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Latin name of the genus and species of the plant claimed:
Citrus rveticulata Blanco.
Variety denomination: ‘Tamnaneunbong’.

BACKGROUND OF THE INVENTION 5

The new and distinct cultivar 1s a product of a breeding
program by the inventors. This cultivar was developed by
embryo sac culture. The embryo sac culture of ‘Shiranur’
(not patented) was carried out in 2000. The characteristic
ivestigation of these nucellar seedlings was done from
2007 to 2010 1n a greenhouse. The {first screening was

carried out 1n 2007, and the last screeming was carried out 1n
2010. One new variety was picked and named ‘Tamnane-
unbong’.

The somatic cells of the nucellar tissue can also develop
into embryos, called nucellar embryos, and then germinated
into a plurality of nucellar seedings. The candidate vanity 1s
developed from the nucellar embryos of the femle parent.
The variety was asexually propagated by grafting onto
‘Satsuma’ rootstock (or trifoliate orange rootstock) in Jeju-
do, Korea for three generations and there was no genetic
variation. The observed plant retains its distinctive charac-
teristics and reproduces true to type 1n successive genera-
tions. Therefore, 1ts traits are stable. The rootstock of ‘Sat-
suma’ 1s the tangerine tree and tangerine has no patent status.

The fruit characteristics of ‘Tamnaneunbong’ are in the

table below. The test carried out from 2007 to 2010. ‘Shi-
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ranu1’ was 5 years old 1n 2007. The ‘Tamnaneunbong’ was
the nucellar seedling 1n this table.

TABLE 1

Fruit Characteristics

sSurvey Fruit Peak
date Fruit Flesh shape  height
(yymm.dd) Variety weight (g) rate (%) index  ( mm)
07.1.24 Tamnaneunbong 2068.4 71.5 94 15.6
Shiranui 315.2 69.4 100 13.8
08.2.14 Tamnaneunbong 254.8 75.7 89 12.%8
Shiranui 172.4 72.4 98 4.5
09.2.17 Tamnaneunbong 364.8 72.6 93 17.0
Shiranui 3224 75.6 92 15.1
10.2.24 Tamnaneunbong 240.3 — — —
Shiranui 157.0 — — —
sSurvey Thickness  Seed Acid- Sugar
date of the skin grain  Sugar ity acid
(yyvmm.dd) Variety ( mm)  number (°Bx) (%) ratio
7.1.24 Tamnaneun- 2.9 0 144 1.28 11.24
bong
Shiranui 5.3 0 124 1.14 10.92
8.2.14 Tamnaneun- 3.7 0 13.6 1.44 9.43
bong
Shiranui 4.3 0 12.8 1.32 9.71
9.2.17 Tamnaneun- 4.2 0 153 1.28 11.97
bong
Shiranui 4.1 0 13.7 1.14 11.98



10.2.24

Fruit shape index = The transverse diameter + The longitudinal diameter x 100

Additional fruit characteristics of ‘Tamnaneunbong’ are 1n
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Fruit Characteristics
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bong
Shiranui —
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15.3 1.46

12.2  1.46

10.47

8.35

the table below. ‘Shiranui” was 8 years old mm 2010. The
‘Tamnaneunbong’ was grafted onto five years old ‘Shiranui’

three years ago.

sSurvey
date

(yy.mm.dd)

10.1.27

10.3.4

sSurvey
date

(yy.mm.dd)

10.1.27

10.3.4

The cultivar ‘Tamnaneunbong’ |
under every possible environmenta.

TABLE 2

Additional Fruit Characteristics

Sugar Acidity

Fruit Flesh
welght rate
Variety (g) (7o)
Tamnaneunbong 280.9 77.7
Shiranui 255.6 77.0
Tamnaneunbong 237.7 76.5
Shiranui 258.8 73.0
Thickness  Seed
of the grain
Variety skin (mm) number (°Bx)
Tamnaneun- 3.6 0 15.3
bong
Shiranui 3.8 0 14.5
Tamnaneun- 3.8 0 17.5
bong
Shiranui 4.1 0 16.0
SUMMARY OF THE INVENTION

Fruit

Peak

shape height

index (mm)

95
07
93
93

(Yo)
1.45

1.20
1.51

1.22

10.7
9.2

Sugar
acid
ratio

10.67

12.08
11.74

13.17

nas not been observed
| conditions. Therefore,

there may be variations in the phenotype due to varying

environmental conditions such as temperature, day length

and light intensity. However, the genotype will not vary.

The following traits have been repeatedly observed and
are determined to be the characteristics of the new cultivar
of Citrus reticulata Blanco. These attributes 1n combination

distinguish ‘Tamnaneunbong’ from and all other varieties of

Citrus reticulata Blanco known to Inventors.

1. The plant type of ‘Tamnaneunbong’ 1s upright and the
tree vigor 1s strong.

OO0 ~1 O b B WD

about 4.3 cm.
10. The length of leaf petiole 1s about 3.6 cm.
Plants of the new cultivar ‘Tamnaneunbong’ are similar to

plants of the seed parent ‘Shiranui’ 1n most horticu
characteristics, however, the p.
‘Tamnaneunbong’ produce fruit t.

. Ovary shape of ‘Tamnaneunbong’ i1s short oval.
. The fruit color 1s orange.
. Germination stage 1s in the middle of Apnl.
. Blooming stage 1s 1n late May.
. Fruits start coloring in late October.

. The mature stage 1s 1n late March.

. Acidity of the fruit juice 1s about 1.51%.
. 'The leaf length 1s about 10.1 cm and the leaf width 1s

ants of the new cu.
hat are more acidic than the

tural

tivar
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parent. The fruit produced by ‘“Tamnaeunbong’ start coloring

in late October and mature 1n late March.
The new cultivar differs from the closest comparable

plants as shown 1n the tables below:

TABLE 3

Comparison With Closest Variety

Denomination  Characteristic in
of similar which the similar The expression of the characteristic

Candidate vari-

variety variety 1s different  Similar variety ety

Shiranui Plant: type medium upright
Plant: tree vigor medium strong
Ovary: shape depressed globose short oval
Fruit juice: acidity  1.22% 1.51%
Leaf: leaf length 8.0 cm 10.1 cm
Leaf: leaf width 3.0 cm 4.3 cm
Leaf petiole: length 4.1 mm 3.6 mm
Fruits start coloring in early October in late October
Mature stage in early March in late March

TABLE 4

Comparison With Closest Variety

Forms of Expression

NO Characteristics 1 2 3 4 5
1  Plant: Type upright medium
2 Young shoot:  thin medium
thickness
3  Young shoot:  very short medium
length short
4 Stem: internode very short medium
length short
5  leaf: color light oreen
green
6  leaf: length very short medium
short
7 leaf: width very Narrow medium
Narrow
8 leaf: length/ small medium
width ratio
9  leaf: thickness thin medium
10 Leaf petiole: very short medium
length short
11 Leaf petiole: thin medium
thickness
12 Flower: petal  very short medium
length short
13 Flower: petal  very Narrow medium
width Narrow
14 Ovary: shape  Long globose depressed ap- cylinder
oval globose planate
15 Flower: activity absent
pollen
16 Fruit: length/  small medium
width ratio
17 Fruit: surface  green yellowish  light medium vellowish
color green yellow yellow  orange
18 Fruit: surface  smooth
roughness
19 Fruit: fresh with light light medium  light
color white green yellow yellow  orange
20 Fruit: skin thin medium
thickness
21 Fruit juice: low medium
total
soluble solids
22 Fruit juice: low medium
acidity
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TABLE 4-continued

Comparison With Closest Variety

very
carly

weak

Characteristics

Plant: Type

Young shoot:
thickness

Young shoot: length
Stem: 1mternode
length

leat: color

leaf: length
leaf: width

leaf: length/width
ratio

leaf: thickness
Leaf petiole: length

Leaf petiole:
thickness
Flower: petal length

Flower: petal width

Ovary: shape
Flower: activity
pollen

Fruit: length/width
ratio

Fruit: surface color

Fruit: surface
roughness
Fruit: fresh color

Fruit: skin thickness
Fruit juice: total
soluble solids

Fruit juice: acidity
Mature stage
Parthenocarpy
Self-incompatibility
Tree vigor

Characteristics

Plant: Type

Young shoot:
thickness

Young shoot: length
Stem: internode
length

leaf: color

leaf: length

leaf: width
leaf: length/width

ratio

leaf: thickness

Leaf petiole: length
Leaf petiole:
thickness

Flower: petal length
Flower: petal width
Ovary: shape
Flower: activity
pollen

absent
absent

early medium
medium
Forms of Expression
7 8 9
pendulous
thick
long very long
long very long
dark
green
long very long
broad very
broad
large
thick
long very long
thick
long very long
broad very
broad
short oval gourd
present
large
medium dark red with red
orange orange orange
rough
medium dark red purple
orange orange
thick
high
high
late very late
present
present
strong
Application variety: Similar variety:
Tamnaneunbong Shiranui
No Data No Data
1 5
D 2.6 mm 1 1.9 mm
7 20.0 cm 7 159 cm
S 1.9 cm 5 1.5 cm
5 5
7 10.1 cm 5 K.0cm
S 4.3 cm 3  3.2cm
7 2.4 7 2.5
D 0.032 mm 5  0.031 mm
3 3.6 mm 5 4.1 mm
D 1.9 mm 5 1.7 mm
S 16.3 mm 5  15.0 mm
7 8.1 mm 7 6.7 mm
6 3
1 1
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TABLE 4-continued

Comparison With Closest Variety

16 Fruit: length/width 3 0.95 3 095
ratio

17 Fruit: surface color 4 4

18 Fruit: surface 9 9
roughness

19 Fruit: fresh color 5 5

20 Fruit: skin thickness 5 3.7 mm 5 3.9 mm

21 Fruit juice: total 5 17.5°Bx 5 16.0°Bx
soluble solids

22 Fruit juice: acidity 7 1.51% 5 1.22%

23 Mature stage 7 7

24 Parthenocarpy 9 9

25 Self-incompatibility 9 9

26 Tree vigor 9 5 30
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying colored photographs illustrate the
overall appearance and distinct characteristics of the new
Citrus reticulata Blanco ‘Tamnaneunbong’ showing colors
as true as 1s reasonably possible with colored reproduction
of this type. These photos were taken 1n 2010 1n Korea.
Ter slightly from the color

Colors 1n the photographs may di
values cited i the detailed botanical description which
accurately describes the color of the “Tamnaneunbong’.

FIG. 1 provides multiple views of the ovaries of the fruits
harvested from ‘Tamnaneunbong’ and ‘Shiranui’. The four
ovaries on the left of the photograph are ovaries of the fruit
harvested from ‘Shiranui’” while the four ovaries on the right
of the photograph are ovaries of the fruit harvested from
“Tamnaneunbong’. All are from ten years old plants.

FIG. 2 provides multiple views of typical fruits harvested
from ten years old ‘Tamnaneunbong’ plants. Top, bottom
and side views of the whole, unpeeled fruit 1s shown as well

[

as two cross-sectional views of the inside of the fruait.

FIG. 3 provides multiple views of typical fruits harvested
from ten years old ‘Shiranui’ plants. Top, bottom and side
views ol the whole, unpeeled fruit 1s shown as well as two
cross-sectional views of the inside of the fruit

FIG. 4 illustrates 1n full color typical foliage and fruits of
“Tamnaneunbong’ on the ten years old tree.

FIG. 5 illustrates 1n full color typical foliage and fruits of
‘Shiranu1’ on the ten years old tree.

DETAILED BOTANICAL DESCRIPTION

In the following description of the new cultivar ‘Tam-
naneunbong’ as taken from tests carried from 2007 to 2010.
The characteristics of the overall ‘Tamnaneunbong’ plant

include strong tree vigor, erect-type tree form, fruit shape
which 1s oblate, orange pericarp color, orange flesh color,
strong fragrance and moderate o1l glands. The following
observations and measurements describe ‘Tamnaneunbong’
plants grown 1n Korea.

The Colour Chart used in the identification of colors
described herein 1s The R.H.S. Colour Chart of The Royal
Horticultural Society, 2007, Fifth edition, except where
general color terms of ordinary significance are used.
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TABLE 5

Color of ‘Tamnaneunbong’ and ‘Shiranui’

Tamnaneunbong Shiranui
COLOR COLOR
Fruit: surface Yellow Yellow orange Yellow Yellow orange
color orange RHS 25A orange RHS 25A
Fruit: flesh color Light RHS orange Light RHS orange
orange 2608 orange 268
leaf: upper Green  RHS green Green  RHS green
surface color of 137A 137A
mature leaves
leaf: lower Green  RHS green Green  RHS green
surface color of 137A 137A
mature leaves
Leaf: upper Green  RHS green
surface color of 143A
young leaves
Leaf: lower Green RHS 144A
surface color of
young leaves
Stem: bark color Greyed- RHS Greyed-
Green  Green 197A
Flower: color of White  RHS NN 155
opened flower White C
Petal: upper White  RHS NN 155
surface color White C
Petal: lower White  RHS NN 155
surface color White C
Seed: seed color No Seed

Propagation: ‘Tamnaneunbong’ 1s typically graited onto

rootstock of ‘Shiranui’.

Plant:

Age of plant described —Approximately 3 years old.
Vigor.—Strong.
Plant posture.—Upright.

Folhage:

Young shoot thickness.—2.6 mm.

Young shoot length.—20.0 cm.

Stem internode length.—1.9 cm.

Leaf color—Green.
Leaf length.—10.1 cm.

Leaf width.—4.3 cm.

Leaf length/width ratio.—2.4.
Leaf thickness.—0.032 mm.

Leaf petiole length.—3.6 mm.

Leaf petiole thickness.—1.9 mm.

Leaf arrangement.—Alternate.
Venation pattern.—Pinnate.
Leaf margins.—Crenate.
lexture of the leaf.—Smooth.
Length and color of stipules.—Absent of stipules.

Flower:

Flower petal length.—16.3 mm.

Flower petal width.—8.1 mm.
Ovary shape.—Short oval.
Flower—Pollen absent.

Flower diameter —About 2.3 cm to about 2.6 cm when

tully opened.
Petal length—About 1.358 cm to about 1.85 cm.
Petal width.—About 0.76 cm to about 0.95 cm.
Petal texture.—Smooth.
Petal margin—Smooth.
Petal color upper and lower surfaces—RHS NN 1355

White C.
Flower bud color.—RHS NN 155 Whate C.
Flower bud shape.—QOval.

10

15

20

25

30

35

40

45

50

55

60

05

8

Flower bud size—Medium.
Flower fragrance.—Present.

Average number of flowers per panicle—About 3.
Ovary shape —Short oval.

Style length—About 14.5 mm to about 17.5 mm.

Stamen number —About 15 to about 21, with complete
style development.

Stamen length—About 9.5 mm to about 14.5 mm.

Anther color—White (RHS White NN135A).

Pollinator.—Not required.

Parthenocarpy trait.—Present.

Pedicle length.—1.1 cm.

Pedicle color—RHS Yellow-Green Group 144M. In
Jeju-do, Korea, the time for the first bloom 1s
approximately March 15th, the end of bloom 1s
approximately April 25th.

Fruit:

Fruit shape index.—89 to 93.

Fruit length/width ratio.—0.95.

Fruit weight—2377 g to 365 g.

Fruit surface color—Medium yellow.

Fruit surface roughness.—Rough.

Fruit fresh color—ILight orange.

Fruit flesh rate.—72.6% to 77.7%.

Fruit skin thickness.—3.7 mm.

Fruit juice total soluble solids.—17.5° Bx.

Fruit juice acidity.—1.51%.

Seed grain number.—0.

Mature stage.—Late.

Parthenocarpy.—Present.

Self-incompatibility —Present.

Productivity of fruit—About 2500 kg/10 acre to about
3000 kg/10 acre.

Market use of the fruit of the observed plant.—Fresh
fruit.

Other fruit features.— Tamnaneunbong’ 1s intermedi-
ate resistant to citrus scab disease and citrus canker,
but susceptible to melanose. For the very early
mature stage, ‘Tamnaneunbong’ should be protected
when cultured. Since the fruit would be matured n
the cold season, the cold season may reduce the
quality of the fruit 11 the fruit 1s planted in an open
field. Therefore, ‘Tamnaneunbong’ needs to be
planted under a protected environment. Pruning on
‘Tamnaneunbong’ 1s the same as ‘Shiranui’. Fruit
and plant are damaged when the temperature 1s
below -7° C.

TABLE 5
A descriptive comparison between ‘Tamnaneunbong’

and another known Citrus reticulate cultivar *Setoka’(not patented).
Variety Harvest Shape Sugar degree Acidity/  Fruit
Denomination time Index ("BX) % welght/g
Setoka Early-Late 129.6 13 1.0 200

February

Tamnaneunbong  Late March 92.8 15.2 1.51 274.5
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TABLE 6
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The characteristic and observed dates of first and last pick in the

Time

7.1.24
8.2.14
9.2.17
10.2.24
10.3.4

Time

7.1.24
8.2.14

specified location of culture as observed i Jeju-do, Korea.

Variety
Denomination

Tamnaneunbong
Tamnaneunbong
Tamnaneunbong
Tamnaneunbong
Tamnaneunbong

Pericarp
thickness/

IT1IM

2.9
3.7

Fruit

268.4 77.5 94
254.8 75.7 89
364.8 72.6 93
240.3 — —
237.7 76.5 93
Sugar
Seed degree Acidity/
number ("BX) %
0 14.4 1.28
0 13.6 1.44

Peak
Flesh Shape height/
weight/g rate/%  Index

IT1IT]

15.6
12.%8
17.0

Acid-
sugar
ratio

11.24
9.43

5

10

15

10

TABLE 6-continued

The characteristic and observed dates of first and last pick 1n the
specified location of culture as observed in Jeju-do, Korea.

9.2.17 4.2 0 15.3 1.28 11.97
10.2.24 — U 15.3 1.46 10.47
10.3.4 3.8 0 17.5 1.51 11.74

Regarding the observed plant’s drought/heat tolerance,
although the variety has not been tested for drought and heat
resistance, 1t can grow at a temperature of about 40° C. and
without irrigation for about 45 days. Such conditions do not
have much eflect on the growth of the variety.

What 1s claimed 1s:

1. A new and distinct cultivar of Citrus reticulate Blanco
plant named ‘Tamnaneunbong” as heremn illustrated and

described.




US PP31,289 P3

Sheet 1 of 2

Dec. 31, 2019

U.S. Patent

":.!".-!l!::ﬁm;

A

e

L,

& A o S b N 0
o h kb a = s a s s ko F N

P I B
[ L] -

[ ]
[ ]
[ ]
r
[ ]

iy
x
* x
« .__..4H._..H._._” J#H.-H&H...
PN CN At M
S N AT T T TR
X i e Ll et o el
P P A A
Wi U T e A
C A ) e i
T A i e
N Ay C L R
LAl Ly WA T
T A R NN 'y
LA ) W i e e
AT i i T T T
L R R L e g P
W e Ay e O T e
‘ P A A N L et M R
L I el
s T N L
a e L A R L e et
a L e I T I ol N
rat T L L Bl e e e
u L A P A N e e s s
e L PRI
i n S N
. . P T S S o,
Tty Tt ey
ik A oa A a [ e S A S Y
2w a . e PR N N Ly
e e e e .._..._......._..__.....__ a R AL Al .l.rt.rtr.._..r....r....-..-.._...-..-._-.
P e o e i i P . N
P S R L N P
N ur AL xw T
. L x
x T i i « sV
¥ B N A 2
x O e N x'w
x B N s
» o o N ¥
T T N e N .H.__. 1..“.._..“....”...HJH...H...H...H#”...HJH...”...H...H... “.rH
P A N T e ot
P P aTa aaa Ta a  ai i  e
- N ....J_-..._.-..._..“.__H.J...1t....4.___...4.4._...4.......f..r.._....q.qn;&...f....q.._....-.-'...
= i P I T T L o o Al e
alatits AN M &&..........4##...4.4...&“..J_.J_.t.q....__-.4.__..4.._.-.4.4..;&.......-..#4....-4....-4...44......4-.&
L A T T P et o Sl e
L A A N N A N A L aaaa al at alat a at a M
L R R e e e o R
R N N N o e P e e
L A A R N L e M
O I N A o I O
e aa e  Wa aie a  ae  a ae a a
T e
P Oy
Ll LN AR e A
[
P S N e e
[} [}
-

F3
X
¥

.
X & =
»
i
r
.
)
o
W
o
»
F3
»
»
F3
¥
¥

[}
ity
Ea M
L
EaE
i
X &K
E

»
F
¥
»
»
]

Y

SN )
XK N E
U R NN

»

&
»
»
F3
F3

»
)

x

)
ol NN )
)

¥

FY

¥

i

Ca e N

»

X
L
X E X E R KN
»
'y
»
*J-
x
L
i
E )
x
™
¥
r

MMM N
s U )
N NN
w i e e b e e
PPN XN NN
N e  al a  aa a aa
l.THl.”l.”l.”l.“l.”.-.”l.”l.”‘”}.”b.””.b””H.T”.r”.r“l“.r“l A &2 a2 & a
. 2t

b oA
w e ik ke e W e e e e

drodr dp dr dp b b

¥
E )
F3
¥
F3
¥

L

¥

L
X

Ll
X

»
¥
EE
»
Eal s
i

Ly
L]

ol

F

i
K
i

Xk

i
oy oy
)

.

[ I
e e
v

L]

L}
r
r
r
r
]

[
L]
LS

r

L4

F)
]

r

r
[ ]

e e b Ak

X
Y
.

r

L]

y & x
s

L

L}
“I‘

L N |

H
r

‘.I

)
1]
L[]

b*b

L )
ey

l‘.l
[ ]

|
X X

»
LM

»
r
.

X x -

¥
b.t
P
»
]

*.
F ]
XX -
X x -

.
F

»

i

»

X K h

MM
¥

Ltk
»

5
b‘rb
| ]
X %
R e )
EY
L)
¥ h
DN
¥ F B X
L
'
Fx

»
L
»

¥
X
¥

X
* &
o
*

»
»

»
et RN N

B
¥

*i
*
»

»

»

L ]
i

L
»

L
»
L)
X
*

¥
X & B
¥
¥

L
*
]
i
L

L
]

»
»
»
»

-
R N RN )
" o -

e o

: lx“Ia
r

dr b A b M Mk k kW Mk ko
PPt R Rt

Pl
_-.._..._..._..__..._._-_-_-_..
.-..-

[
[y
-
.4.4H... H
.__.”.4”*“...“._._....._.___...”4... “...”
L a0 a0 L 3 a0 ) L
L L)
de kU gk R Pl
L P
Ll Cal s
L ) o
L L0l 3l 2l ol s
* Ll a3 Bl Ly
o
Lkl ....q.q....qH...H....H...H...H.qH&H...H &Htu....q
L A N )
dr dr e dr e dr 0 de el A s
* .___....___.___H.qu...“..qu.q“...”.._”&.___... .;HJ.......H&H...H.__ ”&H*H...H;H...H...H&H.q aa e ._._.__.”..qH..q
Wt e dt e at e e dp ey ar A
ARk e Bk Rk & R i k& de b dr & & ke dp i e dr ko e
AR kR e e e e dr e e ar e i e el
e N e R e o B T
A e & ey R e el e e e e g b d ke e d R e dpod de iy dp
Ao i Ry i el ol i el i e i e i i e a i
W e et e e e b e iy dp b ey e e e e e i iy
N N N N A
Wl dr e ey e e e e e e e iy 0 e i e dp e i ki
W ey iy il eyl ey il et d e a N A g e
A a R Ak e d e i g d e de i e de de ke d
L e kR e
dp iy Uy e O e e e ey e ey e
N N A e N N N
L R Nt el sk kAl kbl ol e
e N N N
W e dr d e e e e iy 0 e i i & e g e iy e e de i g de
L N N e aa
"y dr e iy g i e g e iy e ey b e il iy e e iy e e e i e
o N N N N
W e e dr e ey de ke el e e e iy dp il e e A dr
o et d o e e e ey e e eyl i ey
WA e e e e e e e eyl e e d i e g e e bk )
W A R a R b i e e i e e dr dp i e i e i dr ik ar
W iy dr ey ey e e e dp Uy e dp e ey e et Sl e e e ey e
L N N N N N
A e R e e e e e 0 e e dp ol e e e e e e e e a0 e e a
dp bl iy i ey dp eyl e e g ey e e e e
#&&t#k*;kk##*#k*#k#tﬂ“ﬂr............kk...&*...r...
L 3l aC kMl ke ol al E aE ol M el
dp i e a Sl Sy e dp e dp ey A Tay iy iy g e
i e ey dp e i e e iy e ey i e i i i e i ke
W dr dr e i e e dr e e e U i e e e p b g e 0 de e e dr ke ko ke
L e e
dp e R eyl ey e e e el e e d ey de b ke e d e &k d
L o Ll e
atdp dr et iy iy 0 et b ey e dp ey 0 e ey e e
N N N A
Wy i ek dr e e d e e e dr e e dr e dr e e e d ki b
W A ad iy dr b e e dp e eyt e e e iyl e
Lo e N N aa a
L e e N e N A
Wt et iy iyl iy e e e g dp il e e ey e O e
A el kR dr & e d dp e el e e Myl e el i ke b e el e
dpdr U ir il i e e dp U e U i e e e g e ke e ¥
L o I N I e A A
Wy iy S e d e el i e e ey e 0 e ki i e >
R Nl ksl aE kol k)
iy dr eyl iy iyl i e e ap e ek ar
A N N N N
a0 e e e i r e e 0 el e e i d ey
A e aa a aa a
dp e dr e e dp e e el e e e de e e dde e d
W i e i A e ey e i e dp e dp i e i iy
dp ey e ey e e iy dp e et Sl e
N N a a N aE a  a  aE EEN
L e Al aC al
L e e aa a a a a E al aE a aaa
e dr e ey de e e e e 0 ey e d e el iy
L e i aEa al
i oA ol
H.___“.__.H.__.H.-.H.__.”.__.H...“...H...H...H...”#H...&...”...H...H..rk L I AL A S iy
L N
F dr dr e e dp 0 e e e i iy ke
e Y ..H#H...H..H...H;H
L aC
L
Ealal
Ll b
Ll
ol )
LAl
Ll )
L aCaC
H.qu._..”&.__.._._
o)
[

b & & & & & & N
B 4 & & 3 o= oa

*

H““””..
ot
e & dpodp dp e & dr drodp & & & &
._..._._.___.__.....44.4.___...4.......4.4...4.4...44...4.........4...4.......-4..._-
Rl
dr dp dp dp & & U & 0 U & b
.r.._.....444{;&4##&4&##&#4&44&#44
.__..4... * ”.-_._...4”.._..__..._.... .___.__......_.H.q....__.“.q
L
..u._u_. "

o
A
1
HHH
F
LR A
-.Hﬂﬂ
.“HHH *
A
A, -
“n“ . ....—H...H...H.._”...“a”.._.._...un....._u....._
XK L N M R )
2 W iy iy e
X W r e i e
¥ Cal L L A Al M A )
x X P R M )
.Hll- ] i dr & o dr dr dr dr i & o F
X e N M O N )
X W e i
L 1”-_4_-_................__.............4._._............ PO
e
Lol a3
i

- o M oaa
Form b Mk M MR ..
R A s .

L ]
B
»
»

[
»
¥

)

F3
5

»
»
X

Eal)

O NN N

*
F)

i dr ke ke ki
L e e
L e
I dr e i e b dr

»
F3
L )
»

»
L

¥
»
»
»

X K
L
L
L )
Tty
L

F

X

F)

X

¥

)

»

¥
X

»

»

»

»

F)
»

»
FY
ERE NN )
»
»

X
¥

»

»

¥

a»

L I
o
o

Ly
IS
X
X
X
¥
X
Fy
»
»
i
»
¥

»
»
»

F3
X

F3
»
¥
»
Fy
»

¥
»
¥
F3
»
»
»
*
F3
L
»

X
L
X
)
F)
»

X
I

IS
F3

s
F3

™
Iy
X
Fy
¥ X
LI
5

o )

i
i
r
¥
i
¥
FY
R
gt

¥
¥
¥
¥
¥
B

)
X X
E)
i
x
¥
X
»
»

)
»
»
F

)
¥

r
[ ]

Rt
o M )
LR e
o R N RN
W e Tt e
A e e e
Ay dr e e e dp & e bk .
Lk )
e A iy el el e el
o N N
L ek k0 0BG 20 M0 A
o e S
[ ]
A e s e as o

i 4..4.44”4”4”..”4”4”.-”4”4”4 LA
Lo N )
T

»
¥
»
»

ity
x

F

)
F)

¥
>
§
L]

F)
F)
X
X
)
N e N
¥

X
X

i
i
X
»
IS

»
L)
Fy
PR )
Ca

F3
»
F3
»
¥
F3
¥

X
x
o
FY
I
[
)
& X
I F
L A I
L]

¥
F3
»
]
L
X

L)
)

X

o

ES RN N
-
P M NN N M NN

F
F)

F

XN B NN ik
¥

rii#i#i#:-l
4#4'*44‘4'#
¥
F)
F
»
F)
F
¥
»
F)
»
»
&

e a T

L) Jr*q-:#:#:ar:dr:ar:q-: :
e e

)

F3
L

¥
L ]
L )
¥
L ]
¥
¥
¥
»
L
»
B
»

R R R
oy

XX K K XK Nk

X X

»
MR NN S N

NN R S N
E e N R

XX
W

RN N N S N )
»
»

1-4:41-4-

ER )

L)
»
L

)

LI N A ]

dron
Ll
F o

L

]
L NE N L L

»

)

)
Wt
ettty ey
Ly

N
L E M )
)

o
)
:a-'nii

FY
L

x
X X

»

Lt 4:4:4*1- &
:4*4*4-
)
F
)
ot
L)
L)

¥
»

»
»
B

¥
»
»
»

L
F)
»
»

L)
L
L
L

5

»
»

L
[

N R RN N Rl S S )
e

»

o
L)

»
Jr:qn:l-
L ) "l‘
L
FY
»

L)
o

)
)
»
»
»
»
»
»
L)

L L BL K N

:44-411
P N
x
»
M
»
L)
L)

[

&
'y
X X X
EE
X K
Eo
4-41-44-4-4-*:*4*4
L
Jr:q-"
»
N
L

W Tty
FY
¥

J‘Jrlr*#il‘#
»
F3
e
¥
F3
B
»

R N N S )
»

L et N )
L

» x

5

)

5
»

)
Y
»

F)

E )

Xk
]
.

F )
»
&
y X

i
i

X
»
x
P

ey

SN S NN

N
e e
N
=T T T
R
O ol s s
e T i Vi e
..”..........r....r.......r.q..........r.......r...............
e i e

F3
B
F3
»

F
»
X
»
Ky

¥
i
¥
"y

P N
»

X
X kK
ol
X X
Lol )
Rk kN EE
X
E
X
3l
Tty
L

X
&
L

-
-
-

[
5
5

4-#:4-:4-44-4-4-41:4
N )
L)
s
Ll
N )
L
y %
L
E R )
L
)

W

X
M
X
X
M
i
X
¥
¥
¥
¥
¥
¥
X
N )

L
)
L
L
&
X
Fy
i
X
Fy
i
i
¥
o
X %
X
Eoa
X
i
e M N e
H R R R
x
X X
i
)

X
&

SRR
W I e e e e e e

._._H._qH.._.H._qH.._.H.._.H.._.H._qH.._.H....H.._.H._..H.._.H.._.H.._.H.._.H.._.H.._.”.._.H.._.H.._.”._qH.._.H.._.H....H....._q....._q
i dr e e e e dp dr e dp e e e e e 0

b & e R i e dr ke A e dr e e 0 dp ke d
e

dr a0 e e de e

EY
E N

&
¥
]
L
L]
L]
.
F3
Fy

»
N )
P

ERE )

F

]
L

¥

X

Fy

IS

F3

X

i

X

X
O
IS

»

»

L ]

RN

.
[ ]

I
L
L ]
»
Fy
»
F)

EN )
L ]
L )

F3
o
X
F3
F)
F3
X
»
¥
o

-
|r
"
»
F)
¥
)

X
X
AN XY

L N

™
)

»
»
»
¥
¥
»
¥
F3
¥
»

X
L
Jr:dr
L
Jr:ar
X

»

L
»
&

X
X

b ik & b & b oa

»
X K
X &
X K
ol
sty
&
N
L
E ol
L
4*4:
Ea
&
X
»
&
F R

+
¥
¥
¥

i a

r &
“H#H...”#H*Ht.qﬂ.
e i i
ar i T T
L e e
O R N i aaaaa aaal
S Sl o I g

I Sl S Sl St e e Co R e
W i T o e

* e e

LB B U R N R R R N I ]

)
F
¥
L}
>

e

i e

¥
»
¥
i

»
¥
L
»

]
L
X
¥

Jr*:
X
Fy
Pl
X K kN
L

n Bk A Ak A



US PP31,289 P3

Sheet 2 of 2

Dec. 31, 2019

U.S. Patent

- a2 Ak A b o
T P i o
dr @ b kb b b bk &

 § ke e i

) 4 &k bk kk k& W

L omoaoa Aok W
I A A ol ]
N RN EN NN NN NN

r Al b M d o d Moo drode Ao Jp d iy

" m s a moa bah ki

PN e ;
.__i.r.._ ”.r”.r”.r}..-...-..-..-..-..-_}.” )
el A N

g s
I N N e e

s & & b & & & & &> a

o U o & b b
R R

' -ll.lﬂl ]

Jod b b K b b &

EREREE XN NNE

oo dr oA dr F Rk EFE
* .rl..._l..._l.....l.._ O ™
" aoa b h ko kA N

dr dp e dr i dp iy oa
ar
...-..E....E.-.l.-..... ..........._..1.-.1.

A R dk dow ke A
r a & & & & & F ’h & F FF
A oaddr h ok

" b a & & &2 & & & & a

b h ol s ks sk

L]
r
r
]
r
b

*
X x
¥ x
» K
o dr
o
¥ &

L

L ]
*
L ]

Fy
L
r
X
»
»
&+
»
L

E3)

r
L}
F3

o dr b &2 > h b b &k b a ks s ok bas s s s ks E s s E N E oS
b A bk d ke b ik b s bk kN

I R R R R R R R R ]
dr b o s & L
W .._..._.r.__.r.__.r.....r............r.r.r....:.
e

L4
L}
"
X
¥
L
L}
¥
L
3

)
i

X
x kN

PR N

L
X
X

3 e e e e e e iy

L)
¥
L)

)

LN )
»
NN
N

i
¥
¥
»
»

X
>
x,

A A A A A A

PN N AN
AR

&
L

A &k oam kb oam o drode S o drodr e & U O Jpode Jr Jr e O dr Jr b dp b B B ol
R e P P P P L

NN, e T A e A o U )
el .r.r.....r.r.r....r.t.....r.._.........v.._.
rF rrrr F F FI r r

& b dr b i b N
rr F F F F

HIH!III"H:HHIIH-I.

NN A_N_A
"HHHH_H "'!-" l"'

-h-

-

il ]
]
A

P,
EY
)

o
oS
o

»

'll!HH

o 'u-

MK K XX LR K XX &N

]

]
»
»
& &
&

L
»

5
L)
e e
M)
M)
»

»
L

»

»
»
»
L

»
»
X %
L
x¥
L
4-:4-*
)
» &
et

L
»
B
L
»
B
»

E NN )

5
5
i
a
»
]
5

»
»
»
X
L

)
Ty
F)
W
& &
»

o
Tx

»

o

)
)
[

»
y
F)
¥
Fy
]
»
x
F
»
Fy
i aaty

¥
X
¥
F3
F3
B

X
¥
)
F
¥
»
»

i
X
IS
i
X
¥

X
¥
F3
F3
F3
»

X
F
F
X
)
X
¥

i dr b e O b b

IS
i
Fy
¥

A e e U dr e e i r i

»

Fy
Iy
EN)

arap dr ey g eyl
Il U ke kR

P
»

i
»

ar
a
i
ar
a

Fy

¥

xx

X

F

E3S

¥
4-4-4-:###

i

¥

X

¥

¥

¥

¥

¥

W
XA ko
AEA

Fy
o x
Iy

Fy
P
s
X F K

¥

sl )

s
X

5
e
XX

¥

i
o
»

F
¥

F3
B

¥
¥

i

i

¥

»

.
ry
»
o
F)
¥
X
¥
F
¥
F

L )

X

»
)
X

F)

»

»

»

¥ X
o
e

Y

&
X RN N

»
E)
P
E)
»
4-:1-
P

Tty
»
Tty
&
)
B
»

PR )
Ty
x
XA

F3
5

&
-

EY
R R N R N

¥

i xt

Fy
X
PR M

¥
»
+
F
¥
F
F3
¥
Fy
F)
& X
¥
F)

F3
F3
F3

R R TN N

e e e
R d d kel ke kAl i ke
S ey iy
i e Bl ke e e e e el e e Jp e e e dp de ey dr e e ke dk
L e )
e e N )
e e NN
o g
R R e e e i a aE a )
W A e R kb ke e ke bk b A dr b e d i e d bk
L N N Al )
L N e )
N e e T N
dr ko dr dr i drh m A b o oar k dr o Jroa g dr b dr de Jrodp o Je Jp Jdp dp dp o
o 0 Bk b M b b & b om om b oo d k Jdrode Jr b Jp Jp Jr Jp e Jr Jp Jp oF &
N N SR A N N A

- - -
.....-...-..-.l.........-.......r [Pl i i e e .._”.._Hi.r.._.._.r & ....r....”.r.....r.-_..r ...H}.J.}.J.b.j.}.}.}.}.l.

.

L e e e e e T e T

»
RN RN N NN )

ol
L
L)
¥
Fy
¥
L
X 5 X
&

e

»
»
B
L

Jrlra-:qn:
Ea
)
X i
E

E ol )
)

)

:'r
L )
E e )
E)
»

ar
X

drodr it i bk oa b oa bk

»

X
5

»

b A b b b oxk hoa

»

A de e ae ap ape e ap iy iy iy e eyl i
A e e e e e e e e e e
L N e

X

Jrodr e e el Uy dr i e dr e ode drodr dr ik
Ll kAl
g e e e e R R

ar
i

)
X ¥

L
oy
X X X

A e ey
S dp de dr drd de e dp de dp o dpododr

ara A a e w a
...._,..._....&kaH#H&HtH#H&H#H#H&H&H#
dr e e e

)

¥
»

¥
¥

il X X X NI
L B HIHHIHHHHI ol

L
Ea

X i i i e i i
Xk ok ki

¥
»

AL AL & K K K E
l.l..-...;..... IIHHHHE "

"y

o,
>
|

I
EHH
NN



	Front Page
	Specification
	Claims
	Drawings

