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Botanical designation: Cornus kousa.
Cultivar denomination: ‘MELANIE’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Cornus plant, commercially produced as an ornamental
shrub, botanically known as Corrus kousa and hereinafter
referred to by the name ‘Melanie’.

The new Cornus plant 1s a product of a planned breeding
program conducted by the Inventor in Wernhout, The Neth-
erlands. The objective of the breeding program was to
develop new Cornus plants with improved growth habit and
unique leaf coloration.

The new Cornus plant originated from an open-pollination
in 2003 of an unnamed selection of Cornus kousa, not pat-
ented, as the female, or seed, parent with an unknown selec-
tion of Cornus kousa. The new Cornus plant was discovered
and selected by the Inventor from within the progeny of the
stated open-pollination 1n a controlled environment in Wern-
hout, The Netherlands 1n 2003.

Asexual reproduction of the new Cornus plant by softwood
cuttings 1n a controlled environment in Lottum, The Nether-
lands since 2003, has shown that the unique features of this
new Cornus plant are stable and reproduced true to type in
successive generations.

SUMMARY OF THE INVENTION

Plants of the new Cornus have not been observed under all
possible conditions. The phenotype may vary somewhat with
variations in environment such as temperature and light inten-
sity without, however, any variance in genotype.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of ‘Melanie’.
These characteristics in combination distinguish ‘Melanie’ as
a new and distinct cultivar of Cornus plant:
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1. Upright plant habat.

2. Moderately vigorous growth habit.

3. White and green variegated leaves with red-colored api-

ces; leaves becoming red 1n color 1n the autumn.

Plants of the new Cornus differ from plants of the female
parent selection primarily in leaf color as plants of the female
parent selection have green-colored leaves.

Plants of the new Cornus can also be compared to plants of
Cornus kousa ‘Snowboy’, not patented. Plants of the new
Cornus differ from plants of ‘Snowboy’” in the following
characteristics:

1. Plants of the new Cornus are taller than plants of *‘Snow-

boy’.

2. Plants of the new Cornus are stronger and more durable

than plants of ‘Snowboy’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs 1llustrate the over-
all appearance of the new Cornus plant showing the colors as
true as 1t 1s reasonably possible to obtain in colored reproduc-
tions of this type. Colors in the photographs may differ
slightly from the color values cited 1n the detailed botanical
description which accurately describe the colors of the new
Cornus plant.

The photograph on the first sheet comprises a side perspec-
tive view of a typical plant of ‘Melanie’ grown 1n a container.

The photograph on the second sheet 1s a close-up view of
typical leaves of ‘Melame’.

The photograph on the third sheet 1s a close-up view of
typical leaves of ‘Melame’ with fall coloration.

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions, measurements and values describe plants grown in
three-liter containers in Lottum, The Netherlands, under
commercial practice 1 an outdoor nursery. During the pro-
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duction of the plants, day temperatures ranged from 8° C. to
23° C. and night temperatures ranged from 1° C. to 15° C.
Plants were three years old when the photographs and
description were taken. In the following description, color
references are made to The Royal Horticultural Society >
Colour Chart, 2007 Edition, except where general terms of
ordinary dictionary significance are used.

Botanical classification: Cornus kousa ‘Melanie’.

Parentage:

Female, or seed, parent.—Unnamed selection of Cornus
kousa, not patented.

Male, or pollen parent.—Unknown selection of Cornus
kousa, not patented.

Plant description:

Root description.—Fine, fibrous; grey to black 1n color.

Rooting habit.—Freely branching; dense.

Plant form/habit.—Upright deciduous shrub; somewhat
outwardly spreading form; freely branching habit,
about 39 lateral branches per plant; moderately vig-
orous growth habit.

Plant height.—About 85 cm.

Plant width (spread).—About 43.2 cm.

Lateral branches.—Length: About 16.9 cm. Diameter:
About 2.5 mm. Internode length: About 4.3 cm.
Strength: Strong. Texture: Smooth, glabrous. Color,
developing stems: Close to 187A to 187B. Color,
fully developed stems: Close to 195A becoming
closer to 199B to 199D.

Foliage description:

Arrangement.—QOpposite, simple.

Length.—About 3.7 cm.

Width.—About 2.9 cm.

Shape.—Elliptic to ovate or obovate.

Apex.—Acuminate.

Base.—Rounded to short attenuate.
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Margin.—Entire; undulate.
lexture, upper and lower surfaces.—Smooth, glabrous.
Venation pattern.—Pinnate.
Color—Developing leaves, upper surtace: Center, close

to 14'7B; towards the margins, close to N155B or 69B
to 69C; towards the apex, close to S8A. Developing
leaves, lower surface: Center, close to 191B; towards
the margins, close to N135B or 69D; towards the
apex, close to 38B. Fully expanded leaves, upper sur-
face: Center, between 189A and 191 A with scattered
random blotches, close to 192A to 192B; towards the
margins, close to 155A to 157D; towards the apex,
close to 58A; venation, close to 193A. During the
autumn, center color becomes closerto 178 A to 183 A
to 1838 and towards the margins and apex, close to
181A to 184C. Fully expanded leaves, lower surface:
Center, close to 191 A to 191B; towards the margins,
close to 155A; towards the apex, close to 38B; vena-
tion, close to 194A.

Petiole.—ILength: About 2 mm. Diameter: About 1.2

mm. Texture, upper and lower surfaces: Smooth, gla-

brous. Color, upper and lower surfaces: Close to
145A.

Flower description: Flower mitiation and development has
not been observed on plants of the new Cornus.

Disease/pest resistance: Plants of the new Cornus have not
been noted to be resistant to pathogens and pests common
to Cornus.

Temperature tolerance: Plants of the new Cornus have been
observed to tolerate high temperatures of about 35° C. and
to be hardy to USDA Hardiness Zone 6.

It 1s claimed:
1. A new and distinct Cornus plant named ‘Melanie’ as
illustrated and described.

G o e = x



US PP22,508 P2

Sheet 1 of 3

Feb. 21, 2012

U.S. Patent

. . . . . . e e e e e P . . . . . .. .. . .. . . . . .. . .. .. . AT AT e h AT AT e A R AT R A A AT AT AT A A A AT MR RN ur o wr om b e e dr dr de e dr e dp e i de i e dr de e e b W e A
.r.._.._.t.._n ....._.:.._1.._..._..._.

ax

X e i

e
- o e

F3

ter ot . e K ' e e . RN IR . . " B S T T e T T S i ..1.__.tb.T.r.t.r.__.._....._.t.._.t.r!.r.t.__..1.._..1.....t.r....r....r.t.r.;..-...;.........r.;..rb..r....r.r.r....-........t.r.;..r....r.;.l..;.....l.....l dr dp dp e e b e el b e Jdp e e i e lF lF b dr db e e i i i
Coe e e T LTl T T . . . A . A . ; B M Bk kg bk ke kB k ke b de b B dr de de b de b b b de dp dede b b b b ke dr dr dr dp 4 b b b b i g 0k AL AC I NN AL A M AL AL L M AL AL B MM )
R R R R R R AR, ' . AL L e e N X N e e Al A L M ML M M)

X X

3

. . - . . - - - . . . - . k _.. i . S U
ST T T P A . . L . . . . . . ; ] d 1 k ] ; - e e e

. . L . . L ! Y ’ . o e 4 GJEE AR A R AR
Lt otLtLto o . . . Lt JLtLtLTL o, Lt . . 4 ! F . Cox 3 ; -, 7 o l.....l.l.l.-.l.....l.}.ll .-.l.l.l}.l.l.l.ll.}.l.l.lllll.l.ll.l Tt

X ¥

A .. . . . . " : _ N N N NN et R NN NN
P s e s e - s e s e - . . . . . . . L y L L A L L L F o A r [
P P . LUt oL LT e L. R . . | A k 3 ol . . L F ; ¢ [ t iy . it X i .r.....__. .r........ .................r.....__......r.....r....................l_. ......................_...........................__.....r.....- ;
et ' ! v o y o i ! .. ! y .....r.............r.r.......r....r....r....r.r..........r.r..................r.......r....rﬂll............... P N P N P N
e e T T LT . . ; ; & ; iy e e e e e e e e e e e e e e e e I e e e e e e e e e e e b ; T N MR MM
] e ] . o IR R o e S ! ; ) ) A ; . ; N N N » AAA R A R A AR AR AR

¥

R R R R R : : ¥, . . . [ ; i 2! s A MM D A M L )
[}

. ] , J L LA ] 3 ; 3 A A @ b Jr i b L™, L R L L
. . . P e e e e e e e P g 3 3 of o W y 3 - HHHHHI [ 3 ..:......r.....................r........ o ._.................. F [} &
. . - J 3 3 3 ] F A dr dr dr 4 , 4 dr o dp dr & J
. . . . . " ! ;. . ! ;. ; i " i dr b Xy 1 " i
. . P . P . : h 3 3 ™ Hg i b bod kb b & : »
y " y L " " Jrode dr ok Jr 0 Jr o de o b B i y " " i "
. - - - . P P . . . . . o C C b g - ..rl..._.r.._.._.r.__i.._.r.r.r .-.Il!.. C .l.unr.llﬂﬂ.r}. .l..rl..-..l..r....-.t.-..l.l ] T,
. . . h h ; b R N L h h 3 ™, ; o h 3 g
CEC . L A y . 3 3 Lo L N N NN N N o X E A iy , L , . L] i o
P . b . w h hodr i &

X
PN
Ay
4#4-#*44-:
» X

FY
N )
)

F3

*
*
ir

FY
X X

.y

X X

)
x
o)

P . . . . P - i i k] d i o~ L L & b B A A
. - - .. e e e e . . y y L ] b Jrodr e b b o b bk &k A . o L e M N NN RN X ]
P C C 1 "y e b dr Jr o dr 4 o dr bk A A g | [ A i F F o .
P P . . - . . . . LN N x x L N L .
e LT T . . P . t 1 t ; ; NN NN . & o
| ! 1 b a 1 . . ok s e N k i g i 1 ., » Pt NI
ST . . . " "a! k o R R N A A a ; ; s ; J Ly A LALLM ML
L oTLtLto o, oy Jragr A, | ; ¥ : . ; o 7 u [y A A e S - ) " ) L ol L
S / bl P . i o A ; LR RRE r 3 ; ; o k ] T

T Al T T e . ; . o ataln o o S i M £ ; : NN NI

. . - 2 . : . . ] i . ’ o e o e i i . ; o Pl i 3 b dr dr dr e Cdr e e e g

X :*
M

K
¥ ;
AN
PN
¥
X X
ks
L
L
My
X B B K
ol Sl
Ll
XXX
R

. - Ce e . - C e e . f e e e e . P . . | b | q [ C | d i dr i i b b N N

X ¥
2N
)
»

i iy
R
...k...H.r....r...........i_-

o
~

X

i
i
E A
i

NN .,xmﬂ.w
dr dr dp 4 dr e A g A K
: . ; ; ; ’ | “a - i ....H.._.H....”&H}.H}.H#H#H...H&#;arn“xxxx & i
. . b - | “m F - X X i drde B dp e A dr b Jdp 0 o dr o X O NGRS
e . .. . ] ] & drodp g odp drodr dp o b dr & dr dr o
3 . ] v L dr dr o dp Ar dp drodr Ao dp g odp drodr & o X L)
! X ! ; i N e e
o b b ki i i i i i g ir & b & ir
.............................r.................... & iy .................-..r.... g dr o i & i &
Jr
SN NN N NN NN NI NN
o 3
”...HJ.H... & Jdr dr i dr #”#H#Hl. i l.j.#”#”l.”#”#”l”&”&.”}. v.u_
.r._...._..... dr dr i i i ....l.....l.._..l..... iy .......-....l.l..-.l..-....}.l..-.l.?l..r L
L I U e B e e e
....l. dr Jdr dp i dr l.....l..-.l. & o g i l.}.l.}.l.}.l.}.l.}.l.t#}.l..-.. ”u_.un | ]
& & i i & l.....}.....}.....l......-.....}.........-. g

i

O dr e i ki

e o T
....__.... .__..

T
"
¥
X x
L
)

X
ot

*I
¥
¥
iy

Y
i
it "
N N
»
i
i
x
X N
a-:a-:a-:ﬂa-ﬂr*
Lt
X

)
4

¥
¥
B

¥
L
F

E N

X ok X
T
X

i
L)
X

X

ar
i
L]
ar
X

¥
o
»
Tx
ks

X
i
L4

F)
Fy
X

Fy

C e e e e . . . P T 5 3 | = | F | Wi i Xk g kR C [ - | " | oo Y

P . g » b . : ] & & Bk k k Lk ke kX 4 " o b b &k ko &
. L b - r ] 3 .r .r il i o L K J

. oLttt - Ce e . . . . . . . -y oA LA i ; d k L X x .;..._ .r....rl..._ .....;..r & .__.;..-.. & .r.;..._ | i il X ....l.........-.................;..-..l..... .....;..-..l.....

)
L
X
L
F
Fonrag
)
X
F
F

¥

Eal s
Ny
kKX
)
i

X X

EE
¥ X
X X
L)
P
Ll
E
X K X
Ea

E N N N . W e i e i

X
P

i
X
i
)
iy
¥
o

i
I
i
Jr
Jr

¥
F
X
X
)

e dr e dp a
X kX

L
o
i e e e e e
i a

X X

o

o

o

.._........._........rt.........t..........._.._................HHH.................................
.._..r .._......._. ....._..._..._..._..._......_.
.._..r...
.._..._..._.
..........
.._.......

X X
»
L
e
)
xx
xx
X
X x
x
)
»
K
x
)
X

¥
Fy
)
i
X &

o

n

x
X

ks
XX K

X
X
F

iy
.
& dr ke
i iy dr i e

e
L)

IS
X
Ly
i
X

L]

L
s
s

Iy
X X

X k%
X R K K K K KN K N
x

X %
X X X ki
¥
X
i
X

....._....
o
¥ X d ar
e
Ear s I dr e X a dr
¥

X
¥
F3

x
Ll
¥

X ¥
o el
Pl
X
»

*

N ¥
) X

i

™

™

¥ o )
Xy ol o st

™

i

i

i
)

Fy

X

¥

E)

i

X X
)

E)

»
e

e

X
[

e ek
A A

i
L
X i i MO AL N MM AL
Bl

i

»

L )
"

)
XN

¥
i
L

NN M o
»

¥
N
erat e a T N o
. . 4 ) ; il 3 o i ur e W ¥ L N
- - - - P - . . . . . . L L - L F o [ [ F ol
R S ) ; TR NN NN LAl ...._,.r......._,....._,.&......._,.....f..r&....qn
o

x
Eoal
»
v
i
X
l'Jr:Jrl'Jr
L)
X
x
x
T e e
)
L
)

¥

. . . .. . h y dpode dedp dp o dp de o dp dp o e e i dr O dp de dp dp Jp o de de dp dp dp dp dp dp

ottt > L S S e o P NP N

g N
i i

¥

*
ar
i
ir

.__.”.4
&

'
.__.”.4”.___
Ll
.-.H._._H...
4 ox
Ll
.__.”.4”.___
-
EE
1}.'}-1

X X
Eal s
»

- %
Eals
aar

[
[

R )
»
»

Ar:ar
A
A

»
i
»
™
x
¥
»

dr i e i W i i i NN NN NN

i
AL AL N NN AL N X MM AL NN
X w X &
Cal ) i
L
”...&&...# x

)

L
LA
F
F)
¥
XX
F
F)
L
& &
»

e e e e

¥
»
»
¥ I':Jr
At
x
X
X
)
x
X
AR AR R N E NN NN

.... . . . .r.T.T.r.r.T.T.r.T.T .T.T.T.T.T.T.T.T .T.T .T .T '

. . . . . . . . ! n.__nnn.__n.__._..._.__.__n.r.__.._n\n.r.__.r.q.__.._.__.__.._....n.....__r.r.r.._.r.r.._.r.....r.r.__....__......_.....__.._.r............__..............r....-........r.r....r.......................ll...
T A d bk b ok dr & b b d ok b ode b od dr b de de J ok b de & i de Ao de b dp dp de b e dr & b e

e e e e e e e P . e . . P . . . b & & b & & b & xSk b s s s S s s A s N s Sh N d s S s b s Ny s S N od i S i d Ndrdodd N

P T . P N e NN N N A N M N
. L . L. .. . L. . . . .. . a . a s a - - -

4-::.-

»F
T e

L

)

P

i
L)

i
ir

" i
i i

i
i

H ”...H...H...“...”._._...... i
LAl Al

) A0 N AL Al ) 4.._.._..”.4”._.”._..”.___”

Ca . 3 LA M LML N N NN NN}
oLt .. e e .. . . . . et .-.._.......-..-..r.._..-.l......-.
I

&
&
L)
L)
Ll
Ll
Ll
i
r

P
i
»
k)
™
»
)
EE R et
)

* i i
Eal)
X ¥

Xk X ¥

¥

x
x
i
™

oo i
x

X X KK b X
i
»

oty

»

0 o o o 0 o
o
H AR
X
l':Jr
X X X X KX
i
Eoal
X
»
»
»
x
»
ol
)
3l
e
b
)
L

PR M N M M

*
L)
)
[
[

L]

F

»
N N

»
L)
»

L)

A A
L
L )
TT.TI-TTI

¥
ax

»
RN RN N NN )

E )

Fy
)
)

AR
CaC A

-
-

»
¥ X
A E RN RN LN YN

X
5

r

D R AE R M N M
BN K Nk X N E E RNk X N

X X %
L)

-

F
LN e

L
»

- a & & & & & & b a h bk xrad birh s b xrd s birh ik birh ah i b kN & dr & b oA A & ar & dr & L & & o o
4 = m 2 2 =2 & & &2 &2 &a = & & &2 a2 xa . b & M oa -..r —.I r.r E I . 4 & & b b & b b am s s s h oSk ik ik s oo .T....r E .Tb e .Tb-.r E .Tb..r o .Tb..'b-.'....f e .T....Tb..r .T....T .Tb-.T....Tb..T .T....T 'b-' L L P
rFFFPFrPFPFPCFrPFErFrP PSP = = = ¢ = - - - - - LR T R . . . . P - .



-
-

-

-

N -

Fa

US PP22,508 P2

. e e e e L T T T T e e e e L L L e A e L e
o A aa e x a A s e el a0l A A Nl A A A e e e A e sl ol al al ol sl al ol al 2l oy
o N L N I o s a3 ) L A A el o o N s e aaa a aa a aa a
L T e o e o . M AL S L R ol o o L L e L L A Y
o I B A A A ol e ol ol sl a3 al el sl sl 2 N A A s s N
WA ey e B I el sl s a3 el L N A Il sl . M ety
o T L A N L N A A o o o N N e e N
s B e e e e e sl et e al al a a al ol ol sl 2l 3 a3 A A A A A e e al Al a3l el sl al oy
W i e e e L e e o A et e e e N N N A a  a  a  a a a a  al  a  aa  a aa aa a aa a a a a a aa
P P A L A A L L o L e o o A s
I s A I I A A A A o sl e s a3 e s A A A A e A el N e e N Ny
P I I N I  a a ey  al  a a  E  a a  al  aa  a a  a a a aa aal aaaala aralal
P X P N N  a  aa a a a aa a M a a l l  a a  l a ar Nal a
'3 ) I e aa a a a aaa a a a a aa a a a a a a a a a  a a  a a a a a a a a a a a a a a aa a a a a aa a a a a aa a aa a a e sl el el sl ol sl al ol sl al Ul alalaly
P L e w L A I I N R N A R R I N N A o A N o A sl s a aa}
. x L L AL B L ol A R N I I N o L L e o o e A Al N
P A L e 3 A o A A A A Al N e s e N
. P L e o N o o R N o s
I e e e I R R A R N N o o e o N e N}
e A A e o o A T S A N A A e e e s e e el al ol sl al's
B I el N T e I Il o el A N A e M N N N T N N a aa a a  a a aaa aa aa al a  a a at
L o e e I T B I I o o e o ol o o L o A A Al e
I A N e e R A I A N A e i a s o s a a
L  paal R R T A A N N M Al o At A s
B T e o xR N e N A o L o A A N
I A o ko I L e e e a a a aa a aa a a a a  a a  a  a a a a a a a a a a a a  a aa a  a a a a a  a aa a aa a a a a a a a a aa a aa a aa a aaa a a a a a a aCaa a el 2l ol
e "X E xR O e M R M N N I e e oy gy g o P I A e N At ot Al
F o o L A L e e O e e N e A e o o o S L ol ;
P B e e x i n xR A el M A N N A e i a a al a il s
s K e R T I A A N R ol o o el AL Ll
A e e e e e e B N N AN N N N N o o ol o I o . s e s a0
Al A o o 2 oo e L A A e a a a a a a a a a a a a a a aa a aa a  a a a a aa a a a a aa a a a a a aa a aa al aa a alala al aal a a aa a a a a el sl
B o alal ara aaa RE  x n x ad a a  N a a aa a a aa a a a a N  N a a a a a  a  a  a  a a  N  a aa a aa a a aaa  aa a aa a a aal at at
F o S R R A e I T T L N N R L . A
i T ag g Yo e Yo Tar e T T L B A el A A e e e e s et o s s e sl o
P XN R ML K KT I TR N A A R I g gy g gy e e g
' S ORI B L N N B N N N N N o o A o L et ol
P r L R e A A A e e e et s alal sl 2l
e U N I R g e e N I a  al  a a a a a aa  a a a al a a a a a arat a atal a et sl e
o L ' T T I o o o o S L At s
Pl sl v I, R e A e e a0
P o e I A R N A At et sl
O L O e A R A e T A a aaa a R  N  aa  a aa a a aN
Pl il sl s N R R e I e A A A A A A A e e e A a3l el s s
e o e i Yo e e Y T B A R AR I N A R M N A A I N a  al R A A  a a a a a a a N aaa
o NN S A R N T T e e e e e e e e e e e e U e e e e e e o 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 e e e e e e e
. N A Al xR A KRR AR A AR R N A A A A A A a2l
P A K R R K e et T g T N R I N N el Al et s ey
T o A K e K e O A N N A A M N A N i g a g g l a S l  a a  aa a at aal a a
P KR A A e A e A e L e A e M A A A e e A et e el sl sl ol
e e ae T T T XA K KK NI N N A A N N N A I A a  al a a a a a aaa a a a atar al a ar a a a
L L RN K e e e e e I o R N N R A N A N A
P A L I e T T i T i i T iy i T U i T VU T I T Ve i Ut i T e i Ty i i Ty T Ty i T T T Ty i i T U T Ui T A O T Tl i VT I T T e Tt T Ty Tt
] FOIF I B L T A R B e st sl
A AR R K A e e e e e ey N T I R R A N A I N A N A
P F B A A e a  a a aa a a a a a a a a aa a aal a aal a aaa a aa a a a a a s el
P I el AR T K A K e e e T oy g N I A R R R N R R I o e el o N N A s
o L A T i Y O T I o oo o e Ll vl
A i T e Yo T e T T A A 0 N N  aa a aal A N  a a aa a a a  a a a a aa a aad a aa a a  a a  a a a aa a at a a a aa a a a  al al
P ot e e A e T S L A R A A el
T EOR A R T T T T e e i T i T L N N I o N A A e
Pl T Ol i, - P A ol el el e s sl a3 al ol 2 A A A A el A e e e e s e e A A el el s Al a3l al ol 2l alaly
e T e o T T T O, A o I = T T e T e e T T e T N A a  a  a a a  a  a  a a ad a a a aa a  aa a a  a a a aa a aa a
o L L P oo K X A I B A P L el A Al L A o e . M
oo T e g T e T AR A AR A A T T e T e T T T T T T L T e e e e et e i i a at  a a a alal
P A P o o e e, PN A A L A et et s e el L N ol B A e A L A At sl
N A R e % TR N N A et e el L N I L o o o A o N N A
P e el K A R A Al e s e el e ey A A e e a2t alal a2l
e T e e e A O I T T T T e T T L N N I I T A N o N a  al a a aa a a a a
e e e e e A F T T a e i e e e e L A N o o o M ol L L A e
i i Ty I e T T e T T L N A N A s A N e N e a a
Pl A, T e a i T T e i e L N L T A A N e L A M A M e s
P N A A K e e e N . N N N o o N o o ol o A a  a N A  aa a araa
Pl e A 3 e T T T e T i i L M R A A A e A A e e e a s e e el el alal sl ool als
P ) N I, % =T e e T e T e L N A N A A el A ol N N At A ol s ol s sl
. P g o S TR P A At L I o o o o L o s el Al
. . WA A A KA AR TR A e Al e Al el M L A e a a a a aa a a a a a a a aal a a  a  aa a  a  N a a aaa a}
x ' F N el e et st L I o e o v g oy g g T A L At el s
Xk O A e T e AT e L N N A o L A
e A A A W N ol Al o s el ol al ol M sl ol 3 R A A e A a a a aa a aa a aa a a aa alar  a aa a a a a a a2l
i ElF e e e T e A L N A A A o Nl e L At s
P FY O L A R M A L I e o A o  a  a Al Al
. e A o v T i i T N A A A e e e e el N s o
A s . Fl R N el Al S AL A L N T A el el ot M M A Aty
X kA e . YA e T a i e e e e L N o ol o N N e
o T e e e T N o RN A o e o a2l a3 sl 2l 2 L A e e s e s e e o el Al ol Al el s sl a s e a2t al s sl 2l
T e NN o o S e T e T T e  aa L N o e N N A e s s s sl e sl et o
o Ta . v N E ' B Al . N RN R L N o e o o e A A o At A
. . e O A A A A A A R N L ol A s sl M ) L A A A e e e e N
T ol A e T T e T e e e e e T T L A Al L B T A aaa AE aar a a sl sl
O R e T T e Ta T e R L o el o Sl T el e e T e e o M 0 N N L N L s
! Pl T T T e e L A A R R T R RN o, a e nl el oy e el a2l
O A, = T e T T T e T T L N A el ol I L hL . N ) WU e T e T T
i T e e T e N L SR S I A ] L A A A A Ay
. xw A KA A AR RGN, A et o Al el sl el L N N A N N Al T N N e )
K et e L el s A 'y L R T g L L A el y
L T e T T T a T T e T e T T T e e T L T T T, : AR R R
i e A el ol sl ol st el 3 s el O G O el N e . ; Ll e el al ol sl als
X n A K A KK TR A N N e e e . A el Ea s
o e oy R N L A A e LT TR X WA A e e e e e i
U a R WA A TR R Al el a0 A R T T L N
i T T e L. S X! A L L Al
K K R o A A el WY St . . . . N N N A
. - D W %, S el s . . x L e A ol 2 ol sl als
x i I T T TR R T et . . . . . N A N et sl
T x o w o xR A A L AL M A N Al A Al A M
Pl e T T T T L e A o
Taw ot B Al LAl M AU Ll A ar a a M Ay
Xk i L T s T T e N N
Taar xaw xw A A ol e s 2l a2l Lt e el sl al sl sl 2l
s FOE A AL sl e a N N N et
o A .nx.xr.xr.nx.xx e et 1 A N x A X e E R e  a  a
3 R T T e e e e ; St T e N PR LA e ke Al a Al A
. S xw A IR e W el sl el o N I o o 2 R R L e e el s el s el alal a2l
X x W e L T T e e T e P o A L L X e L R R R XK T AT T A e
s A LT R A At O A e e R R L A a2l
' ' P ! | N e e T T e Wi I VT
X K . N N a At s a at a T T T e T %! L A
Xa N xn K o L e e e F e I N N N A N
. F ] . P F
f ._.th..r A r.”x”vﬂn” .Hnnn”xr.xxnr. aten 1”...H&H;H...HJH.._H...H.._H;”...“&HJh_.k... AL e e e .4”...H.4H.4”.__.”.4H.4”...H.qu.q”...”.anau...”a”a”...”n”._
. . X ool N W S W e w e a0
S FAE A L. A L L S A M P L A L A sty
O ST Rl U o B N At s e N N L N A At e
. SN A A AL A A A N N A o ol 2l s A P el e el Wl
' X, A s - e T T e T e e L N A s sl
S o a e  JIR v i e e e Tk de i A e i A e i
& [ A [ A [ . . o o A
.HJ_..__.,. ”v_“nux”x“xmnwnnxm SRS .“-H#”...”&H#”...”&H.q”...”rnft._ -tH..H...HtH#HttJ..#H...” ' .__.....__..q.__..q.__.....__..q.__..q.__.....__..q.__..q”...“.4H.q“...H&H;H#H;H#H#H&H;H#H&H;H#”
e a o A, T T e T e e " e e e s el ot al ol sl ol a0l 2l alaly
X ha e e, ’ T T e T T e > N A N e el sl st s el
eaaa T e T e e e T ) B o Al N A
2 NN A . N e N 13 N N a a a a a  aa a a a a a a a aa aa
Tt T . de i i - N N el s s el s
ot N N - e AT e T e i Ty A e T T
STty N Rl sl ol Al ol ur s A e el e sl sl el sl a ol 3 2l
a k. et e T T e ’ L N A s s s
N A AR T T e T N A
o NN ol s W L e e e s A s sl ol
e A A L sl a ol s sty
P Y dr T e e T T T TR e T
t el sl N 2l ol al al; AR A P e e el e sl e s e sl al ol al alallals
' X N Al ) XA K KT K . AT T e T T T
ST T e e e e T A A . L N L a
Pl el r . AR AN R R . L A a3 sl et e s 2l ol
T e T T XN R B L I L L Al st
e Xk T W . . A e I T T e
T T T T P A N s e e el sl al ol sl al ol sl al's
e e T B o A A A A . ' AT i AT e i T e T T T T
N A I EOg . . L A
- F L & A A XK A . P [ ]
e H H._.H...H...”...H...H...H..........q.” s :”r.”v. v_wn”r.”rv.rv.rr s o e o e a2 .4..”......_. ”....4...” ”._..”.._.H.4”.._.“.._.H...H.._.“.._.H.4”.._.“.4H.4H._..“#H;H#H&H;H#H&H;H#H&H&HJ.
ol LT Al A F . P A A e e a e ol st ot s al ool sl 2l al ol
N ’ L o ) N s s s e s s
T T e T T T e ' FlE B B I L Al
h P L WA A A K AR A A A B A et e s N
S FONE . A A B L o s el el s
e e e e F T Tl T e T e e i e T T e VT T T T
Sl et . A A AR R A A A R K P e e a a  a aa a a aa a a a a a a a a el sl al ool als
N N A N E e e i T e e T e e e T T VT T e T T T T
T T e e . ; ; . ; o o e e A A R X B N A At a2l a2l
. i e ! ! : ! : ! o A ' N i a a aa a aa a a a  a a
Flae T e e e T T e Ta ' ’ FOE Al B I e A A Al S
S P N N O N P A N N Nl e aaa
Sl T e T e Al e N A A e e e a2t al sl sl 2l
e e T e e EE B 5 s e e e T T T T i A i Tt A e T T T
N L . E B o
' . P N A i N al a aal a aa a a  a a a a  aa a a a a a aa a a a a a a
e T e e e T T e T T T o e e A R K B o A e sl sl el
o T L N Al R o N B T e e i T e T T i i T T e T T e I T T
ol e s ol A A A A A A A e A A A A A e A A
e e e T a e . Y, g A A o N A N ol St sl sl
N o S e e e e e / FXE S e T o Ay
oy i g T ag g g o g T < T T ’ KA A A KR A, R R A e A o s e a at a a a  a a a a  a a aala
Fae e T o T T ae o e e e o e e e e o o g oA T L P M A M L el
L  a a aaa) N N KA A A R e N A N N
N e s P s Fo A . e e el Al ol al el sl U al ol
. L dr i e T e E o B B = e e T T a T T T e T T ar T a T T T e i Y e T T e AT e T
O N A El O I o e L ALl Al e el
A T e g vy Y e T oW E A w T T e g Vo T i Yo T i T T i T Ty i T OV i T T
Fae o e e T a e e e e L I L o A A e e e I A R
L PN A R b r 3 T i T T a T T Ta e T Ta T i T T e i T e T e T e T e T e e T
e e al aal al s X B L e el O A A A I N A e araal aaa a aa a aa al al a s el el al s al el el sl al ol el
. P s W, o A s R e I N s s s e s
s R A A . o e  a a A e aa
. P A s x N L r WA - T T a T e T g T T i T T i T T i T T O Tt T e
P L N o, Pl L A Ly ’ N L I I el M A el sl
o g X N N e B L At s
Pl s e ol ol s AR g P A . N A A e A e e e e sl e sl e ol sl al ol al;
. ae T a T a e T o e T T e - P T i i T T e T e e Tk ' L I N el A N A e et s
P e o e B e e e e . N A A A e e s o sl
P N A Wl P Al LT T . A N N A A A i a a ata a a al o
. e e e e . T e e 2 N A LT S e e e e T T a T T o T T e e T e e e e e i i e e i i e
T e T T e T e e T T LT T T, e T e e T e T A T T T T i T T e T T T T T
A Al e T A s e N A e a e a a a aa a a a a a a a aaCal al alalial ;
P A Bl : X Vet . . e N e arar sl st sl et o
- X B A A Al
. Pl s N N N A a  a aa a aal a aala a a a a aa a a  a aa a a a aaal a
x Pl A o At . A A sl ay
' / * I N o N ot At e el a5
e aa a aa a aa a a a a ar el e e st el Al el al a3l 2l el a2
B e N A e e s el sl el
2 PN e
T g T ar i T i e i Tl T T T T T T T
B L At st sl et al sl
. D A N
B A A e a3l el U a2
T T e T e T T T T e T T T T A A e
N N Al s U a aalal
1 . . N A A e e el o
dra e el el s et s sl 3y
N S Al g L N N A L o ol e el
L A Al A N e e a s s el el el Pl el
A N AE N a2 A AL Ml AL N el Al A Ml pl Al
0 T T e e T T T T T T T T
A A L el sl el *
B N I N
e e el sl el sl el s *
T e Vo T e T T
2 e A s ol «
A Al
e ae e T e e T i *
e T T e T e e i
e o Al s Al ool sl el x
TR T e a a  e
T e e e e e e
. N N o e NG
Ui e e i
& L M
. e A Al ol 2l a2l
N N A
L T e T T
R o
1 " e e T
w e e
F
o o A R M
sy N e
2 =t e L ae e ae e e M
s S
w i A I ¥
i e a0 e o o e el
- X L
i, x W
& - F
K - e
; i P P e o IO
e Hrwx”xnxnxnx”xwx” x._._
FORE R
. L ol
w ) A
e R I X
oA PR pe e e
L U
XN A ol
— H ‘ LM M N ....4.4_-.._._1 X A A o y ol i KK x”a”x”x”x”xnx”x”x”x”x”xmxrarxrr o
N A A i aC : ! . / / . : o e
o e e ] o A A y A A A e A e A
T X AN N N AN o e AN A R W e
Fall e e e e o e e : ’ a KK ! X KK AR R e A R A
R I A P e Wl ! : /
A e A L AL ’ s
e T T T T e T N A L e
Ll el s o i a o al a .
T e A aal a aaa) -
/ P O o A e . — ur
R R A N A A e o m, x N ANy "
! MR P N L ’ I AL -
- B N M 5 . . . R T R "
A A A Al At e L B R L al el O 2l ol » -
i ar i T e e T / et T xR N N L A N el sl al sl el 'y - "
! / Pl Tt ok TN N e e A e e e
. XA e T e B R N A e e e et s O
e . o St D N N A A A A N L s
A K A KK LT . et T A T e T e e e A
BOA A A A ' St . e A a2
0 A A e R L N N N s N et A
Ll e TP L L A A Al N s
FO, iy P et e e e T e T A A e e s s Al st M a2 el
L L & T
o n“nrx o ....4H...“.4“.4.._..__....... .._.H.__.H..... “..“.. . .._..._..“..._.-.__.”.4”.4”...“.._........._....”.4._.. N .._.....H....H.4H....”....H.._.H....”.4H.4H.._.H.4H.4H.__.”.._.H.4H.._.H.4H.4H.__.H.4H.4“.__.”.4H.4“#H#H.qu#uﬁuﬁu#ukut“t“;”-
o i VT e T A i T e T A e T T AT T i i T e e T e T O T T
L N A A al L e s al a a al at a aM
N A N A A N el ol ol P e il a at  aa ar  a a a a a a a a  aaCala
I M ) L A Al M AL M N A oy
A N A N FL i i W i e i VU U T T U I U T T
P A A A e A L A e a aa a a a a aa a at e s Al o s al ol 3 sl i s sl
x W e e i T e i VT e T Ty e T i T T L N  ad a N a at At Nl s e
; ; P A e s 2 A A it aCa at ara al aar a a a aala
F ] [ ]
“&Hru...”#”*.._nn“a"na-n ...“Juq.._..__...q IR N N ...Hk...f...;#...f...” ...*H...”&H#H...”nna.a..r " : : ”.qH.qH...”.qH#”...”kH.4H...H.4H.q”..H&H#H#”&H*”..Hku*”...”&”; o " .__.”#H.q”...”..qH.q”...H.4H.q“...“.qH.q”...H.qH.q”.__.”.qH.q”...H.4H.q”.__.“nnaua.uaukua.“n”a“..“auauﬂ
R e Bk i e W T i"-.-t...t.qr...t*r...r...r... o a1 e e Lo o o o e e e we a  x e w W Al ol e sl Al ol ol U Al ol el v 3 Al ar Al al e a0 el al i al af a0 al a0 a0t Al Al a0 a0

L
L]

oA Ao W i A o

U.S. Patent

»



US PP22,508 P2

D

Caa S N M)
w
i
e e v
N

L)
a

L4

Ll
e
P N o N R X

*

-
b ]

] »
oA M N

A
Hxﬂil!

LA

.‘.F!
-

oA
E
M Al

e

. il!xl!
o
Al
|

L ]

-H"H-H:

s |

. | _a

.-I I::.Hll
L ]

I N

O )

]
F

e )

»

W R d d ke d

W i e

ir
-y
iy

Ea )

i
ks

Cat

llﬂlllll'

.__.”.... I
g,y
LT A 2 M
i
i

e
L]

P

I
ir

o
Cor .__” i
T AL

)
L )
v X
*x

X X 4

H"HHH"H!H?‘“"

Lt

s

L{

o NN

M s A A M
A H!HEH-H!H"H Hxxxii!x 'S

I"HH?EF!F!

HHH H

I-H A
A H N
Y

-H.I.l.h

n

i

P

P
.1.._..1.._.-.....1.-.

L]
r r
r

r
L

AN N
¥ix'x

Fxrx Ty

AR

L
L]

)
L ]

o

modroadr drodr b o dr dp b b hoaa h Faoaxaa
sl N
Tt R N M S AL NN T

[ ) E

aaay

. A e e e e e e e e e e e e e e e e e e L
Dt e e N e W

a T i e i i i e W W e i i
2 s & = am k Jrodp

i

L e e

e & b b b aroaoa

AN MKW

L

X E K ux.x b

a;

-
&

i )

Sheet 3 of 3

Feb. 21, 2012

e

E X F EFE BN
lll MR A B

IIIHHIIIIHI l..-_l..-. -
- Illllﬂlll .-.l..-.

l-I.E:E

I-I:l-:
e

lll

D
ir .r.._.r.._..rn.._.._.._............-_.......-...-.._.r.r._n.-..._n._.._n.r a b x kR
.....r.r.._.._..l.-.l_.....a..._n.r.r.._.._

s .....r........r.r....r“.. ] .-.I.IH.:.....
ir .r.r.-_ .

E I

W & & b & & & b omoa s omkoa ok
o " b a o a h b = =

E_R a
g g R X
EREREAXAILXENXKEERTHK
XN XN ENERERERR
XXX MM X X B ]
IIIIIIHHH.HHHHH l.

HEERERXN NN NN
III K K

e e X L X

W

e

"

BEFEJE & & o & & & X BN SN N N

L i
EERCEE RS L AL L LN I &
nh.._.__ih.._hnh.._.r.._t.r...tl.....l..-.l.j. [} ll:. x

[ ] T b & o
i S R At .....-..r.-..-..-_.-_

[}
._..l..-......r.....__.r.r.__.__.._.__.._.-”
N

- & &

W a b oaoam
dr & & b & & 2 & & 2 & &2 a
2 h m o

X Fir

» i Jr Jp
et
L

w
B Wl U

.
" s o kW

w i i i e e R

|
E XX XFEXIERRERERERERESSESXERNESENR
HHHun.#ﬂ!ﬂﬂllﬂlﬂlﬂﬂ!lﬂﬂﬂﬂ“!ﬂ . H

ol A N
e e e e e e

FY

dr o & M o0 odr e i b Ko N

e e e e e o

iy i)

iy

a0 n xS R

i

A

b & &

R R s

& -

M ERERE TR RRKRNKSTNNN
HH.HHHH.HHHHHHHHHH.HH.HJHJHH.E

r
L]
.
]
.
.
b
L
.
r
L
L]

s

s

Ll R N )

| e

&
-
-
b &

sttty
x4

E I I |

a
L]
b b o b &

Lt
»_Kx
o
x ¥
o )
X

oAl ?‘!HF!!H

I
a
[ ]
g
!H
x
A
]
M,
L)

Al__A
Mo XX A A
M M
N
M

Mo R MM

)

.

E
]
.
-
]
x
x
o
HH

b

FY

H
F
M
L
H
[

|
&
L ]

Ll il
MM MR AN MMM l"ll

»

LA

ir

E

o

L )
F

»
L

E

o

Ak dpoa dod kM N

Al
-I:I

L NC L
&

L)
i i i, ) n
T

M

u

.-.l..rl..rl..._l..._ I
& roa

- b b & N
H l.... .-.”.r”.r.._.._.._.._ .
et

E
b.l - A 5 2 & Fh b a2k k& [ ]
L] - & & & & & & & N [ ]

r

e M ko M e e M i B ke ey e ow
"1‘—..'1h 1l_.T-h1.'.h-..'—....—.'1b-—..'—.b.—..'—..-.—.l.—..l l.-.'- .—l..—_1.—_.

.
Ll - ¥ b oM s . ..##tt##k*#*t.%'-_
[l L R I s e W

| e e RN N R .._..-....._...._._._-_.___ln_i-__mlun.r

LB B F F - FFE*FFS&

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

