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Genus and species: Fragaria X aranassa Duch.
Variety denomination: ‘A13-29’.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None

BACKGROUND OF THE INVENTION

‘Al13-29” 1s a product of a controlled breeding program
carried out by the inventor in the Andalucia region of Spain.
‘A13-29” was one of several seedlings resulting from an
uncontrolled cross made 1n the year 2013. The seeds result-

ing from the uncontrolled cross were germinated indoors
and the resulting seedling was transplanted to the trial
seedling field. *A13-29” was selected 1n the Andalucia region
of Spain in the year 2014 based on observations of its
fruiting characteristics. In 20135, ‘Al13-29” was asexually
propagated by rooting stolons and was expanded to 30 plants
which were planted in replicated trials in the Andalucia
region of Spain. The plants were observed and evaluated,
and the next year they were expanded for further observation
and evaluation. The breeder of ‘A13-29” has sold the variety
commercially under the Trademark name Palmeritas WB or
Palmentas Circle R Brand. Contrast 1s made with the
‘Splendor” (U.S. Plant Pat. No. 17,864 under the name
BG-959 name) variety in reference to color of the fruit;
‘A13-29’ fruit 1s red orange and ‘Splendor’ presents a dark
red fruit. *A13-29” produces fruit larger 1 size (5 to 7 cm)
versus ‘Splendor’ variety of medium size fruit (4.5 to 5.5
cm). Comparison 1s made with strawberry variety ‘BG-
4316° (U.S. Plant Pat. No. 23,255) known commercially 1n
Europe as ‘Victory’. The plants of ‘A13-29” variety produce
a higher yield of 1,003.02 g per plant while ‘BG-4316°
presents a yield o1 810.66 g per plant. The fruit of *‘A13-29°
has a greater firmness of 462 1n the penetrometer while
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‘BG-4316" variety has a firmness of 414 1n the penetrometer.
The fruit of *A13-29” has a sweeter flavor with a brix of 8.1
while ‘BG-4316" has a brix of 7.6. The fruit of the variety
‘Al13-29° expresses good organoleptic characteristics that
allows a good post-harvest of the fruit. For this reason, fruit
can be traded to countries or areas ol greater distance.
Throughout several generations of asexual propagation,
‘A13-29’ has been observed to retain 1ts distinctive charac-
teristics and remain true to type.

BRIEF DESCRIPTION OF THE PHOTOGRAPH

FI1G. 1 1illustrates mature strawberries of ‘A13-29’;

FIG. 2 illustrates individual whole berries and cross
sections of whole berries of mature strawberries of ‘Al3-
297,

FIG. 3 illustrates mature plants of ‘A13-29° growing 1n a
raised bench system; and

FIG. 4 1llustrates immature plants of ‘A13-29° growing 1n
a traditional raised bed with black plastic mulch.

The colors of these 1llustrations may vary with lighting
conditions and, therefore, color characteristics of this new
variety should be determined with reference to the obser-
vations described herein, rather than from these 1llustrations
alone.

DETAILED BOTANICAL DESCRIPTION

The following description 1s that of a plant age of seven
months and 1s based on observations made during the 2016
and 2017 growing seasons 1n the Andalucia region of Spain.
It should be understood that the characteristics described
will vary somewhat depending upon cultural practices and
climatic conditions and can vary with location and season.
Quantified measurements are expressed as an average of
measurements taken from a number of individual plants of
the new variety. The measurements of any individual plant
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or any group of plants, of the new variety may vary from the
stated average. Color terminology follows The Royal Hor-
ticultural Society Colour Chart, London (R.H.S.) (Sixth
Revised Edition, 2015).

General description:

Ploidy.—Octoploid.

Blooming period —Approximately January through
May 1in Huelva, Spain.

Plant average height.—30 cm.

Plant average width.—2'] cm.

Plant type.—Herbaceous fruit producing perenmal.

Plant habit—Upright, semi-compact with dense
canopy.

Cold hardiness.—Not tested 1n arecas where tempera-
tures of 32° F. occur.

Root description.—Fibrous, 10 days to initiate roots, 8
weeks to produce a rooted plant, Greyed-yellow
group (160) Pale yellow (D) 1n color.

Propagation.—Rooting of stolons.

Growth rate.—V1gorous.

Stem.—Acaulescent.

Stolons:

Anthocyanin.—Variable (absent to moderate).

Average length.—30 to 40 cm.

Average diameter—4 mm.

Average number.—Varnable, 30 to 40 stolons.

Color.—Yellow-green group (145) Light yellow green
(B).

Foliage description:

Average leaf length.—9 cm.

Average leaf width.—16 cm.

Leaf texture (both surfaces).—Moderately soit (both).

Leaf pubescence.—Medium.

Leaf division.—Three leatlets.

Leaf arrangement.—Basal.

Leaf attachment.—Petiolate.

lerminal leaflet average length.—9 cm.

lerminal leaflet average width.—8 cm.

lerminal leaflet pubescence density.—Medium.

lerminal leaflet texture (both surfaces).—Moderately
soit (both).

Leaflet shape.—Broadly ovate to rounded.

Leaflet margins.—Serrate, slightly pointed to slightly
rounded.

Leaflet base—Asymmetrically oblique and rounded.

Leaflet apex.—Round.

Leaflet venation.—Pinnate, coloration matched leaflet
color.

Leaflet color.—Upper surface Green group (143)
Strong yellow green (B), lower surface Green group
(143) Moderate yellow green (D), no variegation
present on either surface.

Petiole:

Petiole—Round 1n shape, strong 1n strength.

Average length.—18 cm.

Average diameter—3 mm.

Pubescence.—Medium.

Pubescence density.—Moderate.

Pose of hairs —Slhightly out.

lexture.—Prickly.

Anthocyanin.—Absent.

Color.—Yellow-green group (145) Light yellow green

(©).

10

15

20

25

30

35

40

45

50

55

60

05

Petiolule:

Petiolule—Round 1n shape.

Average length.—Terminal leatlets 10 mm, Lateral
leaflets 5 mm.

Average diameter—2 mm.

Color—Yellow-green group (145) Light yellow green

(©).

Stipule:

Average length.—20 mm.
Average width.—10 mm.
Color—Green group (143) Moderate vellow green

(D).

Flower description:

Average size (diameter).—41 mm.

Average number of flowers.—4 to 6 flowers per cluster.
Inflorescence —Truss.

Flower initiation and expression conditions.— Tem-

perature and day-length dependent.
Time of flowering (50% of plants at first flower).—
Early to mid-season.

Flower fragrance.—Slight.

Sepal:

Average length.—13.3 mm.

Average diameter—8.5 mm.

lexture (both surfaces).—Partially soft.

Color.—Green group (138) moderate yellow green (B).

Sepal position.—Mixed arrangement relative to the
fruit.

Petals:

Petals.—Round 1n shape, obtuse base and apex,
slightly overlapping, entire margin.

Average number—3.

Average length.—9.3 mm.

Average width.—10.4 mm.

lexture. —Solt.

Color—White Group (NN1535) White (D).

Peduncle:

Peduncle—Strong 1n strength.

Average length.—43 cm.

Average diameter.—4 mm.

Color—Yellow-green group (145) Light yellow green

(©).

Pedicel:

Pedicel—Strong 1n strength.

Average length.—6 cm.

Average diameter—2 mm.

Color—Yellow-green group (145) Light yellow green
(C).

Pistils.—Average of 145, average of 1.1 mm 1n length,
steeply dome shaped, Yellow-green group (151)
Strong greenish yellow (C).

Stigma color.—Yellow-green group (151) Strong
greenish yellow (C).

Style color.—Yellow-green group (151) Strong green-
1sh yellow (C).

Stamens average length.—1.5 mm.

Stamens.—Average of 26, Yellow-green group (151)
Strong greenish yellow (B), pollen 1s moderate in
quantity and Vivid Greenish Yellow 2A 1n color.

Bracts.—Observed on the majority of the flower
trusses from early developmental stage, which pro-
gresses 1to a typical single leatlet as the truss
matures and fruit develops with characteristics simi-
lar to leaflets.
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Fruit description:
Shape.—Primarily conical to cordate with broad shoul-
ders, shape 1s similar for primary, secondary, and

tertiary fruit.

Season of harvest.—January through May i Huelva, 5
Spain.

Time of ripening (50% of plants with first ripe
fruit).—Early.

Time of bearing.—Short day, Mediterranean.

Average length of fruit.—>5 to 7 cm. 10

Average width of fruit.—3 to 5 cm.

Weight of primary fruit.—35 to 30 g.

Weight of secondary and tertiary fruit.—15 to 35 g.

Fruit cavity—Absent or small (3.6 mmx17 mm).

Surface.—Smooth and glossy. 15

(rlossiness.—FEven and very high.

External color (skin).—Orange-red group (IN34)
Strong reddish Orange (B), color 1s retained through-
out the cropping season and holds up well to high
seasonal temperatures. 20

Internal color.—Orange-red group (33) vivid reddish
Orange (B).
Evenness of color of skin.—Even.

Acidity.—Low.

Sweetness.—High, brix 8.1.

Firmness.—Skin 1s very firm (resistant to bruising),
flesh 1s moderately firm, 462 on the penetrometer.

Juiciness.—Moderate.

Aroma.—High.

Yield—Average of 1,003.02 g per plant.

Shelf life—An average of 8 to 10 days.

Achene —Green-yellow group (1) brilliant greenmish
yellow (B) on the shady side, Green-yellow group
(1) brilliant greemish yellow (A) on the sunny side.

Achene number.—An average of 250 per berry.

Achenes.—Same height as the surface.

Disease and pest resistance: The *A13-29’ variety 1s resistant
in general to almost all pests due to 1ts low plant strength
which assists in having a healthy cultivar 1in terms of
diseases. Thanks to its size, the variety can be tolerant to
diseases caused by fungi such as Botrytis cinerea.

What 1s claimed 1s:
1. A new and distinct strawberry plant as shown and

described herein.



» u.__. ”_..”&H.qn.q”.qn.q”...”..q”&”...
L) B R R R e e d
& dr dr o de i i 0
- Ea Nl M
| B & & dod R Rk
[ LRk
....4”....4.44.......4..........4......&....

ERCN )
F

L)

)

»
ENOM)
R )

o AR

ra vy
EE R TN
X F X

US PP32,078 P3

e
. "ll"!'ll

FHHHHFP?!.H .. . . . . .
~, "o FHIHHHHHHFH EHHPHH!U o s s

Sheet 1 of 4

A
; ; ; X A o e o
rv.#HﬂHPHMHa.HﬂHﬁHﬂHﬂHﬂHr ALK ; ; ; P xHxnunannnn”nuxnxun“r”rurv
F A Lt . ; / A A e
xﬂvxv.avaxxrxnaaxnxuruxnxx LT T T ] A A ” . i ”x”x”ananxwvnﬂxnx”n”xnxmzwx”

. A

ru_x.:xu_nnnxn.nxnnnaxnxxnnx
WA K KN KRRk KR
ol } .. i 1 o :

rxnxaanrnfjxn ; i i ; i xxa...r.rxn.v.rrxau__.nxzv.xxnfrxlnln x
I ) | L ! i : ! ! i o A e A e A A A
L ! y A o e

u.. x. u.. iy ) H H A
Hv.HHHPHHHHHHHHIHHHF?HHH

]
e

HHHHHH.FPHFF.!
HHHHHIFHHHPEFH.HHFU v.H

M

A

o

A

l:"H”i!”H'HiIHHHHH”HHHHHHHH'Hilﬂ'x'ilIHH'H'HH'I'H”I!'

e A M A A A A

)

P
X,

-

HHH"I"H“H"I“HHH”H”F”FFF H
AR E X &AL ANNNX KN
MR FE A M AN N N MM
x IIIIHIHHFHHHHRHFHHHPH.HHF

IIIHHFPHIHH.—.

A
Ml
A M
|
|
M
H
Al
k]
N
p
M
-l
p:
Y
]
"l
F

Y
xﬂ

'
Al
H"Hl!
Al
F |
H-IH
o
?d"

Al
Al
HJ
ALK M NN A KN KN

Aug. 18, 2020

X oaxx . y S

s o _ it SRR
KRR n”u”n“u“n”rnr”r”r”x” ; X ol ko ; xxxv.v.urx..._xrnxarnxnnnxvv. ; ; xrrnmv_”x”n” r”r.”v.”.
AR XX R AR KKK K, O A K K, . X, A AR KR KK, ; xx.r...p..x
XXX X ;

nu__:.

o o e A A N A ; ; xxrxxxfxxrxxnxxnxfxxr

H“H”v HHHH.U u.u_..__.lﬂu.u.u_ FHH
E

:l x,
l"\!HHHlHHHHHHHHHHHIHHHIHIHHIHHHH
-

H
-
-

nxxrxnxrrxr A A A ! o w ; o ; anﬂnn“vﬁx”n“x”xun
xrxurv.xtnrrv.ﬂ d : arxrxxannxnu ' r i L

S

o o M A A AN M N AN N M NN

i l'x?dxl'x?d A_A_M

X
!
4

__.__n.._nnn.rn.._.r
1.1.||||.._||.._|.|._....._.._.._.r.-.i.Il.. ] b ] !
r r = r r & r r sk Frrrrrr s Fr F F & - - ol e e e e e e, e e L] [ ]

U.S. Patent



U.S. Patent Aug. 18, 2020 Sheet 2 of 4 US PP32,078 P3

-
-
]
-
-
]
a
]
-
a4
]
-
L]
-
a
-
L]
-
a
-
L]
r
L]
L]

- . d J ', M )
»
] x:u."x”:!.!1-'”x”:I-'”:u-”1¢.”:!.!'uxx.":!.x;l-'!xx'u.”:I-;xx.”:-;!;v!:;”;”:!;e.":;!x”-r”;!r”r"vxx”:x:ﬂ' 5 “E.1-:!a::H:x:n:n:x:x:x:n:n:x:n:n .:x:x:n::::.1¢::::x:ﬂ:H:H:n:x:;u:n:n:x:ﬂ:n:n:n:x:a:ﬂ:x:n:x:n:x:x:n:x :x:!:n:n:x:x:n: :n:a:x:n:n:n:n:x:x: .:n:x:x:n:x:x:x:n:n:x: .:n:n:n:x:n:x:n:x: : :n:x: :
AL A A e i A i i R i T R A A e A Al a0 ae Al e e amC o AU A oae ae Al anoanar A ae ad ol et a a A Al A o A A e el A i I i i i
i i i, e e e e o e e e e e A i e e o e o e ae o e e e e ae e AN e e e e e e e e e e e e i e e e e e e o e e e e el
i i i iy A A e o o L I i R i i i i i i ClE N e i I i i e i i i
e A A A A A A S S e i R R i i i AL A A A A A A A A AL A A A A AN A A A MMM A N A A A A A AKX N
e ol i) e e e e e e e e e e i e e ae e e e el e e e e e e e i el
Mo N e A AN AR e e e i AL A A e R e A i i N i R e e
' PP P L o o e g e e L e B N L M o e e e e ey a g g P P P LR PR P L M R e L
AN o e w ol [ N LI I [ L) X X XX EEEEEEEEFSEFEEEFEFEE LN
» &> &> |
Ar e, d T o DODNNEE s 1ttty L T e
A A A e e e LN ] I ok K kb X SENE RN IR I ] B o N N X & & LR RE N NEBE SC M RE N N N N RE AE o St M N MR A AT Al e N N B
e A i X X dr i AU E ol N N B a8 aF RE O N N NF O RE RE N N N NPT R N N NE
A ad e aw  BE E ) LM i ] . n el W 4-44#44&&&&#4&;:4-1&1;#4-#;11'- X X K kb
el - u b x EM N - - L ) ERERE N NE BE BE L SE N e NN i WL A el el b et MEE et e el B ol N ML N A N el
e ol e o e o Nl S e e L S N - ERE WO S NSNS N ] i lra-a-arl-iqnt-t:brr-ra-ba-
e 2 a0 St RN N EE N N N M - X N Jdp i Bk kN EEEES A Jr#il'lr-lq_l'ﬁi o Xk ¥R N
I L M B L e et LR N L RE R N N NE BE SC N B R ML ) Lt el a0 e et ML NE L E AT e e N
I a e e e i oe BERE T MR RE BE S e b e W N AN S M - - L) ERE RN N N A E N N N N O e e el W T BN L N By
A ol g B L) o i kB F ok ¢ RN EoE NN N AE SE RE BE M N N N NE B AE NE ) N NN et e e e
e At a A A e e L] - Ll E M N N B L ; : L RE R N NE BE BC RE RE R N N N NE BC AE Ak o N E N N nE AE RE AE B LU S NE B Bl ok N
e pe e R el el e el ) E U Sl R el R R e e E ol N NNE BE SE SE S NE N R R RE SR SR e N N B RE RE T R T N BE S SE S N
P at o ol o e ae U ME NE BE B L N N N B el BN N NN NN N ERERE nC e N N o RE R RENE M N R aF R T NE T N N R R RE RE N M O ME N F aF NN D
Al e a e B E e N WEaE R N N et B AE N R ] ERCRE N N BC BE of BN RE NE N aEBC AE SE Y N NE N O N BCRC AP BE L Nl N M A At
e o e e e om L NN A L R e R e ) X ERE MM N R aF M R M N B T MM N N A aF T N M o el T
A a0 ad ol s i BE R R ) LR Nt A e e LR NE N N RE ot af R e N N N M Rt RE R N N N N N At nE N N N NS A A
o ! A ] LN N N L N N A R R e M ] » E R RN N N R aE R R N R NN NN A Tt N NN B A T N N N O N ar
e pe e ol e a il BE e R R E e N RS RE E e e M E ol N B RE E R N N N B Sl R T NN AE e aE T N N N
I e o a a ae ae ae n T N N L N N R R R R NN e e NN E RN N N N NE R B RE N RE M N NN B RE aE R M M N N R RE AE NN N O N N aF e N
A AL e e e a at pl B0 R L ) L RC L S NE BE BE B L E N NE BE BC AL SE 0 R RE N ME BE BC Bl BE 0 E N S NE BC BE SE BE A0 B N M ME BC SE SE AE LT N
I e e e » LM N LR N N B N N N LR RE NN N N A SRR N N RE AR S R N NN SR R NN M B S
A ol ol ol W RE E Rt M RE ST R ef e E e RE N o BB af ol B e Mt NE R A R el N N Nt nl BTN N N N B A M
e A A A A L ) L o) F X XX R ERNE LT L RERE R NE N NE BC BC RE RE R NE N NE S SE NE RE C N T N ME RC aE D SE L N E N N BE SN kA M
e e e ol e e ] E ) E R R R S e e N el e LR N N RN RE SN el N N R S E N T NN B SR RE R RE N NN B
e L R E R N MR R R RN ERERC RN N NN O R RN N N N AR R N N N N AR A aE N T N N B aE R D
A ac p ol e EBE BE L ek el ] b X X X F R R L NN L e E N nE BE SE BE i B N ME BE SC SE BE 0 B AE M NE BC SC SE SE AT 0 M M BE G SE aE ML T
e e e e e b R RE R B R N N RN RN LU e N MR RE R TN R N R AR NN N N A R R NN N A R
A ad ad ot o MERE uE E RN L e R N N NE R R R ) X N X E B b N AL E NSRS EEEEEERE LNk
e A A A mREE N N N L N NE BE BE B N N E R NE N NE BE A BE Nk BT N NERC SC AE SE 0 N N N BE N U AE E N N M 3 E N A0 L
el M A E M L N RE R W e ) el NN B SRl N N B SR R RE T N N RN af N N NN N S S
e ol o ol o e i MEURE N B LR N N R RE e el ) LR e N N N B S R RN N N N RE R o NN N N R R A N T NN N aE N
A e ol e E et ) L N a3 RN ] L E e N N ut ot el B N NE NENE B RE AL R NE T N N BCAC AE BE ] N N N BE SC A P e N N N 3 A A e
e o a a ae e b U M RE B N B M M ) LR N et R R N M N NN A R R R R T T N B R N T N A N O N T
A e g l-a-::::::&i'i L pE N N MR A N ) L RE NN N N BE SE R RN N N N N AR AR aF BE N e ME RS S aE RE NN N RERE R
e a w a A A e R - L ) LR N N ME BC BC AE B N R NE NC ME B C BERE M RN S ME BC BE AE E R E T NN BC SC AR M E N O N A
ol ol e e ) L] » Nl R R s NN Nl  aF RESE RE ERE N N R ORE SE S N N N AR SEAE A N
a0 a0l e e B R ) EE RN e N NE R AE B ol BE NN N N RE BE A f M el N N NE R AE RN NN T M N R A N D
Mo A et e L] LR N R N NE B b SE BE Rl N MEBC BE SE SC B E N N NEBE SEAE SE SE M NE N ME BC 8C aE aE
B e e e R ) N R R RN R el N R N R RS RERE SR N NN N R AT RE NN NN AR R
ALl o ol e e e e ) E ol RE NN N aF ol BN NN N uE BE S RE R RE N M N N R AE AF nERE RE N M W B S N af
i i i L RE N e NE BE BC AL BE N RERE M NE BE SE BE AE N RN N NE BC AE aF U RCE E M ME N AE SE Ak L M ME
A E R NN NN o RE el T R RE RE T SE R Nl N B S RE SE ef NN N B R
AW MM L RERE NN N ut R R N M N N N R RE R RE N NE NE N N B A RE RE N N T N N B e
M Ll N N NE bt L BEE RE N N NEBC BCAE AE M E NE N ME BE SC AE SE M RE N M BE AE N )
e A A xR R N R R RN R RN e N R RS R R NN N N A N RE A N NN N
A e WM L RE N NE N NE BE SE SE B N N N MY RERE RE BE BE NN M RS SE R SE M NE N N B A aF af N
i i L RE RN N N R B BN RN N N RE SC E N N e N W NE BE RC AT R T N N BN
A e ol ol e el ol N N B Nt af el el NN ot N UM N N NE T aF aE M AP
L NN N B R RE R el el N N N R AR aE N N N NN N R RN O N ]
i I LRt et N Bt bl E N et NN NEBE BC ek BEE Nt at aE BE SE SE SC R E N N ME BC SC A A
A e e o e R NE RS R RE N N NN N B NE R N NN N SR S SE SE N N N A
i i Lo e e BERE RE RE RE N NN N RE RE AE ef MMM N MY R SF aF nE RE M M N M R O o B )
AL AL A M MM L R N NE BE BE D SE N e NE N NERC BC BE R U E N N nE B SC D RC S E NN N 0 A a0 B
- i i Nl R R R RE S R N N R E SR Nl T N N RE R SE R NN N N AR
AL e M [ ] ERE R RE N N NN R R R N NN N N R R RE R RE N NE N N R R RE RE M
A e L NE Nt BE BE L E 0 E NE N NE uE BE Bk BE i E it N ME BE SE N E 0 RE N M M 3 8
i i L R NN N RN N R N N R RN RE S NN NN AR N
EE | RN N Nt a0 nE f et NN N BEORE E RN M e N MR S AE RN N )
X X M X M L RE R N N NEBE BE BE RE M N RE N N BE BE BE el BN e MERE BE AP SE M
2 ol A a E NN SRR RE R el N Nt SR SE R e el R RE T RE R e N R )
L i i i L RN N N e B R R R R N N N B L N RE NN N M A R AE R M
A M o M M ERE Rt N N BE SE BE B N RE N N N RE BE ek B RE M Nt NESERE AE BE M N )
A AN e o M N O NE R aF e MU N B AT aE M N N N R N R R N
| N N N B R R e RN e N RE R RE R RE N NN N RS AR A f el N N
A XA M Ll RN NE N nE BEBE BE R M RE NE N NE BE BE L BC nE E N N MEAC AE BE SEAE N N
A ae ol E ol el N S SE S Nl N N N R Rl Rl N B SR R N )
L i i L) LR RE e N NN O R R N NN N MR R R R RE NE O M N N R R R aE N N N
XA M M » L et N N NE BE BE Bl el B R N ul uE BEBE ek S0 C R RE S NEIEOE K BC M R )
i i i E e N ) R NN N SRS S R R N R N N R E RN NN SR SE N N
A o LN e ERC N e Nt B E nE el N NN uE R RE RN M N N NN R A N RN
AL X A L E ol el Bt it E R N N NE RC BE L BE R el M M BEBE BE BC MM N N MEAC BC D BC M U Nl B SC S S
X o ol ol N N ol el Ol R R R RE Nl Rl e el el e N R R R RN el N MR
2 NN M LN N ) L ] N N N A F RN e N N N R e R NN NN W R RE WE e N N N M N R
AL AN MM L B BC SC S0 M E NE M NE Bt BC BE S ) Lok Bl kbt B B BC N L N nE B E SE Bl RN uE nl C bk B0 0 E N N ME BC SC B SE N el N )
Ll iy i Ll N RE R R e N el R NN B RE ) N E RN N N NN R NN N N N R RN e R R N N R RN N N ]
3¢ M ook B B AL NN R R EN L ERE N N A N N ERE Nt N e N e el N RE WE WE ol B NE N ML B AE WE NN NN
XA M LR RN NE A AL B N ) L et ) L NE e NE BE BE L RC E Nt M NE uE BC BE BE N E N N NE NCAC SE RN R N N M A
A o M el N e N LR M) N N N S R el el Nl t RERE S el NN NE R A A W R )
a0 e o N N N AR ) LM E N e N RS St N N N Nt R RE R e el N N N B SE aE aE NCNE N N N e
AL A M L R NE M B Bt L e Lk e e B b B RC eE N et et BEBE Nk el BCRERE M NERC BC RE l ROSE M N )
i i i E N NN R ) - ) Sl Nl el el R N R W NN N B RE E f el N
A L RE N N N N L ol e ) E o et et L E e E el R aE f eE e N uF R A aF A e NN )
A AN M LR e N N B kel el M ) L ) Ll e B ) Ll R R RE Nt B BE al E el RE N N NE BE BE BE BN L E N ONE AC SC RESE N N
a2 Ml NN R SE SE S ef T N Rl el e ) E el el e N M RE RN N Ol R N A R R NN N R RE RE E el NN R AR R )
M i R e e Nt B R RN N N N N R RE E R N e ) N e Nt A B ) R RN N N N uE aE AE el M R NN N R RE R RE N N NN N RN RE A N
AN M A Lkt Nl NE BE E B B0 a0 E N N NE BE S BE BE el B et M aE Ll Nt ME aC BE A L R e Nt BE b BERE el N N NE BE SE el BC b M N NE MEAC SE AE el ML B )
L i i A ol B S R R e NN N N R RE S R RN N N R L) el N Nt ) LR N N e R NN N R R R N R NN N N NN E
M N e e T e e T e L pE e et MR RN Lol BE e N N OREBE SE R M RN N WE RE WF SE RN f NE N uE B BT AE aE e M NN )
AL X XN A A3 L Lk it et B N BEBE D RE MC NC N aE BE BC RERC AE N NE N NE N Bl BC R BC Lt M M Lt S NE AC BC AL B ) ERE Nt NE B b Bl RE N R et N NE BE BE BE E R R NE N NE BE N el MEC BE N M
i i ol el el el el el el N R B SE R N N N N R SE SE R N N e BE O N N ) E ot el N N RN E Ol el et SRR el el N N N RERE SE S N N R SE E R R
L i i L oLl el N e R R R N N N MR R BT RN NE N N NE N R A N NN N N N R R ORL B e N LN N NNt ) E RO N N R BE RE R NN N N N R RE L R NE M M N MR RE aE RN NN NN
A AN MM Lk It et et e et BE D E R N Nt BE BE ek BB C N aE NEBE AE R R L R N NE NE BE BE il il i el N aE e ) L L Rt M B eC - L RE R N BEBE E el i e N N uE BE BE D BC U E E St NE uE SC AT SE R M N )
i i i ol e W N N R RE R RN N N N B RE R N NN N NN SE Tl N N R R R N e N T N MR ) MO N R RN N N N RE RN N R N N RN RE T N N
M ERE NN NN BE Sl N N N ot S el U e N R SR RE E E et NN NN R e NN N L N R et NN N L o) L E ekt N NERE S RERE eE el NN N SR SE SE BE NN N N a B S ORE aE N )
NN X & - R N N N B A R e N N N BE NE R et N NN N I RE R T N N N R RERE R NN L E NNt Nt ot A e ) L Lt ) LR RN N N R B MR R N RE N N RO RC R NN N Nt RCRC R N N N NN
A e M E el Bt R T N N NE RE R E N T E N Nt el N N R R R e T N N BE RN N N N AR T R e el N L Nttt e MMM ol e et ) E N e e el e L N N NE Nt NE N N N N RS S aE R M )
L i i | ERENE NN N R N N RE RN NN R RERE B RE N N MM R ] EE R N NE RO f ef N RE N N N RE SE R N N N M R RE R RN N RN e e e el N L RE NN N Nt aE RN ) L N ) LR RE e N MR N LR RENE N N uE B aF f M NN N B RE R aE N N
AN M A » L el 3 NE BESE SE E R NE S N uE BE b b B0 Ll W M a3 L E et et D E NE R M NE BE C BE R0 BC NE N N M BC SC i 0 N E N NE NE RC AE SE SE RO RE N N M L RERE N N B BE BE N ) Ll et ) L RE R N uE B Ll e N NE BE SE L BE M E N nE ME BC SC L BEE 0 N N )
A e BEE EE e N SE E S R N ME N N AE N NE T N RN AN E R e N N R R R N R R RERE R N NN N A S R N NN N N R NN N R NN N SR ) el ) ) R NN N NE R N A R N R N N R A R
o A L ERE NN N ot o aF B RN NN N R RE BE R N N N M e L RE et Nt BE AE RE N N N MY R AR E e e N NERE SR RE e NN N W NE R e af B f e N W ) E RN N Nt el MM Lol e e ) LR E e NN o ut B RE RE NE N N N MY R SE AE BE RN N
Ly ko h EE NN B BE N P E N R N N B E L BE R N N B L E e N N B RC R N M BE BC BE N R N N MEBE SC CBE SE b N N M BC BE Nk B0 b B ) L RE e NE N NE Bt LS ) L L e Nt N L RE R N N N R BC AE BE E M N N M AC B0 BE RN
ol ol AL NE NN ERL e N N RSl S N R AR SE RN R N E el el et R S N N N R b A ef N MR SR R N R N B R RN N ) NN N S RE E e ) E Nl BN E e LNl e el R Nl B el R
A A o B E N X L] RN N Nt B R RN N N N N R R R R e M NP N NE R AE R R RN NN MR R S NN L e N B R R B LR e N N ERE N o N N NE R SO MR RE N N N W AN R RN NN
A el e N L RE N N NEBE BE bl ENE e e NE RC BE Bl C R NE N e ME BE BE SE BC 0 R N N NE Bt BEAE E BN N ) L N B e BE L N E ) Lt ) LR et Bt LR ) Lt N NE BC SE BE L E e NE N B uE SC L B B N )
A A RN R ) R N RN N R N N N R RE R N RN RN R R R R R N R N e E e NN R ) LR N R N N R N RO RE S R RN T N MR R
N_a e nE N NN Lol N N N uE S AF B RE NN BE N W el N N N N e R RE NN W N NN LR M ) LN e N RE e B N X N LRt N B RN NN i X X Nl B b kR LML KRN KE
AL A A B ) E R et S N BCRE L R R R N N RE BC L el M R RE N M AE A eC UM RE N M M v . e L ) Ll e N N N A B X L RE N N N BE N N LR R NE N uE BC S0 BE R M M NE N NE B BC aE R N
Aol nd_nit RE N N E ol P e B S N N N MR el Nl N R RN e L ) | ol el el el B el ) NN ) E ol Nl et ) - RN N Nl Rl NNl N R Al R R )
A NN N ) ERE NN N N B L R R el N N RE R R RN NN N N R AT R el ) LE E o RN N N L RE NN ERE RN L N e L E NN N BNl B NE NN N W B A N A N
N_N_A_a ##:ﬁ:t#ll E ol N NE N et S R et N e N N et aE el N NN N NN el R el i L& L e et ut et LR N N ) LRttt uE B M N NN LM ) E N e N BC AE BE R R N N N BE R Al )
A e M) el N N N R R el T N B el N N A R el ) L el ) ) NNl ) o e N N ol N el N N Nt A R NN N N A R
i ir ERE RN BE L SF B ) LR N Bt RN N e e N e e LM ) Ll ) L ol N N e L N NN N - bk N e N RE R e N e N uE et Ak
A al ) LRt NE B e ) LR ) L3k ket il Nl - L e ) Lt B M) L RE N N Mt Ll e et N uE B AE BE E N et NN M BCBE N R
_m_re o e NN N Rl B el e ) ERE L v e e el el e ] ) L M) L el B E el Nl ol e R E el Nl B e el NNl N R R A
A aF e e N N N R NN N e NS ] LR R R s o o RN - Ll ) E R e N Lo ] L) EE RE e NN N B S R R NE N N A A
A o Lt N N B b el Ll It e N B el B N » N & Lt et Bl ) L e It N Bt ot L e ) L) L) L NE N N BE SE B ol 0 R N N MEBC BC L SE )
A m A e N NN NN N L e ) E e e - - e M) E el e NN e ) LR N NN NN R NN N N B R
mom_mm N R L ] ] Ny ) ' » E R e N N E ot ) o LR e Nt B R el BN N W a B A aE e )
L i %y E s L ) » » * L o) L] L L e N N L) LR e NE N NEBE C Ak ol R R W aE 3C B A B
o NN R [ L) ol E o RN N R R T N )
A wE N NN NN N L] ] ;] R RN ) ERE Rt S B A NN NN N A NN
N_A_ N L S L) ¥ & - L E N Nt BE BE BE b e N N NE BC A i Al
A m m L ) X - - L N R RO R RN N N N A R R e
i ey - L RERE MRS SE RE BE N e R NN B el ]
A L et N Ll B e 3 NE B SC B A
o] L N ) R el N N NN R
AN L] L N N N u B RN R
A_A m ] L) L e N N et D N
| L - E o N N R R
'... ‘** ‘: " **:':l‘:l‘:*:*:":':*:‘
L NN e M A L RE N N e N A
A MM X N %X & B X
i -] 'ax:":":":":":x:":':-'l 3 :‘:*:*:":*:*:
Al e iy i L el N )
i A A B A WA AN N LN M N
A AN N A AN N AN X N N
» AA a A d A A A A
oA A W N A A A . L ]
N i o o
¥ e P P P M L e e X X N AL
X N W N M M W W e M ] ™ W b ar ' e i i i i i e i
¥ RN S R N A $ e gt P LR L e M e A e AL
¥ M e '::;;.1-:_.::: i) . M_A M

LN ) -h'-h‘-b‘j

L]
L

L LN )
L)

L
L ]

»
)

- .
NN )
L O ]
r-ll*r*ir-ll'.-r-h
iy
-

Eo N
-Il-'r-'r-l'll:3

T Ty
»
a de i womy

[ ]
Fx el kb

-
:.:

L
s
b N e
e s e
L ] ':'::-'i..:-"

I'I' L ]
et

l-

FFFT T T W TR ER T EF T
L N

b#J'-h*-h'hi'-l'#-hb#"-h*-l‘#-h‘-h*iti"-h*-hJ'-h"-hJ'-hJ'-I'J'-h*##iﬂﬁ##bﬁ*#'#'t*i##.ﬁ'ﬁ i.:

-
LK ]

XN NN
EN)

x
>

-

i i i
i i

L | II:H:H'H-I!H :

U NN )
Ty Jr*ar'dr"#":-:-:lr :.:4-:4
» Ea)

o R )

- ENE N ) L

L) N ) L
L 4.-_1-_-:-_'1-._4_ LI NN

S MOl e




US PP32,078 P3

Sheet 3 of 4

Aug. 18, 2020

U.S. Patent

xnr.a xnnx”x“l aHx“a“anHxHa“x"n“a":Ha"an"n“
bR i XA XXX AN RN
2 A #xn X A N N R A A A A
EEE RN X X 2 T N
R AN ol i B
X e nnaanﬁhnan X
X x a A N
KRN ol XA X EER YT XXX
KR X x X X A A RN A e A e A
X g X w x o e w w a a
e o o
A A N N
A x N o
X R N K A A A e e A
N A X R N
X X AN o A A N
o A T A M
o xax A XA E AKX W N ALK KK
= oy L N T )
L P X A A N A A N
X M A iy )
i g xrxunxnxnaa%nannnnn
x AN N N T )
XA / X X R A o A W N AN A M A
Al i) oy ) I )
. o R X N A N X A R A R R
- AKX, X ) N
x A A . g N I T
W o e X T N )
A ; K, A
3 2 A ) XK A I i
; x N N
o N N
s A I i R T
) T N N
. A N N e N
. o umnrv_x.nxnxaxnrnuax . ” .Hnmnnlﬂnux”a"n”a"
X oy i
N
ol
L e
)
R R A xR
)
o A e e
XA XA AR
N M M
L )
L
)
)
X RN xR
S )
X x o N
)
Ko SN R
r A R N MR
» L
A o
X R N
A A A e
N XA XXX XN LR
A N
. N
. N
n ¥ XM EENEREREE
= m AEnNEE |
; o e e e e nannaannu“ e
2 o P o R
A R M R i i AR
J ol gl i
o A g i
o o o oo 2 o
R ; o R e
AR M A X WA XA ol e ol N R
N R A I A A A R R A e A
S L
R XX R XN A W N A NN gy X E A X X A A W R A A M
U ) L L
A ; N
O e i ) ; N
L I N ; N
] KA A A A e
AR E X AW AN NN X X XX A A A M MM N K M X
; o !
nun”a:n“n"xx ; __.a“n“n”u“n“n”x”nnx”xnn”nnxxn"n”
N )
Al
i A e
a o a n a  a a
AW RN A A K AR
) O
N
X A A A A e
x A i
X A
a1 b A
- o i iy
; ; !
- o R oo e e A T i
; ol
: B
L B A iyl el e
XA KRR N B e dr e e de i e d ke ke & bk &k & k& R & k&
R K I AL N M el e e sl el
A e e W e e U e e e R
o A N ) X &
I S Ll
AN ol
; A
S N S g Ay RPN AN
xR X Eax K xR R ER ¥ d oy : ; CE L ) Ll
x ; A ; ; X ik i L st e
= ERE A )
COE el ko EE
- ardr ap dp e ke s
Iy A A e i e EC
- X e dr e i ard ke dr i i i [
T e Ea
- B a N kA d Nk ¥ ok k ko k ey
&
- o e
-~ N S e
; Wy e a a Ea N alal x  n x a
B I d dr b e d ke A N e e e
a i ae i ik i LM N N e e
. X dr el o
Cn N e e
I ) e N N e x ax
i el A A i i e e i e
E o e ododr ko dodr kd A e R .
PRl ol o i iy P M M e
x Bl gl g ol o s
- e e e D ™
S S S el iy i S S e N N N
T e e iy e b I ip dr e iy e ey e e i e a e ke
dpdr dr dp e dp dp e e gy iy e e g A e b e ey e d d
A e ey e e e el e e R iy e ey el i ey e ke ke & e kR
o N o A ]
L e e T Tl Tl A
Bodr e e d e Rk e e ek ke dp e e d e e d e k& ek d kA
e o o N R A
| B X dr ey e e a0 p S de dpdp e e dp o dp el e i e
gl B e e e L S N N e
R ¥ W ; Lt t Ea aC a0 el
L N e LA N T T
Wk d e d ki i dr el b de de R e d ke Ak
& kA ke a X W dr e e i iy i iy e e e i
W dr ke odr g ’ L e s el
| & ke bk s o N
EE A N o dr e a0 e e dr dp i e ik e
ww W N A s dp dp dr iy i e e e e
e ; N N an
RN N N i dr iy XA el i e e
= Tdp iy Ly e iy ey iy e E N N -
e S i h k& iy dr e e e .
| W=k ek ko od R i i L N . |
LB ok A S -
| W= a koK ad dr e e dp e e e e ke ¥
e R N Ll ket -
| aaar updy dr d apdrdr ey e ap R n
Bodr dr dr ke ke d k& o e .
AT dr e el i e d e N N AN |
BB Ay eyl - dy Ty dr e iy i .
AR A ke ke ek od Ak O N N M e |
o R A N -
L iy r A e e e e dr ey 0y oy dr ek =
EEER W eyl d e d d e e Rkl &R ke dr ol ek E Rk ke A -
KREREREERZXRE IR e dr Tl K e e d e el I dr 0 e e d |
e e w w x r N s L .
(AT R EE R RS A e g d e e el d i b dr de e dr o d ke |
P e P e e i e Tt L o .
2 o m e wow e S e ey ey e n
l%-\n e m e w e Al A NN NN e .
e EEER nE & NAC N [ o A LN N DM
x e alww n ow e m o NN NN oA Ay e il X -
o i R e e e e W L N N M N |
am e e e rrrerx al bl il iy e ey e i el i e ..
o x w rw w e w r B dp drodr e i e e e iyl mam
EN EZTENRXR E A N N N R L T -
ex e e e BN N L ke e e
» 2w E o w w N N e aa i iy i e e -
| BB R b F dr e ke d ke b d b ok ke ke ke B L)
cx o r e r e e A ) EaC ok al o x .
A xStk el s e o +
e m e x xw N N N e a N e -
Awmn e wxxm n Sl ksl aEal af o Ll
moxE o e x x or r AN NN e i iy e ik -
o
e T I T N L U Sl Sty I Il A -
o xR Al e e e e e e
I B & ke b F ) L
Exrrerrerr BN ERENNNR X X A x .
n"n““”n“n”a"___“n"a"___”n”a..n”_._Hlv.n"x”xuuﬂx”a”a“n"n"x“a" . __.a" ' .
X naanaaxaanx“xar.awanalxn x .
EAEXXIRRENARIXEAE IR AL XX ARXER x
A X E XX R E XA R AR AR L AR R ER x .
REXXEXARREIERREERMNERZXXERRRERER ]
XRXE I XEIRXXEARXETAXIAREXLERRRETRE r .
S xRN R A x
EXREXNTEXER IR X RANN R LR XIAERERRR r .
KX AEXREERERER X X ERNEREEXNE AR ERERRERERE
Fur AN xR A RN E TR E R EERER .
ERREEXXEEK XRERZ X ERENXEAXEEREEZREREZR ARR
EEXXIR”IEXZAETEARNAELRTIAARNIER IR R
e N
YR AR R T RN A A AR E R AR R R TR
A A LA E R A AR T EER A AR RN
X NN R A A RN R EE
N W N
A X I LA X LE AR XXX R
L ) X RN X A K XX
gnu:xnranﬁ:aaannuan:nn
) A
L) x A e A X X N R N N X
N N
L) XM A NN AN NN R
- A A A A a e
L3 A A X MR X E N AN K NN YRR
x ol
Ll R A A W R N AN E XA ER
X nuunvunxux:uaxaaa
L) Ex 2l N TR X R AT RE
- o i
L X R X e R N
e e e
EX X xR ERE
o
R T xm
M

<

o
3 et S
- ! ! L . " k 2 & y L .v_Hlnl“l a-nnl” Toe ....___a- e -.-.H
3 ; L ! - Hﬂlﬂ“ﬂ“ﬂ”ﬂ”ﬂ”ﬂ"ﬂ“ﬂlﬂ ol I-.
.x.xaﬂv.axﬂv.xxallaaxnl "

o FIHHHH “H.HH.HHHHHIII\I"

EEESXAXTE
X_JE_REE
EEEXXE X E R
ERRE N

ax

]

M=
M Hxll!

. ]
o "
wol xn
x R_x X X
L K
= K | || | X
X e e
L XX EXREXF XX R X NN
E T K EEXXLETEEXELRE
I AN N NN
XK X L A K A XN XEE R E
| W S
L LA m N AR REESXEE
k H"!”!”H”H“H"I"ﬂ"ﬂl
E KX X II




US PP32,078 P3

Sheet 4 of 4

Aug. 18, 2020

U.S. Patent

Y ”FHH
3 E
AN X N AER

o Hu__v”!r.unu..ll

; ::,;::f:::*;;

A e
e

CHE
FY

£

) L3
» »
o "-._-"
» [ )
e e
AT
RN N
Ca )

[)

ottt
x oM N A w A
ot

Al l
L ]
EY
-

>,
Al
|
I!!HHI"H

ol A M A NN E N

[ W
A
e

>
s A X Nl

" oy
A

N N
H"H
LR
A

R T

N N R N

F
Al
A

M

.
‘e
o

.
o
s
x
>,
o
~,
.
]

™

k]
e
)
2
X,
E
A

i
ok i
KN ]
)

o
]
H
o
]
]
]
-
]

)
x
|

| L
I
o AN
E
: .xHx”r.H: )
C KRR
]
Y

o

o
b ]
]

AN E e
o
)
)
)
L
.
Mg
o N

X X E W
xa:"a"a"l"a *
AN R EE
_.H:.xax. ]

A M M X

Gl
o
x
k)
M

)

M
F .

i R
*
x

|
M
.
X,
|
A

Mo A N M
|

MM
s e
F

A
A
ol
?l::'l )
LM
|
M
|
|
)

Pt
N
]

-

i
Al

A
A

Y
FY
Al
Al
A
||
k|

a

et
M
)

23y |
m

)

.|

%
e
L ]
"H:H:HHHHI
N X
M ?l!

s
N
]

II llﬂl!l
ettty

M
i
e

EE X F X
M A XEREREEREN
.HHHF xERE HIII

M
A A
A A A A A A A M
"l’?d’?dlll?l
e

Al

W
.HHHHHHHH‘HIIIII“IIU
B HFHRHHIIIIIHHI II
M e E K NE
A e

XA Ex

L

- m iy m -

,'I

i .-4“1.”4”#“&”4”#”.4#
ar
N




	Front Page
	Specification
	Claims
	Drawings

