistance to pathogens
and pests common to Begomnia plants has not been
observed on plants of the new Begonia.

It 1s claimed:
1. A new and distinct Begoria plant named ‘Kerbespicup’
as 1llustrated and described.

¥ ¥ H ¥ H



US PP32,638 P2

. 3

Sheet 1 of 2

~

FI

Dec. 15, 2020

U.S. Patent

b b e b b b ok o dr b ok ko b h o bk Mok b ok ki i R
E I D" DO RO B BN RN D BOF REF DN RN DN R NN DEF RN NN REN RN N R I R )
b b b b b b do o b o b Jo b b b 4 Jr & b oo d b0 b b b b dpodr

w e NN
ol S S s i iy .....-.......r.r.lf. i &
.......rt....r.r....r.......rf_....-..r.ﬁ.r-_ ruh........-..r X ¥ ._.“...“i".-h..
.r.........r.r.r.._..r.r.r.....r.r.r.r.r.r.r.....r.r.r.r.r.............r.r.__ S i P A ........ .r.r.r.................................-.....l
L N N e T T
e e e )
Sl .qﬁﬁ.m-_.q l.”nu_-n e iR NS
B dr e A de b e A de bk dp A b de A de e ode A e dp e
P P
T a
B e
X e e ey A e

EC)
II.*

[

LN NN RN N NN N NN

L
(s

]

L NE 0 af a0 SE N

R NN NN
»
T

PR M

o "
Hlllll
uE

L ]
l'
o

»
)
)
»
.
e

L .. L)
.. i i A
I e e A W]
Wi e iy e e e e e
SRR,
g

IS
i
L

Pt
R NN

“ror
.........._......._..........r.r.._.t.-.._nn.._n.-.vn.._.._.-..nnn

L]
L _'t
L ]

=8

4-:4-

»
oty

»
¥
L
Ay
»
L]
»
»
ER )
L)

»
ty
F)

x
o
Fy

x
Tx
X

F

X X
o
X

X K
i

¥
F3
Fy
»

| ]
oy
L
L)
¥
J|'JrJ":"Jl-

*:
Y
T
XX

n
e
b

»
Fy
Fy
R ]

X
)
)
P

»
Ty
»
»
"y
»
L)
)
mt
N

[
F |

P
i

oo _ : _ : o
LAt al sl alal sl al sl alal Al Y ) . J ] ; A ! * .q.q.___-u-._-_....q.q
»
»

»
iy
a

-

e
i)
L)
L)
)
)

* 0 . P
orns sjaiatser i o | ...H...H...“_..H_..._._ H...H.rH...H.._“...H i
. d W Ak e bk el
e A M A
: ; e N )
R A ; ’ o ; P AL NN

e
P
-
»

N
¥
¥

Pt N

L NN
»

»
»
»

»
F3

r
i
r
i
F3
¥
L

X
X
I

X
» i x
Sy

L]
L
L

»
ey

4

X
e

¥

X

¥

» X
kK
»

L]

L)
Ll g
Pt )
EE N
P
Lt
**&*4:*#4-
¥
»
L)
-
"
L)
X
i
»
)

4**“......*...... ._..“
P e AN M 2 i i N M B LA
L N NN M AR
[ Ol S el el el LA e
) L *
i

L
L]
L]
&

R s
P
»
»
»
»
X
»
s

L]
»
Fy
»

¥
»
Fy
&
¥
"

»
»
»
»

i
L N

ol

et
Ll
L)

L
Pl

¥
F
»
»
¥
F
»
»
»
»
¥
»
»
»

ir
&
L ]
ir

»

&
[
»
[
[}

Eal
[
L)
¥
)
)
)
)

ol
L
)
L)
)
»
L)
)
»
»

i
r

L)
X
&
»
»
¥
»
»
»
¥
»
»
»
»
»
¥
»
Fy
»
-
»
Ty
& &

¥
¥
F3
¥
¥
e

L ) Eal )
e T T e H_-_..._.______

-_...-....-_.-_.-_._._....___”.___.__..._.._ RN A

_-.q“.._.H#H#”... L) tH._,....# L) )
[ L)
.4.._.

B4 kA&
ey

B i X ko

I AL S il o )

-"...H.___H.._“_-.u.._”.qkau.qna LA e ...Ht ey
L A NN N E A DN B N NN
e T A R
Lo e el e e LRt SN

X
X
X
L4
r
r

»
i
i

CL N el

¥
F
F
¥
¥
F
»
»
»
»
»
»
F
F
¥
F
»
»
L
¥ ¥

X
r
i
X
X
[
[
L
L ]
L ]
L ]

i ki

-
¥
¥
L §
L )
L ]
L ]
L ]
L ]
L ]
L ]
+
L )
L
+
&
»
&
&
L]
&+

-
.
.
Tt
L
Fy
&
»
&
»
&
¥
»
o
»
X
)
a3
X
i
+
X
i
o
¥
»
L}
*h
L}
X
x

¥
¥
¥
X

i
[ I I ) o ar b e & e o M
-_....._..._._..._.r.__.r___.._._-_l.._. o a e Ta
RO ke ke et el R A L)
»

)

B
)
F
X
»
F)
F
¥
»
¥

H_-__-_.__..___.___
e
NN AL

F)
]
&
F)
L
F)
L
[)

X
i
'ﬁ'
L J
i
i
X
'i
*
L}
L]
L
L
L ]
.
L ]
L ]
L
L
)
X
L ]
L ]
L
L
)
L
&
)
X
L 3
L ]
X
L 3
L
L
)
Pty
N NN )
LI
)
¥

»
»
»
»
»
»r

L )

»
L ]

»
i &

L ]
| ]
L
L ]
»
»
»
»
»
»
F
i
FY
¥
F)
¥
X
i
O el

»
F3
F3
F3
i
I
'r*-I i
r
r

i LT e e e e e e r iy el e e

:*
*4-
I
o
2
P

F
¥
ol )

el W)

F)
X
x
»
F)
o
X
¥
X
L
-
X
x
X
X
I
X
& i
&k X B XN

¥
¥ X
e e B e
X
K

-Il-llll-llﬂlll

)
)
L)
L)
L)
X NN KX
AEE K
»
FY
)
»
N
)
»
FY

»
»
»
»
»
»
»
»

[

LU St

]
| ]
-
L ]
L

L)
LN BE N NC

EE N e

Tt

F)
FY
F
)
FY
»
F
i
i
¥
»
*i'
*'r
o
i
i
i
Fy
-
»
L}
L}
L
¥
o R R bk
r

B
¥
X
L]
¥
X
¥
L
X
¥

»
F
F
]
F)
X
i
X
X
)
‘-I
L
¥
L ]
)
L )
X
L
¥
L ]
F)
&
L ]
'4‘
F)

»
B
»
»
»
»
&
B
»
»
Et )
)
L ]
* ¥

L ]
L
&+
L )
L]
+
*
¥
F)
X
I
L
)
)

EEEX
L el k) L e e
T a Faatatat,® Pty ] )

L S iy i Mty e o
R M M M M EAE R A : R N MR
N M MM N M N N M AN T ; *

PO I NN e A NN o

L

*

ittty

&
ar
¥
ar

¥
*x

[y
o
- W%
* Ll
el
*

I'

[

[
B ae & g i b dr kA ki

ot sl sl
R RS AR
L) o

S
P )
)
)
L)
)
L
i

X
X
»
wiaTx Ty

¥

X ¥
N
-
L)
»
L )

EE N

MANNXI A
A b i ko
_-.4_-..__._-__-_“4._._._.__-_ *x*x"a

)
X
L -I‘J
¥

]

L]
."i*l"*iii

o

"'

et Ty

I'

X
M

)

Ll W)
‘-I:l'*l'* It
X

»

L3l

o
ll
|

|

x
]

»
L
L]

1)

s
n

.
H
FY

Al :‘:J*
'I.

Al

.

-
E Y

5 mytars

A
]
A
"
ML
A

£

.

il X
L
HHPHFH? .PH Y

|
F NN

xxE RN
xxH ; " .xHx”xHxHx”a“x XX A A
I I S
A S
A A
A
N
.3

]
o
nan
i i i |
M N __m
3 ]
X
XM
o
g
]
.
]

e
et
o
‘e

e

i .
Mo N XN N A
N N M
A N N M
AN K N N A

»

b

i
o

" o

|
o)

i)
i)

o

-
HH
Y

o et e e
2

i

2

i

e
i

A
A

]

)
-]
)

|
|
)
>

_R
X X
S i,
XX
o

PE M

WaTatt

e e i i i)

AN
e e

)
)
)
)
)
)

L . ;
M, L
" S
" Ko

»

M N x N N X W
M:n:n:n:x:x:a::a:n:l
o N N A
M:n:x:x:a:x:al:x:n:l W
oMK N M N W N A

MK K MM KN A

-]
A
2

H’I"P’H E
)

A A A N
HIHH"HHHHH"HH
e
KR K KKK
HI!!H'H E
E N N

2
A R

e
N

e
2t

i |
X
EY)
X

o,
>, H
L -y

HEHHHHI!

FY

]
il

oo

o
L i

HEHI!HHHH

o
i)

)

)
o

HEF!HHHI!HHHI

R

k ] W
:x:x:n:n' e
oo

L R )

o N M A )
M

F

o .. o .
A LA ] L y
o Lo o J
L L oy L

2
)
A
2
b
v
)
2

-5

|
.
o
F
)
)
)
.
-




R R R B R, N N K
i LN ._._II“-_
., s

F
A
MM

A A A
EY

il!!il!?l!l!

oM NN

A
||
A

A
A

E

a_M_A A
AN A A A
AN N
E |
oM A
R
A A N N A A A

- e |
'!il!!!!:l!il'

FY

FY
o XN AN AN A A

o e

oo MM N A M A AM NN

)

e e i i
M

|
L ]
oo o A NN A AN A

p

i
)

)

A i
|

S
FY

HKH!HH

S N NN
c M o o o A AN M AN

>

.
=

E R R R R XN

R R T R R e R A

. .xmnmnﬂxuxmnﬂxuvﬂx A i, - H.Hx“r.”rnr.

A A R A A R A R A A AR A A

I e IR

R i

T R
I

—
A
Al
|
oA
)
N
."?l

US PP32,638 P2

N A
xxn"a'a:a:a:
o
2
2
N
i )
o

.-.4“4“.4”.4”...“.4”&”..“...”.4“...
Ll e )
ol k)
e A A NN )

MM A M oMK

Al
]
l;‘llﬂ'?l’:'! "!’?dxi'lx?dx?lxﬂxﬂxﬂnﬂnﬂlﬂxﬂnﬂxﬂxﬂnllﬂ

|

H
A A A A N NN N A

- J J
..H"HHHHHHH"HHHHHHHIIP

|
i

]
PO e e e e

L) N
"

A

AN

Al

A

|
i i i

a e e e
L " EEE
P N e e e e

"
x
LA .

a"n..
e e e S
X

i
L
Al
||
Ml
Al

LN
ks
LS
Eals
ks
i |
X
i
A
M

5
¥
L]
¥
Al
A

¥
r
Ly
L
i

»
L}
'r‘r
¥
L}
L}
)
W AN

T T
¥
x
M
T

FY
r

F
X ok

ar
a
A
-]
A
A
|
]

x
E X X
L R
E X X
x,

e
'
¥
¥
B
™
¥
X
x
)
n
L]

»
X
i
Xk xKx
¥
Jr:JrJrJr
™
¥
o
XA

-
e
¥ kil
E )
o ar i

»
»
X

»
¥
i

)
L
X X
X K
g
L
X X X

X ¥

"X
ZEXERXTER
o e
o anannnnnnaun EEER

)
1-:4:1- »
L

Tty

L
EE

LA
¥

*
L)

L N

L N M

&

ir
ir

*
L3

Ll e N S )
:;::::.-:{::;:; RN )
ENE NN
A

Sheet 2 of 2

{3

e

i

t.-_. i llll. " """"l' » -I-.
i T v R o

»

Ll el el el el ke
A ._.I".......q....q........_&....q.._.......q....._.q...
A MR AN NN
A he s amE NN

L RN N
L

i
i

Ll 0l )
-

axo

-
»
i
X BN
>
»
O
¥
>

[}

Ny
L
L
L
)

F

X BK
El
)
X &N
RN
Ll
X & N
Ea
)

»
»
»
»

F)
o
¥
4-:#4-
F3
F
F3
»
F3
L oL NN

F)

XX % %
+F
i
F)
i
Fy
F)

¥
F3

......_.._...44.__.4.___.___.4._..44
AL AL A MM M
A M AL M MM
B e e e e e
M ACACIE N NN AL IE LM
Fatay

e e e e e e e e e

.-.

F
F
¥
F
»
F

»
»
i
i
F3
¥

E)
¥
¥
¥
¥
¥
¥
&
L )

¥
i
¥
P )
»
#l.l

F)
X
¥
F
F
¥
F
F
»
]

»
»
¥
¥
i

»
X
X
F3
F3

0
¥
'
»

»

»

&

F3
¥
»
B
»
»
L )
»
L )
B
»
¥
B
»
¥
¥
»

»
F
F
¥
»
¥

i adr .._.”... Pl ....”.... i .4”._—”.4”...”...“.4”...“...“.4”.4“... .
o i e e e
P P AL M AL MM M A M M B LA
&
i

¥
»
»

L
»
AA AN AAAAAN

| dr dr ki
iy i
o i i

»
»
»
»
*

X X

*

»
Fy
¥
»
¥
»
»
»

»
»
»
MrANAAAAAA

»
Fy
»
F)

B A X X X
F
F)

F
¥
F
¥
F
¥
»
»
»
»

3 NN )

»

|
W
¥
X
Fy
¥
|

e e )
U e i e O i i e R R
r .._.”4 i i .4“.__. Calal .4H4“...”...H&H...”4H...H... Ca) ._..H.q”.q ” .
L L L L MM MM MM MMM MMM MM M MMM M)

AL IE X M AL AL M AL AL X M LA
i i e i i e e e e

EaM)

¥
F3
F3
¥
»
¥
F3
L ]
»
»
LI N

F)
¥
»

|
i
L)
oy
Ll
)
X X
e
E
L
E
)

»

»
L

B
¥
¥
¥
¥
¥
B

H
F)
X
)
F
F
X
¥
F
X

¥ F N R RN
&

»
EENE )

F
F)

Fa
¥
»
F
F
¥
F
F)
¥
X
X
X
F

)
F

Iy
*, Pl

" i i
L NN )

-
-
e -
-
-

»
Fy
x
X X
o
XX
™
EN)

¥
X X
X X K X

)

)
.I.I R
Fy
L)

Xy

i i
N N
i ) *
F
i e e e e e e e e e e e R

L >
Pl )
" L)

-

Fy
¥

X K
Fy
F
X K

F)
»

L NE BC NC N

ERCM )

»

£ g
L |
:*err

i

F)

X
XX
F
Fy
F

ir
[
ar

i

LAl
S

XA

ol

o
x

x

*x

N

*n

»

&

»

RN O )
A

e

»

& & X
¥

EY
)
X

X ok K

Wt
X
X
F
EY

!
5

|_-_....._...................H...”H...HHH”H.._...
BA A
i

*

|
L
L)

&
-

2
L]
¥
¥
A
A

|
»

M)
iy iy

ity
x
P
EES
i
X
Fy
|
EY)
)
i
n

ir

F)

F
M
A A

X
)
i
,y
F)
™
&
)
&
EY)
)
|
L
LA
|
|
i i

&
EY
Al
Al
|

F
Fy
X
X X iy
F
Fy

....
Ll i dr e i

.-_.._H....q....q.q.................q.q....q.q....._.-_
» L [
BAAA L e ll"

.
|H44.4 _-ll m"“l-

»
¥
F3

L )
w

X
Fy

»

X
IS
»
H
Al
Al
I-I
A A
|

5
L
Ty
XX
B
M
AN
i |
|
|
.!:Hx
o
A
M
AR R N A N A

L
»

]

»
*y
»
W
I:H
I-H
I"H |

Dec. 15, 2020

*

A

A A A A NN

Fﬂxﬂpﬂxﬂaﬂxﬂ;‘ ]
o H.H ol

[

L)

.4“.__.“.4”.___“.__..._

L )

L 30l

.q.___H.__.”.__.”.._.H.4”.-.4&4;4|;al"uanxannaaann:a

[ e x W x x e x e xR
PN e x x e,
- lna“__.aax A e oo e e

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

