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1
BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct straw-
berry variety named ‘RENEWAL’. This new variety 1s a
result of a controlled cross made in 2006 1n an ongoing
breeding program between strawberry variety designated
‘BG-633° (U.S. Plant Pat. No. 13,320) and strawberry selec-
tion designated ‘BG-219.068° (unpatented). Due to the com-
bining of the reciprocal seed lots, it 1s unknown as to which
parent variety 1s the seed parent and which parent variety 1s
the pollen parent. The variety 1s botanically known as
Fragaria ananassa.

The seedling resulting from the aforementioned cross was
selected from a controlled breeding plot 1n Ventura County,
Calif. in the winter of 2008. After its selection, the new
variety was asexually propagated by stolons 1 both Siski-
you County, Calif. and San Joaquin County, Calif. The new
variety was extensively tested over the next several years in
fruiting fields in Ventura County, Calif. This propagation has
demonstrated that the combination of traits disclosed herein
as characterizing the new variety are fixed and remain
true-to-type through successive generations of asexual
reproduction.

BRIEF SUMMARY OF THE INVENTION

‘RENEWAL’ 1s primarily adapted to the climate and
growing conditions of the central coast of California. The
nearby Pacific Ocean provides the humidity and moderate
temperatures needed to produce a strong, vigorous plant and
maintain fruit quality during the winter and spring produc-
tion months.

The following traits have been repeatedly observed and
are determined to be unique characteristics of ‘RENEWAL,
which 1n combination distinguish this strawberry plant as a
new and distinct variety:

1. Medium fruit size;

2. Very firm fruit tlesh;
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3. Very smooth, even fruit surface, with very little ditfer-

ence 1n shape between primary and secondary fruit;
4. Medium plant size;
5. Medium to sparse plant density; and
6. Short fruiting trusses.
The strawberry variety that 1s believed to be most closely

related to the new variety ‘RENEWAL’ 15 ‘BG-959° (U.S.
Plant Pat. No. 17,864). In side-by-side comparisons to the
similar strawberry variety ‘BG-9359°, ‘RENEWAL’ differs by

the following combination of characteristics as described in
Table 1.

TABLE 1
‘BG-959° (U.S.
Characteristic SG-6.3010° Plant Pat. No. 17,864)
Fruit: marketable yield 804 873
(grams/plant)
Fruit: firmness of flesh Very firm Firm
Fruit: expression of Moderate Strong
hollow center
Fruit: difference between None or very slight Moderate
primary and secondary
Plant: size Medium Small
Foliage: color Medium green Ranges from medium
to dark green
Foliage: number of leaflets Ranges from 3 to 4 3
Petiole: pubescence Moderate Heavy

For identification, a series of molecular markers have
been determined for this new variety.
‘RENEWAL ’differs from its parents, ‘BG-633" and ‘BG-

219.068’ by the following combination of characteristics as
described in Tables 2 and 3.
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TABLE 2

‘BG-633" (U.S.

Characteristic ‘BG-6.3010° Plant Pat. No. 13,320)

Fruit: color Ranges from orange red to red Orange

Fruit: size Medium Ranges from
medium to large

Fruit: evenness Ranges from even to very Uneven

of surface slightly uneven

Marketable yield Ranges from medium to low Medium

Plant: size Medium Ranges from
medium to small

TABLE 3
Characteristic ‘BG-6.3010° ‘BG-219.06%8°

Fruit: color Ranges from orange red to red Orange red

Fruit: size Medium Ranges from medium
to small

Marketable yield Ranges from medium to low Medium

Plant: size Medium Large

BRIEF DESCRIPTIONS OF THE
PHOTOGRAPHS

The accompanying color photographs illustrate the over-
all appearance of typical specimens of the new strawberry
variety ‘RENEWAL’ at various stages of development, as
true as 1t 1s reasonably possible with color reproductions of
this type. Color 1n the photographs may differ slightly from
the color value cited 1n the botanical descriptions which
accurately describe the color of ‘RENEWAL’. The depicted
plant and plant parts of the new strawberry variety
‘RENEWAL ’ are approximately six months old. The pho-
tographs were taken 1n Ventura County, Calif.

FIG. 1 shows typical fruiting field characteristics of
‘RENEWAL’, taken 1n the month of March;

FIG. 2 shows a close-up view of a typical plant of
‘RENEWAL’, taken in the month of March:;

FIG. 3 shows typical mature and immature field fruit of
‘RENEWAL’, taken in the month of March; and

FIG. 4 shows typical internal and external mature fruit
characteristics of ‘RENEWAL’, taken in the month of

March.

DETAILED BOTANICAL DESCRIPTION

The new variety ‘RENEWAL’ has not been observed
under all possible environmental conditions. The character-
istics of the new variety ‘RENEWAL’ may vary in detail,
depending upon variations 1n environmental factors, includ-
ing weather (temperature, humidity and light intensity), day
length, so1l type and location. In addition, the characteristics
ol any parental variety or comparison variety included in
Tables 1, 2 and 3 of the present invention may vary 1n detail,
depending upon variations 1n environmental factors, includ-
ing weather (temperature, humidity and light intensity), day
length, soil type and location.

The aforementioned photographs, together with the fol-
lowing description of the new variety ‘RENEWAL’, unless
otherwise noted, are based on observations taken during the
2017 growing season 1n Ventura County, Calif. These mea-
surements and ratings were taken from plants of
‘RENEWAL’ dug from a high-elevation nursery located in
Siskiyou County, Calif. during early October 2016 and
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planted approximately four to five days later in Ventura
County, Calif. The approximate age of the observed plants
1s six months. Yield observations including average weight
and marketable vield, along with fruit quality characteristics
including soluble solids, are averaged from four years of
data collected from the 2014 through 2017 growing seasons.
Flower measurements and characteristics are from second-
ary tlowers unless otherwise noted. Fruit characteristics and
measurements are from secondary fruit, unless otherwise
noted.

Where noted, color terminology follows The Royal Hor-
ticultural Society Colour Chart, London (2007).

The following characteristics describe fruit, plant, stolon,
foliage, fruiting truss, flower, reproductive organs and pest

and disease characteristics of the new strawberry
‘RENEWAL’.
Fruit characteristics:
Color of mature fruit.—RHS 45B (ranges from orange
red to red).
Color of internal flesh—RHS 45C (medium red).
Color of core—RHS 39A (medium red).
Average length (cm).—4.4.
Average width (cm)—3.7.
Size.—Medium.
Average length/width ratio.—1.17 (slightly longer than
broad).
Average calyx diameter (cm).—4.3.
Season average weight (gm).—25.9.

Achene colov, shaded side.—RHS 132C (yellow green

group).

Achene colov, sun-exposed side—RHS 185A (greyed
purple group).

Average achene weight (mg).—0.48.

Average achenes per berry.—3508.

Season marketable yield (gm/plant).—804.

Predominant shape—Conical.

Difference in shape between primary and secondary
fruit—None or very slight.

Band without achenes.—Absent or very narrow.

Evenness of surface—Even or very slightly uneven.

Evenness of color.—Even or very slightly uneven.

Glossiness —Medium.

Insertion of achenes.—I1.evel with surface.

Position of calvx attachment.—Inserted.

Attitude of sepals —Outward.

Size of calvx in relation to fruit diameter—Slightly
larger.

Adhervence of calyx (when fully ripe).—Strong.

Firmness of flesh.—Very firm.

Distribution of ved colov of the flesh.—Marginal and
central.

Hollow center expression.—Moderate.

Flavor —Good.

Soluble solids (% brix)—7.7.

Time of first flowering.—Medium (mid-December 1n
Ventura County, Calif.).

Time of first fruit—Medium (mid-January in Ventura
County, Calif.).

Harvest period—January to May (1in Ventura County,
Calif.).

Harvest maturity.—Mid-season (March).

Ivpe of bearing.—Not remontant.

Plant characteristics:
Average height (cm).—16.4.
Average spread (cm).—33 4.
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Size.—Medium. Average length at maturity (cm).—21.9.

Habit—Semi-upright. Position relative to foliage.—Ranges from level with to

Density.—Ranges from sparse to medium. above.

Vigor.—Medium. Flower quantity (average per plant).—35 to 45 (me-
Stolon characteristics: 5 dium).

Color.—RHS 146D (yellow green group). Pedicel attitude of hairs —Upward.

Anthocyanin coloration—RHS 180C (greyed red Pubescence —Weak.

group). o | | Attitude at first pick—Prostrate.
Anthocyanin intensity.—Ranges from weak to medium. Flower characteristios:

Pubescence—Sparse. 10
Attitude of hairs.—Upward.

Average guantity in nursery (per square foot).—5 to 6

Petal color.—RHS NN1535C (white group).
Sepal color.—RHS 137A (green group).

: Corolla (flower) average diameter (mm)—24.4
(medium). _
Average diameter at bract (mm).—3.1 (medium). (ranges {rom S‘mall to medium).
Terminal leaflet characteristics: 15 Calyx average diameter (mm).—31.6.
Average length (cm).—5.7. Petal average length (mm)—10.3.
Average width (cm).—5.4. Petal average width (mm)—10.8.
Average length/width ratio.—1.05 (ranges from as long Petal average length/width ratio.—0.96 (as long as
as broad to longer than broad). broad).
Shape of base.—QObtuse. 20 Average petals per flower.—35.9.
Margins (shape of teeth).—Obtuse (serrate to crenate). Sepal average length (mm).—12.0.
Average serrations per leaf.—16.2. Sepal average width (mm)—4.8.
Foliage characteristics: Sepal average length/width ratio.—2.5.
Color Of upper SH?f(ICE.—RHS N137D (medium Average SE?p(lZS perﬁower_—]]_g_
green). 23 Size of calyx relative to corolla.—Larger.
Color of underside—RHS 147B (yellow green group). Size of inner calyx relative to outer calyx.—Smaller.
Number of leaflets.—3 or 4. Relative position of petals (flowers with 5 or 6

Size.—Ranges from medium to small.

Average length (cm)—R8.9.

Average width (cm).—11.0. 30

Average area foliage (cm™)—98.5.

Shape in cross section.—Slightly concave to flat.

Interveinal blistering.—Medium.

Leaf glossiness.—Ranges from medium to strong.

Leaf variegation.—Absent. 35
Petiole characteristics:" atelv suscentible.

Petiole color—RHS 145A (yellow green group). Angulgr leaf Epot (xanthomonas fragariae).—Suscep-

Average length (cm)—11.8. “hle.

Average diameter (mm).—3.0.

Petiolule color.—RHS 1435A (yellow green group). 40

petals)—Overlapping.
Reproductive organs:
Receptacle color—RHS 147C (yellow green group).

Pollen color—RHS 14A (vellow orange group).
Stamen.—Present.
Pollen amount.—Abundant.
Disease and pest reactions:
Powdery mildew (sphaerotheca macularis)—Moder-

Botrytis fruit vot (botrytis cinerea).—Moderately sus-

‘ ceptible.
P Efff)l”l‘f average length (mm).—35.9. Fusarium wilt (fusarium oxysporum).—Moderately
Attitude of hairs.—Strongly outward. resistant
. Pubescence.‘—‘Moderate. Anthracnose crown rot (colletotrichum fragariae).—
Stipule characteristics: Susceptible

Color.—RHS 146D (yellow green group). 45
Anthocyanin coloration.—RHS 51A (red group).
Anthocyanin intensity.—Strong.
Average length (mm)—13 4.
Average width (mm).—10.6.

Fruiting truss characteristics: 50
Anthocvanin colorvation—RHS 181D (greyed red

group ).
Anthocyanin intensity.—Absent or very weak. £k ® k%

Two-spotted spider mite (tetranychus urticae).—Mod-
erately susceptible.

We claim:
1. A new and distinct strawberry plant named

‘RENEWAL’, as herein described and illustrated by the
characteristics set forth above.




US PP29.,795 P2

i

'
n

Sheet 1 of 4

it

Nov. 6, 2018

U.S. Patent

oAl
]
e

L
AN AN ENAE NN

A_M X A XM A
|

e
.I-l-."

l: J
]
H"I'l'llh-l H'I.h

o X
H:-x
A
N -
i i i
AL AL
N o

S
g Pty P ool o
i i
WA AN AN AL
AL AL
LA AR AN A

IEHHIHF!HI

A
2

X

¥
»

L)

»

L
T
J:ll* F
4']'

L

d- -I:l:l:ﬂ:‘!
-, H-H-I-H
XX M
Ly
H.I"HHH”H"H x”l.

e
< 'HHH.F!.'H;‘!-E Ui e

ey

A

& ar o
.“..4”.4........4.._.“....._....4............
aro / .
.r.__.-..-....i.__i.__.._.r.._h-iu.__.l.....__..-.th o b
bk i b ok b ok b b oadod ot h g W N
) e W

' o e Sl
g X

-w N
uant "

i & B i ALY
SR R PR W .-..-_.-..-..-........... Mo e A
e .._.;.._l.._ il.-l.rl.i i....ll..rl..rl.r - [ l..... a .-.l..-..l.... i
ron n Eoroad k h ko d de ok kAR K i i
R R R b bk d drode a d A & A d W Rk
e e e N M e N AL A e LY
> &y de ae e od Ea N k

L A ¥

P ) - N el I

-_.-fl"-. l".ll...._....tt..............r.r.r....._
L)

M

e

b M.
o A JE N
* A A

Yy
Flr e aaa x

X ek A o
ARl gty S R e ._._.._-_._.._........

X U dr de dr e d e A
PR P L R N
4 dp g e b 0 dr dr Jp dp dp A
"I S N T U Uy
0 b dr b de dp e ko dr o dp
e
r Ak kb k¥ E
P e e e il

ek ke & b b dp dp dp ke oy
...r.........................__._._.._._-'_..

T

") ok K W i h W
) >

o )

Il!"il!ﬂll

o A N K A

.

R
EE N

“Iannln PN
o i e e
] ln I-_._._.._..__ ._...4.._..._..-_ *
X Wi A
LI

I
l.-_....-..........-..-_.r.-. O i el e P i

L

& o [
et e T
i O aa i a A L A

L] i
Py H-“.rﬂnn__“._..H..qH.q-..."&H.._.q...:t....q#....f.__..q.___...nk......

N I ] L
LN N .JJ_..._._J..H.;H._,H ”.4._...—“.__.”..qH.4H._..H.___H.._H...H&H.-_.____-_.q.q.f.-_”...n..ﬂ.._.q... o’
”t " . AR AL N N AL N ML N A
- : B e e

»

&
-

ir

¥

)
Fr
¥

o
AN NN MMM
L e N )

X i WA
F
A

...H.q Pl

L
r
i
Eal
Fy

»
F3

)
¥
X

o
X

X

F)
F)
X
F
F
¥
)
L}
L
L
X

»
i
*
i
»
L
i

)

X

Eal
i

EaCa )

L)

F

XX b X ik

i
Pl

E I

)

FE N N
)
L
5

Ky
Xy
L)
X ¥

X ¥

L
i
X
i
r
OO

i

i

¥

r

i

X

x
Xy X
LS

R NN
X K

X
ol
Py
EE
L
L
s
o
F
X X
L
X K
x
W
¥
¥
o
¥

Fy
Xk
)
Fy
X
)
Iy
XX

Jr*: ax
F
r
L )
i
X
¥
*-I

X
F)
X
X
)
X
¥
)
F
X
L
L
)
»
X
L

*

N N N )

Ea )

L e i sl e

»

Tty

»
L

i
L ...H.rH...H...H...H...H....._....H.___H...H...H...... .-_
RN L
.-.
.4

X
)
i
X
)

L
Jr:q-
Lt
X

)

»
»
»
»

L)
'y
st
X K

oy

J,
)
X
i
M
X
K
&
EY

¥
L
F3
¥
F3
¥
>
»
L B

[
*
*

L ]
&
| ]

EaC L 3kl N )
R MM M

L )
-
M M

»
L
»

*
-
Ea )
]
*

o A

4.___.4
....4.4....___
LaCaC
L]

L)
»
L)

-
&
o
¥ &

5
X
o
L ]
L
& & & BB

»

i

[

»
AR

X

™

[
PR )

)

-

L

DR W W
»

a
U
F

»

"y

L W

]




T e T T T e a e - ; a ; A v N N T L L o I n e Ili"i".ﬁ-_-.-"-._..
Jr i i & .HH J ] 3 by ~ .-.i.a.

4 b b & & F I & P B RN I S R ) o o o o
- a ol . “1“...”;.”..1..r”t.......”...n...“......a....._.q.q...,._ " ; ; ; ; - ] . A - .”_1”.._ .4&”&#;.”#”&”#”...”&”...”......_. -”...H...H.q“....q._._... ty
; ; o ; e . j ke dr e i 4 Jr 0 & . L
; , X 7 ] ) ! R - ¥ L PE AL AR MR AL

"ﬂ”ﬂ"ﬂ M=l
o

M M

|

L)
i)
|

wodr W o dr g dr o d har dr e Ui drdrdp dp dp e e de kA dp o dp de e
Fo o o o b FOF L ol .
S T
NN A I e i T T T
Rl S it S N P e
P e T T T W T e b T T T e i i T T i e
Bl R L T T ol
N T T N R e e aa ararara ara w
o T T i U T T i e i e T T i
n e e e e e e e e
o r o
w e e
A e e e e
e
e e
T e e
e

A
:.!H

]
]

'HEHHHHI!IF!I

I -
F

F
Xy Py r#u...n...u...
o P AL R ML AL
AL N

...........4..”.....4..1...
)

LM N

w e e e e Tl e e e Tl e e e e

4H&”...H.4H&H...H...”.._.4... L .qut

DL AC L M AL AL A

w Ve i Tl de kel ke

CE N )

v e e T

Y
L)

.-.

x

¥ty

X oy X
XK
i
X

)

L M)
DM

™
FY
L )

F
L

X

L
EO)
E)

L
)

s
LN N
™
.

1]

ar i e
il s

&
...“._._....4....._ ...“.......
L)

Cala
.4“.4... -

[
A

R N

»
)

L
* % X
)
FY
AL )
X ko

-
O X x
.

)
o
RN N N N )

LN

¥ r

i‘.:'
L

X
MR MM M)
L) o

RO N

)
»
N
%
L}
»
L
5

US PP29.,795 P2

¥
I" lnn__. O
e
o ML Xmxxx
AR AR L. .

.__..4.....__.”.___
Ll el
Fy

L]
¥

N
L )
L]

-
)
»

XK

[

L ]
L]
¥
»
»
L

T
» x
L
L)

F

L |
L )

Ty

Al
L
L .

o A A X
X RN KA RN

o
A

N

; :I-:I-E:::":I'l
L p i

M,

Sheet 2 of 4

i
|
L]
)

"l
m

Ay ;
x
P ’
" R
b o
]

X
! ol A
o ! 4
umv_”n”nwn”nnumnnx“x”n”auﬁ

iy i

rnv.xrxjnaxraxaxllnxnx

)

Y
o
]

)

Al J
oo NN NN NN

|
A
M
x
Al
A

AN A r
i b
L A i
3 .xxxnxnnnxgxwu”x”a"xn
“.xr. axxn.xr.w“u XXX E
M A M N AN ERE

Nov. 6, 2018

N s
e

"
x K
e E AN )
RN RN RN AN
RN KX KRV
A
i (
R

T .xxanx __-“_.n.. .
et e

| ]
| J
i
R

ERXEEX XXX NM

U.S. Patent



. - LT - [ - et L Ly, [V T S

Nl g L L M o N

v”r.v.HH Hx i a.nnxn.aa__.a"
MM N N
]

H
FY

N
|
F
e
oA
A
|
|
|

b
M

:‘!HH

Hn”xxnxr.xnxnnln
o i i
Hv.xnr..aaxanxnnnn”nn
RN A TR
x K

e
A
A

"
2
)

o
o e
xxrn::r-:'-"
e
S S
! x
i
i
i)
i, i
|

a ol
Al

H
]
]
o,
K
H
F

A
A
.

N
X
i

L R X
EEXRXRERRERNKR ; x )
EER XX E X x X iy ol ; A A A A A A M A A A AR
e e “ "n“n X xR nHxHxHn“aHnHn”xHn”n“x“nHn”x”nHn”a”nHxHxHx”n””xnnnnnx”n”n”x”x”nx. ol A N i oy iy i ol i R A HHHHHHH
A W oa A a a a a o a m aa a  al a ! 3 o g i g ! A
R e A A A m A A A A A A A M A A a o e a  a aa a a a a a a w ! ey i e A x a A
N N N N N N N e, r.rv_w ; > A o ; i o o o o ;
.3
X
-

A
b

|
A_A
M_A
|
Y
E |
e
Al
e
]
-
o M MK KK AN A
X
E |
M

»
h_]

)
)

)
"l
e
M
"""ﬂ?l""?!ﬂ?ﬂ?ﬂ?ﬂ?ﬂ?ll
P,
o,
?d’?d
P,
E

|
>
)

M M MM A
X -

X
; ; X X

e o o e o e e e e o e e e oL e e e e e e R A A e e ta N N e iy Vg ; ol ! o o Vo
J EIE J R L, RN, L R R,
. ] A
N

Al
‘e
Al
Al
-]
F
F
‘e
F
H
E
F
Al
Al
-5
Al
Al
Al
M
E
Al
H
-]
Al
F
M
-5
]
X,
)
™
M

)
k]
)

; ; LA L X
N N N N N NN N NN NN N : : P o

PN

d F
W

™

)
E |

™
e
Mo

‘e

e

X
X
; ; X
R I I ; o, x
N N NN BN NN o ; X o
x X R X X A R N R AN A A K KA A KA AN
e e a a a
z N N N N i
- T I I
r

L R N

Al
Mo RN X MK XA XK MNMAAANE S

)
F!FFHHHFHIIHHIIIIII
" HH"?lx?!x?ﬂx?d"Hnﬁxﬂxﬂxﬁﬂﬂaﬂnﬂlﬂllnlul A

b
W,

"
iy
)

»

A
Al
A_A
Al
l_A
Al
)

)

e
I i i i i

A
b ]

o T A A A A A

" -
X XX XXX R A A A A AN
!

Al
Al
|
Al
Al
Al
Al
Al
Al
F |
Al
Al
Al
Al
|
Al
H
|
Al
]
EY
F
EY
EY
EY
]
w

s IlHﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂl L
"I"I“I“I"I“I“I"II "I“IIIIIII I"I ]
L

R
e O
"n"a“__.“n"a“n”n"a"annnann”n”x”nwn oo .u_r.rv.v.
EZRE R EXXEXEEE XN

|
A
i
X
.
X
)
|
X
"
|
n
|
i |
i |
AN
o
o
i

WA _M_A
it

A M_N
ANAAAAAA AN
A
M_M_AN M
M_M
F
Mo W Mo N NN A A

I:I

Ao A A A AN AN AAAAA
M A
| A
HH

Ml

x

-HH

Ml

-

Al

Ml

|

Al

Ml

|

|

A

A

|

Ml
A A AN M
A

|

AN

A A

A A A B

A A

AN A

A A

M A A

A

A

"
IHIHHHHI

HHHHHHHHHHHIH

-I"

lx?l?l

)

F

F

A

M

A

X

F

a

Y

R R R R A

e xxnnxnnnxmnnx“znrv.rv.xr
A XX N NN

X X

N

IIII!III I
l Il"l“l"l“ﬂ“l lllﬂ
: L et
| Ex K EREXREZENREXERERSEN
| e REENERYN xR REXERERXENRERRERN
ExXZEE REREREXENRESEXE X
o s
EEXXENXRELXTXTTFFETITRERNELTN EXEXERESXEERX NN
| R MR N FERENRERRESENREXRENERESENENENNNESEXEX XN N
IHH "t HHHlﬂ.ﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂlllﬂlllﬂﬂ RN ERER Hﬂlﬂﬂﬂﬂﬂﬂxﬂﬂlﬂllﬂxlﬂ.!v
e IIH | IHHﬂﬂlllﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlll o Hlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂx.ﬂuf
| | AR R R R ERERNE NS NENENERM®NRFENSE XN XN NN
IIIII III X EE X III | £ HHHllﬂlllﬂlﬂﬂﬂﬂlllﬂlﬂlﬂlﬂl i gy
| ] IIH IIH EEER HHH | ] HIHlﬂlﬂlﬂlﬂlﬂlllﬂlﬂlﬂllﬂﬂl e
III EEFEAEFEFXESX XX - HIHﬂﬂlllﬂlﬂlllllﬂlﬂﬂﬂlﬂlﬂl W

US PP29.,795 P2

IIIIIHIHHI HHHHHHHHHH
EEE KRR XRXXREXEXXEXEXERNXXEXRERERRIEDZ DHNZEXTEX
R_R ] N X RERERIRERRMR.:MNEDNSZSEZIEHNTIHE
HII IIH A XN IHH A AEREXEXLLEXEXESN IHHllllﬂﬂlﬂlﬂlﬂﬂlﬂﬂlﬂlﬂlﬂl o e o e H“H H”I o
X ERERELRESXXERENLEXIR

N
o
e I 'S

x. IHH"H“HHH“H“H”!“”PHH”
R E A M N M A u_
b

~,

A_A
A_A
A_A
E |
AN
A_M
E |
E |
A
-
M
M
A
H-H'IHHHF
|
x
?l?l"
M

Ml

Ml

FY
g
o

N

KK E R MM NN
. o

s

|
|
'I
x
|
Ml
Ml
-
A
x
A
Ml
A
Al
A
A
A
A
|
Al
A
Al
A
Ml
-]
-
F
X
)
E
MoK M A
-

A
A
A e e
I:I:H:H:IHH
X AN
AL AL
A
ey
A

H:":":Iax N e M
AN A
A
A A
AM_A_A
AN M
A
AN
A_A N
N
T
A
M
A
A
L |
AL M
A
A M
A
A
A A
AN
A
M
A
L i
L]
A
x A
AN M
A
i
A
A A
L]
M
n:x:n"xrax
e
'r
oy

|
A
NN
A
A
A
|
|
Al
ALK AL A AN AL N LN A
Al
Al
Ml
LA
A
A
A
e
A
A
A
XA
iy
H"'l
A
o
P
M
'lex
i
A

IIHI-HIHH
Al
Al
Ml
Al
A
A
Al Al
Al Al
Ml Ml
] Al
A Al
A Ml
~ ]
Al Al
Hd Ml
F A
F Al
Ml Hd
Al F
M
FY
FY
Y

T
e e e e e e e e A

.
X
.
i
iy |
x
i
A

|
M
¥

Al
A
Al
i,
Al
Al
1)
H

|

Al

M
]
o
.

A
A
AA A A A
A
A
A
E
A
A
o
EY
M
|

A
A AN X MNMNAMNAAAA
Al
A
A
oA
o
e
M_A

)
e N
EEERRXREXXRER
EERKERSR o
EERXIXTXEXXRRERXXXERNERX XX x NN e
ERRERENER .
.4 e
EXRAXIERTERXEX MM M WM M AN A

EEEXNIREX X XER X XXX
L
EEREERRERRE X TR ; ;
e R R I R A
T
A T i
e N N
= x XX ;
N
axuaanannaHaaxnannnxxxxx.xr.xrn.x.x.

EERXEEZTEXEXEXRESSE R
AR XXX NN KNMNWNESLWN X
EERERRRRE R
R E KR AN M RN N N
EEREERXEXEYEXEREREMN H HIHHHHHH.H
X xE X E N X o 3
E R KKK
EAXLERELELXENXESXLN
ERREXERSXXEXR
x B EREEREXZTEXEXRIRSEEEENE XN DN e
]

EY
EY
EY

i
i
]
|
)
i
i, |
?l:il:?l:il
AN
2 A
|
LA
N A
i
i
o
2
|
o
2o

i

M_A_A A
F N |

A
E |
EY
|
EY
EY
EY

A
A
A
F
o)
]
]
o)
)

FY

EREX XX X XX N
ERRERREEXLENRERSLX
IIHHIIIIHHHIHIHIHHHH

E i
o,

A
Al
A A
A
e

H
FY

E

I"“"ﬂ"ﬂ"ﬂ“ﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂ
HIIHHHIIHHHHHHIIHHHFH.HH

otk

Al
Al
Al
Al
A
Al
Al
Al
Al
Al
Al
Al
M
EY
EY

M
E
A MoK N

|

|

A

Al
M_A
M
oA
A
N
M_A
F ]
-
I'HKHH

A M oM NN M
£

HIHHHHIHHHH.H?HR.

Y
HHHHIII HHHHHH NN N NN

X N X A
A N e R R X XA

o,
x
F
4
H
F
4
.
T EE XX oo *, e
a
F
F
d
H
F
]
H

|
MM AN
A
Y
A_A_X
oA A
|
EY

g e g ey P L P . ; . HHHHHIH.
X xR X R XX N AN R A ; : LN, A K,
X A XX N

EERERELXREXNEDRXREDNMN oM
llﬂl”ﬁ“ﬂ”ﬂ“ﬂlllﬂl
KEERER®XLXRKERESNXNKSETM®SENNMNHN
EE X x X X

IIHIIIHI L ] Hﬂlﬂlﬂ
IHIIHHIHIIHHIIHHH.HHHHP.

Al
F
.
xﬂ
Al
2

|
Al
A
Al
Al
A
A
EY
E
F

Ml
Al
A
Ml
Al
F
'?!"
Ml
|
Ml
F
-
HH:HHHHHIHHHHHIIIHHIHI
)

1Y)

A

M
o

X
£

Ml
HH
A

e

)

£

Ml
AAAANA

|

|

M_A

A

LN |

A

Al

Al

Al

Al

-5

o

H'?!!HHFFIHIIFIHHI

|
|
Al
A
A
Al
Al
Ml
Al
Ml
Al
)

HHIHI
A A

M
A
|
>
|
|

"H
-?l M
| l!-ﬂ A
A I:H:I:I-HH
x A AA
:H:l Al
n”a'n'
A_A_A
A
o Al
AKX
l"?t"
Y
Al
-
]

A_A
M_A
- g

L

A

)

E

- a“xa.v_:nd

: s.:

2
|l

b x X
E”HHI"H .
o B

3

-
¥

Sheet 3 of 4

it

R T Su e S i " " ¥ LY x*®m 2 x
. * I
LT -l....l....l'.:. l..-.t..l.... - CEI E, .-_II Hﬂ ¥ ll.l '.-.l..-_

¥

L

¥
...4.1.-! . ’ oW A [ M)
: - e e

I A Al A L A
P W o
= ; ;
T .nnu..rn...za.nn.nnxaxfrzux :
Par A g Y a om N .
RN .
e e e

. & . Fol ..
. L L B | = r

L. ar
T ”.ru.__u...”.__”...”...“.q”.q
LT T 11.-..-..-..-..._..__1.._._...1._...._......_.-. Feht

boa kb
-_It........r P e e
b & & = oa = r a &
rh oun droak
.'.J..T'1-.
e

L4

L ]
)

EN)

i
‘lbl
r

.

"

m &k oa

=
L )

L )
vy
| I
1]
¥
.
| ]

1
L ]
s
L]
r
L
L]
[3
5
L]
s
L

»
RN
ax
)
L
X

&

X
e i

a0 i

P N

™
o
L R
¥ o
L)

L

i

™ M
EEE N

-
2
e e
A A
o
L

r -.__.r.__.-...... .
e
NN N )
. r
ST M R

)
)

)

2

M

A
EY
EY

i
|
X
o 2
I )

»
"I:l
a
N
o

AW

Nov. 6, 2018

‘2
E NN N

I i

“;x
A
A
i
-
2

-
A
R

b
r-’xr
X
!
- |
Pl
XN
A A

o
EE
|
F
x?tx?d
|
-
]

LM, N KKK
E o il
L, x XA N
-
x

1
F
¢

H
-5
»
i,

Al

AN K ENKR

oot .axaanna__.ux -
L X KX |
.”x o
.. __.
__.
H

)

FY
W

™
i,
)
Al

h_]
i

»
e
-

‘2
H"\!’F‘

FY

]
FY
W
.

rn.r..r.“x”r.r.aln
"

.
2]

FY
A
A

L
)

F ]

MM A A A A NN A A N A A MMM N NN N N
]

X N

P N
-

IIlIHIIIHIHHIHIIHH!HHHH"HFH

W W

]
MM A A A AN A N A A KA M R A

o

)

)

E

|

AA AN AN A NN X AN ANMMNK NN MM

AAA AN A M AN AN A A AN NN NN NN

A e e e e
-]

AL A

=

3 H”HH
Ay

M
.
i

B

]
Eo e e e i
A

)
‘e

L]
o)
N
)
F

o
L
X
L
X
L
-
]

o

I'
I'

i
a“xnxnn“nnx”x”xnxnxna xH
o
i

XN KRN E R
RN KT

X A A R A

X a“x“n“a"n”x"a n"a )

R R X R R
R R R

A
R
.
o
o
i
o
i

A A A K KN
|

»
o
i
o

waes
e
o

Bt

.
.
A
A
x
x,
]

s

I'
et
L]

e

L]

L ]

-HH

A

.

A

:H-H

A

.

|

A A AN M A A A AN A N KM NN

Al M A A A N A N A

AN A AN NN AN N N N N

MAEAAAASAAAAXMNNX MM N

HHIHIIHIHHHHHIHHHHHHHHP

i I i e e

-

. : H st . . r r T

U.S. Patent



US PP29.,795 P2

Sheet 4 of 4

Nov. 6, 2018

U.S. Patent

A

{x.

¥1

a - . oa N T P T T T - - - .
R T -r....ulr LI ......... e PR BC T ...-_.... LI R e .
T T T A A T N R N I R - - .
Foaor . a g .k LR a R . » . ad Wk & oo PRI
e T T " il S RN P g P
r o e I O T L T N e e [
ko b g Fa ~qonok iy - P . - - . ¥ -o0m . 1 . -
r Fr r.ra1 - a & - o . LN L4 T *
o . L u.r,.....v........qr.__.......-....l .....-.. ..1.-... .__l“.. r r e e 1
i A > r N il __.._._..
i-.l}.._. *, . X Ay .
e rr . a
oo . - -
i F R kg aa __'. = S a' *
[ M X F , -
=a .._..-.”.1.-_.1”-..1”-. T o l.l.-.“__.._. Ty ..” #...-_l
r N . ' . a .
Lk - » s »
. A g A, N Ky P L P
e e e e AT R Eu WA e LT P A R L R A DL 2R MO -
P I L AL I B A W ek e P P N A AL L A Rl e el | n ) o e o e
ERICAL IR B i e JIRE A TR L e e T e nx.__.xu:V? gt
e .4;1..1"..__...»'1_-_. X ¥u ala R N T R N RN A ) I““vlmxln"w o H“.._.u -
PRE S TR A N P PN PR R TN O R T N A N R n l-_:ul__.nnn.urllr.n: | .
T e A kN Kl oW . g W e e T LN A e
. Cu s L B w skl e e BRE N ) uﬁlr e
r Ll lq b.l‘.'b.l LT L] l.l ll..Tl. .T.r'n 11.-..:..1...1..4‘.. ll.T.lq L] ....T.'"?j.l. .l..- -l l.-. -II. IHIHIH Fd -
' ! P A N N N NN I L L e 3 e _
aC Nt e o e e e e N N g Al
P o TR Sy L R LNl MR E W N RN s L L i i .
R I S e e e Sl S . PP S I A N O N e e e = T T W
o T e BT T e e ; T T e e e PR X ; 1-0_..__.- A
e T e e e R R ....-..._l..-.,..._-.q.-_'u_q.._-.,..... P N N L M X ; CN T X, W X .
. A e e e R r r Ca Tw T T L R R i
N N e B B W w Bor N el e e A Rl ow A a ; "
i ._..i.__ . R -J-..r a Foa . -k oa B .r.-.....l.-ll..__..-_!v._.“l. .-..._.-_.._ . |y
' . .
.I.Ib..:. il L] —.ll L L -y i r.‘ x M - L
ol PR A R . I REOE O ) .
- it " Tt Bl M . -
. Wi i Lk AT N ) »
] DN L) o Pl ol a o
- x X o & 1Tk n & » ,
. ot L "y A o Sl
- ey ' i e a TN o
T o W " e e e v
ok AN L v _.._.......L..”“.._N"-.I-.
: = E w l" [
.—...._..-” o Nt ...,.-t ._-Lu.r”.. Al
et s IR
. . - -.__.-a_.....-.__.q....—.r .1”.4”.4”...”. PPt il oA ) ..-.-... ”IH._._.I e .
¥ i i Ol A Tt u . .rl.__..-u_-_-..- -

P N N NN N LN a P .

& ......_._......_. .___“.__.__.__..__.._w._."t...___.r.q.“..rn._.“~ L N .-1._1..."-...__.”.-_.._.-“_...1.... C

" L ] ..* B R oA ..-' LN .'.I'.—I & iy A ok l..- - o -" .Il- - .'-t'
* LA

¥
o

]
]
]

Cal WA
-..-_. LA B N
r

L]
L4

R W I L el

»
PO el Bt A R SO S0 ko
.-.l..-..-_.-..._ 1] .l.__.! I._-..rl_........li
" a et .-H o et e

.-_.-_Il.._.._1 I.-. R Pl Mo
1 _.

- .
LB L
A E F s o oy FLorg
L] m_4 .-..l.r:..r..__..-...i._..-...
i
i

L
L
Ll ML E N i L

[ L

L)
»
L)
L ]
L ]
L3
L
PR e
o
L

o

r
w

L]
L)
L
.
L]
.
,l'

Ly

4,
o F

-
p
-
Tk h
L
[ ]
[ ]

Fhpd BRER km ko
- . = . >
e e A R e e
e ey
LSO Wl -
. LR
TE T e
e e L rkl"___.r...
w0 ...r......—_.-_ll.r.-..__ e
R TR )
X
e il
¥

L]

wlxy

»
e
L
»

* &
-

-
.
DI L

a & w
L}
rx

"

*

'!‘-I‘
*

]

L)

r
i
1]

L

.

¥

F
»

L]
F

N
3 R
EaL)

[ & = = = o=
A *
__.-..__.-_.-..—_...I”.-..-.l".-. ‘.
. & .-..1.

s ¥
-.__.taﬂn "F
F N N |
Fl F] x
T
!....il..—.l..". '-._. r
L] - | I
L N
e e o
PO A Py
T Y
LN LN
PR T M
I...-ll”.-.'-.“.rl-.:.
e
PO S

A I'l:h-
gy
__ A

F |
]
FE

|
M
"

E |
H
o |
Al

)
)
)

)

i

o L
...._!»t.-_tl... ._._____.___ P S - -..._...F ...__.
\ .
or B e kW A e i

st

I

-

o I T e e A i r [ L] . X

__..... s om .—_..':..?a.l_l?.“..l”-r.“.-.hll_“.l..Ilii”lﬂ-."}l!.l}.ﬂ”lﬂl"“l". - Il. .".I" l!u..h

T e N i g L e e g e x
el il W i Y x| A XX
- _I__. - - ....-. 4 i A I .-J. II. k HHHI
i - " l.-r.ihl HHHH!
: .._-_W,n.... : u e
[l Ll i
¥ .4“- el . i
+ ol PR B,

2 x N
. W - ]
ot i

a r . P

L] L 3

B3

L |
Ml
.

*
L
r

alna“auxr.n”x”!”xr

lln“nnn“u“n"n“n"a" e a o
mEE RN A

» llllll iy

o al"axn.xa.xr oo

Loy
[ ]
-."r A ¥
LY o _..-.4 r
: o
- . L ]
s e B A R ' e
Al ey .r-:...._.“J .-.n.__.u.l.w“-__..r- oL .__..__.“1.__
“.r.-.._..- Ep rd .._..l i I._...w-.-.n.._.__ h.__.- . -.I.-.-...rl_.-.._r -’
e ;
Ty o ey LAy ] o,
[ ] &
L ,”I"».tu.._....q.,l.ﬂ R .4"|u__._“..._-. .__.“h.._..”_._.ut...t“-_..qv” &

A - Ept.-_i..-..__.lnl. & atr lI-_l..lI.-. rl..-_l...ll_t.-
+ II..._. 4~ A B - - F = EF v &
. ¥ P N ] -

k. e _....t__..__..__..-ﬂ
*...!”..4 Wl O w o
e P S L T T A

b T R T i o

T [ i S i i S P i i
e _"._...h-. W v e P
- ..-..__._. o “. ..........i.- 1 r“-..__._....-.“..-. ey

“ e .l.“-. - F -..-_.-_ P
. ol Al
e
X Ay .._.u-_.._.._...-_
i L] PN
* gy
PR
- 'y
e ok
l_-..._ r
by
T
- .
P Sl ™
*a ety
K
.,
v
E
o,
[ 3
- A, » ‘m
e T T e Tl " o k.l:-_. __.I;_
Rt e L T R e e N N
R T L - - a N ] r - - SR s R T

u F k= = & 4 FE F& ¥ a



	Front Page
	Specification
	Claims
	Drawings

