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Botanical classification: FVitis spp. hybrd.
Variety denomination: ‘MN 1369°.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of grape plant botanically known as }Vitis spp. hybrid ‘MN
1369, referred to hereatiter by its cultivar name, ‘MN 1369°.
‘MN 1369’ 1s a new cultivar of grape for use as a table grape.

‘MN 1369’ resulted from an ongoing research program in
Excelsior, Minnesota with the objective of the breeding
program to develop new cultivars of cold-hardy grapes
suitable for table grape production in the Eastern Umnited
States.

‘MN 1369’ originated from a cross made in June of 2007
between the FVitis spp. hybrid cultivar designated as ‘MN
1104 (not patented) as the female parent and ‘Petite Jewel”’
(not patented) as the male parent. ‘MN 1369” was selected
as a single unique plant from the seedlings that derived from
the above cross 1n August of 2015.

Asexual propagation of the new cultivar was first accom-
plished by hardwood stem cuttings 1n February of 2016 by
one of the Inventors 1n Excelsior, Minnesota. Asexual propa-
gation of the new cultivar by hardwood stem cuttings and
tissue culture using meristamic tissue has determined that
the characteristics are stable and true to type 1n successive
generations.

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
represent the characteristics of the new cultivar. These
attributes in combination distinguish ‘MN 1369” as a new
and unique cultivar of Vitis.
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(57) ABSTRACT

The invention 1s a new and distinct variety ol grapevine
plant named ‘MN 1369’ that 1s characterized by 1ts seedless
berries (small seed traces only), 1ts berries that are medium
in size, its berries with a pleasant tropical fruit flavor, 1ts
loose berry clusters, 1ts production of berries on secondary
buds, and 1ts berries with adherent skin unless overripe.
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1. “‘MN 1369’ exhibits seedless berries (small seed traces

only).
2. ‘MN 1369’ exhibits berries that are medium 1n size.

3. ‘MN 1369’ exhibits berries with a pleasant tropical fruit
tflavor.

4. ‘MN 1369’ exhibits loose berry clusters.

5. ‘MN 1369’ exhibits production of berries on secondary
buds.
6. ‘MN 1369 exhibits berries with adherent skin unless
overripe.
The female parent plant of ‘MN 1369 differs from ‘MN
1369’ in having berries that are smaller 1n size, seeds, a later

harvest period, and a different flavor. The male parent plant
of ‘MN 1369’ differs from ‘MN 1369’ in having berries that

are red 1n color, smaller 1n size, have a more mild flavor, and
borne on smaller grape clusters. ‘MN 1369 can also be
compared to the Vitis cultivars ‘Louise Swenson’ (not pat-
ented) and ‘Somerset Seedless’ (not patented). ‘Louise
Swenson’ 1s similar to ‘“MN 1369’ 1n being cold hardy and
in having berries that are green 1n color. ‘Louise Swenson’
differs from ‘MN 1369’ 1n having berries that have seeds,
slip skin, a light labrusca flavor, and in being used primarily
as a wine grape. ‘Somerset Seedless’ 1s similar to ‘MN 1369’
in having berries that are seedless and have adherent skin.
‘Somerset Seedless’ differs from ‘MN 1369° in having
berries that are smaller and pink 1 color with a diflerent
flavor profile and borne on smaller clusters, and 1n having a
less vigorous growth habit.

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTORS

The Applicants assert that no publications or advertise-
ments relating to sales, offers for sale, or public distribution
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occurred more than one year prior to the effective filing date
of this application. Any information about the claimed plant
would have been obtained from a direct or indirect disclo-
sure from the Inventor. The Applicants claim a prior art
exemption under 35 U.S.C. 102(b)(1) for disclosures and/or
sales that fall within a one-year grace period prior to the
filing date. Disclosures include website listings by Univer-
sity of Wisconsin Fruit Program, HortScience (ASHS),
ResearchGate, Acta Horticulturae, ICGBG, USDA, NIMSS,
University ol Wisconsin-Madison, University Digital Con-
servancy.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying color photographs illustrate the over-
all appearance and distinct characteristics of the new grape-
vine. The photographs were taken of 14 year old plants of
‘MN 1369 as grown under standard field conditions in
Excelsior, Minnesota.

The photograph 1n FIG. 1 provides a view of the plant
habit of ‘MN 1369°.

The photograph 1n FIG. 2 provides a close-up view of the
berry clusters of ‘MN 1369°.

The photographs depict color features as true as is rea-
sonably possible with the digital photography methods used
and the color values cited in the detailed botanical descrip-
tion accurately describe the new Vitis.

DETAILED BOTANICAL DESCRIPTION

The following traits have been repeatedly observed and
represent the characteristics of the new cultivar. The mea-
surements, observations and descriptions that follow
describe a plant 15 years 1n age as grown outdoors 1n a trial
vineyard in Excelsior, Minnesota. ‘MN 1369” has not been
observed under all possible environmental conditions and
the phenotype may vary somewhat with variations in tem-
perature, day length, light intensity, trellis system, pruning,
pest control and other cultural practices without, however,
any variance in the genotype. Many of the descriptors are
based on those set forth by the International Board for Plant
Genetic Resources 1n collaboration with the Organisation
Internationale de la Vigne et du Vin (OIV) and the Interna-
tional Union for the Protection of New Varieties of Plants.
All dimensions are given as means. The color determination
1s 1n accordance with The 2015 Colour Chart of The Royal
Horticultural Society, London, England, except where gen-
eral color terms of ordinary dictionary significance are used.
General description:

Blooming period — Typically first two weeks of June 1n

Excelsior, Minnesota.

Plant type—Perenmal fruit producing vine.

Plant habit.—Open and orderly.

Height and spread.—2.2 m 1n height, 2.7 m 1n spread.

Propagation.—Hardwood stem cuttings.

Growth rate.—Moderate.

Time requirved for root development.—Root 1nitiation 2
to 3 weeks, a young rooted plant 1s produced within
one year from a rooted cutting.

Mature canes:

Color of canes —One-year-old canes; a blend of 173A,
165B and 166A, new canes; a blend of 144D, 178A,
166A and 174A.

Length of canes.—One-year-old canes; average of 1.8
m (prior to pruning).

Diameter of canes.—Average of 7.4 mm mid cane.
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Diameter at nodes.—Average of 10.3 mm.

Internode length.—Average of 11.9 cm.

Lenticels—None.

Cane cross-section shape—QOval to round.

Surface.—Smooth with no hairs.

Density of hairs on mature cane.—None.

lendril pattern on shoot.—2,0,2,0 etc. (two nodes with
a tendril followed by one node without).

lendrils forked —Yes.

lendril texture.—(Glabrous.

lendril length.—Average of 18.4 cm.

lendril color—Young and mature shoots; N144B.
Bud width.—4 mm.

Bud length.—6 mm.

Bud shape —Triangular.

Bud color.—A blend of 165A and 165B.

Bud burst.—Medium.

Trunk:

Bark texture.—Rugose, matte, and exfoliating.

Bark color—Stniated, a blend of 198A, 197A, and
202C.

Trunk shape —QOval.

Trunk diameter.—An average of 5.6 cm on diameter.

Mature leaves: Descriptors including the designations N1
through N5, relate to “OIV-Code Numbers 065-093” of
Preliminary Minimal Descriptor List for Grapevine Vari-
eties (Dettweiler E., 1991, Institiit fur Rebenziichtung,
Geillweilerhof, Germany).

Length of blade.—12.5 cm.

Width of blade.—16.6 cm.

Shape of blade.—Fig-like.

Number of lobes.—5.

Blade margins.—Incised into lobes with lobes moder-
ately to deeply serrated.

Length of primary (midrib) vein N1 from the tip of the
blade to the petiole sinus.—13 cm.

Length of petiole compared to length of middle vein
(midrib)—Middle vein 1s 3 cm longer than length of
petiole.

Length of vein N2 from the tip of the first major lobe of
the blade to the petiole sinus.—10.7 cm.

Length of vein N3 from the tip of the second major lobe
of the blade to the petiole sinus.—7.7 cm.

Length of vein N4 from the tip of the third major lobe
of the blade to where it joins the vein measurved in
N3 —4.8 cm.

Length of vein N5 from the tip of the first tooth proximal
to the petiole sinus to where it joins the vein mea-
sured in N4—1.7 cm.

Leaf vein anthocyanin.—None.

Length of N2 teeth—Up to 0.5 cm.

Width of N2 teeth—Up to 1 cm.

Length/width ratio of N2 teeth.—0.5 cm.

Length of N4 teeth.—Up to 0.5 cm.

Width of N4 teeth—Up to 1.5 cm.

Length/width ratio of N4 teeth.—0.75 cm.

Shape of teeth.—Convex.

Arrangement of petiolar sinus.—QOpen.

Shape of petiolar sinus.—QOpen.

Shape of base of petiolar sinus.—ILyre-shaped.

Depth of petiolar sinus.—3.5 cm.

Width of petiolar sinus.—3.1 cm.

Petiole.—9.1 cm 1n length, 2.9 mm 1n width, 144C 1n
color and suffused with 183D on sun exposed side.

Shape of upper sinuses.—Urn-shaped.
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Shape of base of upper sinuses.—Rounded.

Arrangement of upper sinuses.—Wide open.

(Glossiness of adaxial and abaxial surface.—Adaxial
surface 1s glossy and abaxial surface 1s not and has

in color, obovate i1n shape, glabrous and slightly

6

Filament length.— Average of 6 mm.

Anther.—1 mm 1n length and diameter, basifixed.

Pollen quantitity and color.—Abundant and 15A 1n
color.

low density of small, intervenal trichomes. d Pistil—1, ovary; 1 mm in length, 1 mm 1n width at
Pubescence on adaxial surface—None. base, urn-shaped, glabrous surface, color 143A,
Pubescence on abaxial surface—Very minute erect stigma; 1 mm 1n width, <l mm 1n length, N144A 1n

hairs on veins. color.

Blistering on adaxial surface.—None. Pedicel—6 mm 1n length, 0.5 mm 1n width, 145A 1n
Color of adaxial leaf surface.—137B, veins 146C. 0 color, surface 1s glossy and glabrous.
Color of abaxial leaf surface.—139C, veins 146C. Peduncle.—7 mm 1n length, 2 mm 1n width, 145A 1n
Color of leaf petiole.—144C blend of 183D and 173A. color, surface 1s glossy and very sparsely covered
Center lobe size.—6 cm 1n length, 4 cm 1n width. with woolly pubescence.
Lateral lobe size.—4 cm 1n length and width. 5 Position of first flowering and fruiting node.—1ypi-
Basal lobe size—4 cm 1n length and width. cally node 3.
Density of foliage.—Moderate. Fruait:

Young shoots: Cluster length.—Average of 13.8 cm (ranges from 10
Form of shoot tip—Mainly open. to 16.5 cm).
Density of prostate hairs on tip.—Moderately pubes- 5, Cluster shoulders.—Typically 1.

cent. Cluster diameter.—Average of 11.4 cm (ranges from 9
Anthocyvanin colorvation of the prostrate hairs on tip.— to 20 cm).

Absent or very weak. Cluster weight.—155.4 g (ranges from 73.8 to 224.5 g).
Density of erect hairs on tip.—None observed. Cluster density.—Medium to very dense, average of
Petiole pigmentation.—A blend of 145A and 144C, 54 114 berries per cluster.

striated and suflused with 183A, 183B on sun Berry weight.—1.9 g (ranges from 1.5 to 2.2 g).

exposed side. Berry length—Average of 1.5 cm.

Shoot attitude —Semi-erect. Berry diameter at equator—Average of 1.4 cm.
Shoot pigmentation (internodes and nodes).—A blend Berry shape —Round.

of 145A and 144C, stniated and suflused with 183A, ;g Berry cross-section.—Circular.

183B on sun exposed side. Berry, color of skin.—At maturity; 153A and 133B.
Young leaves.—138A 1n color on upper surface, 144B Berry, color of flesh.—A blend of 152C and 152A very

on lower surface, upper and lower surface matte, weak or no anthyocyanin presence.

veins match surface colors. Berry firmness—Shghtly firm.

Flowers: 35 Berry skin thickness.—Medium to thin.
Fragrance.—Moderately fragrant. Berry skin bloom (cuticular wax).—Low.
Mean time of flowering—Second week of June when Berry size uniformity.—Medium.

grown in Excelsior, MN. Berry, particular flavor.—Tropical fruit flavor and aro-

Color of calyx.—144A. matic.

Flowering shoot vigor.—Vigorous. 40 Length of pedicel—Average of 8.8 mm.

Flowering shoot attitude.—Semi-erect to erect. Pedicel diameter.—Average of 1.4 mm.

Sepal number.—35, sepals fused 1nto continuous calyx. Pedicel color.—A blend of 146D and 146B with 176C
Calyx shape —Ring-shaped. throughout.

Calyx size.—0.5 mm 1n length, 2 mm 1n width. Peduncle (rachis).—An average of 4 cm 1n length and
Calyx apex.—Fused to ovary. 45 3.8 mm 1n width (mid point), a blend of 146D and
Calyx base.—Fused to pedicel. 148B with some anthocyanin shading of 178B.
Nectary.—1.5 mm 1n diameter, 0.5 mm 1n length, 145A Berry, separation from pedicel—Easy.

in color. Berry, presence of seeds—Only small seed traces,

Calyx surface—Glabrous. nearly seedless.
Petals.—5, fused 1n calyptra cohering at summit; 1.8 5, Seed number/berry.—3.
mm 1 width and 1 mm 1n depth, reflexed after Seed length.—5.2 mm.
dehiscence, 144A 1n color, margins 155B 1n color. Seed width.—2.5 mm.
Number of flowers/cluster.—Average ot 150. Seed length/width ratio.—2.24.
No. of clusters per cane—Average of 2. Seed weight.—0.0047 ¢ (dry) or 0.0078 g (iresh).
Flower buds.—5 mm 1n length, 2 mm 1n width, 144B «5 Seed color.—A blend of 200C and 166D with 167A on

the ends.

glossy surface.

Size of individual entive flower.—5 mm 1n length, 1.1
cm 1n width (to end of stamens).

Pollen fertility.—Fertile based on use 1n controlled
Crosses.

Reproductive organs.—Fully developed stamens and

tully developed gynoectum.
Color of stamen.—Anther; 15A, fading to 138B, fila-
ment; NN155D. 65

Stamen number— Average of 5.

Fruit chemistry and harvest: Values represent the means
(with ranges 1n parentheses) for fruit harvested over three
growing seasons 2019-2022.

Harvest date —Mid-August through beginning of Sep-
tember 1n Excelsior, Minnesota.

lime of beginning berry rvipening.—Second to third
week of July.

Soluble solids content.—20.6 degree Brix (18 to 23.6).

pH.—2.98 (2.90 to 3.04).

Titratable acidity.—9.75 g/L. (7.30 to 12.48).
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Berry use.—Tlable grapes (iresh food market). Susceptibility to black vot (Guignardia bidwellii).—
Berry storage.—Clusters were stored 1 commercial Low FO.I}OH‘S- o
packing (clear plastic, vented polyethylene bags) and Susceptibility to grey mold (Botrytis cinerea).—None.

Susceptibility to foliar phylloxera (Daktulosphaira viti-
foliae)—None.

Susceptibility to crown gall (Agrobacterium tumefa-
ciens).—None.

place 1n cardboard boxes lines with a standard
microperforated poly liner (1%), absorbent pad (un- °
der bags of clusters), and slow release SO2-gener-

ating pad containing 73.5% Na2S205 (on top of Susceptibility to phenoxy herbicide drift (e.g., 2,4-D)
clusters), boxes were stored at 2.2 degrees C., stored —_ Tow.
up to 6 weeks with acceptable overall appearance, . Berry splitting—Low to medium.
splitting, and decay and 4 weeks before rachis Berry shelling—Low to medium.
browning was below a consumer threshold. Vigor level —Medium.
Vineyard performance: Based on observations compiled Cold hardiness—At least m USDA Zone 4.
over five years (2019-2023). Wood ripening —Moderate.
Susceptibility ~ to  powdery  mildew  (Erysiphe | It 1s claimed: o _ _
necator)—ILow to moderate. 1. A new and distinct variety of grapevine plant named

Susceptibility to  downy mildew (Plasmopara ‘MN 1369’ as described and 1llustrated herein.

viticola).—Low. I



US PP36,863 P2

Sheet 1 of 2

Jul. 29, 2025

U.S. Patent

qH.qH.qH._,.H.qH.qH:H;H*H:H*H*Hﬁﬁﬁﬁ*“ﬁ T H...thﬂuq
L e el il
e g
;k*&**&*#&k#kk#k#tk .._.k
....

s
¥
¥
L
L ]

X i
X
r
I

i
'
r

O N o T N ) PN o

b L
ettt
e P

orodr dr Jrodr o drodr k

e e e Pl

A e S
N S e

i
)
L}
i

Eals
¥k k
Eals

X
IS
F3
I3
¥
i
Fy
IS
i
I3
I
r
X
L
i
Ly
IS
r
L
\'*#i'#i'#
r
L
L
an
F

o e e

X &

™
X d i

X
¥
F
)
X
)
X
X
)
)
i
X
X
X
L
X
L}
L
r
L]
L
X
X
EY

'S
i
& i
L
Al
i

F3
¥
¥
X
F3
¥
F3
¥
¥
L
X
r
X
r
¥
i
¥
r
X
L

*\'
X
L ]

x
F
X
¥
F
F
¥
F
F
X
X
)
X
)
X
X
X
X
i
)
L
Al
Al

T e X

e el el
Tt e e e e e p e e e e e e e e A
e e e e e e e e e e e e
L e e N 3
e el
L N N
o
e e
A g )
L e e sl e
ol r
O oty g el
i

R s
drar dr dp dp oA e e a g e i

)

SRS
dr oy A dr a e o n

”...”ku.q”k”&” » "ar.n“nn.-_ Tta
A

T 8 ¥
»
)
X N
Fy

. AN
T e T o T o T o T o T T T T T T T T T T T T T T T T T o T T T T T o T T T T o T T T e T T T T T o T o o T T e T o T o o T o T T o o o o T e o T o T e e o e T e e o T e T e T

x
F

x
Py

I

X

-b*-i Lo M A

Xk
X

LJ ir ¥ ] X q i L d 7 , d ]
.......rH...H.rH.........H...H.rH.rHtH... , . gty i, ; ; . ; W o ; . : : g
ok b d A b b de dr A

.rH...H.rH....H.rH.rH.rH.rH.r”.rH.—.r.-_.r.-..-. .
.........r..............1....._.....r.....r.r.t.r.t.r.r.r.r.r.t.r.r.r.-.r.t.r.-. "
rod b dp A b b de b b b b b A b M

x
)
)
L}
)

e

x
F

X
IS
i

-
D N g g g g i s

i X

Eals
Eals
Pl

)
)
i

x x
)

e
o A A U N o I & %

b b b b M dr b Mk d s s s s sk ks Mo L J x
S e "

L e R R I R R I R R R R L NN

ko de b drode doodr e de de dr bk b A b b M A M N A &

X
X
X
X ¥

i
)
X
X

P
X
i o
.r.....-..
it

o I I
..........-.. s .....;..-.. Pt e P, e,
Kk P R
S dp e e dp dr dr dr e e dr g b b dr & dr
[ s Jrd dp dp dp b dp Jr dr Or Or b Jr Sk O br b b b b & & &
e S S i
[ X dr dr d o dr dr dp dp dr de dr dr Jr de de dr dr O b dr b Jr b A b b A & & &
S dr dp b dp de dp drdr b drde dr B Jr b Jr b e b b b b b & & h ma b oam k m &
[l e e T e e A e R T T A T T T A Y
e g R o A e e e e e e S T A i
[ s o e
e e e e e e e R e e T T A A T Ty Tt
[ S dr dr dr dr dp dr dp de e dr dr de e dr dr B de b dr b b b b A A &
dr dr & dr & b b b b b b b bk b h s b b s b s s b s s s ko
[l e e e e e T T A T T T T A A s
o T e R e Sl Sl S S S o e e e T A A
[ s S d dp dp dp o dp Jr Or O de b dr Jr 0 b Jr b b b b & b b & K
e e e e e e e e el T T T e A T A Ay s
™ ar drdr dr dr dr e dr dr de dr dr dr de e dr dr Or B b & A A &
Jrdr dp b dp de dp drdrdr dr dr e & e & dr b b b b b b b b b & a
™ S dr drdp dr dr dp dr dr de dr dr Jr de de dr Jr B de b Or B B B & &
S dp dp dp e gy de dp de de de de de de dr b b Or bk b b M b bk h k m &
[ s S b dr J d Jp e b dr dr Or b e br e Or b b b b b o dr & &
e e e e e e e e e R S Tl T Sl T Al A s
[ ardr drdr dr e dp dr dr de e dr dr de e dr dr B de & dr b A & &
S dp g dp dr de drdrdr drde dr dr dr Or b b b b & b b b b & b & &
[l e e e e T A A S T T Y Ay Y
e e S S S o S e e e e Ty T
[ s S d dp dr dp b dp Jr dr O Jr b e O 0 b 0 b b b M 0k b b B b & &
ENE B I R I R R I I I R N R N R N B BN R R RN R R R R R )
™ dr dr dr dr dr e dp dr dr de dr dr dr de de dr dr dr B b b B b b b b Ak A
E N I N I R IR e e I I N RO DR DO DR RO R R R R R RN D R R R )
[l i odr dpdp g b g de g b b de b b de b A b b kM b b Ak Ak kA
e g R e S S T Tl R S i S S e e S S
[ s Jr b dp J J Jp be Jr Or O dr b e O 0 Or b b b b b & b b & & & M
e e e e e e R R e R T T T R A S A ]
¥ i U ddp Jp d dp M S dr dr de Je Je Je de Jr O 0 & Je b b b b b B &
S dr dp dp drdr dr B dr b de B dr dr Jr O Or O b 4 b b b & & & b b & oa =
”#Hk#kuktﬂ...”k#kktk.rtb.r.—....._.__.__.._.._.._.._.._n.._n.__..-_
..b-b..'..'..rb..f.fb.b-b..f.f.r.f.f.f.f.r.r.r.r.r.r.r.r.r.r.r.r.r.r
e -
e i A -
[ s Jr b dp dr dp Jp e Jr Or O e U Jr O 0r O b b b & & O J o

X

x
i X
¥ K
X

x
s
s

dr & Jr b Jr W b W b b 0 b e b h kN d

......l..-.. i .r.;..-.. .r...........r....r....r.;..r.:..r.t.r.t.rk.r.t.._.r.r.T.._.t.r.t.__.T.__.t.__.._.._..1.._.__.._.__.._._..._..1.._
K i i b b & b b dp b bo ke b e dr b b b b b b b b &
Jdp dp dr de de dr dr dr dr e de dr O b dr &k Jr o b b & kb & k&
Ll Jodr o b b b b o dp b b b dp o de dr o drodp dr A b Joodp b b ko
drodp dr de dp de A g o de drode de O dr de dp Jp i e b b o g dr b b sk
L) dr dr drdp dr dp dr de dp b dp gl dr ek kb b b e kA kN
e e e e tatat
e T ™ e o ata
e e e e e Y nxnaaxlu
O e e e " o
T .r.....r....r....r.....r....r....ill T
T Ny iy laaxnnv_nl"x
e e e
e
O o e e
N
T L
T e
T T,
W o
W
drodr dp de dp o de e B B U
o
T e e
drodr o ap g b A L)
P U d X kW NN
Ea N M aal L
A Ladaee
drodr d de dp b o de dp o de o dro ke dr i ]
P PN NN W Y
dr dp p dp drdp de aedp e o el
¥ i N W) |
drodr b dp e ok Bk ama
i

”....H.-.. I ....H.-.. ....”.........-..i I"I"ill Hll!“!.ﬂ.unﬂlﬂx
-...;........ L .r....... .t.-...;.....l Il_il IHHH | IHI llﬂlﬂ#v.:.
od b b g oa x N ] R XN
L i i i i & L ]
PN N N - ;
P i dr dr i T
N ) L]
Ko P L)
W e e e Tt
g ko bk ok d )
P J d ok ko ir dr dr
R DN D N L P e M)
P I N e NN M i)
dr o dp Ae dp o de dp o de dp o be i e
P i de b0 d d ko dr W
e e e e

¥ I ar i
o T T T e
T I N N N N NN,
IR ._1......_..._...1..............1......1......1.._.._1”.1 .
”....H.... i ....H.... ....H.r”....”.r”.r”.r”.r....r Pttt
e
dr dp d dr dr dr b dp dr dr Jdp e e dr dr dr O o b e b B B B 0 dr e
Ll Jrodrdr U dr g b dp dp A b de dr de de b de o de b b de o dr B
...........r.._..r....r....r.r.r.r.r.r.r.r.r.r.-.r.-.r.........._..ll
o dr o dr dr dr dp ke ae U de de e e e b bl 0
drodr dr o dp Jp o Jr e B dr Jr o Jdr o dr o dr Or 0 0r O 0 Or 0 b b M -
:.....}..-.. i .._..;..-.. ............;..r.;.........r.;..rb..r.r.r.r.r.r.r.r.r.r.r.r.-.r.r.r.._.r.r.r.._.r.._.-..r
Ko Jrodr S dp drodr b Up dp b dr S Ur be de b de M b b b X,

o b b b de b dpded e de b do b b d & & A b o

i N N N N e N N N x
NN N M e
I i N N EE
Jrodr dp dp B dp b dp dr dr dr dr dr dr dr dr B O B dr b b O 0 B
[ i J J dr Jr Jp Jr Jdp Jp dr O Jr Jr dr O Jr dr O O Ar 0r
[ S e W NN ' §
[ i Jrodr Jrodp dp dp d B dr 0 br e e Jr Jr Br e B dr & dr A
Jrodp dp Jr Jdp dp dr dr dr Jr dr dr Jr dr o dr Jr Jr Jr b Jr kb & kb & & Jr
[ ™ [ S e S T S S e S S S Sy Ty T
Jodr dp dp B g b e dp dr dp dr dr B Jr O dr b b b 0 b b b b & A &
[ i drodp dp dr Jp dr Jr dr Jp Or Jr Jr Jr O Jr O O b O b Or & Y
o T e i e . W
[ ¥ Jod dr M dp Jp A dr o dr b b dr e Jr Jr O O O & 0 b & Or Y
dr o dp dp Jr Jdp dp dr A dp Jr Jdp dr Jr dr dr Jr Jdr Jr Jr dr Jr b & b b & & k2
K i ™ Sk K i K i & b b e b e b o de b dr b b bk
Jrodr dp dp dp dr b dr dr dr dr dp dr dr dr B Jr Jr b Jr b b b b b & & & &
[ i O dp dp dr dp Jr Jr Jp Jp Jp dr dr Jr Jr dr Or Jr Jr Or O Jr Jr & kO
o o e e T e Sl S S S e N W
i a e A e A i e de e e e e e de e M Uk ek i
Jrodp dp dr dp dp dr Jdp dr Jr dr dr Jr dr dr e dr Jr b Jr b b Jr b b & b & & Jr o @
[ ™ Jod b b b b b kb b b b d b b kb Mo b de dr b0 by
dp o dr dp dp B dr dr e dr dr dp dr dr dr Jr dr Jr B Jr & dr b b b b & & & & M Y
[ i dr dp dr dr Jp dr Jr dr Jp Or Jp dr Jr Jr Jr Or O Jr O & Jr & O O
o S o T T e T e el Sl S e e T S T S S A A T o
¥ N o e N A
dr o dp dp dr Jdp dp Jr A Jp Jr dr dr Jr dr dr Jr dr Jr b & Jr b & kb & & Jrodp dp
L N N N N N N N
Jrodr dp dp dp O A dp b dp e de dr de dr B dr G b e be o bk k& O O
o D N
dp drdp Jp o dpr dr dr Jp b dp e e dr Jr dr b B b dr e b b b b B B A o oip
I i N N N N N N
Jrodp dp dr Jdp dp dr Jdp de Jp dr dr Jr dr dr Jr Jdr Jr Jr Jdr dr b &k b & & bk &
I N N
dp dp dp dp B dp dr dp dp dr Jdr dr dp dr Jp dr dr dr Jr & dr b e b b & & & i
I N e )
o o e e e T S T Sl S e A N W N N W
i N e N N N N N N )
dr dp dp Jr Jdp dp dr Jdp Jp Jr Jp dr Jr B dr Jr dr dr Jr Jr Jr b A k M & & b F By
I i N N N
Jrodp dp dp B O A dp b dp e de dr dp dr B dr Br dr 4 b Jr b b b & & Jroa i J.IKI
o N e aa W x_;
N N N NN AT, L
I i N N N e e N
Jr dp dp dp Jdp dp dr Jdp de Jr dr o dp dr dr o dr dr dr dr o dr Jr Jr Jr A Jr e &
¥ N N N N N N N NN
PR AL IE NN N N N NS NN NN o
i NN N N N L
o T T e T e ¥
O e e iyt g,
o e  a
P I N A N N N N
I i N N o e ]
O I I N el e e
O e i e it ity oottt
e S
N N N e e Ly
L r ........................................r....r.r.r.r.r.r.r.-llv Pl
Jr dp dp dp dp dr e dr dr dp dr dp dp dp dr dr dr dr dr Jr dr dr dr b & O & Jr N
i N
dp drodp dpodp dr dr dp dp dp dp dp dp de dp de de de dr de de e b b e b b A H & & &
L N N N N N N
dr Jdp dp Jr Jdp dp dr Jdp dp Jr Jdp dp Jr Jdp dr Jr dr dr Jr Jr o dr - Jr e b & kb & k&
I b )
i dp dp dp dp dr dr Jdp dr dr Jdp de dp dr dp dr dr o dr dro dr Jr e b b e b b B & A
i L
dpdp o o b b b dr b dr bk o dp b b b b b b b b b b b b b B A A A
¥ i A e N N N N N
:.....}..-.. i ....}..-.. ....l.........-..}.....l.....}......:.............;..-...;.........r....r.r.rb..r.r.rb..r.r.r.r.r.rb.r.r.__.._ _..._ L A kb kK
o o o e o T a a  a  a  a
e e T
N N N N N
I i dr e e e i e N e e e e ek e W e s Ak
N e e N N S L PR
I N P R
N o AR
i A N N N N L
N
L N e N N N
N N N N N o N N
[ N N N
N e
¥ i L N N N N
O I e L N ol Sl il iy it i ity AR

F rl b b b b b h M ho&
A D A R A P S P B N NN N e N N NN,

U e e e e e e e e e e e e e W e e e e a

g e e e g e e g g e o g g g e e s

o b W o0 o N

”...”.... . .._.H.._. .._.”...”...H...H...H...H...H...H...H...H...H...H...H.rn .._.vn.rH.r.....r.r.r.....r.r.r.r.r.r.__
o o e e a  a
e e e e T e T e T e e e e e e
A e e e e e e e U e e e e e e e e e e
O e e e iy i e
e e e e N e
e MMM NN M NN M NN NN N R RN N e
e o o K g g
e e e e e e e e e e e e e e e e e AR e e e e e e e i
L e e e C a E  a a
s A e ey
Ll i ............_............................Mm....-...................r.r.r.._n
W dr e de dp e e e de i e e e e e e e

r F rl o A
”...H... o .._.”... ...H...”...H...”...”...H...”...”...H...H...H........__-...... .._...H...H...H...H.r....rn._.....rn.r....r.r.r”.r.rt- |
dp iy dr ey e ey e e i A e e e ke dp »
AR S ke e e e e PRI T A
Ll iy e ey e i
W dr dr dp de dp ol ey ke ki b ke ke
L A i r ey e i
dp iy dp ey e ey e g
Lol N N
W dr dr s de dp e i ke ke e W
L * .4.....................t+
dr dr dr e e e d e ke e X
Lo W e iy i i ¥
Wt dr ey e ey e e b
L) L N )
e e e )

FiG, |



A
* v.r.rr.mnxr
A

A

US PP36,863 P2

]
o

leaﬂlﬂaﬂnﬂxﬂnﬂxxnﬂ

Hu..v
E M
x
.
x.
x
. x

o, H”H H”H”H
. HHH HHHHFH
|

XN
H:H:H
A
A
IH'H_'I!
h ]

Sheet 2 of 2

A A A A A

M_A
oA A A A
HHHIHIHH'H"
oA AN M M
HHHH"H"HHI
HHHHHHHH!?

e e o A
W

I:I!:I'HHHHII
H H
)

|

xﬂ

)
-

A
|
o,
~

)
N
?ﬂx?!:?!:ﬂ:?ﬂ Al
o e e M
’H’E’?‘! ~
e :

H"H M
"H
P,
)

N
>

. ) .3
- = .r.__. W Hlﬂﬂ“ﬂ”ﬂ“ﬂ“ﬂ“ﬂﬂ
PR MR RN KK

[ ] ¥ [
A
e
oo
:i!:x::u
!
]

H:H
e

L ]
m
L 'rlr
H
?‘!HH:H
o

H J
S

) ”xx.r.rnxx a
oo
W

A A A
A A AN
A,

L]
.Hil!
E

oA
o
A

Jul. 29, 2025

AN
K AN A AN AR TR X
F R
= & A

X
Y
X
o™
o
X
2w

A
HHHHHH

]
»

F

Al

.
-
o

L

A
k.
]
L

s . .

.
H
EY

X
x
e
AN AN
o
x”xn E
A
o

EY
)
F
P,
F
2
M
A
E
o,
A

Al
Al
L
.

x
]
Al
|
-I
A
Al
I-I
o
]
"?d
-
]
’H
o
AN
|

F
Al
Al
Al
EY

oy K
L Y ]
MK
N X ]
A

™
Y

FY
H
x
o
H
o A
x
A
A

EY
E
EY
X,
Al
Al
Al
| H-
HHHHII:IIIHI:I:
Ml l?llll?ll
o, AN A
E
o
F
Al

|
)

e
)
|

Al
AR A W
)

"HHH _N N
H-Hxﬂxﬂxﬂxﬂxl"

A_A
)
-
LA M M A
M

i L
HHHHHIIIII
LI HHHHIIIII

AN
T
T xxxxxxxnnann“n

xR
*
Y
x

£
o,
Ml

|
|
.
M
"H
%
-.:E:.'

il!ii'xlxﬂ
|
]

x
Al
|

-H

A

A I |
o)
)
|
A
|
A
A
|
|
o)

r...
F
A

Mo NN A A NN A MM

h ]

A a

. .I.v_"

E

)
»
)
L)
» 4*4*4-*&:4:1-
> EM)

L)
L)

Fx
AKX
NN )

E
»

M X XK
i
xxwxfa.v.nnna“ana ..Hnuxur. .

R R
2

M2
s

J
Al

-

o

Al
"HHH:HHP
E |

X HHH“H“HHH”H”H”HHHHHHHHH”HHHHH“H“H“H“H
. HHHHH..ﬂHHHunHHHHHHHHHHJHFHHHHHHHHHHHHH

ettt e T Si Vs
o i )

FHHHHHHHHHFFFHHHHHHH

B o o
A oy i i e e iy e i

Mo N NN N ERENRERXNXNNERR

i

U.S. Patent

AAALXETEXI LA ALELXEXLRERE

.ﬂ“ﬂ”ﬂ“ﬂ"ﬂ
IFHHHH

I:I:I:H:Hxl!‘:
PP AL

ol
il o
o
N A
2o

F
l‘!:l!:l! k.
?Exﬁx?!
?l"?lx?l

J L
v_v.u..rr.r.xx x_X

H
FY
.

N
T

E |
Al
H"HRHKH
oM
Al N
RN
o

Mo A XXX XX XN

HHMHMHMHHHH x
A A A

N N

ol i

A A
A

J!JHJHJHJHJHH.HHHHHHHHI

»
£
E
H
F
-
H
Al
Al

A

L
F

Y

(R R R N

x_ XX

K KKK R
X XXX XREXEX TN
E

.Hﬂlﬂﬂﬂﬂﬂﬂl:bﬂ:

A_A
A A A A
X, Hl:ﬂ:l:l:l
HHHHHFHHHHIHHHHHI-

.

Hunl
!HH
oM
]

*
r.wa x
o

b
FY

A A A AR K KM N
>

L N N
AN M M N

Al

-]
FHFI‘HHHHH&H"HHHH

A

Al

A

E

?ﬂxﬂlﬂxﬂllxh

)

E |

|

Al

N KRN M KN K
-
N NN

Al
Al
o, ?HHHH:H!HHHHHIIHH-
-

|
.
M
F
-
‘2

A
i
an“x XA .va_ A
> PN R A A R
N x”xxx”x”anxnx”x”n”n”xn ;

; O A i i A
N

o A A

-

Al
FE N N

HIHHHHHPH"HHHHEHHIH

E

'
Al
X
Ml
Al
|
Ml
|
o A
A
H
H"H
E
F
H"HHH"HIIH

o A
H
F
F
|
o
= I
E
-

KRR
e R R

]
I
HHHHHHHHH

A

Ml
Al
Y

M_X
HH.
2
k]

)
i)
o N
)
-]

L A

EY
F
]
]
EY
EY
F

F
!

HHHHIH
F
M
Ml
-]
£
E
~
N
|
A
A A
2
Y]

F
o
-]

F
E
"
]

o
]
A |
)
F
F
Al
xﬂ

E |

.

|

£

~

M

F

_A

LA X NN K M

E |
M
o,

E I
N

F A |
A
N
H
N
F
A
Y

A
L |

aHHx !Hxﬂnﬂuunwxnnxﬂﬂn A
) .er.v.r. WA A .Hx.ﬂumv_xxxnxn x X .xxv. )
i i r..xr.xr..x.xr.ua....

iy
L
M

X,
]
.
¢ X
-

E)
L,
|

X
-
-
-]

k5
-]

e n A aa A
L I

”. ol
A AL AL . iy i

-
)
)
|
»
b
-
o
o)
o)
-
2

>
M
e A
PHFHPH LN A
o
X

o
PH
HI'FH HJ

i

X
x
; X W K
o]

e a
H'H

™

»

L

i

x.
-
ol
" !
iy,

o
Y

o

il i ol o i i

H
F
-
F
E N N
M
»
]
1)
Ml

L
HH"H?‘H*H M

E o N N ]

)
Al
-]
)
-]
ax
-
-]
E |
)
X
E |

" u.u.xxuxunxuunn
i A A A e o e e
} POA MMM M N NN N MAER

“..Y.HFP.HHHHHHIHH“HI

o

FY

A
M

A
.
x
A

x
X
A

-
|
M
il-il!!H

2
Al
F |

A
x
X,

M
.
x
.
x
.

HIHHHHHHH..
B |

IIII.

_p_
L ]
I'

e

A
I-I

IIHHHH
e

k.
ko

= ]
|
M
H;‘Hx?d!

FY

A o o

E i

o

r Al A A A N
M N A A N AN
>

A

e
!'IIH'II b

.. l
R
i

E g i i i Ol i i A A
E i Mo M MM MM NN N MM KK M KERER

N o A
i il

E AN M NN N N NN EEREXEERRE
A o M KKK N KX ERERER

E o LM M MM KN MR E XXX E

“u_ FHHHHHHHHHJ!F 2 >, u.. N III

o e e o o nx”xwx”x”nnn“aaan .
A e e e a  a A

HHHHHHHHII‘II' L L L

X E R X EENN ot & & & dr b & S
L,

A i

FY
Y
‘.F!
e

I
JH.q.q....q.......q.q....q.............r....._ N

E
)
W

Ty

L
Y

N
AL
npoy

AL N
X
e

A X

AN A NN

AN NN NN
|

)
e e R AT
X i
x i

|
A
A
H"HH
"H"HH"'
Al
F |
N N R
.
-

Ml
N
FY

[

»
L]
XA X

»
|

T

A
>

LN
Hlu“H“H Ay
x_x

o
HIII
n

F

e

M
A

-
i
RN KR R R RN

i

A E g
y L

Hu..un b

L
A L
s K

i i i x”xnn”x”nnn“a“n”n"a"n"n” o X
T T ! s

X XN NN
”H“III x HEH”HE

| III | IIHIHH!H.HH
K ERE X XXV
K L] b
Ilﬂll EEELRX

o
-

x. Hl.l x llv.

HHHHH x >
P T

i i |
a
|
X
XN
!

|
H"l
L}

|

Ml

A
A
L]

h_]
»

HEXEXEE XXX N ]

X RN EX s KKK

o, X REERREX X N HHHHHIHHHIII
x

"

x
XXX R X R N k XA X x
x x, x

]
AR X R A HHHHHHHIH
.

N
X

Ll I

A TERIRESTSXIE XM

Wk kA

.HHHHn"l"l"n"a"l"a"l"lnﬂw
AKX XEXEREEREREMXMN
L
L ]
AR A e P N N A A A
a_ ; ; ;
.u_"r.xrxxxnanaaanananxxxrxv.xr oo,

‘e

|
i

-

! oo
FHHHH XXX EEN o & o i .rb..rb..rb..rl.l.l.}.li
! W e de b e ke b b b b dr A b
i i b Ak Ak kA kA d d kb i
e ) .....r.r.__.._.__.r.__.._.__.r.__.__.__.r.__.r.r.r.__.r.r.r.r.r.-...........-...-.l
N NN A N
k¥ hh .__.._.__.._.._.._.__.._.r.._.r.._.r.r.r.r.r.r.....r.................-.l..-.
! ....-.............-.....-.....-.................r.r.._.._n.._.__.._n.._.__.._n.r.._.._.__.r.r.r.._.r.t.r.r X d i i
......_..................-..............-......._..r RN .r.............._..............-.

e dr & Jr Jr Jr Jr Jp dp dp dp o dp dp dp Jp Jr b & & Lk Jr Jr Jr A O Jr & Jp Jr Jdp 0
T T T I A & & b & b b FE ok ok o

e e

W A Jr b & & Jr Jdp dp dp dp dp dp Jp Jp b & b b & b & & Jr 4 Jr o Jr e dr Jp Jr dp

L N N

., e

L g

F
o

PR )

LN S T S ity Pl i i i M

*

ATy e e e e
L )

N e

Wl e e dp e e e e dp dp dp e de b kb A
o ar b b kb oA

N N N e R

W & i dr i dr dr b dr dr de b de e de b b de A b b kK

W dp dr Jdp dp dr dr dr Jr & Jr Jr Jr Jr Jr Jr b b & k& &

i dp b drdr b dr O b b de e b de de oo B B Ok kN

L
]

MR MR

T

[l

L

FE_& o o & I HHI'
..".Hx”ﬁm.”._w““n s
lllll ll | .

e

[ o o
o O x

» 0
)

A

iy

W)
e
T AR A
L PN e

e
s
X
N

]
L

:-
|
!
!
»
iy
i

Y
FY
‘e

"
-

A ;
! x

A A
A
A
F
M
o
.
?ﬂ?ﬂ’
o
xﬂ
FY

Lo
oo, rxy”xrxy”xy”xxxxn

oA ol
L I e S i iy gt

Y
FY
»

.
FY

ol

LA N R R R R R R N N MR RN NN AN RE

Illll " Hlll m XX M A HHH
I"I KEREXX X HHH
ER X X HHHHHIH

o
AN A
]

:: -l'l

i!_"l
AL A AN A
|
|
M
|

[y

g .HHHHHHH L L L

-
2
»

g

. HHHHHI L ]

i ar

¥ i

o e

o)
-5

W
FY
Ml

o ]
A HH"H"HHH"HHH!HHF
M_M

XX
R
x

MK
H N NN
] .
H A
x

HIHH"H"HHH"HHH’H

nrx .x xxxﬂx .xxa
R RN NN NN K WX
N

)

E |
)
-
E I
E |

|
|
1]

I i i i i
* x“xxx”x R I

FY
A

L N A A N M N
Al Al
A_A
IH-H!H"HHHP

r
r
L
IHHHHH
bbb‘.
b.lbk
| ]
L
*bbl
bb;'r
A

MR N X NN N N R R R R R R R R R )
| B R & 4 kb b s b s E h

LA

a & & a & & & & &
& & E I

| IHIIIHI II Il.

-

o

AN R

A X XN .HHHHHIHIH

Ao N R

g
-

FaFyty
»

'-I‘-i-l-l

ol
ey

A

|
>

R
AELR K S

N
x b

Hxﬂ .

X
.
XM

|

[
*ar

i
X

o ar
.-..........._..........r.r.._..r.....r.rn

o

dr b b kb M oA

s o

R Ilﬂlllllll

XX Illllll

b o
L
.

aH__.".."a“nHﬂﬂﬂﬂ:ﬂ:ﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬁ:ﬂ
g g g P R I L
o e i

M 3
PeaetaTete?
Ly i) xﬂxﬂnﬂx '

o e

lx:l |
M

Al

|

“._.u.. ._ﬁ
L
)
AL
LR

L]
*
L]
[3
-

A
MM
|
L)
5
5

A
Ml
»

e

"y

»
¥
¥

R
rx NN

.___.__.“.4”...”...“&”* Pl
i e
m Cat b
T

»
¥
»
¥
¥
F3
F3
F3
¥

NN

" i

¥
¥
F3
¥
F
¥
XX

)
)
X
EEN )

i b i

X B KK

EE e
)

X F B K B KK

Cal )
Ll

x
X
X
x
o
E )
X
E )

EY
X
&
X
X
POl
X
K
K KK XX
)

)
X
¥
F

F3
¥
¥
F3

]
"H
]

Al

‘e
~
]
A

-5
E o)
Mol
XX R M
"HHHHH"H
MM A A
A A

o

i dr

4-:4-
Ax

-

]

P
i
i
W ¥

i

5K

.4“.__.“.4._...___
L
Ll
)
*
Y

)

)

X
LN
»
)

F)
F
¥
F
»
»

X
E )
X
x

»
»
»

s
n.._.._.r.r............

L N NN N )
o b b
A e A e e e

X
»

[3
-

»
ALK R KN
L)

»

»

L ]
l'-i
L]

-
-
&

]
L

R, 2

M_A_M A A A >,
A A A A
Al



	Front Page
	Specification
	Claims
	Drawings

