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Botanical designation: Hydrangea macrophylia.
Cultivar denomination: ‘H220910".

STATEMENT REGARDING PRIOR
DISCLOSURES BY INVENTOR & 5
APPLICANT/ASSIGNEE

An European Community Plant Breeder’s Rights appli-
cation for the instant plant was filed by the Applicant/
Assignee, Hydrangea Breeders Association B.V. of De
Kwakel, The Netherlands on Jan. 4, 2021, application num-
ber 2021/0007. Foreign priority 1s not claimed to this
application.

The Inventor and Applicant/Assignee assert that no pub-
lications nor advertisements relating to sales, offers for sale
or public distribution occurred more than one year prior to
the eflective filing date of this application. Any information
about the claimed plant would have been obtained from a
direct or indirect disclosure from the Inventor and/or Appli-
cant/Assignee. Inventor and Applicant/Assignee claim a
prior art exception under 35 U.S.C. 102(b)(1) for disclosure
and/or sales prior to the filing date but less than one year
prior to the effective filing date.
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BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Hydrangea plant, botanically known as Hydrangea mac-
rophylla, commercially referred to as a mophead-type
Hydrangea and hereinafter referred to by the name
‘H220910°.

The new Hydrangea plant 1s a product of a planned
breeding program conducted by the Inventor 1n Dresden and
Lengerich, Germany. The objective of the breeding program
was to create new strong and freely-branching Hydrangea
plants with strong sturdy stems, uniform flowering habat,
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large inflorescences with numerous showy sterile flowers,
attractive sterile flower color and good postproduction lon-
gevity.

The new Hydrangea plant oniginated from an open-
pollination in April, 2012 in Dresden, Germany of an
unnamed proprietary selection of Hydrangea macrophylia,
not patented, as the female, or seed, parent with an unknown
selection of Hydrangea macrophylia as the male, or pollen,
parent. The new Hydrangea plant was discovered and
selected by the Inventor as a single flowering plant from
within the progeny of the stated open-pollination in a
controlled greenhouse environment in Lengerich, Germany
in April, 2014.

Asexual reproduction of the new Hydrangea plant by
vegetative tip cuttings 1n a controlled environment in Leng-
erich, Germany since the July, 2014 has shown that the
unmique features of this new Hydrangea plant are stable and
reproduced true to type 1n successive generations.

SUMMARY OF THE INVENTION

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

The following traits have been repeatedly observed and
are determined to be the unique characteristics of
‘H220910°. These characteristics 1n combination distinguish
‘H220910” as a new and distinct Hydrangea plant:

1. Relatively compact, upright and uniformly mounded

plant habat.

2. Vigorous growth habit and rapid growth rate.

3. Freely branching habit with strong, thick and sturdy

stems.

4. Freely and uniformly flowering habat.
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5. Large mophead-type inflorescences with numerous
white-colored sterile flowers with purplish red-colored
margins.

6. Good postproduction longevity.

Plants of the new Hydrangea can be compared to plants
of the female parent selection. Plants of the new Hydrangea
differ primarily from plants of the female parent selection 1n
growth habit as plants of the new Hydrangea are more
compact and uniform in growth habit than plants of the
female parent selection.

Plants of the new Hydrangea can be compared to plants
of the Hydrangea macrophylia *Agrihydrazeventien’, dis-
closed in U.S. Plant Pat. No. 26,453, In side-by-side com-
parisons, plants of the new Hydrangea differ primarily from
plants of ‘Agrihydrazeventien’ 1in the following characteris-
tics:

1. Plants of the new Hydrangea are more compact than

plants of ‘Agrnhydrazeventien’.

2. Plants of the new Hydrangea have slightly smaller
leaves than plants of ‘Agrihydrazeventien’.

3. Sterile flowers of plants of the new Hydrangea have
white-colored sterile flowers with purplish red-colored
margins whereas sterile flowers of plants of ‘Agrihy-
drazeventien’ are completely white in color.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

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

The photograph on the first sheet (FIG. 1) 1s a side
perspective view of a typical tlowering plant of *‘H220910°.

The photograph on the second sheet (FIG. 2) 1s a close-up
view of typical inflorescences of ‘H220910°.

DETAILED BOTANICAL DESCRIPTION

Plants used 1n the aforementioned photographs and 1n the
tollowing description were grown during the late spring and
carly summer 1n 13-cm containers in a glass-covered green-
house 1 Lengerich, Germany and under cultural practices
typical of commercial Hydrangea production. During the
production of the plants, day and might temperatures aver-
aged 17° C. Plants of the new Hyvdrangea were one year old
when the photographs and description were taken. Plants of
the new Hydrangea treated with aluminum sulfate to “blue”
the 1inflorescences do not show any significant color
changes. In the following description, color references are
made to The Royal Horticultural Society Colour Chart, 2015
Edition, except where general terms of ordinary dictionary
significance are used.

Botanical description: Hydrangea macrophylia ‘H220910°.
Parentage:
Female, or seed, parent.—Unnamed proprietary selec-
tion of Hydrangea macrophyiia, not patented.
Male, or pollen, parvent—Unknown proprietary selec-
tion of Hydrangea macrophyviia, not patented.
Propagation:
Tvpe cutting.—By vegetative tip cuttings.
Time to initiate roots, summer—About two weeks at
temperatures about 23° C.
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1ime to initiate roots, winter.—About 18 days at tem-
peratures about 20° C.

lime to produce a rooted young plant, summer.—
About four weeks at temperatures about 23° C.

Time to produce a rooted young plant, winter.—About
five weeks at temperatures about 20° C.

Root description.—Thick; typically whitish brown in
color, actual color of the roots i1s dependent on
substrate composition, water quality, fertilizer type
and formulation, substrate temperature and physi-
ological age of roots.

Rooting habit.—Freely branching; dense.

Plant description:

Plant and growth habit—Relatively compact, upright
and uniformly mounded plant habit; strong and
sturdy stems; rapid growth rate and vigorous growth

habit.

Plant height.—About 20 cm.

Plant diameter or area of spread.—About 40 cm.
Lateral branch description:

Branching habit.—Freely branching habit; when
pinched, about eight lateral branches develop per
plant.

Length—About 12 cm to 14 cm.

Diameter—About 4 mm to 5 mm.

Internode length.—About 3 cm to 5 cm.

lexture.—Smooth, glabrous; fully developed, woody.

Aspect—Upright to slightly outwardly.

Strength.—Strong, sturdy.

Color—When developing: Close to 144B; at inter-
nodes, close to 187A; lenticels, close to 187A.
Developed: Close to 144B; at the internodes, close to
187A; lenticels, close to 187A.

Leal description:

Arrangement.—QOpposite, simple.

Length—About 8 cm to 10 cm.

Width.—About 6 cm to 8 cm.

Shape.—Ovate.

Apex.—Acute.

Base —QObtuse.

Margin.—Dentate.

lexture, upper surface—Smooth to rugose, glabrous.

lexture, lower surface—Rugose, glabrous.

Venation pattern.—Pinnate.

Color—Developing leaves, upper surface: Close to
147A. Developing leaves, lower surface: Close to
137C. Fully expanded leaves, upper surface: Close to
1478B; venation, close to 145B. Fully expanded

leaves, lower surface: Close to 137C; venation, close
to 145C.

Petioles.—ILength: About 2 cm to 3 cm. Diameter:
About 4 mm. Texture, upper and lower surfaces:
Smooth, glabrous. Color, upper and lower surfaces:
Close to 145B.

Flower description:

Flower type and habit—Showy sterile tlowers and
small inconspicuous fertile flowers arranged on
mophead-type terminal panicles; panicles globular 1n
shape; rounded fertile and sterile tlowers face upright
to outwardly depending on their position in the
inflorescence.

Fragrance.—None detected.

Natural flowering season.—Plants flower naturally 1n
the late spring and 1s continuous throughout the
summer in Northern Europe.
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Flower longevity.—Fertile flowers last about one
month on the plant, fertile flowers not persistent;
sterile flowers last about four months on the plant,
sterile flowers persistent.

Quantity of flowers.—Freely tlowering habit; about 30
fertile flowers per panicle and about 100 sterile
flowers per panicle.

Panicle height.—About 8 cm to 9 cm.

Panicle diameter —About 12 cm to 14 cm.

Fertile flower buds.—Length: About 5 mm. Diameter:
About 4 mm. Shape: Rounded. Color: Close to 68B.

Sterile flower buds.—Length: About 8 mm. Diameter:
About 8 mm. Shape: Rounded. Color: Close to 157D
and 64B.

Fertile flower diameter.—About 5 mm to 6 mm.

Fertile flower depth (height).—About 4 mm.

Sterile flower diameter—About 3 cm to 5 cm.

Sterile flower depth (height)—About 8 mm.

Petals, fertile flowers—Quantity and arrangement:
Five 1n a single whorl. Length: About 4 mm. Width:
About 2 mm. Shape: Ovate. Apex: Acute. Base:
Attenuate. Margin: Entire. Texture, upper and lower
surfaces: Smooth, glabrous. Color: When opening,
upper and lower surfaces: Close to 63C. Fully
opened, upper and lower surfaces: Close to 63C;
color does not change with development.

Petals, sterile flowers.—Quantity and arrangement:
Four 1n a single whorl. Length: About 4 mm. Width:
About 2 mm. Shape: Ovate. Apex: Acute. Base:
Attenuate. Margin: Entire. Texture, upper and lower
surfaces: Smooth, glabrous. Color: When opening,
upper and lower surfaces: Close to 145C. Fully
opened, upper and lower surfaces: Close to 63C;
color does not change with development.

Sepals, fertile flowers.—(Quantity and arrangement:
Five 1n a single whorl. Length: About 3.5 mm.
Width: About 2 mm. Shape: Ovate. Apex: Acute.
Base: Obtuse. Margin: Entire. Texture, upper and
lower surfaces: Smooth, glabrous. Color: When
opening, upper and lower surfaces: Close to 143A.
Fully opened, upper and lower surfaces: Close to
143D; color does not change with development.

Sepals, sterile flowers—Quantity and arrangement:
Four 1n a single whorl. Length: About 1.3 cm to 1.5
cm. Width: About 2 cm. Shape: Deltoid. Apex:
Obtuse. Base: Cuneate. Margin: Enfire. Texture,
upper and lower surfaces: Smooth, glabrous. Color:
When opening, upper and lower surfaces: Close to
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NN135C; towards the margins and edges, close to
63 A; color does not change with development. Fully
opened, upper and lower surfaces: Close to
NN155C; margins (edges), close to 63 A; color does
not change with development; when “blued”, mar-
gins become closer to N81A.

Pedicels, fertile flowers—Length: About 5 mm. Diam-
eter: About 2 mm to 4 mm. Strength: Moderately
strong. Aspect: Mostly upright. Texture: Smooth,
glabrous. Color: Close to 63D.

Pedicels, sterile flowers.—Length: About 1.5 cm to 2.5
cm. Diameter: About 2 mm to 4 mm. Strength:
Strong. Aspect: Erect to about 45° from vertical.
Texture: Smooth, glabrous. Color: Close to 69A.

Reproductive organs, fertile flowers—Stamens: Quan-
tity per tlower: Eight. Filament length: About 1 mm.
Filament color: Close to 155B. Anther length: About
1 mm. Anther shape: Conical. Anther color: Close to
63D. Pollen amount: Abundant. Pollen color: Close
to 155B. Pistils: Pistil quantity per flower: Three.
Pistil length: About 3 mm. Stigma shape: Oval.
Stigma color: Close to 155B. Style length: About 2
mm to 3 mm. Style color: Close to 155B. Ovary
color: Close to 155B.

Reproductive organs, sterile flowers—Stamens: Quan-
tity per flower: About eight. Filament length: About
2 mm. Filament color: Close to 155B. Anther length:
About 1 mm. Anther shape: Conical. Anther color:
Close to 63D. Pollen amount: Abundant. Pollen
color: Close to NN155D. Pistils: Pistil quantity per
flower: Three. Pistil length: About 1 mm. Stigma
shape: Oval. Stigma color: Close to 135B. Style
length: About 1 mm. Style color: Close to 155B.
Ovary color: Close to 153B.

Seeds, only produced by fertile flowers.—(Quantity per
tertile tflower: About 20 to 30. Length: About 1 mm.
Diameter: About 0.2 mm. Color: Close to 200C.

Pathogen & pest resistance: Under commercial production
conditions, plants of the new Hydrangea have not been
observed to be resistant to pathogens and pests common
to Hydrangea plants to date.

Temperature tolerance: Plants of the new Hydrangea have
been shown to be tolerant to temperatures ranging from
about 3° C. to about 38° C.

It 1s claimed:
1. A new and distinct Hydrangea plant named ‘H220910°
as 1llustrated and described.

G o e = x



US PP33,741 P2

n“a"__.H.."a“__."n“.."__.“..“a"__.“x“xHn“.."a“__."..nxHxHxHr.“xH..HxHxH..“a“a“:“ana"a“a"a"nln"a"a”an PR R R H " "__.".."n"n“xHx”:HxHn“xHx”xHxHxHaH:Hxna"a"a"a“:”n“x”xuv_” H H “ " H H H H " “ H

R ERRERRRERRERERSXZRRX:XXEERR XK EXLEEREERRREERN e

XX XTEEREERRERTEREER XK XX XX ERERX XXX XX ETEEEERERETR REREZTREETXEXERERXENAXLEEAXLXEEXXIEEXR XXX A AXANEREZREX XL XER

X R XIERREERRERERRREXN X ER XXX XEXEXEXEXREXXXEEXEERR XXX R X RN XXX ERREERE X RN M AN

X X EE KX XREXXETERXREXERENAE RN ERE XX TER FE XX XX A RN AR

"n"n“aHn“aHn“.."a"aHn“n"n“__.“n”n“nHn"aHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂ!ﬂﬂjﬂﬂﬁ x R lanna..nannnnnan“aHn"nHn”IHn"anxnn”vﬂn“n"a”nnn"na s ua”n"a"a“n EXXIEX XXX XXX XX

XXX EXE TN R TN EREX I EREERXXEXXEEXEEXNEEXELXAEXIEREEX X XX XX XRE XL LR RX

EER XXX XXEERERREREXN X XEREX LXK KR L AN ER X EREERERREREX XXX NN ELEX RN

XX X xR X o A ERE AR ERER XN NN EETEERERERRERX

EEXREREXREXRERRERREXS X R ERREREX XXX EREEEN TR TR

XX XXXXXXEREXREXERX XX ; L B

L A m N o i

X XA EE R A REXEIEREREXER XXX EALEEEEXERE X LXEER XXERR XX

XXX R R ( XX NN E XN XN ERRE X R X RN X RN NN

A 2 x x A A A A S

L ) " L

X XN R RREEXERE XXX EEXE XX ELEXEEXEREERERREEREREXXERXAXENXEEX LR XX

" " L e i

x XX XERELENENNALKEEEENL A EEEEREEEREERREXERER XXX XX TN

L ERERREREX XXX XXM TR ERXREXX XML TN

x X o A A
L " X A A i i
n"n"n“n"n ..HHHH a"__.Hn“xH__."..“a"__.".."n”nHr.Hx“nHr.”v“”r.”r.“xHxHxHx”xH.a.“xH__."..H:n.__annnnaaananaaannnaaanarxrv.r ; xmxnnnnuxwx”x”x”x
"u“n"__. HHHHH I e o e A oy xr.nx“n“xnnnxwu”xw
R E X X b A A O i A, i
X " e r o
X x x A A A A KK
ERE R R X x A A A
" xER = L) oA A
e X KR " r i i i
e xR L) i
R R R o X R
a“ln "a“n x xnx“an__.“n
] ® X A RN
I EER o
xR R i
Z e E R i
R E R XA NN
" X E R " ; A
n"n"l"n" :.Hx”x”xwx”xun”nna”n"n”x”rﬂuv " .rv.v_nrxx”n”n”x”
EERE o A ; A A WA A M A

X
y ..__"HHHH!

]
w
L)

k. 4

L ) 1) 3
..._-_”...H:H.._H...w.r”.qu.._ et JH...”...“.q“..”.rni o .x“n”u
ARk & W R e A E s
M NN NN RN X

L W N

]
-] E
l"H“l"l"l"l“l"ﬂ"ﬂ"ﬂ“l"l“ﬂ
KX EEREESXST N XN
X EEERERERRMX N XN
x X K EREEXENEXN
X EHKENRENRERERESXNLENR [ ) o dr i & dp
HIllllllﬂlﬂﬂllﬂﬂllﬂlﬂlﬂlﬂ .-..-__-..-..-_.-......-..-...-......4.........-...-..-..-_

EEREEXLRESXXXRET
R RE I"I"I“I"H”H"H”H
KR EREERERRETZE

e

A )
ety

[ HHHH..H:"-":“-":H ll-__n
W ._..._._4“-_-
i
Pl
N Ly
MM
A A
"y e N
ot i
.-_.4.__.....4.__..___..........4”-.1..........
», ._..._q._q.._.“#H..q”.__.”_-.._._-..q
Pl
Pl
Ny

Sheet 1 of 2

L ]

Al
L ]

»

¥
X
FY
:1-:1-"#
l-:l-:l-"
F )

wk e
X X
)

Dec. 14, 2021

X
By i

EEEEERANETRERERERRX _..u”..”n“l"nanxnxnn e e o g JﬂHﬂHﬂHﬁHﬂHﬂHﬂHﬂH
n__.nHnHn"a"a“n“a“nﬂu“a"n“n"a"aﬂa xR R R X . .nn“xH___Hn“ana"x“xnaﬂx“anuﬂnnxnxﬂ o o, .x”x”x”y”” xnﬂx”nwx
XRERERERREREREERRETRERER R R R A RN AW NN ; N )
x XA TR XRRERETEXAXINETRERTE X ETARXEE AR XT AR XN ol A R
N L ; A o m a a a a A AN A AN
EEXXXRARREEEXRERERRE IR ARERXTEXTRERDERN I I
A o ; A N N )
Y X R xR E XN A XX A AN L A A A N i A

R R X o R e N A A A e e KA

EER XX ERXRXXXXXNRERENNN XA A R A A N A A M A ;

R R N i ;! o i
"n"n"n"__.“n“n“x”xxan_._aanan__.an__.annannanxnnanannxnnaannn: Hx“HHnHn“aH___“x“:_HnHn“aHx”x”xHu__Hx”x”nwx”x”xmxﬂvﬂx”n”x”v 2o _“x”x”nnx“x”x”n”xmxnxnxﬂx” .”nﬂn”.x“nﬂ.x”an”n
L T T ) X A R R W A a e ; o
EX XXX XA A AR AR A X XX ARER A | XX R X XN TR RN AN A X AR N A A A ; A A
T T X A i Al
R I R R I R B I I X R X e E R R R R R R n o a w wa a  w w N
L N N i A iy
ERXEXXRAIREXTEAELXEAEXEEEEX XXX RR A A R A A A A M A A R A MM M A AN i g

L T T A N
ERXZXZXXEARX RN XRXLENTXNENTRX LR N N N N N i il
i L i ; A i e e )
; P iy
na“a"x“x“a“:“a“aHxHa“xHnHa“aHxHn”x”xﬂxna“n"a“znxuanaxna “n"a"a"..“a“a“n"n"a"n"a“a“x o e e e e e A A A e A e e e e e A e e A v.“vﬁx”x
R R R RN N A RN AR E RN ERREEXERRERERERXEKERRERRR i N ; Nox A
“a“__.H..“aHnH:HxH__.HxHx“__.Hn“a"nHxHﬂHﬂHﬂHﬂHﬂHﬂHﬂHﬂHﬁHﬂHﬂ?ﬁ a"__.“..“a"__.H..HaHx“..HaHn"..HaH__.“..“a“__.H..Ha”xHnHxHnﬂn“xnxnxux“xwx”x“anux” o xHr.Hﬁﬂﬁﬂlﬂ:ﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁﬂﬁfr v.xr.r.”xnnux
ERREREX X ER XA ERR XX RRA X NN I N N N A N i
T L U I A A A e N i i i g )
L T R AR W NN R R R X M A e M M N e M W x A A N T T a0 a
EERR XA ZXAEXAAREA L X AAX X AR XXX XXX LN L N N N N e N ol
R R XA A R X R R R R X N R KN R XA N MR I R A N iy ]
FEERREEXR IR XZXEXEARERE X XEZ X XXX R X R R X N EE R E N R R R R R A x N A ww amaa a a a w a aw  w m  a  w N
EREREXREERREELRREERXERERRX TR RER XXX R R R R RO R R M A X e RO R R R MR A A x A m x a m a a a a a  a a e e A X A iy
ERERZXARIANEIXTAIREE X XTRAEX XX XXX X XXX XXX A A N A AN
RO R R R XX R R E R AN KRN xR ER AR R R R e E R o A A A x A A 2
KX AXAXXAXAXAREXARAEER AL XENAXXEAXREX XX EXRAXARREXAEARZXXERRERERX XX XX KA MAXX MK ol
i T I e i iy
XX XXX XX AR EREEX AER AR ARE XA TR ER X EXERERXEXRERXFEERRXRRER X B X XXX MH T X NN ol i
F KA R X AR EER R ER A XX R ERE AR XX AERR X KN x ERERREERREXEERRERRRXM X X33 XX o A A

XX x XX AR XRERRERE XXX XARRERERX XX E XX R E XXX R TN ] T e N A i i

E IR e TR R e e e R R e N L N N i
¥ EX AR XERAREAXEZXTREXEIRXEXAERERAA I IR AR A AR R XXX X2 EERZ EXRRERERXRERXRE XXX XKLXNEXY XX ol ;
3 x i e L N A i i
x I EXEERREXIEEREXX XY FTEERREEXTIE X AR X XA EREER XA AL AN AN REALIRER X ER EERR EREE X ERE R R R N X A N o AR A W x A a a a w w w w wow aa aw o wal ay
x EFERAEEER R ERE R R R R E R R R TR R R EE A EE AR EERRERRR K KX XEXARAXXARRE X ERER X XX XERE X B A N
" X EERETIEEXTETEXXAXXIXIEREREXRE XX ZIER AR IEXXT T REERRERAXY X XXXTANXEXTRXRXREXN XXM w X N A N i N
EERREERRERREREERRERERERKEER X TR RRRERREERRERER XRERRRRER R X 2 & ¥y X e R e 2xn X | A N i N
EEEIFEEEXAEREEREAR IR XXX AEREERR I IEAEXAR AR AERETRE A XX AN X NAXXERIRERRNEXXRX X EREEEER XXX AREAXAXALXEAALA TR X T RAN XXX XEELREXERXEE XX NN EX NN X
L i T x x o N e S N T i
x R I I I xR xRN XN R N KN AR AR AR TN WX AN AN A MK KX
EEREXRXREREERRERERERERERRERRREREXLEREEERRER ARREAERERR X X M XA XXX XX ERERREREARER KX 7 N X e x o
" x X T XX T ITEEREETXXIRAEIREERERXXTRXAXIETRAIREXEXREREXXERRS XXX X XERENTRREERERERRTEXRETNX A x X E XX E XX AN R ERERE XN XXX LA KK NN KX
] ..ann.:....:.na__...n....n__...a__.xa__.na__....:...anna__...nnxunuunuuxuaaaaanaaxa:aw.n o e R X T N i
R E EXAREZTARERRERARERRRAIREAXAAXAAZT XN A IEEEREAARERE A AL A A AARAAXLIEEIRXEARE AR X X X & B K M K ¥ xR R XA A TR A R X R E R R EE R E A XXX R AL X AR XXX NN A X
L i i i i o n " x R xR e I T i e
IR R IR XXIRERRIERAR EXA XXX XX IEE XX AR EIER A X AR AR ER X EXAAXXXAAXIERERER X XX X R XXX ll-l.ulnwuun xR u XE XX R R TR N N
ERREREEXREREERRE XX AERRAZAXXREARRER X X X RREERRZXXRRERE XXX XNXEEENEXRERNEL TR XX XN XN EER N ll-a R X ERERERERRZERR L T N
X R REREERXTRERERR XXX XERREXXEREXTREETXREXXXXERRRZXEREXRRX XXX EEXEXXRXXNTRERERN XXX NN i ® rn XX A EERXRXERR o kX X M X A A A N KA
R R X E R R R R R R R N R R R R R R R R R R X R R e R R RN R R K R R A A A RN N A RN W W A AN xm A E " E R R NN T
IEEXREARRNER XXX EETERRREXA AR IR A XX A XXX AR AT A A AT A AL XN AR XA AR AT A X XA XA XN R AN X XA A XA AL RA® YN X xRN XA A KR I XERRERXXEIXEAERLREXERNX
i N T ) X e X a W A X e N
EXRREZETXIERERXARIEREERERERT AR X A AEER XXX R AR R AR X XX A X X A A X X A X AR A X TR R A X AR E XXX AN XREEERRE 2 S N EEXEXXRE N
KR A R EEREE R R R EE R R EE R EE R R AR AR AR E R R R EERR K XA XXX AL AR RN R E R AR ER R X EXA AR ERR X " X A A N N R A AN A A AN
e I R e R R A AT T AT T R e R

U.S. Patent



US PP33,741 P2

Sheet 2 of 2

Dec. 14, 2021

U.S. Patent

- - e e e e e a e e a e e e a s m e maa m a e m s a _m_m s _m = s m a s m a a_a e a4 a4 4.

X xR REE KX R XXX XN X NENN N X k A y ; o, LA y ; y M JE M M AL A MW N M NNEEXENEEREREEREEEXEENRERESEERENEREENERET

F e S - - - -

-

P S S S N S R I S R

R X N X EEEREER
nxHanxxnnaxxy.nHxxxnnHHH”xHHHxHn”HHx”n“n"l"n"H“n"n“HHHHxHan”x”!” ) A ; iy ! e A ! A A ) xHHnxHaHxnxxrHrn”xHx”nHxHnHx”HHx”nHa"a“n“H"l"n"a"a"n"n"l"n"H"n“n“H”nHn“H"nHn"a“l"n"n"n"n"a"l"n"n"a"n"a"l"n“n"a"n"n"l"
T T T ; ; I EREXREXIERERERERERER
o N ! ; ) ) ; ; ; A A e A R R R R R RN AR X AR EZERERERRERRERER N
o T A e e e e ; ; - N A ; ; - ; A N ; ; A A A A R A K R A R R X R R R NN A AN R EEREXREIREERZERXRR
I i T ; ; A e e e e T
I A N i ) ! ) A R N N A R R XXX RN AN ERE ExXxE xR E RN R
xR e e aa aa aa aa  oa  ad a a  ! g ; ; ; ; N I i i L
) ; 4 4 X 4 ; A kxR R R E R A E R R AN AN A A R EE R R ey o N
L A e i F g N
o I I A Al i Al A a a a a a a a  a a a a a a m  a  a E E E E A T E R A N A
N i I I e T i
N e A R A A N A A E R RN XA RN AR XX E R AR RE XA AR IR ER AR XXX
I i T L) A N T i T i T L
e o A A ! I R N I T T
L A lnv.ﬁnnxxxxxxanxnxHxxunnaaxunxunnaxnannaana XX R AR R XX
I A T a a  a a a w  a a a E E R R R E R e X E R YR RN
T i T T T X I A T A
N i A R | A A A A R AR A A A N KM AKX ERERERERETRERERRX x X R XX
I I A I N A e e e e e o e e o e e e e e N X
o I I A A A e e A R ey e
A e A e oo e e A o e e e e A A i A i e "X X
N A U ol I o i i i A e T  a e ol A
A A T Al el i T E T e i
A A o WA A AN A A A N AR RN AN AN XA AT XXX REERERERER
AN e e e e o o  ad a e a aa a ae al  ! ; ; g i I e e e
N A A ; ) Ll A N I
A e e e e e e e aa ea a a ae a aeada  ! o ! iy ; A MR A e e o e o e R R e XX R R
N U N e ol I e ; ; ! X A A A A A A R A A R K A M A N MR EN N EEREREEEET TR R
o o o e e o e e  a ! N e A T )

S A I A i ) g A A N
N A o i N e i i o I i N N
N I I o W e e e e A X R E R ERE
A e e e o e e e o e ar aadaa aa a a a a a aa E T o A e
N I A Ol i i e ; A A A A A e
N I A R o N o e e R e R,
L A A N AN RN XA A X RERERE XX LR
A e ad e e e e t a a ada a a a  a e a a aa ol e
I i N T N e I A e E A e X TR EE R R EEER
L N U i A A A N R AR xR R
L I T N I i i i XA AN N R R ER XX R ER R R
T N i N N i
N I I i i AR NN E R XXX EN AR EEARTR
R e e e e e p e al a o aaa al ! T
L I N XX A e ZEZ X Z XN A E R R R R R E R RS
o I i AR N AR R R R R R
O I N A I XXX XREERERZERXNXREXRR
i I T e i R R R R R R R o e e
N A KR XEERERRERXEXIEEERETXAXX X XERER
e e o e e e e e e e ! L )
i N Tl ER X ZER X IR EEREXR R R XX
N S i i i ; EEXRER TR ERREXERREXREXN
A A A AN RN R A e o e  ar aa aa a a  ay g J ; ; X R X ERIRERERERTREXR
I I i ; ; J ; ) 7 ; AR ERE R ERRE R R
N R A N I e ; RXZXEEREXXER
i T I i oy i i ; xR E R R R E
axHaHxrxHu.HxrxxnxxxHxnxnaxaxnxnxHxH.xx.xH.xu..xx.xHxu_mxrxxnnxnﬂn.xnnaxxxrxrxnxr.xrnx A e

; L A L L]
“IHH“H”H“H“HHHHH”H“I“I“lHlHH“H“H”H“H”H”v_”Hu._u__Hv_“”v”Hu__”H”HHH”!”H“HH!”H”H”!“H”I
IHIHHHHHHHHlHHHlHlHHHHHH.HHHHHHHHHHHHHHHu..HHHH.Hu..HHHHHHHHHJHHHHHHHHHHHHH!

“__.H.."xH..HaHxHn“..“aH__.Hx“..”xHx“xHxH..“xHxHn“xnn”x“anzna”x“xnnnxf :
i T
i
A A i
A A A A A A A A A
I A
A A A B O A A
A i
A A
i i i
A A A i

i
T "..nnn..nnnxxxrr.xxnxxxrxrnaxxxrxrxrxrxxxnannna ..Hanxxux "

o
EY)
Y

MM
-l
|
Al
A
o
]
-
A
]
F
A
Al
Al
H
Al
-
H
]
1)
Ml

XA XX AXAEXREREEERERSTE N XN
WM X X FRERRIRREIRMRH®HERS:SDNTE:NK
XA XEXEXREEZXEEXEESERNREXEXXER
EREXRERERELEREREREMSSXANXSEXENKXX
XX XEREREXEEREEREEENXERERENNSN
X RERERERRERERRNEIR:MNDZESXIRERRIFRE}N
X AEFEXATITERREEESNERLE XXX S
HHlIlHIHlHlﬂﬂﬂlﬂlﬂﬂﬂﬂﬂﬂﬂlﬂlﬂ!ﬂﬂﬂlﬂ

-

-lll
-I-l:l"?l"
W
AN A
it

M_A
--HH

A A

Al

A

MM

A

N

MM

Ml A

A

F N

Al A

]

o

A

A A
"H
M
F
|
]
2
-
]
F
|
-
F
-
]
Al
|
Al
A
-
.
F
Al
-
A
-
M
F
|
- |

KX X XXX Hlﬂﬂﬂllﬂllﬂﬂlﬂﬂlﬂl!

l?l
Al
Al
Al
A
Al
|
X
|
Al
|
Al
x
Al
‘.H

A
H-
A
EY

A
Al
A M N
A
A A

A

|

|

A

A i!ll
A

x I-H:H:H
"H"HH
F!.?!-?l
A

F e NN
A

R XX XX T XX
" n"__."n R n“nn
x "

" x i
A

|
Al
o)

|
|
-
o

i
S

E |
e
|

|
|
|

A
:ﬂ:ﬂ:ﬂlﬂxﬂ
H:H:H:H:Hx
oM M N N
H'l!vl!uﬂ

Hd A

I'I

A

A
H:H
A
H:H
Hxl'

Al

XEXEXEREENREDSRS NN AN XXX XXX

.
ME X KERERERRENS - HI!H..HHH?.HHHH1.I .!HHHHHHHHIIH
HIHHIIHHHI!H!HHHHF IH HHHHHHHHHHHHHEH.HHHHHI' . LA Ilﬂﬂunﬂllﬂllﬂﬂlllﬂlll
EEXXREXEXEXNN AKX XXX NNNNMELL A X REESEERLNES
E R EE R R ACE M MM NN XN AN AKX N XN - X JEE R E N E N
EEEREREEEX XN NEXERESXESXNERESESEERENEL - XA REXREEREZXFE
KEEREMKERIERELSXHNKSZX EREXTREREIRESXLHNHIERSNN L] EXREXLREXREN
L X E XXX E R XN NERX M H R R KRR EN
X EXERRERRIRES ENZENXRERXERSZ ERRHMEDHNDNREDZEMN - xR XEXREXERRETRE
A RELNXXEXEENEENEEXERENXELEREALLEX NN R REEE X
MR X R JE R R XXX X NN K RKXXRERNEN XXX E_RE_KE K
EXEXEN XXX ERENNERSERESXERXERXEZENTLESXEXE xx X E K
EEREREXLTRESXNXEINKIRESLRERA®ELNHNSENSLXERENN X ERERERLEINER
X E N E X NN NIRRT ENXEENENE N x_X X I
REJXE X ¥ X MENXNXERREIRSZNRESENNEZIXERXREDNSZE}N xR R
N R R nEX XX
MR E N A AN M NN NN AR N M NN N oMK
IR X ER X NN NNXENERESXEENNRENNNELERE o XX
AKX XXX XN NENKEXEEXLNERKELSEXNMNMSHN MMM KX XK
A XN M XN N AN NN KN RN NN NN xR X
MR KN JEE N RN N NN NN E NN NN b xR X E
A E XXX N AN NN NN N EM N ENALNN N XK X
MR R R X A M M N N N N AN M N NN N N M x X K
EEJE X XXX NRE NN MNEREMNEN N NN NN M N xREXEE
E R K X X X X X XM X M 8 N &KX KENNNX N ;M ] xR REE K
ER M E AN N AR N MM N M N A KN > E R K E X
EJREJERE X R X E N B N X X & XX NN N XM xR KR ] E
EERRESLXZXEALNEEALENEENEELEXERENNN ] XA REERETR
R R_K MR N M N M N N N MM MM NN RN X KK ] |
XN NXEERLLENENNERENEREENMNXN REEXRETRE
MR N KK KK TN RN N KKK K NN NN KK KR TR K |
FEIE JFE O A A X O M o N M N EREERENE NN NN J REXER X
MR E N NN XN NN NENNERENN NN NREENMN X xR R " |
AR ER XX & EXXENXEALLEXELELEERESALTNXKT g naE L ERRE
] x, A A MR M N N N N M AN RN N N M AN AN NN XM X ] ]
FE AL R A M AN NN RN EN N EREE RN NN TN NN NN R ERER
R EXXEXREXERELRESRESMNNERELELEERERESNTXTHT = w KR ] K
oA E NN EXREREXEXEREXNEEREE XX NN NN AR N x X XX X F K
KoM R AR E RN R NN NN KN EERNREENE NN NN N X x K E R ] E
A X XEXRERELREEESXXERELEXEXSELLEXEXENENNN ] xAXTERTR
AR EE X KX EERZXEXEREXMXEXRERERDSEN XXM N NN XM ] ]
KA MENEXEEEREREERDZXSEXEXEEXEXESERXERNMNENNNE M x F R AR E XK x K
. o, A AKX XX XN KX LEXEERESLREALXLERESXHNNN = ERERERX XX KX NXZIRERESLLEXRERE
AN M N NN EREEMNEEXEELEREEEXE N NN E N XS XA AN MK X_E XX E X R XXX
A N N N NN ENEXERNEREXEENRERERSXEMNNNN NN - M NN ERNENEMNEEREYEENEEREREN
AL XENKXELELEENELALELEXELTRESLTESXAHLTNXSNEST AKX A KL NI XX ALALERLLESLNEEREER
P 06 o A M M E N X XN EXEEXENEREXEXRDNRETXKE T > EJE A AN M X ERE NN MNEXENERRERERIRESX
EXXENXEXXERXEXERENEXERENNEEERERESXESXEXERESESNSHX?T AN EE N EN K NEENMNNNNENEREXEEIRIR
Mo K N KK KR E K K KN TN NK TR TR NTMREXNKMN X EREMXMEMRS®EENX X &M XEALMEEXXTREXEXETRKELTRESLTT
MM X NEETENNEEXLNELEXENREDSDXXSENXSERXESXEDNS= - , 3 N ETE XXX EN XN NENNEEXEN TN NN
M N N NN NN N MR NENEREREXERRERRHNMNNEN A MJE R N R N N N NN NN KR NRENNMNEXREXNE
EEXAEERXEXEXEAALERELENXEEIRERESLLEEESNSESEXEXENENKEX EXE A NN A NN N NN NEREXER
mRE R AR oA A M NN XN PR X ERRE XX NN XX P EJEFE A X R NN RN E R RN NN XXX
EREXERRERENLNEXEXEREXENNENEXENERESRESRESERHRESH SZSIXRZTN N KEEFE EERXENINXERERXMNELERENEXRERETRE
KARKERERERSXANXNXNKERESXNEKELLELEIERERERERESLERESLSE XX EN NN L EARERERELIRERENERERERELEERLIESLEREN XXX XK
EE X X XXX NEXXEEENEXEEERDXREDXIFRINRERS DZTDNXXRX 3 L AR JE X R R X EE RN RERR®RFEDNHNM.DXM NN R
REX X XK KX X ERREXERLERENKSEREDNRXREIRS.S :MHZER:HNMNNZIEX 3 / J 3 REREXRESXENLEERENNLRERERERHRSNIHE IR RN N
AXXXEEELIRENXAIALXEALEXLIEELEAEARELEEELEEEEREXXER LA, 3 s y L ! X, EEXREAXEEEEFERERELERERTRE
] R CFE R A MM N N N N AN RN KR RN NN KK ENKENE 3 J L X R X JE R EENERERHN ]
XA REXEREXEXEREERXEXEXENELEXENEREEERERESXNEXERXZEXREX ] EEXRXEXEXEFFEEERERTRE
m A KRR KRR &N A XX XRERENXREMRERIRESNXAMNAXMIREXSR 1 1 ’ EXLXITREKEREREEERREREER ERK
AR XERXXERIFEDXHMNMNLNEXENEREREXEXIRERIFRREZFEDHMNENEXXRTLIE 3 L 3 L 3 EREEF X XX RN E K x
X M N KX ENRERERNNRS®ESESESNENNEXEREELXRELXESEWXEN EREREXEREREERSXNE EE R ]
xR X X K A XXX K XELEREEXENELELLENEEEEELTAELLELEXERESHN EXRRERERERRENEEERESXE K
xR FER JE X A X R R FER XX NIFEXFMRRSHENNXNXREFREXN X NN EREREEREEREEREREREREENLNER L]
XX X E EEERZXERESXREILRELXEERESXESENREHNNEXNRERDZERSZ H:SEDHNN lwﬂﬂ EREREEITERRERTRELRERE
ERERERE EREREXRELXELEN X XKEXERESLANERERSHNMNXRETLMNTLIR L KX R EEEERRERERERERESXLITREREANR
XX MK XXX XN X XXX XEREXEXEXNEXNEXSEXXXMNNXENXEX - EE X EREX XX XEXTERDT
RREER XA E R X EXENKEMNRXNELRELXRESXSXENRERIIESMNDZEHMSZE?MNNMLNER EREXEXRERIEXRERERIETHE
KKK A AXEXLEELELERERELLELLEELELALEEXELELENEERENSENSX ERXLEAXERERENRSERERETRSXT
m xR M N OJE RN R N E XA NN N X NERE XX RN TN X MM N E R X KX XK E K
E KX X REXEXREXXERLENERDZIERIRED.HNSEAMNNNEXEREXEXEREXELRESENNZEX EXREXXEEEERRENIRE
K REEX ERERERXERERRSINERSEHMNHNAMHNHKNXNLEXERERSLERESXSXREMNNNMNEX EKKELXNKRELERERENLRERHRN
X X A EXERE XXX XEXENMNEXENNEXERENNNEXEMNEREXEXEXENNRXEEN NN N XX XXX XXENREESNFEDXN
M REX R L E N L ERLXEREEXEERIRETRDZESXE
K K X EEEERESSXTNXNXI XL ALTAESLLXELNEMNEMLAEXELTELEEXXNSTENLTLS ] TEERLTREELSERERSTX
n RN E R IE X NN XX N EMNMNENNER NN NN MM AN RN NN N XXX 3 u 3 M_JEJFEJEJERE R EXREF K
EEEE RERERIRERESEHNZJEXZENRENNNENENXEERENEMNENLILYEENEEEREERESENSEN ] s J ] s EREAENXNEXAEXERXEREXEXESEEYSITEENESXENERER
KEREEST EREITREERRES®SSHNXSISETXERELTRESXXTAXSKERHM®EH.?/HNSXNXESLRERRAXSTXL X ] J 1 i ERERREKEREERENRERRERKTE
E_IE I EEXXREIREZTIENRENXREXSIEX XN XXEXXENESEXENMNNXMNEXNEXERENRXNXENEELELX s EREEREXERRRERSX
AKX X KR E R R FE R O X M XXX NMNMNNNNXEREMNNXNX P M NN RN ERERERERERERNERREZXTHE
EREX EXAREEEERERESTX MM TELALALLLTESEERESEXENELNLSEEXESXEALLTLELEX:- TR AR XA XEAALAEEIEAEILAERERREEXEIRERESTAXEEYTERE
E K " ER X M XX N MM NN ERERXXXMENNEXMNNNEXNNXX - JEME O JE A A M M N M NN R RERSEXXN XX
] " EE R EEXEXNEXEREMNEXXEXELEREEENNEREXESENEXEXEXEMNENE R XN EN KN NNEXEEXEEREXEEEREXEEXEE
KR ERRERKXKENXKEERERESLXEXERERLYENKEREYXTAEARERELEEXELERERERER?MN AKX KN KEXEEERERELRESNRENSEEERR
E R X E E XX ~ X XX XEX XXX NXEEXEXEXNEEMNENXEXENREEXXRESDMN A MM KX NN NEXREEREXEREERRERF
EERR R XXX XN XEXXEXREXSXENEMNMNNNMNENKRERERESERZEXRE.DMZSE oM MM N KN ERRENREXERRRE
xR EE EREEREXLIEIREAAILELALERELERELILALEEERERESXARERXEX X AL X LA M A A KRN R XERERREE
R JEE FEENE XX &N X XX K NRERRIERSZ XIS STESXNRLENRESRERREH®RSEHEFRESXRERL®N PP N A RN E N MR A
HlllllllIIH]HIHHHHHHHIIHHIIHHHHIHHHHHIHIHIH[‘H L A M EE N EXLEREERREXXERR R
EERERERERRERREILTXIAXAALILLIELIEAIEREIEREEAREREERERENERIRERETRER LN M A KKK E N N R KR XK
EE X EX XK XXX AN XXX ERXERXEXXEXREREREXRESEXXEXEXEEXRNRNEDN E A AN RN RN AN XN
RER R R X B XN NN NXMNEXRIRRERHNZJEHRNFER™ERHSERER®-RDNLNRER®RIEIR® RS .:)NSERSER®RLRE MR NN N NENXENEERENRER
AETAEAEREXLIXEXXEIAAAEALIREIEREELLAINRNIAERIEEREIREAEEXLRE T XX ENT L 1 ’ L X, L™, N
MR E X N XXX R NREREXERRERRMNIEDXNXERXXERHEWRESXR®RRR® IEIR® ]HZX®RESXR®R®REHN X7 o
AREXEXEERZEXEXEESENEEEEEREXERSEEXEEEERELSRESEESEERESEESESEX N NN s MM A M M N N KM NN AN NERERERENENENTER
EEREREXIRIIREELIAREEEREEL LR IEREERRERE L EIERRERERE TR X N ’ 1 1 L, 1 Mo K KKK KEREMXNERESAERELERENXEXEERERERERETR
kX REETXERSXENXREERSXSEXRERETERZXXXRESYRESEXZEDXT EX KX R X XX = s A MR X EN KX NXEXERE XN
RERRERERERSENEXRERSXDZERSLMRESYRERSNDMNDNYRI®.SZ R RH® XN AR X XERE XX NN XM XEXERXENXXERZENXNXRERHRWNNR
EAXTREREERLILEXAIREREALARELERERS LA ARELIREEELX A EXLALRESEENRESXE X XXX . L M N KKK EEXERXEEREXREN X
MR R R K JER XK REXERREXERRES NRXENNEDTFREIR X KRR X RREXRE KK XN NN C N M N AR PR X JE A MM N NN NN AN R N NN
A EXRXLEXEENKEEEEXEREEEREREEXEXEXEESEXEEEXERENENRSREXLERENNNE N oA A NN RN N 3 AEREESXEXESXNEXEXERERESRSEX
RERE X XXX XNFKEMNXNMXELTREERRESXRESMNSENXRERELNEAXLELSXETNRERELRESXNXXE N N N MAEREXERLERENEXLREXRELRERRTE
X EXRNREXXXEXERESXEEDXXXERNRRH®ESEXSINRERESXHRESXREXREREXXRSXIHRESXHRS? HNDX MM KRR KR X R X XN
KRR R N MK EREREREREMNERERSER:NMEDMNSJEIRI®RSZ RS- MHNENKSEREXDNZENERENNS oA N N AN NN XM
A AT AEXELEETLIIREIRERERLILIAREXEINERERRERERRET X AL XS XA XS X X R XN XX TR i
E R B E XXX XN XX RN XX MNERENRRIREX®EFMNXMNFEMNFEMN NN N RN NN M M NFE
E R KRR RER X REXERXEXENEXERX EREEREXXENREXER N NN MLAN A NN EE N XERR xEXEREEEXXEXENENNINE
| R ] R A X XEKEREERRERTE ERTHEXTEXXELNNXMLMSN AR XM KEREXERESXR n_K . EEXEXLTLIREIEERERERRRNKXKERERREMXMM EHMXSTALASTE XX
EE R X IE x EEXEX XX XERERETIRSXIERIMREXN NN N NN MM N oA M E N R R N E_X A EXXEESXNEREXZERENRIREXRSXNESXREREDSIEDXNSSZXMNMN X
R_K R_X R AREXEXEXENLEREREERRIREIREIM®:}MNSENSEDMNNN ;M X EXERERERERNMENRERERESZXDZESXE XXX KEREEXREZIRERRERLZERDMNRERSXEIRETIR]RTIH®EHFR/N N E X
xE XK A LTEIREXIRERERESSTRRSEANALALANLNNM KEX XL XEREREETILIETHR./?X AAEALTAXLTEITEILIEIREILALALXEEARESEESRERSSTHXN KK
] ” HIHIlHIHlHHH“HlHlﬂﬂllﬂlllllﬂlﬂﬂﬂlﬂ”lﬂﬂ! HH”HJHHHH.F .H”v A RN MM M NN E M K JE R N MM N FEE MK RN NN NNERE l.-”l KR X X L

b o




	Front Page
	Specification
	Claims
	Drawings

