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Latin name of the genus and species: The Latin name of
the genus and species of the novel variety disclosed herein
1s Echeveria agavoides Lem. X Echeveria purpusorum A.
Berger.

Variety denomination: The imnventive variety of Echeveria

hybrid disclosed herein has been given the variety denomi-
nation ‘AMIECH2107’.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priornty to the Commumty Plant
Variety Rights application number 2021/1010, filed Apr. 13,
2021, which 1s herein incorporated by reference.

BACKGROUND OF THE INVENTION

Parentage: ‘AMIECH2107° 1s an interspecific hybrid
seedling selection resulting from the controlled pollination
of an unnamed Echeveria agavoides plant (not patented), the
seed parent, with an unnamed Echeveria purpusorum plant
(not patented), the pollen parent. The crossing was made by
the mnventor 1n the spring of 2018 at a commercial green-
house 1 Heerhugowaard, the Netherlands. In summer of
2019, one seedling was observed which exhibited unique
growth and foliage characteristics. The seedling was 1solated
tfor further evaluation 1n order to confirm the distinctness and
stability of the characteristics first observed. Upon confir-
mation of distinctness and stability, ‘AMIECH2107" was
selected for commercialization.

Asexual Reproduction: Asexual reproduction of the new
cultivar ‘AMIECH2107’, by way of rooting leal cuttings,
was first mitiated 1n the autumn of 2019 at the mventor’s
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commercial greenhouse 1n Heerhugowaard, the Netherlands.
Through three subsequent generations, the unique features
of this cultivar have proven to be stable and true to type.

SUMMARY OF THE

INVENTION

The cultivar ‘AMIECH2107’ has not been observed under

all possible environmental conditions. The phenotype may
vary somewhat with variations 1n environment such as
temperature, day length, and light intensity, without, how-
ever, any variance i1n genotype. The following traits have
been repeatedly observed and are determined to be the
umque characteristics of “AMIECH2107’. These character-

1stics 1 combination distinguish ‘AMIECH2107” as a new
and distinct Echeveria hybrid cultivar:

1. “AMIECH2107" exhibits a flattened globular plant
profile with fohiage tightly arranged 1n an unbranched,
compact basal rosette; and

2. ‘AMIECH2107" exhibits slightly concave, obovate
foliage with a bluntly apiculate apex; and

3. ‘“AMIECH2107" exhibits moderately glossy, glauces-

cent foliage; and

4. *‘AMIECH2107” exhibits green juvenile foliage at the
center of the rosette; and

5. ‘AMIECH2107” exhibits yellow-green to greyed-green
mature foliage that 1s suflused with greyed-red at and
near the apex on the adaxial surface and an abaxial

surface that 1s heavily suffused with greyed-red.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 illustrates, as nearly true as 1t 1s reasonably
possible to make the same 1n color photographs of this type,
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an exemplary plant of ‘AMIECH2107” grown 1n a commer-
cial greenhouse 1n Heerhugowaard, the Netherlands. This
plant 1s approximately 12 month-old, shown planted 1n an
8.5 cm container.

FIG. 2 illustrates, as nearly true as it 1s reasonably
possible to make the same 1n color photographs of this type,
the typical foliage arrangement of *“AMIECH2107.

FIG. 3 illustrates, as nearly true as 1t 1s reasonably
possible to make the same 1n color photographs of this type,
the adaxial surface of the mature foliage ‘AMIECH2107°.

FIG. 4 illustrates, as nearly true as 1t 1s reasonably
possible to make the same 1n color photographs of this type,

the abaxial surface of the mature foliage ‘AMIECH2107’.

BOTANICAL DESCRIPTION OF THE PLANT

The following observations and measurements made in
June of 2021 describe averages from a sample set of six
specimens of 12 month-old *AMIECH2107’ plants grown 1n
8.5 cm nursery containers at commercial greenhouse 1n
Heerhugowaard, the Netherlands. Plants were produced
using conventional greenhouse production protocols for
FEcheveria plants which consisted of minimal irrigation and
tertilizer applications, and chemical pest and disease control
measures against mealy bug and Botrytis as required. Plants
were grown under approximately 50 percent shade after
propagation and later exposed to full sun once they began to
mature. No photoperiodic treatments or artificial light was
given to the plants.

Those skilled 1 the art will appreciate that certain char-
acteristics will vary with older or, conversely, with younger

plants. ‘“AMIECH2107° has not been observed under all
possible environmental conditions. Where dimensions,
s1zes, colors and other characteristics are given, 1t 1s to be
understood that such characteristics are approximations or
averages set forth as accurately as practicable. The pheno-
type of the variety may difler from the descriptions set forth
herein with variations in environmental, climatic and cul-
tural conditions. Color notations are based on The Roval

Horticultural Society Colour Chart, The Royal Horticultural
Society, London, 2015 (sixth edition).

A botanical description of ‘AMIECH2107” and compari-
sons with the parent plants and closest known comparator
are provided below.

Plant description:

Growth habit—Succulent perennial with foliage grow-
ing 1n a non-branched basal rosette.

Plant shape.—Flattened globular.

Height from soil level to top of foliar plane.—7.1 cm.

Plant spread—Average of 10.9 cm.

Growth rate—Moderately fast growing.

Plant vigor.—Moderately vigorous.

Propagation—Type — Leafl cuttings. Time to mitiate
rooting — Approximately 21 days at 18 degrees
Celsius. Crop time — Approximately 25 weeks to
produce a marketable plant in an 8.5 cm container.

Disease and pest vesistance or susceptibility.—Neither
resistance nor susceptibility to typical Echeveria
pests and diseases has been observed.

Envivonmental tolerances.—Adapt to, at least, USDA
Zones 10 to 12 and temperatures as high as 40
degrees Celsius; moderate tolerance to rain yet
drought tolerant once established; high tolerance to
wind.
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Root system:
General.—F1ine, well-branched fibrous roots.
Stems:

Branching habit—ILeaves 1n a non-branching basal
rosettes; no main branches or lateral branches pres-
ent.

Foliage:

Arrangement.—Rosette.

Division.—Simple.

Attachment.—Sessile.

Quantity —Approximately 62 leaves per rosette.

Shape.—Obovate.

Dimensions.—35.1 cm long, 2.8 cm wide, and 0.7 cm
thick, on average.

Aspect—Slightly concave.

Attitude.—Juvenile foliage at the center of the rosette 1s
held upright; foliage becomes progressively more
relaxed towards the outer whorls of mature foliage.

Apex.—Bluntly apiculate.

Base.—Cuneate.

Margin —Entire; not undulate.

Pubescence, texture and luster of the adaxial sur-
Jface—Glabrous, smooth, and glaucescent.

Pubescence, texture and luster of the abaxial sur-
Jace—Glabrous, smooth, and glaucescent.

Luster of the adaxial surface.—Moderately glossy.

Luster of the abaxial surface.—Moderately glossy.

Color—Juvenile foliage, adaxial surface — Green,
nearest to a mixture of RHS 138A and N138B, and
fading to yellow-green towards the base, nearest to
RHS 145C; tipped and narrowly margined yellow-
green, nearest to RHS 146D. The epicuticular glau-
cous wax covering the leaf surface 1s greyed-green,
nearest to RHS 192A. Juvenile foliage, abaxial sur-

face — A mixture of green and greyed-green, nearest
to RHS 138B and 191B, and fading to a lighter shade
of greyed-green towards the base, nearest to RHS
196B; tipped and narrowly margined with a translu-
cent yellow-green, nearest to RHS 146D. The epi-
cuticular glaucous wax covering the leaf surface 1s
greyed-purple, nearest to RHS N187D. Mature foli-
age, adaxial surface — A mixture of yellow-green
and greyed-green, nearest to RHS 147A and 189A
yet closest to 147A; fading to yellow-green towards
the base, nearest to a combination of RHS N148A
and N148B; lightly to moderately suflused with
greyed-red towards the apex, nearest to RHS 181C;
tipped and narrowly margined with a translucent
yellow-green, nearest to RHS 152D. The epicuticu-
lar glaucous wax covering the leaf surface 1s greyed-
green, nearest to RHS 192 A. Mature foliage, abaxial
surface — Greyed-green, nearest to RHS 197A, and
suffused with greyed-red, nearest to RHS 181C;
tading to a lighter shade of greyed-green towards the
base, nearest to RHS 146 A ; margined with a mixture
of yellow-green and grey-brown, nearest to RHS
152D and 199C; tipped with greyed-orange, nearest
to RHS 177D. The epicuticular glaucous wax cov-
ering the leal surface 1s greyed-purple, nearest to
RHS N187D. Venation, adaxial surface — No visible
venation. Venation, abaxial surface — No visible
venation.
Petiole—No petiole; leaves are sessile.
Intlorescence: No flowering has been observed to date.

Comparisons With the Parent Plants and Closest
Known Comparator

Plants of the new cultivar ‘AMIECH2107’ differ from the

seed parent, an unnamed Echeveria purpusorum plant (not

5 patented), in the following characteristics described 1n Table

1 below.



Characteristic

Plant size.
Foliage thickness.
General coloration

of the mature
foliage.

Plants of the new cultivar ‘AMI
pollen parent, an unnamed FEcheveria agavoides plant (not
patented), 1n the following characteristics described in Table

2 below.

Characteristic
Foliage length.

(General coloration

of the mature
foliage.

S

TABLE 1

"AMIECH2107°

Larger than the seed parent.

"AMIECH2107".
Thinner than the seed Thicker than
parent. "AMIECH?2107".
Green; adaxial surface 1s Green.
moderately suffused with
greyed-red towards the
apex; the abaxial surface 1s
heavily suffused with
greyed-red.

ECH2107 differ from the

TABLE 2

"AMIECH2107°

Shorter than the pollen
parent.

Green; adaxial surface is
moderately suffused with
greyed-red towards the
apex; the abaxial surface
is heavily suffused with
greyed-red.

US PP33,927 P2

The seed parent.

Smaller than

The pollen parent.

Longer than
‘AMIECH2107".
(Green.
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Comparisons With the Closest Known Comparator

Plants of the new cultivar ‘AMIECH2107” differ {rom the
closest known commercial comparator, Echeveria hybrd
‘Mensa’ (Commumnity Plant Variety Rights application num-

ber 30403), in the following characteristics described in
Table 3 below.

TABLE 3
Characteristic "AMIECH2107° ‘Mensa’
Growth habit. More compact than Less compact than
‘Mensa’. "AMIECH?2107".
General coloration  Green; adaxial surface 1s Greyed-green.
of the mature moderately suffused with
foliage. greyed-red towards the

apex; the abaxial surface is
heavily suffused with
ogreyed-red.

That which 1s claimed 1s:

1. A new and distinct vaniety of Echeveria agavoides
Lem. X FEcheveria purpusorum A. Berger plant named
‘AMIECH2107°, substantially as described and 1llustrated

herein.



US PP33,927 P2

Sheet 1 of 4

Feb. 1, 2022

U.S. Patent

o
Yok 4kt
ok

4

L ]

X RN AR
T i

e
K
] .
R R
R R R K
ananau"n“n"n“n .
“annﬂx“xnx"n“x“n”n“:rx T O
R KK, XX K N N N
IIIIHH!HIHHIHHHHHHHIHHH ) -.I.rl....l._.l.__ .._.._ .._.... x b .__..1 N LR
L ) N N N R NN NN R .
P T e e : ) Mo e '
W e e X e e : : » .
O ; / n ) L.
; ; :
o o e e e e Hn“a"n"nal" -
“” H = xHxHxHxn:nnnnnannnnunnaaaanxan 2 a
e atalr A '
1] L L -
e -.._h-.__.....u.__...._ ....1H.__..___.-_ . aa”x“u__”x va.Hr.“x“u_Hxﬂn nHx“xHxHxHxHxHxHxHxHx“xHxHx“xHxHx“nn '
KK R i FOE .
2 o n T e A e A e AR X! nnnnanxnxxxnxnnnananxnanxnxnxaxnxnxaxxnﬂ “.._.“...__“... “.-...1.“___. Vet '
O 0 A o I ey e e T
O T T o A L e
A KRR AR o e -
O ’ : ’ d ’ L )
I / : O "
P Al / / / o
A !y o U O 0, A A O, 0 A O, A
oL L N A K VR
o o A A, A ol
) e o e o e o T
Fo L o R N N VA
W N X P U
o, I o N A
o O A
NN AT A O O ol
o A R TRk K FORE A
o K X W I N O N I Nl A
P A U A
’ o 0, 0 0, Al A A
Vi A N
A K o O A O A A
i O A
x K T N I Nl A
i P ol ol
KK o 0 A xR
X! O
i o 0 O 0 B i
ol R N A e
o I N A
X ¥ P T
5w o A 0 B A 0 A o
R A R A RN A “x”r ar.x.nHr.Hn”aHnHn“a“___Hn”aHx”n”a”nHxHa“nHx“x”n”n”ann”nnann“xnannﬂn”xn n”xnxur”xnnnx
O I KX L R U
I R’ A A 0 A
L i L, N 0 A o
2N R R KN R KM ® N
*nannannnnnnnnxn. AL L A O O
RN R K KK L K RN FYI A 0 U
L i o N R N N S
“nauxuaxxnxulnnx " T oy
o I O A YA
. e e M i F R ) I
ﬁxnxﬂxﬂu e e L N 0 WA AR
R R KR KK o F 0 N
N T I ] TN A e R R e e / N
L “u L iy
e r o N FAE A
LN . EO T i
! r N FY i
w e KA
n EVR A O
o
/ RN A N N K
LT oy
XA A AR AR AT EE AR AR TR Fy o
R R M N PO o
SR K R ) O
i L R
A K o
: L X N A
P g gt P P o e e e RN i nrnr“r.”x”xmr .u.._..”a"_...”r.HxHn“:“aHn“n“n“nHa“a"__.“..“aH__.“..“n“n“..“aHn“n“a"nHn“n“n“x“nnnnx“x”x”n”x”
L A P
o e X K P
L i A R N P e e R e R R e R R X R KA
R R R KK KA A KA AR R KRR A KA XN AR R A K o o
O, Foly o X
ol o R R R R R R R R K
L Ol O
O : X R R X R A, O
W R R R KRN KA R R K KA RN X R R R R R R R R X A A
EAEE KRR AA XA R R XA IR R AR R R AR AR R R KRR E XA A A A
R R e A RO KR K : o O K e R R R KT R K AR A
nlunnnnnunnuz__.nnz“nu R R KN R R EXE KRR R AR TR R R R R R R e R R R R K A A K
EEE R E R w o nr a R ERE T XK AR o
r ol o o
“" ln:nauanalalananala e e T T A A A llu"x”x”nna”n“n”a“n na”n“n"a”__.”nHa”n”aHa“n“n”n”a“n"ana“a“a”n“n“nrrwr
x x T LT
O
o
R R R R KR R R R R KRN MK
KRR AR TR ERE R R A A
L
o 0 0
L
o
T
o
o
e A A o T e R T A R R e e A AR
L e R R R : R R R R A R R A R A
XA AR AR A K AN = : ; R R A R R R KRR R KR KR A A
N K K L R R KR K KRR R R K
A R i o
O LR N R e R
i i XXX T KT EE TR AT T AT TN K
o R K / T
O, O N
Il il i AL KRR e R T R R K KRR
L, . X R R R R E R TR R T TR K
e, W o A A e A K L
L P
L O X e L e AL L R e M R xR R KR KR
N A, AR AR TRAERREE TN
PO I R
: : : A W
R A e e e e e e
T B
R P R A e we a
. P N
nk-nr.nalaal::l-l L
A R A R xR X TR TR TR R
ol KRR AR AR KR AR R
2 KRR R "R R R AR R
n:.-n"xnxau:n:n:nl n"u"n"n“a"a"n"a"nu”x
] N
n"m”.r. O E R TR TR R
e e e e e e e e e
XN A A " unﬁr.nnanalnuana x e e e e R
N e e e MR R X nanaa:aaaalauxlnl:x
M R A KR KRR KA K W A KR TR KR XXX KA A A
WA K R KKK K e F K ) o
T ! ! Ry xR R R R N KR
m I A N WA o
» O R K X R ol
- LV o K
x R A AR A A A R KK AR R KRR
% N ’ FYNF, R K
=K R R KN KN K N KN A EZE X R R R RN
XA o ! xR G N
ol ol o Ny P R R R K R
W LA R
e O / ; ; ; oA N R x R R R TR N
i O o ALK AN R
" L A A e e R E RCE N R
n L R AR R R KKK
L e e TR R o
I d a R Y
L I O, O, AR RN IR EE XX KRN
T Ol N A A RN N R A R K
R o I W e e e e R X R R X RN
N e A KR R KA R KRN
L O 0 0 O R R R X R EREERE X R E R X
e pe TR e T e N e e e e e e a N N e e
o : n_..xa__.aaaanlaannaananaanaa:aaa R K

R ;
. ...a“ unl_.r.”...ﬂx" n..“x“n"n“a“nnnln"unn“ann“n"a"n“..“a"__.n:ua“n“nnn“a"n“a“n“n"!w
O o o
I ER IR R R FEEE R R E R R EE TN
“__.“uu“”x"u ER R TR n“n"nHu“u"u"n"n"u"n”n"u”n"n"a"n"n"u”x
ur x e ARk T T
L m.” ¥ XA e e _nr,_.nal-_.”xxnnnuu..lnn__.n..unnnunnunnnnunnnu..nanna..nnn__.unnanannnnnaaananau:nxv.
. o e o i I I T T i
. R, o A R R A EE RN EREREEEE
) T .uH.___ g oA x ) ..nnnu_.u"n Nl i e
b P T T e e AR R AR R R :
e ana“a“n“x“x“rﬂxx:: ":"u ””MHH E l"nauann ] l”a
R ] . R
LT RN G Nl i e
. - P e R i i
a xE . XA EA R E R R E R E R EE
. . L L N
L . I
e A T P N IR
L e AR R R L E e R LR R
e T I
e * e KA RN e RN
e . e T, l““ T
Lt L e . P R
.. AR R A A
e T KA AR R
L - R
] . .. N E RN EREEE R TR (
A ;
. . o e R e R N
. ) R !
. . . A EA IR TR R R AR XEER »
) ) L T a
. T T T AR AR R R E el R R EEEEE Y
e . L A
. .. AT R e 2
- R AR e R R e e Y
A T T L IR R TR E R E R E R EERER x
) e T a
] ] ] N R T R "
.. . a P 2
- e R R x
. x RN x
. ] ] A A AR AT R R EEEE R TR AR
- ¥ RN T
N T R A R R R
. OB AR A KRR KKK R KR R R A
. . X R AR A A R T e R R A R e R I R PR R N
. . N R A R R xR
S T T SN, P
. e iy ol i
] . ] [ R K R T
. . S : O B A 0
e e e e A R R R A A I
e s P e o g o o o e e e e T T R R R
L U et . ; o e o e / o R R A
. e ; / / ¢ o ’ b
LT LT . . R :
oy Rl
e e e b e s I N ’
- TR R R R / e R R R R IR I T I R P R A I R I
: : - FO o e o e e o e e e e o ﬁula R
N T T o o R R e N R e R R
o T T i L o W N
. . " T i i / ’ R R g
T T R L U A P i
e . L I I ’ PO Y
. . A i R R R A e A A X A A P T A R R A R A A
. . o .._..-.__...ax:nxuunnnnaaxar.nnllnnaxa:naxxv_r.xr_xv M e e e e R e e e
N T e, O 0 R N A
. - . I i Il A T A R AR AR R B o
. . . T A A N A PO A N N N
. 1_._-_-. .___llnaxaaxaxaxuaxna:xanknxxaaannnnxxxxuxxu F O 0,
e e e ke e » i e I i i il i
ot o R R e e e R R e R R K R R KA R
. . . L B N N ; N
. . I i R L I sl
T R R A A LN N N T N N
. STt L N Vo W e e e e e e e e
] ] ] . X R R x R i
. R R K E I il
L e e e e ke e Z AR ARETEYRR A AR TR E AR AR ERE TN TR RETN AT
. . [ A P g
. . i R N
. R R RN R,
e o R i
LT S - * E
. . P N
. - I i
P e e e e e e R
. . A
] . ] R o i
) ) POl I N
T . N A
SO . - - ’ A i . ’ RO I
. . P N : ’ ’ ] O N I
Lo . . T e / oo P I
e e e e e e e e e e S ; ; ’ A P R R R R !
. . . . . PO
o C. . x X P O R
. . xxlvnxannn__...n__...aaaaaaaaxa:aaaaaaa i
e e e e e e e TR R R R e el
T T e e R R R E RN I
. . . o X AR R R R R
. . . ", v-xua__...a__...aaaaanaaaaaaaaaaaaau w ata
e e e e e e e Ve e KZXIER R TR AREREE ZERXEXREXEETRE NI et
. O e . T A Rl I P
. < . . . ' . A L, I I I TR TR TR ol a
o b . Lo . A O, N n
e e e e e e e e e e e e e e e e A A R R A A R R
. e T . . S o TR
. LT S A P
. . . . W A R e e A e
I I T . .x... . e w E N XX ERERER EEE
] ] ] S ] ] ] X

i
L)

T

LI J
llll'
o

r
L ]
oA

"l"?!-lxﬂ:‘ln E I

I.H

MoA A A A A A N AN

. L)
. e o L)
. ..il‘lll }iui?j..__.-._ r

Xk

.
i

W
a»

r
i
o )

K




US PP33,927 P2

Sheet 2 of 4

Feb. 1, 2022

U.S. Patent

B R
A
-kl n_n

- . ] - . . . . . - -
T T T T T - e e
LI T T T R
Ly mr moa

.
e Nk Ay

roa
& & xrr

" ' P e W I.-......-..............._....._...lqn STt Lt (R . S R . ' . .
. . . e ¥ .-.IIIHHH I'I.....__......._...l.._._i.n-.q-q.q.... . e . . . . .
. . g i - &k i b ’ oL . . : .
: TR PR N e ] N . . IR et moom et N
. ' o L L oo T, ) oo
. . . . a ] [ 3 i | il Fa N T N T T . . . .
T oA a o M M s e 2w i et
. . . . o s L L M N LS ey e A . v .
. ; ; R ap e ey S s e - P AL AC AL M L L B M R R Eow o wat . Lo ' .
. o oeoa N N B od koA ERREREZTRRR g u ok g kK P A e e e ' . .
L xEEE ERREXEER » a0 EERXXAXAEXNKERR U A b i i i . L T . T
L o RN T nn”naxava ’AK xr.rnar.”n:nav_n X" o T R AL B A nxxv_“xnn“nnn Ban - .._.-_..._-...__.H.._.H...”...H...”.r”.rw.._».__.._.__..r..r._.—..-.._ ot xnuxnnnn"n“nun"nnl ........“1 . Lo .
V. .o m 'y ! ! Y o L] B b ke doa bk om ko om ok oa ok F ) 2 2 eI . e L [T
PR I N .‘-*}..l.r.f.rll.r.r.a AR E E N N OE N & - r - . 1 .
Lty ! R o B i . P T T . . . .
o x m R N . - o . o,
MER XA ;! ;! ; ; o » i E_E R e L - .
XX N N N A A 3 ; ; ; o ; Ll e el el e A xR N . n o L . - .
1h R R RN L A M A N M A R e x a e e e ot S .
. EC e e e e Tl a a LA M N P ] S
.1._1............_ E X X Mv.ﬂv.up.!n .xv.r. X, 3 3 .._..-.r.._...._.._.__.r.r....._....r o b e s v.lu_.n .Huﬂl .._..__... 7 . . r o R
L) ; AL ; ; NN XX ROE A A AN Cx x NN LT T .
i ke AN K F N Al S LUt
. ' - EE X RN XA A X =% n W . .
N e et el . .
K NN RN A B R . . . .
X T A UL RIS
L A N K v..u_.v.u_. Rl L - Co o
; AW KA TR R o xl....... r oo ' ' r ' .
s a R .
.___xx.nnxxa:aauannaiul o x pt RN . . .
XA AT ER R » [ et L Lo Te LT Lo,
R N .
A [ e T T e .
N N . AR
W A MR AN X R e T e . . .
A A N N e N, X | .
' AN X I._ﬁ..f. Ve R ST
KN N NN AEERER * LI ] V. . - . '
by A - - ' r r -,
ol & = - . " ' ro.or . . .
| r . - . ' ' ' .
% B A T T
[ . a . )

F

A A
L A

|
B O )

|

|
vy
b

I
L ]
F
Y
F N
H"H.H.H |

|
x.
]

F3
|
.

A
i
AN
"o
H'H

L}
i
L]
|
A
H.."HHHHF!H"HHHHI

¥
X
!H-l F
L
|
k|
|

Ly
r

¥
|

R

AN
-
5

»
L

-
"o N N N A
ﬁ o e T e
x B ek Ak kA E N k.
.-_l......_.-. .-..._..-_I e e e R e
MM -_.__..,_..___ . .
i . -
T e .
.q.._.h_”k “ ._..H L
.._....t.r.r 3 l..-_ §
L - '
[l = Y .
W »
LN b .
T o .

et
o
M

e

.
" b ko aoxd

FF B oa oy L
e b 2 b m & o2 kB K K .

I-_-_ a axr h - .._.T.l
l_.-..-_H Pl T
ol e [
EaL x = A s ko
Bk & A h g B oy N
i [] A1 e ah
[} o R U
ll"I.....-..r L3 1 a2 b oaoa
'Il.l..' ]
- _-_4....H
e ..H
Il.il.lil .
" & & L&
H____Hnu...”n F ]
% & k.
L L .
L [ ] [ ]
i".-.”.r”.-_ HFHHI I.-_l..r....t...n -
ey 'm_nl nl AR
L] L

XX f
ol xxxnxrxxxn:llan“- | AL e T T
R . . Ll R e T
XM N E X N ERENNE LR & F & & a2 & 4 a2 4 s b & kb & h s >y oabh xrrLrL o=
.F.’.HHHH-HHIHI L ] L i & b b & & & & ’F b & b oy hohoa ks s jahox g oka
HH.!&HHHIHEHHHH.H‘H -.' l.l.l.* B & 4y s b bk s xyr g r b ¥ hhr oaa sk
e R R A N N AN xR LA
ol e | CW
i
K EAXERERXREXR Y ERELENMN~
N i i
"_rE_N X EXEL XN ELEEANEXER L)
i L i
e R e A E XA XA TN NN -
N N N R X L i X
L) o T L e N e
i i o L T A e B
L) - g A R N e E x x x xe w ) L)
L) X L ar ] Eal)
» i o A A -
L) R e N A W )
r ALK KR XX xrm |l
L) e e m )
L) AL N R e | )
L i r o i ar
e w o e x x m N | )
A e A ; i i i
nr:rr.“ ! g i .x"a"x“:"l“n“nnnux"a- ".q.__. r”__" x”nn__. -"&H...H.q
; K e xxxoxx m M ol iy mon e
F o r m N x x x xm w N N Ll i Ll )
Mo ww A x r w me) L . LAl )
A X R RN KA LA XA XER |l ol
ExExxwE e x x5 ol " i
xXTEERR o |l )
nlnxanuaa"n oo uu..”u”n"n“an s 4.4Hku...
» 2 E A NALNEEEE -I-_ L
Ll X x e E m . L)
- ®E N » -
Ll el ol ) |l n ] »_ L)
....___..___.vnkn.q“....q_-_" w -.4.__.“_-_”.__.”.__.”.__.H.._“...&...H...".........”.q“...“...”...“...”tu
Pl o) Lo e el el sk el el e
o 1 ok Ak e e

.-.l..-_tj..rn..rn._.qn
n L A N .._.._- o

- x r Fl Fl
.__tl.._.-..rlr.-..._.-.».-.ri PR PR

AN x d
LR PR PR K R

P ....ma.xnxln“.l-nl

] X
* e i i iy

- . ..”.._”._.__-. LFHPH.HH?“H”
SRR W a o XK
R . . SRR M
. M m x r xn




-
rxp“a__“x -_.4....-_..__-.1 e

oo
....._....__...__.q...r.-h_-.

LR LN N N

....-_ anl”n"!”xw_..”xu
BT,
P, TR R
L W )
W N A ;
[ xRN ) ! i K "
¥ X E X TN ; ! ; ; ; ; | n nn
L nluuxaaxxnrxu i ; x x u.na :nnnnnnnl"naan:anxau !
N X ; ; ; ; ._.nv.rv.nv.rrav.ru.nn“xx. X E xR

)

HEREREREERTK
"' | -'-IIII"IHIHHHH“H"I“I“H”
; . i : ; : o 4 ¥ ; ; T N
e e il W I TP, E . . . : x
w e T e T A e, L M A ; ) ; i L LA A
! O e b ) AL ;
hoa h oaroa § oAl 4 4 = & i g dr b @ | |l & & |
" .:..:..le.f.l.T.T.T.T.T.rb.T.-..Tb.bbb..Tb. X l.}..:.}.b.b..f .-.*l.-.-.i. ‘l.‘l." , | E xR "l-ﬂﬂll. b.'b.b.“ -.l-! N
LI G N L C I B LU b.'l.'* Ll B ] ..."Ill.ﬂ .H'ﬂl"ﬂﬂlﬂlﬂi l.b.l..'“ .-lﬂﬂxﬂi.ﬂ.
|| E R RENKKRERESLNMNKESNEN] oM
]

]
H

HPH
iy

US PP33,927 P2

)
i

FY

"ﬂ"ﬂ?ﬂ

MR

h_]
»

LA,
~,

)
)

3
..._r-:'r-:xnal

&
a:
W,

et
e A i

"
e P PP

X M N A A A e
“:Hxxv_”r.“x“x“x”nﬂxnx”xm #H...H.__." RN .u___
A e a e a a)
rxunwx”x“n”nﬂx“xpu o el

CA N MW X T
A
MAN

I'

i i i
x:":":"a
i
o
M A
i i
X MM
i i i
X
i, i
. b
A ’r"a "
»
N
i
A

IHHHEII
A
Ml
)
F
M

MEa M M X A A
H
b
o,

Ml
A
A
k. |
FY
E |

H
>
A
|
N
]
-

A HHEFHHHHEHHFIP!HHHHPH
M v.!vuﬂu_.

HHHHHHHFHHFHFU
Illl IIIHHHHPU Hﬂlu_.ﬂv u..u..!lu..xu_

u..”H“P”F”H“H”ﬂ”ﬂ“ﬂ“ﬂ”ﬂ”ﬂ”v
H#Hlﬂ?!v.!ﬂﬂﬂ!ﬁﬂlﬂﬂﬂ#ﬂlﬂ __.Hv.x

XA
H:.:H A

o
e

-

HHHIHHHI!H

N
A

-
&l
-

M
N,

EY

MM
x

. . . .... .. . . .. .. s
. . . L. . . . . . : . N
ek w

>
>

x
M

F ]
I
b

il!xlll!xil!!?l o

£
X

Sheet 3 of 4

IIHIHHH.H.H.P

: el e ORI ST OO A : : - : ! ) ; u.h"._.._.uf,ﬁ

e

[ XN N M XN AN AN RN
l"l"HIHHHHHH‘HHHFIHHF.HFHPHFHHF *
"l”ﬂﬂﬂﬂllﬂﬂ.ﬂﬂxv HHHHHU HFFHHFJHH!H

I ] .
L i i HFIHHHHFH

] llHHHHIHHHJHIHHHFP?FHHJHHHP oo N y III.H?HHIIH“H i iy iy i

__.n"x“n“n“nunwnnnnunanxnx”nﬂx”. i i ; . A ) ks ; i ol arnnnv....rx#vrﬂnnxnﬂmu.“n”x”u”rwﬂnrx
A i e A ; : ; ; d 3 b . i i i T

lII"I”HHH”H"HH!“P”H”H”H”?HH
MR A MM EN NN

REE XN XXX NNX NN
E KK Illlﬂ?ﬂ??ﬂlﬂﬂﬂvv??vﬂv.? a: HH!HIFHHHHH
XX REE X X
HHHHHIHIIIIIHI
x_ K

X
2
)

L e R R
X »

CX kxR
o x a 1
rxr .xrrrvxxtnuaa s

i)
-]

A
Y
Pv
-y

M
HHHHHH

MM,
X M

]
M
i
-
"'!

-
AN

ol s
oI
A A “r xr-.....nrxxrﬂxrnxr....nnrxnxwxaa

|
-IHH M
]
a
b
| rxr:
x:"

4

A
F N

X,
b

s
L
llnnax:”!nx. !

b ]
X

LA

X H”H”v.”u..”F“F”H”F”H“H”ﬂ“!"ﬂ"ﬂ”?ﬂ.ﬂvu..
M LA A AN KN N KK L i
AN M X ERENNREXNERNX
A A AL ALK XKERSEETH A . d J ] ]
- IIHHHEHIIHIHII ; u..#u..v o Pora o - lﬁ"ﬂlﬂlﬂ#ﬂlﬂﬂﬂ#ﬂﬂ#ﬂ?ﬂ.ﬂ.ﬂ

F
P,
2
F |
o
i
N
»
g
A
Fd
M

"ty
-
AN ;-"";- e

X

||
I"I
M
H?Ii'l"d"d

R A A A AR K

)

Feb. 1, 2022

”,.”p”p“uuu”x”x”u“ﬁpv.“ﬁﬁu
.xvx.rxxvxv.rx.rrrn
xrxrv.xxxHxxxx”.1HrHr.H?Hﬂﬂ#ﬂtﬂ:ﬂthﬂﬂﬂﬂ#ﬂtﬂ?ﬂ#
i i i
LA i e
i e e S iy
L
L i e e
LA I i i e ]
L i i
A A AXXEREREREREEHNXAEXXEXEXX N KX
T
x x X X

H.
x,
.

EREXLTREXIRERERRERESREAXAXESSLEXXRESXS X
H“HHH“HHHHI"I“IlIIIllﬂlllﬂllﬂllﬂlﬂllﬂﬂlﬂﬂlﬂ
Hl IHHHIHIHIIH K
XX

]

HIIIHHHHIHHFFFF

o
.l
"
| .."l-

lﬂlﬂ“ﬂ“l”ﬂ“ﬂ”!”ﬂ”ﬂ.ﬂ
E R XX XX X

2

E
A

) P

a b i o g IHHH
U Y |
dr b o i R Ill

L ]
‘e

N NN N |

)
o

o M
b

MN
]

L)
o b ki
A A [l )
PR R )
R T e e e,
Por Ak e d dp A
. o kb b b
A A drode o A W W
m b oa o W
Sty e

U.S. Patent



L H ] u_. L ] H
IIIHHHHFHHF?FF ] ]
III. IIIlI"I"H”H“HHHHHFFHHFHHHPH]F u_.u.. .-” * Al IHHHHHHHHHHPH’.HHFv.r.u..ﬂu..lu..!!
Il“l!lﬂlﬂ 3 k HHHFHFFFPHHHH

US PP33,927 P2

AR A
n an:aannxru.ruxrurvrrﬂrvuv

; .xv.r.xr.r.rxﬂ”r.”x”r.”mx”v.wnwx”xwtnn”x”ﬂu”u“ﬁx” o
e e

xx'":i!:n!:
i
e
.

A
"l

AL NN
& W

.-.l..!.....r....n ....l.r.._ .r.r.-_
L ko
e

am

i

o
XA

AN

| M
Al X

HHIHH
)

'E

k|
"!

ﬁ.

ol il iy
h o h o
. aanni H.nu....nrﬂnwvu. ”Huﬂﬂruwunr”ﬂx...v
L ] xrrnxrxxu_.r. i
x

Hﬂl !!H L |

]
]
|

Sheet 4 of 4

IPHHIH.IHH"HF"!N“

2
E |
E N |
£ M lﬂ"ﬂ‘ﬂr ]

Al_M

Hlﬂlﬂlﬂﬂlﬂxﬁllﬂlxﬂv.?ur

A
H.HFH.-_HHFH
ol il g
M N u..unu_.u..vu...-_.v_

AN
H HH

X
o

i I
AN A
i
X
axr-::r-:x
i
|I-|al-:.'--rc_lii-vlmanl;,‘I

i

A
Al

HHE”!“H”H“I“I”H”H
E x ]
N ”.ﬁ._”v.u.”.u.“,_"ﬁ."a
PR R NE NN N M XN KN EN N
EERELNLRESXALERESLIEIAELTELEXELXNNES
EEXNENERSXENRLYRESNRENNNENNELSNN
o XN NN ENEREENLEXNLEXSR
ENREREELERENRERERESXEXLELNSLERER
AR X EREX N EXNEETNENTERRNE
L] HIHIHIII!H!II!I

A EXERLK EXEELREX

o Illﬂ.lﬂﬂlﬂﬂlllll“ﬂ"l"l"l

H"ll o

"l
M
>,
M A

H
A
A
I
x A
H-i!”l-!x
I b
"H:l:?lx?"!?dx |
I!H.?l

AKX
HHI"IHHHHHH

M
-Hl?l‘l"?l?l
x
HH
K M
-lxlﬂ
?IHII“HH
HHHHH.IIIEHHHHHHH
IHIHH
_A
A
MM
i
b i

A i

Ly
|
A
M
|
M
)
2
]
;l;l

X ;

-
AN
" x
i
a

Huxru.xru._
LA N

A
PN MM N
H

u..un
.

I-:-l A I
:I:H'I F |
.. -: H A E A
E |

=

-H.l A M A
Yoty
I:H"?l i A A

)
|
)
i |
i

“.u,u.“." o ”.F 5
H" " Il"ﬂlﬂ Hlﬂlﬂ
E !l IIIH

':

-

A

A
A H_'H x ]

n"'e

-

.E...," ""“”“,E_,,

IIHIIEIHHIIHI

i
M IHH.IIEI. | ] o N

e

k] ..-.”. HHIIHHHIHH

N K N IHR!IH!HHHIHI

.“.H.”,“,“ ,.““”H””,_w“ﬁ”"””””““.

Feb. 1, 2022

KK H x v_. ~ v_. >
PHHH.U H.HFHHHHH.U b v.u..

]
HHHFHHHHHHHHHHPFHPHHH
XA A l"l“!”ﬂ”?”ﬂ“ﬁ”ﬂ?vFv.ﬂ?v.ﬂl???ﬂvv.??ﬂv
FHHIHPFHH!?PF?

HHIHH?

i
A X
iy
x|
A IHIIIII?!
AN A
XX
o)
Moa
|

KEERKEIETRK HIIHR”PHHIHHFHHHI"

X EEENR - L
L] IIHIIIHHHIIHHHHHHHHIHH x o B
L

e
o
- il
oy
X

L

P MR A

H!v?#?v.d?ﬂﬂﬂﬂl!ﬂ?ﬂﬂl# E g il x

/ L . / ;

K IHHHH”IIHHH K HH! H H HHHHFHH?’.FFFP?!HHFH. .Hu..u.. Hﬂ!v.!???hﬂ!ﬂﬂﬂdﬂ?ﬂﬂﬂ?ﬂ! ?“H”H”J.FH” ” “ u_
EREE N R K Ll i e i i i

lﬂ llll III _ HHHH?HHHHHu..Hu..HHHHHv_.HHHHHunHﬂ?ﬂﬂ?ﬂﬂﬂﬂﬂﬂlﬂ.ﬂﬂﬂlﬂxﬂxﬂx KK HHH gy

HHI"

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

