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(57) ABSTRACT

‘CLEMENLOLA’ 1s a spontancous mutation of the variety

‘Oronules’ originating 1n Albatera (Alicante). It 1s a variety
that 1s easy to peel, with a firm skin and flattened shape, with

a high juice content. The tree 1s vigorous, open growing and
has no thorns or multi-branches. It 1s also an early and
productive variety, reaching maturity in the last week of
September and during the month of October.

8 Drawing Sheets

Latin name of the genus and species of the plant claimed:
Citrus clementina hort. ex Tanaka.

Variety denomination: Mandarin plant ‘CLEMENLOLA’.

BACKGROUND OF THE INVENTION

The new and distinct mandarin cultivar of the present
invention was discovered while growing in a town of the
Alicante region of Spain called Albatera while present
among standard ‘Oronules’ mandarin trees non-patented. A
single plant of the new cultivar was found 1n 2016, was
carefully preserved and subsequently asexually reproduced
in order to confirm that the variety 1s distinct, uniform and
stable.

The new mvention called ‘CLEMENLOLA’ 1s precocious
and productive. The color 1s reddish orange and 1s absent or
contains very few seeds 1n the main harvest. It 1s easy to peel
with firmer skin, flatter shape and it has high juice content.
The tree 1s vigorous with open growth, and it does not have
thorns or multi-buds.

The ‘Oronules’ variety 1s grown 1n Albatera (Alicante), so
the comparative studies have been carried out under homo-
geneous growing and climatic conditions, and the charac-
teristics described have been found to be attributable to the

genotype.
Had the new cultivar of the present invention not been

discovered and preserved, it would have been lost to man-
kind. This new cultivar 1s believed to be a spontaneous
mutation of the ‘Oronules” mandarin tree of unknown cau-
sation.
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It was found that the new mandarin cultivar of the present
invention forms attractive fruit which when compared to the
‘Oronules’ (not-patented) cultivars displays an earlier season
ol maturity.

The new cultivar has been asexually reproduced in the
Alicante region of Spain by grafting on Citrus macrophylia
rootstock (not-patented). There are no special breeding
conditions. These are those for citrus fruits with virus-free
rods. Accordingly, the new cultivar reproduces 1n a true-to-
type manner by such asexual reproduction.

The new cultivar can be readily distinguished from
‘Oronules’ because 1t has a low anther (viable pollen), the
truit length 1s shorter and the fruit diameter 1s small, the fruit
number of seeds 1s very few or few instead of many numbers
of seeds that the ‘Oronules’ variety has. Both varieties have
a different evolution 1n the ripening curves in terms of
percentage of sugars, acidity and ripeness index observed in
the final development phase of the fruit.

SUMMARY OF THE INVENTION

Noticeable characteristics of the nventive variety
‘CLEMENLOLA’ are as follows:

(1) ‘CLEMENLOLA’ has fewer seeds than the ‘Oronules’
Mandarin variety has.

(2) ‘CLEMENLOLA’ has low anther (viable pollen).

(3) ‘CLEMENLOLA’ has shorter length size and flatter
fruit shape than the ‘Oronules’ Mandarin variety.

(4) ‘CLEMENLOLA’ has a different evolution in the
ripening curves in terms of the percentage of sugars,
acidity and ripeness mndex observed 1n the final devel-
opment phase of the fruit.
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(5) ‘CLEMENLOLA’ produces fruits with virus-iree rods.

BRIEF DESCRIPTION OF TH.

5, DRAWINGS

FIG. 1 1s a photograph showing a tree of ‘CLEM- 5
ENLOLA'’ that the age of the tree 1s 26 years but the tree was
grafted on 2006 with the CLEMENLOLA variety.

FI1G. 2 1s a photograph showing a top view of a fruit body

of ‘CLEMENLOLA’.

FIG. 3 is a photograph showing a side view of a fruit body 1°
of ‘CLEMENLOLA’.

FIG. 4 1s a photograph showing a bottom view of a fruit
body of ‘CLEMENLOLA’.

FIG. § 1s a photograph showing a sectional view of a fruit s
body of ‘CLEMENLOLA’.

FI1G. 6 1s a photograph showing different views of a tlower
of ‘CLEMENLOLA’.

FIG. 7 1s a photograph showing a front view of a leaf of
‘CLEMENLOLA’. 20
FI1G. 8 15 a photograph showing the cultivation of ‘CLEM-

ENLOLA’.
DETAILED DESCRIPTION OF THE
INVENTION 55

The described plants of the new cultivar had been asexu-
ally reproduced by grafting on Citrus clementina hort. ex
Tanaka outdoors in full sunlight in the Alicante region of
Spain. Observations obtained during the growing season of 30

2022 are presented.

Classification: Citrus clementina hort. ex Tanaka.
Breeding scheme: Spontaneous mutation of the ‘Oronules’

Mandarin tree.

Method of propagation of the variety: vegetatively propa- 35

gated by grafting.
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Characteristics of the variety:

Young leaf—Presence of anthocyanin coloration:
Absent.

Young leaf.—Intensity of anthocyanin coloration:
None.

Fruit length.—42~45 mm (short to medium).

Fruit diameter.—355~65 mm (medium).

Fruit shape—Flattened. Fruit — presence ol neck:
Absent. Fruit — presence of nipple: Absent. Fruit —
presence ol areola: Incomplete. Fruit surface —
predominant color: Orange red, Group 30 A obtained
from [RHS Colour Chart—Sixth Edition 2015].
Fruit — main color of flesh: Medium orange, Group
28 B obtained from [RHS Colour Chart—Sixth

Edition 2015]. The adherence to the fresh of the fruit
rind: Weak. Fruit — the amount of albedo adhering
to the fresh of the fruit: Small.

The presence of the navel of the fruit—absent or very
rare.

Parthenocarpy.—Present.

Juiciness —Medium/High.

The total soluble solid of the fruit juice—Medium.

The growth habit of the claimed plant.—Spreading.

The position of the broadest part of the fruit—At
middle.

The presence of depression at the stalk end.—Absent.

The thickness of the fruit vind—Medium to Thick.

The oiliness of the fruit rind.—O1ly.

The glossiness of the fruit surface—Medium.

The polvembryony of the seed.—Present.

The flowering habit of the plant.—Flowering once.
The time of maturity of fruit for consumption.—Early.

What 1s claimed 1s:

1. A new and distinct variety of mandarin plant named
‘CLEMENLOLA’ substantially as illustrated and described
herein.




US PP36,370 P2

Sheet 1 of 8

o,

b a & b a s i

LI T T I R R I R T

E I I E
[P tpire .._.....r.....r......_. I .r.....r......_.

E I b b kS oA o
YRR .._......._......._......._......r .r......_......._

N I ¥
s Ta s .r.....r.....v.....r......_. .__.....__......r.....T .__......_.._...........r...
a2k Wk h Jp o d d M bbb A dp oA A
n ok a kA M d o k& A oA A deodp o dp A M

Ak kA ok d kN ar oA
wata e ey .r......_..r .r.._......._......._......._..............._.

Lttt .r.r.r.....r.r.r........._......}..._ R .r.....__..rl......._.....

b sk om b b om b d o dok b b b & Jododr A A

Jan. 7, 2025

N N N e e )

I e e e e W

e e e e e i e e

N N N e N
F o A F FRE I I I
e e e e e JH.___J._...___.___.__.;._,.& P R e N N R il

L d U bom b & b dpodrodp bod

N W e e e e il i i L 0 N )
A e el e e e e Wk o i iy e i
R N M NN
BN U W e W e el k& i ok ki
N
2 kb kA h de oM odp dp odp e dp

Pl e .r.r.r.r.r.r.....r.........-......-......-..-.l.....-..-_ -

)
...”...H...Hrn..r ¥
EaE

N N R NN M
P N R )

X
i

U.S. Patent

P S

P S S R e T N e
A A A Ak ek .r.__.r.__.r.r.r.rb....-............r.r.-.__............_..........r.-.h.
rh”.r”#“...”}“.l.”'.rb”__k.r.ri.r.._.._.._ S A N
2k a h kN .._..._..._ & .r........ ..............._......r................_..._.............r

N RN T e e e e e

b &

- H.._ t. H.._ H... ”.._ H.r.r.r.__..r.._......._.....l........r”.r.r
i P .r.._..r.__..._l.....l.....l.t o

b m k& & dr b Jdr o dr Jr Jr e dp Jp dp dp dp o dp
» B & . & N .r.._ & . .r.._ .r..1.....r#k##tk#t######l.#}.#}.#t#tl
ER N O N o 3 L M

r om oa bk ode b S de JpoJr o dp o dp o dp o dr o dp dp A A
N e N NN N

b oa & kA Ak A o dhd deodpode dr o dp dr o dr dp o dp

)

- PNl N

N N L M D
2 A & drode S Jr Jpodp o de de o de dp o Jp dp dp e
B ke b e U i B e e ki ke

a A a dr dr dr dr dr & Jr o dr dp e dr dr ddp dp i i

D s
e e e
IE.I.T.:-.:..T.:..T.T.:..T.T.T.T.I..:.I..T.:.

E

S .....r.....r.............r.._..r.............r......-...-_... "

-_
PR N .r............._.........r.....r............r.-......-..r....... ....“ .

P

.-.-.-n.r.r.r.....r.r.....r............r.....................rl“.
L]

A A AR A e e e U e e e e e e i [
RN .._.._..... 3 ......_..r.._......._..... .r.._......._......._......._..._..._..

nb.-.r.r.r.-.r.r.......t...........r..........l..-.t.li.

2 A R N kN kN i o
T AT N ke .r.._..... t.....r.._..... .r.._..t........._..._. ................r... ar

. Y - L
ar U -k a Lk

P P e o i L L dr h
aa aa x AN Pl .._......r.....t & ......................r....t.-....._...... [ .........._.......1 ..1......_......._ Pt

.._.r.r.._.__.__..........r.r............................w..........r.........r.r.._.

o e

e N

A Jp dr dp de Jr dr Jp O Jdp & -
Pl e ey - )
S e,
N N el

N g,

dr el R e e e iy ey e e e
I dr e b de U d ke ke ke ke ke ki

I o o A o
e N

.i..

Srode b de & de de dpodp de dr ode de o dp o de dpode 0 M
drod i de de b dpodp i e de b el e b XX

¥ dr .....r.r.r.._.._.r.........r._...r........._...r.r.r.....r.__ ar .r.............._
O LN NN N N ¥

AR -
o o A
X AN

¥

¥
dr i de dp i i e de A b A
i

e
EE ke

X ki

X

o o o & F U o
X i e e e e ek e e e e e

N e e g

¥
Fa

)

i

ol
i
X odd &
i

¥
¥

X X

o

ity

Caa)
X d e e ke

BN N NN NN NN RN N X
N )

L
i

¥

xr
¥
i
r
¥

)

Fy
X X
X K

ES

drodr e e b ke ke g b N N d X

F
X
X

EE
¥

Xk

wlur
L N R )

e

L}
¥
L 4_:
X
L
X
“
X
L
L}

2
X

¥

¥

i

)

r

ol

e T

RN
EaC Y

)
x

N N R A

o &
...”kH...H....Hu..HtH...HkH*rthHtH#kkH*H#HkHtH... Hota,
dr dr e a e e a e ey A e e 0 e
A e
N g e

L)
Xy
)

Kty

I

L

N e e a0

¥
¥
¥
¥
X
¥
¥
¥
X
¥
o
¥
i
F3

drodr b ar e ke de b b r dp e dr i

¥

[
L]
L]
s

F3
F3
¥
L

#H...t...
kK
X d i

L]

i

E o
e
Ty
L
L
L

r

L}
X
x L}
o
¥
i
X
'_4‘
'rl‘
o

IS
ir

¥

¥

¥

¥

¥
L} 'r#
L

r

e e e e e e e e e e e e e e e e e e

Lt el ok aEat  aaa
Ay R e e e ey ey e iy ey
I d e e e dpd e b e dr i e bk ke ko d ok

R e
b e ke R ke e e e dr e ke d d byl
dr de e e ar d U e e a0 e kel e iy ¥
Jr &k Jr drodr bk Jr o dr dr dr o Jp Jr dp Jp e Jp o Jp e dr Jr Jr dp Jp dp e
Al e e e e Lk M Mk ke de i ke ke e e ke d ke ik
E e ) N N o e kN
e e ey i e e N
e e T T
ar h e e e ey e I a  a
L o e e ke i e S dp el de by dp 0 bk dr e i d kR
i od a Jodrdp dr Sr &k oa dr dr e deode dr B dpodp Jr o dp Jp de dp ok O dp de dp Jdp dp A Oe
;! e ;
N N e e N
T N e et e N N I T NN M N e T NN
e N N

¥
L
r
[
[
r
*
X
r
¥
i
¥
F3
X
¥
¥
i
¥
F3
X

I d bk b b A & dr dp dr e dp i i dp i de

A N e W e

dr b g a S b & dr de b deodp F 0 0 e Jr i My
e R R e R N NN N

o ]

i
.r.t”k......_......t Plafiglt I3 Pafiat
R P R N e

I ar i b a ey

X
ir
ar

X ¥
NN

F3

™
¥

X

i X
i
Jr:rra-
L

a»

ok

¥
s

)

i

EEN N
N A
LM

i A
e e

)




US PP36,370 P2

Sheet 2 of 8

Jan. 7, 2025

U.S. Patent

) " m s a8 w a s xa a2 m s oraadaha s ks m s ad s wm s wm o asa s s was s sl s s a S xamE s wxa waa s mmm mwawwa xm s om rm s s mah aoa
Bk dr o Mk b bk M E A A oa o a Mk A A de M A dr e e de deodp dr dr dr dr Jp o e de de de de dr Jp e e e de dr dr i dr e e & e e dr dedr dr e e de kA dr dr dr dr e b de A dr A dr bk b b b dr
Jr & &= & lbbbbblbl***b*bbbbb*bbb*b.'..'.T.T.'..r.'..l.'-.r.f.r.T.'.'-.T.T.T.T.'.T.T.'..T.'..'.'-.T.'..T.'..'.r.T.'..T.'..'.'-.T.'.b-.'..'.'-b.'..T.r..l.b-.'.'..'.'..'.'-.'.'..r.'..'.'-.T.'..T.'..'.'-.r.'..r.'..'.T.T.'..r.T.'.T.r.'..T.'..'.T.T.'..T.'..'.T.T.'..T.'..l..f.r.'..T.T.'.'-.T.T.T.T.'.'-.T******bb*b*********b*b*t*
aydy) G N N N N N N e e N A
A e N e R RN

My A b dp A dr oy dp dp i e dp o dp iy e e ety e i iyl i iy e ey de iy Oy dp A ey i dp ey dr e ey e dpdr dp i dp dp i dr e dp g e dp dp e dp
I N o o B o e T e N
.T.Tb..T.:.b..:..:.b..:..:.b.b..?b.b.b.l.b.b.l.b.b.l.b.b.l.b.l.b.b.l.l.l.l.b..:..:.b..:..T.T.:..:.b..:..:..T.Tl.b..?b.?b.b.?b.b..!b.b.b..?kb.b.b.b..?b..?.?.!

ok
i i

i e i e e e dr iy e e A ir dr e i e e i ek X N e e
i
ir b

Fy

._..
L S e i Ml iy M P iy e T a e e e e
r EaC b ) " LN L) X )
*
Y

L)

™
F

H&H#Hkﬂ;ﬂ#k&ﬂ;ﬂ...“&”}.”}.”&

e e e a

o

e

ar dp A eyl e e

N e

e d e dr d kA KK

W iyl ke

dp drdr e e el d e de

L o N

W dr e ey e e e

o

e el i ek

e a3

W dr & d e &k d ke d ok

R BEak al al al af 2l )

s )

AN

e i i ki

e N

L A Al )

Ll kA )

Wy e iy dr

L e N N N

Ak ik

e R e e A

N

L0 3 3 aC el

Ak

EEAE N el M N

L O

ek

EaE bl o

LAl

Ll sl

ol

L bl 3l

L sl

& k& & i &k

Ll a3l )

LRl aC aal e

Ak kA gk od

X L RCC aC Bk

L R

* EC a0

" L aC ka3 3 )

) Ll R

XX N

X Lkl

XA N

) EE

xR L

XK A L e

N L N

RN Lo el M

x R )

”r.H » .__..__..4._._4.__.”_._

o o ,

> W A

o L O M N

N AAA

MR .

X W

x X Ll

n L)

x LR

N .4.___..._-_.4....4._._....._”...”._._

Ll

.4._..H.4

-

Ll -

& N
. J A
- b ¥ H.-.HHHHJHH.HU.

»
»

D)
RN NN )

&
L3
[

-I:-I
* % b ¥

[

L)

[

[
L *
._._.-.__.H.- ._._” ”..__.__.._._.___ o H&H
-.4.-4.-”.-”...”4....._”...“..“4”4”4
L A
L 0 aEE a0l Al
L e R R S )
Bk & Ak &k & & & ko
L E O Bk aE al a2l
Rl
L e R
L el a0l
LR Ol e
0l e o )
...H.___”.q.___._._ b Al

“}.”}.”l.“}.
L .4“.__.“.4”.4”
LA e
e o
A AL AL MM

Fy
L

LN L R

»

ERE
EREE
N )
¥
»
L )
L ¥
) »
X

N )
i

X X
X X

X X
i
5K
x

F

S N
i

»
P
Eal s
ot o
oty

o e N M
x

L NC

»
Fa)
)
»

X X
¥

L
L
& & B
»
x
X x
™
X x
i

X
[

L3
[y
-
*
[y
*
L3
[3

,
L e N e )
)

)

» x

U el
P

5
5

*
ir
ir
*

x
x
Pt

r
na k a k kM b b b A A drodp
. Ak kb b kb b b kN
i .T.r.._..r....r.._..r.._..r....r.._......._.....
naaa inn.rn.__.l.r.__.r.._.__i.r.r.....r.r.........r.... e N )
R R R e R e AL NN
] _ e L L L L L L

x L S
sl e o ML
AT A M N R [} AL A

A

Ay

.4”._..._._.4
Ll

)
o)
X X
i X

Rt e N )
N )

ERCENE e N M)
>

Fatatat Nt

)
N N
FY
i
Eal s
x
S
F
ol
¥

ir
*
ir
[
ir
ir

*

L]
(3

Ll

* .._.H... o

Pl
L) *

L

L)

i #H...H....q....

MR

o B LA

¥
»

P X

XA R K K K KRR XK KRR RN NN
»

P
i

»
»
Fy
R R R R R R R K N R R N N N
Fy
Fy
LN )
i
X ¥

[
[
[

»
»

i i i i e

»
x
»
4-:#
l‘Jr4#Jr4‘4‘####44‘#4‘##4‘4‘Jr4“1’4‘#l‘4‘l‘JrJrJr‘rJrJr‘r4‘4‘4‘Jr#*‘r4‘##4‘#######4‘4‘###4‘4‘4‘##4‘4‘4‘
i
XX
F)
x
i
X x
»

"
Ea)

[
[

X%
PN

i
i

w

[
ks

X
*x
)
o
P
:a-a-
AN E R R R R Ay
5
X X
x
X
5
Fy
x
L
i

»
F
X
¥
»
X
i
¥
)
F
i
X

e i

»
L
R R N L B NN R M N
DM ) >
EN)
)
X xx
Xy
Pty
EN)
N A e B M M
Pty

X
s
s

ER )
)
X x X
P )
PR )

X ¥
»
X ¥
»

F

EaE)
)
)

Ol N Ny

»
L)
»
RN )
AN

X N X N KN

ECME

ER )

X K X KK
¥x

X X K X
oK

X B X
»

N

N

L e )

P

R NN M N R NN NN
R N N N )

»
»

X
ERCN )
¥
i

E )
»

5
]
L)
LM )
]
L)
)
Jr:Jr:Jr
LR K e e e e e U e
i

N N
L
»
ol
¥ X N
x
)
Lo
N Sl N N N N R U g )
ENN
X XK
EE
N
EE N
E ot o )
Tttty

»

R N R N N NN N SN N SN N NN SN
»

NN )

)
e N N
)
LX)
L D MMM N
»
xE
»
L)
»

.__..4“.__. L]
Lt

Y “...“.4”.4“... L)

; at T

A A ’ H.....___.........q.._.

o L)
.

e e e e e e T T T N Ty

-
&
&

L
- %
L]
Ll

*
&
ir
*
*
)

Eaal
..._4.__.4“...”
L )
....4..._4._..”.__....
Ll al
Ll
Ll

4_...4

T
P
i
EaC il
Ll
EaE ol
ira i
Ak i

L
AL L M
L)
A

e e e e e e Yy

HOER R R R R R R R R R N R R R R K X

NN
ol N
R

o
Ll
AR

LN
X B R X
e x X

-
&%

)
»
»

»
RN RN NN e NN )

[
ir

Cal
Ll

& &
X
X

»

»
L)

»
4':4'l'l'l'l'#l‘-Il'Jrl'l'l'4l‘l‘ll'l'4Jrl'l'l'l'ilrl'l'l'l'lrlrl'lrlrlrl'l'l'l'lrlrl'l'l'l'l'
L)

4##:#44-444-#

»

»

¥

X
&
L

F)

»
X

x
RN NN )
FY

»
RN N R R N

E o )
x

»

»

X X
¥

SRS o o S S St SRSl S o ol B st e ey

»
ER M)

Eal el
i ar i

T Nt

FY
)
5K
E)
x
X

e L)
. :”n" o B A AL MMM B AL AL
ERREEE R EEE M e AL NN L AL AL MM
T ,
) . »

XX N NN
FY

L)
n Wi
" X LR N ) Ll )
lllnlnnlnunul- AR
»

)
»
»
M

X

E R

ir
Ll
i
.___.___._._.__.H___.H.__.
Pl
ik
L aC N
L)
& &k
Tatay

R N RN R N R NN RN N )
F
™

E )
)
L
L
1)
»
L
L
¥ r
X &
»
S
¥
R R S )

L M)
L)
AL AL

[}
&

-
&
L ]
X
& &

»

)

EOMN N )
¥

L
N
E e
E3

" i

»
&

»

»

x

X X K X
l:JrJr
3

X

»
»
e e
Fy
¥
F)
Fy
X
»

»
»
o
Ll
L )
X X X
L
X
»
i
L
Tty
ayaial
)
Xy
A
¥
X
xx
o
¥

L)
»
F

....4....4.4....4
H ” H4H4 Ll
L
S L
Ll
P
L Al )
AAA L A A A A A F T
e B AN M A N
AR e R R A Rk
P MM NN N NN M RN
e MMM N e L AL MM R
i

»

X
s
X

Fy
L
L
L
X
P
&
Jrq-:ar:
X K K K XK
FY
s
L
L
XX
FY
Lt

¥ X
E
L
L
Fy

T Ny

ettty
Ty
x

x
X E X KN

L) ..q”.__.”.q”.f.__. i
EaC )

F3

e,
Cal )

- .___”.__.H.._H.q”...“& x
LPC ML MM L)
Ul
.-_.___H.___”.-.H.___”.___”.__.”.-_H.___ Ll
PO ML AL N
R R A AR
T PP e PP

*
)

ir
ir

5
&
* &

[
X

»

*
iy ey

T e

P A AL M A AN
S i M il
o AL MM L AL AL N

XK N K KX

)
»

)

)

X

L
AN KN
E )
X

»

ax

»
*
¥
»
»
»
»

NN M )
Jrq-:ar

R NN )

D)

X
i
)

E )

F)
L
¥
L
&
»

Cal )
L)

L)

[

»

¥

)
L
»
i

.._.
.....q.f.._...q.q.....q.q
.4.._..;.4.,_.&
......_.._..___....H......_.._..k...
.__..._.___.___.___..__....
AE e 4.4..”.4”_..”_..”4”&”...”...”_..”4”1
LALLM Ml L e MM N N
e
_.___..H___..q.......q L )
Pl

oo
)

o
)

2

]
a»
F)
»

W
M
- I
W
¥

Ll e d e i i
AAA A AR A A

* .4”.4”.__.”.4....4 ¥ .4”.4 ...”&H.._“...H#H...”...”...

L S A sl

) ol al sl ol

o LALLM AL A LM AL
i

Al
FY
>,

ir

)
3l
LN

&
*
&
X

ot et e N )
5

K
»
»
[
¥y

Lt )

X %

3
L R BN R N )

&

Ty

»

F

»

EY

F

»

[

¥

»

X

5

»

»
X
ot R N

)
-5
e
E )
x
i

[y

Ll
L)

L)
&

L)
)

&
-

il
- ar
P
.-_

[)
*
[

x
o
X
-
»
X
X
X K

M
)
e
)
Ll i
)
E)
»

A,
o

X
Al

[
Eal)

X
»

F
[

.
o L) L R R N

R N )

et e aa"n"nuxﬂx“n“nun“f. ) o, ._..H.q *, ._..“.4H._._“._..“.4H;H...HJH;”....._.._H;H...H;H;H...”.._

[ A E R R XN L0 0 R E B N U N R el

" ln"__."n“n“n“n“a“nw__. . i ._..“.__. L) ._...___._._H._._H_-.H._._H...“-.“.._H.._”...H.._H...“...H...H.._H...”...

s . R R KN - - iy - W i
. T T L | naaanunu_..xx.ﬂux“nnnw. . Ay .__..4.___.__..___”._..H.___H.q”.-”.-”.q”i“in.-”..”...”.-”i“n
. . . Wl R R
. . .o i L el i e el e el el el

X W

L R e N A D N A el N M )

' L0 E N B e N N
e e o e e

W

Ll A N e N 3 R R )

W

L0 e e N

o LN M RN N

L S N )

; > B » P
' ko k ElE ) ”HHHPHHHHHHHHIIII .

N
L ]
»
»
»
¥

; P
. e, .
. ; : .___”.__.H.q”.___”.__. Y Ta e
' ¥ .-.4”.4“.__..___4... .._.“.__.HJH.._.H
LA C et
“ o a e tatata Y

L]
L
L ]

L
&

[}
&
»
ir
&

X
5

)
E)
»

L)

X
L
X
& &
5

»
ER )
)
¥ty
)
L )
L)

»
f )
F )
»

[}
[}
*
&
L J
&
&
L]
*

* & * *FFF

5
5
& &
5

i
L ]
*
*
[
-
-
[
-
[
[
ir
-
[
*
-
&
-

L Sl N N e NN )

e
o N N N U N )
e T
»

N S N
o
N e

)
)

i
-

N R N )
N NN )

N N S N )

[
[
5
X
5
X

R I R N N N )
)

N N SN NN NN NN N )
e

ot N Ny

T

X ¥

P

N S SN RSN SN N )
»

NS S SN N S NN NN N )
A R K K R XN N R

E R NN N N N )
R R e R N )

e e e T e Ny

e s N

o e Ny

Fa e N T

Fa N

L]

VN

Ny

i*l-lli-lll-lllil

i*lﬁi-l'-lilﬁil

e ey

.
¥

Nl e e e R e

¥

U e S e N

¥

L e R
¥

Ll e e U

L N R

U )

L e

U N e R R N e N )
U

U N N N

W

Ll I

S



.__.i.._nhn...i.!n.._n.ti.vn.rn.ti.rn.._n.ti.Tn.r.__.ti.Tn.rn.._.i.._n.rn.rikn....n...il.n a = n.._..__.ti....n.r.__l..._ )
ok ke kb d b & § & N L dr M Jp Jp o b drode Jp de dp dp dr B 0 O dp Jp dp
e S S S S S Ry Sl S S Ryt gt S gt By g g B Rl & d b X

ERE NN LN N N N P NN BN N

X i i ¥ x F N s

e N N e e )
Ik i i i ECE N

Ea)

F3
L}

DR RN

RN

s
ks
X x
EalS
X x
)
X X
Ealy
EarS
X X
ks

o
X X k4
e e e e e e e e e e e e e e e e e i U e e e e e e e e e e e e e e e e e e e i e e e e e e i e e i e e i e e
e

¥ PN ¥ i
¥ PN ¥ e
x o e e ¥ ar Eas Pl Ty
i b A e e e e e o e o A e e e e e e
, A e e e e e e W A e e e o e
LAl i i i
x A o s e Ll sl ksl M * i Ll L] i & i
A e e e dp e iy e d ol e e de kR ke k& & ko ok A e kA Ak de &y dr dr ke ke ke ke
* Ll ol al kN * L) Ll ik L)
L . - i L
* L) i *
» 4 & EaEaC i *
)

i
i
*J
LR
Xy
x
ol

F
F
»

LN
EaE
Y
EaE
AKX X
NN
Lt N )
X w
Ll
x
X
o

ERE NN
o

ATt
T

LR )

x
P

RN N
»

RN N
L)

ERCOM M
RN NN )
L)
M NN AL
MR )

et Y

e N N )

[
ar ar
i i i L) i
ol ar
A o T P M N N R ...”... ...”... L ) ...”... CaC ...”... i dp ip e e ik o o
ir & &
o H.q “ * o .4.._.-............_.“.4...._......
L) L} L) -

e MR
M M)
M
ENN)
O BN
RN M)

L)
Iy

Ll
* & &

LM
L)
RN
»
L)

E ol )
Ll

* L)
-

-

Ll

+

L)
»
»
L

ey N
.__..4

L
L ]
»
L ]
¥ B F

»
]
L
L

...H#H&”...“.a
.___._._.__.“.4”.___
a

M)
NN NN N M N

L NE NE RC B R

L NE BE I
»

L
5
L)
5

e
F

oy
e ey
RN

i"#*i-lli-l'-l'l'l'

NN N

»
¥ X

lll Ill L |
XEERRRETRFEIRFETRNE

a & & & & & b & b h b b b A ad s h s aah bh s haadhdbddidddd kg s
a

L EREKERENRR
X

s & & & & & & = - b & & ;b m a h = & a

»

MM
&k E E FEEF

»

XXX ELXEXESXNT x ERE
HHHHHHH x HHH x. HHHIHHHHHHHH ~ lﬂlﬂlﬂlﬂlﬂl lllllﬂlllllll .
H

n
HHHHIH H”HHHHH HHHHHHHHHH H“I”IIIHHII Ilﬂ ] IHIHIIIIHHI llll
HH
H

o .xx:mx:mannanaxxnaxannna ' naxnnnnnaaalnaaa"a"l
A AN L

> e .xr.nr.xﬂx xHxHx”n“nHaHa“n“HHa"a“ " " "an

A e .

S AN WX R XX ERERE

A T R R NN N X R R

o

X

|
A A

X,
W

b A A i i
M R |
.nx.nx.xuxnn”xnn

AN

Mo K A AN ASAAA
|

US PP36,370 P2

= - a a =
" A & & b & a2 s a a s a
-

O I E
O e Y
a a a .

X_|X X

A x aa  e
A A R A R R
o R B MR xR xR

"
]
]
F!FH 7

M
]
Fol

ek
.-H

~
x?!!?! i

L
| ]
| ]
Fh
r
bbl *l '
]
M
i)
|
N A
L
PR
) :i!x':i!?;:l!
P

A

L .
r
n
m
i il
M
!
o
]
Sy

[P
L
i J

E
F N NN
A
£
.

FY

£

xwx”x”xnxﬂa“aﬂl“n“.-
ol e
AR R
A e e
xr.xrxxarnnnnaal

]

o A

L PN,

Y

X
a
.
X
»
x
x
x
x

FY

M_A_ A A A A N

.4
o

x HHIHH
N

Ao X
4
.
-
.

e
2

L |
; x”v_”r.”r.”x”x
. . . . . . . ( ol

. LT / ( A ALK

» . . . LT . . - , ¥ ; PR R R R
. . L . ; A A

. . .. LT . . LR

_.ﬂn . LT . . " ; Sl iy

Sheet 3 of 8

EY
]
Al

L
]

‘2
)

H
h_]

M
Ui i,
'HHH_!?!'H ]

'.:" .

e e

> rxwxnx“x”x”x“a“a“a"a
R A e e e
ol
WA KK
i
a A A
AN R R
A A e
Ao e A e

|
A
:I:H:H |
x:uxx"np:u' N
i ’Hﬂ:’l! o

L
-‘- :':::':-

Jan. 7, 2025

KA NEEREER
i

B g e
Tt e e
a
R

. a

e e e e e "

Ll el E
A
A A R

X
o L
. A A
R LN i ! E i
. : ) ; L AR AN AN A i i

o . R . Lt . . “a L e e
X X KRR AR x

X X I

, Y

x R EXE M X . x x
IHHHR I HHH ] HHHHHH!HHHH IHH IHH HH
H H
H

nAaAaA
I"l:l:l:l:l
rotete ety
R
| l:lll

_kH...”...H.___H...“...H...._...._.___... L)
N N )
Y

' . . . - . . . " ! SO A dr dr dp o dr 0 dr i
. . . . L . . . iy w b i iy i ir ip & ¥

! . . P T a a e ae y aa

\ . . S S . . . k .rt.._......r.........r.....r.....r........

PN
F

Tty

N NN N N M)

)

X X b B BB

T T a

Y
L)
L)
Ll
L)
Eal
i

)
R e e e )

N )
S N NI )
L)

»
N N M)

SN )
»

¥

»
F )
»

L)
._...___1.___.__.“.___”.___
LM )
L)

._._”._...4.-_.__..___
L)
Eal

.___.4.__.H.4H.___
L)
)
o ey L)
N M

»

[
[
-
*
i
)

[y
L]
-
*
[y
-

5
5
L

i
X
»
e )

X
e e )

& F & E FE A SEEEE&E

F
&

...H._..H.q”.___
A4

X X
)
)
E)

[
[
X
s

E3)
R S M)

LMESE S )

L )
Pl
i
X
i

¥
L
[ ]

U.S. Patent



US PP36,370 P2

Sheet 4 of 8

Jan. 7, 2025

U.S. Patent

" oa s a k h a kM b ok a woaomoakh h ko amoah doaaomoa s s aomom sk omoa

. R RN ....-”n.r.._.r.r.r.-.-.-.__.-......_............r.....t.._.n.._..r...t.r.v.r.r....t......_.r...........r.v.....r.r....r.v.r.._.....t........_..l.._..._......1......_......._.......1......1......1.._..1.r.r....r....\....r.r.t.r.v.r.r.._..r.....v....r....t.....-....._.....t.r.v.r.r.....t.r.v......_....t....v....r.r.t.r.v.__.r.__.__.r

. - . .. .. L ; 2 a2 b bk a b h e h e h b oadododrodedede o b dpdo b dedded dedeode dodedo by ded b ode b de h Jpdododddh e hoddddddddiddhishiiald
. . . . . . . . . e o _H . oA ..._ ._1..1._1..1.._.._..1.._..1.__.._._1.._..1..1..1._1..1._1..1.....1..1.....;..-...;.......1......1..1.;...1.....1._1..1._1..1..1..1.;..-....1.__l......;..-...;..........1}..-......._........;..-...;.._1..1._1l..-....1..1.....1.....1.....1..1..1.;...1..1........_1..1.-...;...1.....1....._._1..1.....1..1..1.;.._1..1._1..1..1..1..1l...1._1..1._1..1.....1.;...1.;.._1..1._1..1..1.;...1........_1.._._1.._.....1.;..._..1|..1
S v T T e T T N et N Rt A
e

i i e e e e T e e e e T e T e T e T T e T e T e e e e e e e e e e
g e e e e e e e e e e e e e e e e e e e e e e e e e e e e R e e e e e e e e e e e e e e e e e e e e e e e e e
e ; A I LN SN LN LN LN A N LN DAL N A X e A e e e X ke
R OE K xR N ; LA AC N - a g T e N N e R N e e
-t A e e e e e e e e i e e e e e e e

i

oy

¥
AN R X KRk

L4
L}
L}
L4

X X%

....
o

. e e e e e e
EaCC ) L) w dr WA i e i i e
L [ e e i ala ai
Y

wra et a 4”...“4 L) ._..”1 .q”._...q.4H.qH...H...H...H..H&H...”.rn.q”...”...”k”..r

e ) AL M AL NN

XXk

X

F)

L e et
»
™
XN EE K Xk
Ty

[

[
[

o
L)

»
et NN )

"+
. L n"anaana:lanan » ._..H.q x ._..”._._ .4.___...H.4H.q”#HkH;H#H&H*”#”&H*”#”&H*”
e A e e e e e e
e e S
xnann“nnx nHnHxnnnnnxnnnnnann“a“a“a":“ " e “...H&H...”...”&Hk”...u.q”&”
PR R N N s

NN N LRl
WAk Ak

o aE il e
L0 aE N )
o i

ke & dr ki
Ll L
ar i
waa

»
»
F )
»

&
»
L
»
»

»

L)

N ]
L)

N e e
)

XN E R NN NN NN NN

P
N

o e
Illllﬂﬂﬂxn
M_MCN_ AN M
A
L N
L ]

PR R

RN N N NN NN NN )

A
A AN X
A

&

l_A ?l"?lx?d Fd
A
»
[
»
»
¥
F)

|
L ]
»
L ]
]
»

S
O L)
T T

]

wyara et e

LR Rl )

LR a0 e al ol

L0 3 U )

W i

L a0 sl el A

EC

o L) .__..._.4...“.4”.._”...“.4”...”...”...
nllnnnna.n”x.v. ERE Al e ol sl ]
M R A X & & dp o dr i &
B R R R TR R e
Ll Ol Ul ol sl ol

EE 0 3 MU 3

i R i

L0 a0 0 L0 aE al ol

L 3 N

Ll ek 0 Ll kL

L0l kol sl

Wi i de e i & e

Ll 3 o e sl

Ll sl sl sl ol

L 0 o

Ll Ll o ol

Ll kol ol al

W e e e e

Ll el o

L3 a0l it el sl ol

L3 R

L 0 0 Sl

ERCaE ik ol ol )

A

o i

R oooeo
A

AE A
R A ik
WA iy iy

Bk & &k &k A

L aC Ol
LAl

L A
Ll

e a3
L M )

LR C e
A

& & ki b dr

L e

LR
Y

o i e Wk
e

L) ;.4;.4;”4”4”.4”4”...”&

& & bk ke od ok

e E
Ll ol ety

E a0l N g o )

LR E aE RE ko
kA od
L
S N

L N

A a dr ke ke d &k
Ll

W e eyt iyl

W a ke e e dp i e g

o i W r e

e kst el

& & & Ak ke ok & kok &k
R e Rl ks
o e A dr e ey
L R N
L C 0 3 R0 E A aE
o N A
: / W e & d i ok b dr ok
. Ll al M ko
LN R A S T i

e
L) e
X e e e e e
-
L)

dp iy e i b e 0 e e
*
L)
[

X
F3
[

»
NN
LM
)
F
»
a3
»
x
ot
X
ot
Iy
F
™
I

[y
L0
», ”._u...“.___u..
o
L MR AL MM MMM NN N N NN

¥ i

ir

RANNXMNN MM
W e e i

& &
¥

F

»
»
»
¥
##########*ii#iﬁii
X
»
X
»
¥
»
i
¥
i
Fy
IS
i

*
&

-

*

i

*

i

L] Ll
ar
H&H.q”....___... .._.”#H&”..“#“kn#”#”#”k”#kkﬂkn
i ip e e a0 b e
e e
A A dr ek ke Rk d ok ke ko ke ko
W i i el ek
iy e O iy dr ey dy ey
" A de & de kR d &k ke ke Nk
"l-."-_ L C N )
R
L N )
r W dr ey i e e b i
] WA i a e e dp ey e e
u N e
s dr e e el i el ik
" L N s 3l
& dr dr de e de ke A bk
r

-“l .-_.4.__..___.___._..H.4.__..4”#H#H..H#H&H#H#H&H&&#H&H*H
| . W dr el ki el e kg
Er X W a Ay ) pd dp i
o x A Bk & de b & e d ok bk
- i) A i R e b i i
Y L )
S L
| A dr e A i e
) .
N A S S S

Ll
MAINNMNNNNNN
e N e

n
|
AXA
E)
)
X X
F
»
Fy
F
»

Koy =
PN
e
FY
)
)
%
X %
L
)
*_X
X &
N
Ll
s

F3
L] ‘#
|
L ]
]
]
L
]
¥
L
»
¥
I
»
¥

b
A
X AN

Hﬂlx

»

B

»

¥

B

»

¥

F3

F3

L S
PN N

R
Ty

X
E |
>
&
»
]
]
»
»
»
F
F)
»

B

L]
Al
b
L
»
»
X
»
»
X
»
X

.
]
EY
»
L ]
L )
»
»
B
F3
»
F3

e
o B
X
oA
IHH
L,
o0
A
A
oM
»
»
»
»
»
i
X
x

x
H"l"
L
M
A
|
%
»
L
¥
»
F3
IS
»
»
F3
Fy
F3
'

L]
»
Al

H!H":

X
"!'H"H.I-H HH

A
xﬂ
IHHHHH"HH
Al
]
»
L
F)
L
F)
»
¥
F)

~_M
Al N

RN
Ll e )
DR sl
Ll e )
WA AR R A
W R ke ki
Ul O a2
L )
L UM N
WA i i
L N

! W i
WA A A A KA A s R
llllll!ﬂ!!.n!!!lﬂ#ﬂ!ﬂ!v u_.u.. s E ] l.-.ll..-..-.lill.....-.l.......l..-.l.}.
W R R R K A W dr A ke
e oo e ANl A
: e e

Ml
MA A N A NN A
»
L
&+
»
L
X+
»
L
&+
¥

»

L ]
L

(3

LN
o .___._...___H.__.H.___H&H...H&H.-H...H&H;H...H&Hkﬂ...nk
WA e
WA W W i ke i ke
W e i e
W i e i i i e e
e R )
WA e W e ke ki
o i al aa ala al al a)
e W e W i i e i e
L T
e a a a a aa a a a ala)
de e i e e e
e Wi i e i ke i e i
)
e W W e e e e e
WA i e i i e i i iy
W i Sl i i i e e
L
L o ak aaa a a a
dr A i i i
. e i e i ke
L o ko a a
3 i i e i i e i
" kS
Ex e i e i il
xx N
" W W AR R
x K Lk N
" e a a a a a aal a)
x K L N A
XK Wl e e e
x x e W A i i i i iy i iy
] s e
o e R N Nl M
X R R dr i e i e e
X R X L S A
X AR M s )
X K N N
X XX R o ke i W i e
X XN XN Wi W e W e e e i i i
o )
XXX EE N - N s N
X X ; WO R i i e e e
FEEEXEXREXR - ‘ . i i i i R i
" m N OO S
| A ENEXXE KX L N
X m R R R KX W A T i i i e i
nll“.al AR L N N
X X ER R XN LR ks
X e m AR R N A
W RN W W ke ke i
X N B E X LR N SO NN A
a"n" n“n__..nvnr TataTat _-_”....._.___H...”.......__.............”.__.H...H...H...
e . X - Ll
AKX x X e W W i i i i
. ] EE X L L N s
- R Ll sl ol
x i L
X ; L sl )
x el
x L )
x WA
] W i i i i
r L N N
e

. .-_._..

- . ; ; ! L N S B )
v ; i ; kA L R N R A el N
R . . BoA R R A AR A bR A

_-_..._-_.4...”_-”4”...”...”4”...”}
s B x A
i

L OO M )

;! |
; E . ; L L0 e )
i w2 ; LR R R

i T A A e ; Mo ey R

EXr R AR TR TR NN R x o x A X . ; R

” R AR AR KRR R R R R R ; ; ol R
e ) ) ( ol ( / ( -

r A R R R AN A L)

™

a
»

)
ERN )

5
5

mx A
|
Lt}
L

4:1-*1-

»
¥
*¥
X %

»

. .
» ]
L
3 e )
ER )
»
x
i
X
x

XXX XK N AN

-
. o .4.._”...”.4....4....4.4

/ ML NN
i e e A Ak

e 2T e LNl )

L3
*

e )
ERE NS N St )

R kK NN

Fy
R N )

N

L
P
x

R N e N
x
¥
¥
X
x

N RSN NN N N )
XX XX E B RN BN N
RN S SN R NN N

VT S

Fata e N

L N N I NN
i
¥
M
i

L S N e

L N RN e )

L]
L]



US PP36,370 P2

Sheet 5 of 8

Jan. 7, 2025

U.S. Patent

L] EEFFE F e

'

WR X XN KRN KRN X NN HHH
Il"H"HIl"l”HHHHH"I"..ﬂ”ﬂ“l"ﬂ"l“ﬂ”ﬂ“ﬂ”ﬂ“ﬂ"ﬂ!ﬂ HHH
EEXTAXAXAEXREREXRENXNKEXSEENNLX

MR E X XERENERZSEXE X o

..-..HH HIHHﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂﬂlﬂxﬂ A

] HH”H“H“H”H"H”H”H“H“H“ﬂ“ﬂ”ﬂ”ﬂ”ﬂ
A M KA MR N ERE N NN X
N

E A M M E NN EREXEREXEXEXENR
RE XK E XX X EMXRERERDJ NN
HHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂxﬂlllﬂﬂﬂﬂllﬂﬂﬂlﬂ "

- HH!HIHHHIHHHHHIHHHI IIHHHHHHHHHHIII
IIHHIIHIHH ] HHHHHHHH IIHHHHIHIHHIHI
HHIHHI ”H“HHH"I"I”H”H“H“H“H”I"

= lllﬂl”ﬂ“!”!ﬂﬂﬂﬂlllﬂ ]

|
-?"
>
Al

] lannanln"__.“..na“nH..“ln__.".."a“a"a"a"..“a“a“a“a"a“annna"
R R R R R XN R R R R
] REEFEXXXTZIXIREERRXEEZTERZTXEERRRREZTR
EERERRERRENKXRRERXERERXRERXREXRRXX
» EEEFEREZIREIREAREEXNXEXEAREREXER R
EERERREREERERERRERRERERRRERZX®RERRTHSE
» RXEEFEAXIERZXTEIRERRRXIXEETXXEREXXEETR
e
] EEERERXIERTEXEEXEXIREREXEERREXEEZ
EREREERREERERERERRERERRXXERERRERRENR
» X XERXRXXERZTEXXEERETREXRERSR
[ EEEERRERERERZREXRERERREXEXELR
» ERXIRERREERERRERERXERREERTE
R E R R XERREREXNEXREERERR
) X XXRERXETREXXIEREEEXXEXERERERER
r FEERERERNEREXIREEREERER
» -."I-_ r ERFEEREREEREEEERTE
» o o MEREERNRRERERN Sy
] |l ETREREREXRTE EENER
X ””..M.." el - ottty gy
¥ -_-l"-_-_-l-.- l-_- » T EERERE r
|l EEERER
» - I-_-_-_"-_l-"l' -_“-_-_- I-_"-_ I-.-_-_-_I-. » e e .
) |l nl n ) » » EEEFE ]
. "-_-_ FEEEREEES I-I' ) "R e xR i
» » -I-. »
] S -I-. a |
] = e r
) r r
] S
¥ g
» nll" “r.nann"n"a"a
] n"aan EEE XK EN
) XX xR NN
2 Satgh ,.H.na“._"._.mﬂ“ .
] X_X I XX
Lo xR
.” HHH..H ”x”nﬂl"a“lnnll"ln
- ; L N R R
”.___ . ln..__.nn:aanan:nxan._.nxxwxn.xumnnx“n”n” ”x“xnx“n“aﬂxnxnnn “
L] A A )
¥ i o .
L X N A A .
» oy A i A,
* L L i X, )
» o x N N A N S .
L A e A e e L )
» 2 x o wx
- RN e e e a a wa e a x_X X
T e e R e e e e e A o R AR AR Lo R e A e e A 2 R
» XX RN XN E RN AN NN A L T X
L o i A e A e L |
* o o Il I XX
* A A e e e e a a e e e e a adada  e N X "
» ol i i
- I i i x_m
* ol I il I XA ' X
- i A e e aew a a a ol i |
* S o L i X
- Y A e a a a Ll Ll
* X E R NN AR EE L i i [ X_E
.._“ e x_XE_x -"x”xnnnnnn"a”a”x”n“n“a a“flxxn .”x“n"
» N RN R A AN A A x
L) L NN Ll | :
”._._.-_ Juxﬂx“ama“ln an“n“xnn“nnx“:"nna “l“a"n"a“xua”x”xna” xnx”x a”nnn ”r. X,
L i R A A N N L i "X
Ea) L XX N K N AN A XX e N
L) N o N O e L | . M x
- lii EEXERREXEXRERTE rx i X A AN r
- WX R xR R R R e A X = Lo a0 X
» X ETREXERXRXXEEXERERXX x, x_x i W x o . X
L] RENERXXXERERRERXERER L X | ErEmaaa X x_R_I | | XX
» x FERERERXXXXEXRRERXXER iy EER R NN NN N T x . x . r x
[ ) WX A N N X - ] . e N EE = u A M N
EEEREXTEXERRK L X xEEn . x_X r AN
N | u " R Lol | A X
EREREXTEXXENX Y a e X RN (XX E R X AN L x r
EE XN RYEXRNXXEXXRXRE DR X X X N X_IKE_JE_X L A e
X X R AR AR AN Lol xR XX 2 A r
I T ' n" ” o r.”n..__. ” "aa u" o ~ ”-
u . % o
)
|

X,
£ M X
EE NN BN B N

P |
|
|
|

AL
n
-5
i
A
MMM
n"x:x
2

A M
|
M

J o
H’!xHH’HHHHHHHHHHHIH

A
i |
A

]
b |
S

ol AA
A X A AN
A N N

-ll
I"HH

oA

I

H‘I.

)

Hl:ﬂﬂllll
’-
e

K XA
i i
L x”xr A A A
(A A A
oo

A
|
|
i
»
A
A

¥
a-:a-*
T N N
E )

)

)

L
F)

44-4-44-4;4-:;;;4;1-;4
>
»
x

L ]
MoK A AN

M)

- [ RERERRERTIETIH

lil.lHHIIHIIHII

L ]
M M AN M A M

!HHI?‘."I

)
)
S

N S ) X e Wi i i

N L)

»
F)

L)
»
»
»
»

N )

WA kR e Pl

XA

]

L) "

o
o

o el e UM N A

F

dr el r e e i

)
)

Pl ) * Ea N

»
X

Ea N

* ¥
L

L) k)

e

»

[y
) L)
Lt ) Ll * L] ]
R R At g L R L o My - -
Tttt Pl i Ty o “l! o
y ” “.4”4”..“ ._..“.4 4“ .__.H...”.q lalh"l A e
0 ) atatata et Fatata ettt ll“ln
M MM M MMM NN TRt L -
Ll ) L aC aC L) LA E 3l x i
O S s L) Ll Ll Lol ]
R N M L L el ) [ *
N O el ) LR N L) L) » ]
..4.._..._.-.4....—.._...4.4....4.4...4.-4.._.-...4.4”._” ....“ . A [
Ll . . *
> - o i
L) x *
L] i
™

R NN NN )

EE N
L

-
*
Y
)
)
*
i

N )
D S S S N e N N )

F)

*
[}
[
i

F

ir

Pl

i dr
ey
i dr

[
[

L
5

T N N AT )

X & %% 5L FES PP

X X NN
»

[
- i
L) i

ardr
P
ey

H...”k”...u._q”...”...“# ¥ JH....__.* Ll
R A AN M e AL A

ol Ll
.4.__.

S

X
»
»
L
»

T u

Pl if
tu_.

ir
[3
ar

oy

i x
Eaia
o

R

X i

)
i i
™

i
¥ ok ko x
)

X
L)
L ]

L N NE N

»

»
L NC NC L N NN

i

»
1)
»
FY
Fy
o e
FY
:q-lr

XX
:q-lr
F
X
¥
F
™
Fy
»
)
e e )
Wi ety

F3
L)
5
s

I
HANNIN
X &

[
»
s
»

N )

&

»
T
L)

LA
i
Fy

»
)
L)
L)
X

Fy
N S )
Iy

i
P )
)

F

»

¥

L e

L)
L)
L)

¥
)
F)
¥
F)
F)
¥
F)
R )

Ll
Eal s

)
X X

™

i

¥

™

x

i

™

x

¥

X

N R

R N

M
»

i
Eal
-

FEEFE SR LR N E

L S N N )
N N Nt NN N e M)

[
o
-
o
} a
- s
MM N
LM ML x
AL s
u x * N A
#H;H;H;H...HJH;”...” .fu...“ H._._H HH #H...H H.q” H&H;H...H H#H...Hkﬂ#”...”#”.qu H H.q” H H.-__-_ .4._._....4“..” x “._.. .___H ” ” HH H;H...
Wi T T ar i iU i Ty e i i T T T . i T
] L A a l al  al a a al aar ey H L N M L ey
R e e P L O A el g g i CC ARy A
Al L et e LR R A L A L A A A A
x - L I g P A N P N
L L R o R A A A L L L o
AT T T T o T T T AT T T T W ar A i T T
L R e p Iy ey iy ey i A i i e i
P e e, e e a  a a Ll LALLM ML I MM N MMM N
N N oo o o e « A M A I AL N
W s P [} Ll el el L
i i T iy i Pl e L L S L e el e
Ko A U T T T ey e e A i i e
T T T P ol L e e e el sl a al el ol ol
T ur e w e O N N N
e ] L I L o o gy e
P ur. iy Pl AT T T e i i i e T T T
i i i i L T S Sl U n e a eyt
Ko e D L Nl
W T L A e
P I Sl ool ey
iR de i e e e e e i e
P el ) A T T A i T T T Ty Ty ar e e e T T
i i ’ L I g
R e / L I S e
i T ’ P )
) ’ I
i i e L A o
o o d
H&H#H..H&H;H...H&H - _-.__..4.4._....q.q.__..4..q....4.q.._.#..q....4kH#H...”.qH.qH...H#.._..qH#H#H#”#H#H#H#Htﬂf...nkﬂt.
Ll L A N N A A AN Al N A
Pl L I o i I R ey iy iy 1
i i e T ey e e i i i e e e e e e
Xa N A A L
i L L I A o el ealr ealr el o v u U
i o r I - [ |
H...H*”...H#H#”...” r -H.4”...”#H#”...”#H#”...Htu#utn#ﬂuk#.q#H#Ht&#Ht”tH»ttﬂ_Hu....untn.qu#”... .__.”4H.q”...”.qH.qH.._.”#H.q”#H#H#H#H#H#H#H#H#H#H#H#” RPN
i i i R e L A el
Kl e e e  a e e a a W AT Ty ey iy i i e T
P ] L T O  ad el R R gy oy ey Py L T O I Al ey gy Ry et
LA -_"-_-_-_.__.4.4.4...&&...ﬂ........a...&.r.....,k....r.......rr..t.r....rr.r.r.r......k.rt..k.r.r.rk.r.rtk..*.......r..q....___-_ B e
L U F o e b o A o A ol & d
H#H...H...”&H*”... _-“ S g i iyt P R PR il .._.HkHkH#H&H#H*H&H#H#H&H&H#H&H...HkaH#H...H.. .........kaHt......H.r...J
i e urar i L R R P e s
 dd R » s U e e e ey e e g e e e e e
r A ok o0 o o F o & A & ar
kaH&H&H...”&H N .__..4._,..__“#... x e e e
Sl - L
P o T
AN - Pl
o
tH&H&H...H...H.qH; - Ty
w o
*k#&}.&;“-
T i i e
)
i e
.......l............l..-..l............ll.l' lll.l.}.l.l.l.}.}.}.}..r.t.r#.-_.#.rb..__ * .r.;..r....r....-...__ P e e .T.r.t.....;..r.T.r.t... .;..r.T.-_
P S P ol L T I R Tl e S e g R R R S S A el Sy i o Ry R
o e e S N ] WF i dp g dp e e de de de de e de .._.__.._.._.r.....r.._.__.r.__.r.._.r.._.ri.r.._.r.._.r.r.r.l.._.__.r.__.ri.r.._.-...._.__i.r....l
Ht”#”t”#”#”#”&”l""" .-........-.l..-..............r..........r.........r....r....-.....r.._..._......_ F Sl T e e e e S e e e S Y
T e
.._..._......._..__......._......____-I_-_
o T e
P
we e o e
o i Vi T T T T »
i e
...k&k...&.......q.q“
o e e T T T T
H.r”.r”&.”b.”&.”.f”&.”&.”.f”}.
P N,
ol
kH#H;H.;&#H#H#H#H&#
N LN A N
P
i

o o
Pt

L ]
»

L e N |

L]
L]

O I N N N N R N N N M) 't

L P M S S S S P A L A S M ll- LN

Jod d b dp b S dr Jp e de de Jp dr B O o Or & & Jr O X I-.ll l-_

Jrodr A dr ded b ko de dpode dpdr dr de dpode g dr d Ao de l"-..-.I""-"l-_- R A

adr dr dr dp dr dr e dr B Jp Jr Jp dp e e dr dr dr B dr dr Jp 0e Jroip b - B B B O & Jrodr Jr dr dr Jp Jp dp e Jp Jp dr dr O e & dr b b b a b & & & b b m m b & b ok a s boadk hoaahaa

Jdp dp dpodr & dr dr dr dr dp Je dedp B b dp Jp Jp Jp Jp 4 A o b ¥ W & & K I Jrde Jpodp dp dedr dr ok dr de de de dr B Or 0o b Jr S b & b b & & & M b b & k b h kh k& & oa

N N IR .rt.r.....r.t.rt.r....r..........r.._.........r....r k ......1.r.r.r.............r.........._..r..........r......................r.r....r.r...........r....r.-.r........r.r.r.r.v.__.r.r.t.r.v.__.r.__.t.r.._.__.r.__.t.._.t.__.r.r.._.r.._n.._.__nn.._.__.._.n.._nnnn.._.._n.__..___.._n a a2 a2 bk mahoakoa

..............r.._..r.....r x ......_..r.._..r.._.._. Pl o P i

E)
\-4-.'1-

A i de dp de dr e de de b e dp de dr dp b dp dr b de A & 0 dp dr ir & dp
S drdr j O Jp o dr O & J Jp Jp dr Jr Jp dr Jr dr Jp Jr dr dr Jr Jr dr e Jp dp i
e U a Ay d o h A dr ey b dr de b dp 4 dr A dpode Jp dr i it

N N kel )
S e e e e e e ey e
N e e N aaa a
L T T
Sl A A drde j ddr de e e dr o dp o de dp de dp dp R
ke e A e e e ke
Al R e e g e e ke e Nk kR
X de g d e U e e i e
e
adr e kU de ok dp de de e O e A i )

S e e e

)

T o T e T
.H.__.r..H.r.r.rH.........H...H...H...H...H.......r...
S ke A dede A de dp e M
..._...._._...t.....v......_.....t.r... B A

.r.r

'S
L
¥

xRk
Sttty
& g ara
ey

Pt k i b k ki
¥ ki > ap
a dr xS de d ke b drodr dr dr dp
P s P
a dr i B B dr Jp o de 0e b dr & 0 A
.H.r”.r....r”.r”.r....r”....”.r o™ .r.....r.............-_ I-.
i e P .........r.....r.....r.._......._......._..-_ *
ok ke d bk b d d bk A B

Xk kR &
N
EE

L]
F

Ak kM A Ak A s
. X ar ap ki

.r.r.-.r.r.r.....r.r.r.r.r.r.r.r....._..r.r................. ol ™)
..._..rH.r”.r.;..r.r.r”.r”.r”.r.rb.#.r.r#”.r###.r# » »
n....... ar .._.;..r.;..r & .r.;..r.;..r.;..r ....}..-...;.....I.-.
N e
P b bk b h b e dpodp e b N N
R N N )
L T a
AL R A K g ke ke B

L

oA oA ar dr o o
St i gl .........__......_..............r it

a0 b dr dr b o j b M dr b j de ok dr b b b & Jod i i R
L dp de dp o dp d b i & dr dr Jp o de Jro de e b 4 dr Jp & b O i " s moaoa k ok oa

b h § iy rh s s s s ks ko h s s s Fh s s ks s ohoa
m & & & & & b s b s s Sh s s s s s s s d s s s s s b s rh s s b s s s s ks hoa Aok
E I R N R N R R R DS BRI R O I IR R R R O N T L T I T DO R R RN R R I R I R ) E

b b b b b o s ks s ks s Ak s s s s sk ha ks homoan



US PP36,370 P2

Sheet 6 of 8

Jan. 7, 2025

U.S. Patent

ar
P iy .r.-......-......._ Pt o

¥ i

X

LI

LR

B e ...-...”_n
- nnH.._ .....r.........rH.........-.”.rn.
Ill.r .Ib-.r .Tl..' .r...




US PP36,370 P2

s
| ]

4*]"1!...-

e

L4

i i i

ir
i

F)
»

X

»

F)
Y

X

)

o
»

]

[
0 M

L)

)

Ll e )
N N N )
o &
e e e e e e !
- e e ) )
Bl o ae ae Ve Cap Ve Tie iy e e e e e
R v e A e R
Rl al al

L4
L}
L

L ]
XX
i
i

X
¥
i

X
I

i
*

W

...&&H*”#H.a_.. PN )

> )

»
l-*lr:#:q-ﬂr" xt
X X ¥k
x

]

)
)

L)
»

o
& .......1”...”1”...”..”4”*“...“4...&.._....._
)
... o e e e

L)

»
»
»
L

L)
]

R

L)

F

v
.
y
oy
R
vty
A
ks
EE N

L}

NN ]

E )

E3)
)

3

Sheet 7 of 8

-i(

Jan. 7, 2025

“.___H.___”.__.H.___H4“._..H_4H...”...”_qH._..u_.._1.....1......H...H...H...H...”...H...H_..H_._H.._H_..H_._ w
W i i i e i i i e e i e R e
W N O N

e a a a a  a a a a aa)
U S N N )

r

.4_4...4&_..44......#_....._..............44..._..HH....;...L.....;L.. X i e R
....

EN N
s

»
X
»

i
e e e el e
N N

i
)
)

*

¥
. J"Jl-
o
N ox
r F
o
Ir:dr
L)
Jr:ar
i
»
X
'y
X
*y

ir
[)

X
X
LN )

]
[
[

U R N

»

Ea)

N N
B

U.S. Patent

L)
't ¥
MMM
&H&H...Hk *H...”#H._q“
......_ P

i "
S A N




U.S. Patent Jan. 7, 2025 Sheet 8 of 8 US PP36,370 P2

o
o N )
e e
)
e

L
F

Ealy
ks

LN
ittt

oap
P

I
¥
¥

T
N

L 3

»
¥
¥
»

"

o
¥
F3
»
B

-
)

-

-

W

Prceisterat
e

Zﬁ}:

"
X

]




	Front Page
	Specification
	Claims
	Drawings

