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Botanical designation: Hosta hybrid.
Cultivar denomination: ‘JUSTINE’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Hosta plant, botanically known as Hosta hybrid and here-
inafter referred to by the name ‘Justine’.

The new Hosta plant 1s a naturally-occurring whole plant
mutation of the Hosta hybrid ‘June Fever’, disclosed in U.S. 1Y
Plant Pat. No. 15,340. The new Hosta plant was discovered
and selected by the Inventor 1n a controlled environment 1n

Barneveld, The Netherlands 1n May, 2006.

Asexual reproduction of the new Hosta plant by divisions
in a controlled environment 1n Barneveld, The Netherlands
since August, 2006, has shown that the unique features of this
new Hosta plant are stable and reproduced true to type in

successive generations.

15

SUMMARY OF THE INVENTION 20

Plants of the new Hosta have not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations 1n environment and cultural prac-
tices such as temperature and light intensity without, how-
ever, any variance 1n genotype.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of “Justine’. These
characteristics in combination distinguish ‘Justine’ as a new
and distinct cultivar of Hosta:

1. Outwardly spreading foliage with upright tflower scapes.
2. Dark green and light green variegated foliage.

3. Light violet-colored flowers that are positioned above
the foliage on strong scapes.

4. Good garden performance.

Plants of the new Hosta differ from plants of the parent,
‘June Fever’, primarily 1n leaf coloration as leaves of plants of
the new Hosta have a broader green-colored edge than leaves
of plants of ‘June Fever’. In addition, plants of the new Hosta 40
have thicker leaves than plants of ‘June Fever’.

Plants of the new Hosta can be compared to plants of
‘Sweet Innocence’, not patented. Plants of the new Hosta and
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‘Sweet Innocence’ differ primarily in leat coloration as plants
of ‘Sweet Innocence’ have light green and pale vellow varie-
gated foliage.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

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

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

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

DETAILED BOTANICAL DESCRIPTION

The atorementioned photographs and following observa-
tions, measurements and values describe plants grown in
containers in Barneveld, The Netherlands, under commercial
practice during the late summer 1n an outdoor nursery. Plants
were two years old when the photographs and description
were taken. In the following description, color references are
made to The Royal Horticultural Society Colour Chart, 2001
Edition, except where general terms of ordinary dictionary
significance are used.

Botanical classification: Hosta hybnd cultivar Justine.
Parentage: Naturally-occurring whole plant mutation of the
Hosta hybnid ‘June Fever’, disclosed in U.S. Plant Pat. No.
15,340.
Propagation:
Type.—By divisions.
Root description.—Medium 1n thickness, {ibrous;
creamy white 1n color.
Rooting habit—Moderate branching;
dense.

Plant description:

Plant form/habit.—Herbaceous flowering perennial
plant; mounded plant form with outwardly spreading

moderately
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foliage and upright flower scapes; tlowering stems
and leaves basal; moderately vigorous growth habat;
light violet-colored flowers are positioned above the
foliage on strong scapes.

Growth rate—Moderately 1fast; about one vear 1is
required to produce fully-grown flowering plants.
Plant height (soil level to top of foliar plane).—About

15 cm to 20 cm.

Plant height (soil level to top of inflorescences).—About
45 cm.
Plant width (spread).—About 50 cm.

Foliage description:

Arrangement/form.—Leaves basal, simple, generally
symmetrical and long-persisting.

Leaf length.—About 11 cm to 15 cm.

Leaf width.—About 5.5 cm to 9 cm.

Shape.—Cordate.

Apex.—Acuminate.

Base.—Rounded.

Margin.—Entire.

lexture, upper and lower surfaces.—Smooth, glabrous;
leathery; moderately rugose.

Venation pattern.—Pinnate, arcuate.

Color.—Developing leaves, upper surface: Center, close
to 137C; towards the margins, close to 147A. Devel-
oping leaves, lower surface: Center, close to 1435B and
1435C; towards the margins, close to 147A. Fully
expanded leaves, upper surface: Center, more green
than 146A; towards the margins, close to N137A;
venation, similar to surface colors. Fully expanded
leaves, lower surface: Center, close to 144 A ; towards
the margins, close to 137B; venation, similar to sur-
face colors.

Petiole length.—About 9 cm to 12 cm.

Petiole diameter.—About 4 mm to 8 mm.

Petiole texture, upper and lower surfaces.—Smooth,
glabrous.

Petiole color, upper surface.—Close to 144 A; towards
the edges, close to 145D.

Petiole color, lower surface.—Close to 1377C.

Flower description:

Flower type/habit.—Single campanulate tlowers with
fused perianth arranged on terminal racemes; flowers
face mostly outwardly; panicles roughly conical in
shape; freely flowering habit.

Fragrance.—Moderately fragrant; sweet, pleasant.

Natural flowering season.—Flowering recurrent during,
July and August 1n The Netherlands.

Postproduction longevity.—Flowers last about one week
on the plant; flowers not persistent.

Flower buds.—Height: About 1 cm to 3 cm. Diameter:

About 5 mm to 12 mm. Shape: Elliptic to obovate.
Color: Close to 146D.
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Inflorescence height.—About 14 cm to 18 cm.
Inflorescence diameter—About 12 cm to 14 cm.
Flower diameter—About 3 cm.

Flower depth.—About 5 cm.

Perianth.—Arrangement: Three interior tepals arranged
in a single whorl surrounded by an outer whorl of
three exterior tepals. Tepal length: About 1.5 cm to 2
cm. Tepal width: About 1 cm to 1.2 cm. Tepal shape:
Ovate. Tepal apex: Acute. Tepal margin: Entire. Tepal
texture, upper and lower surfaces: Smooth, glabrous;
satiny. Tepal color: Developing and fully expanded
tepals, upper surface: Close to 83B to 83C; towards
the base, close to 835D. Developing and fully
expanded tepals, lower surface: Close to 85D.

Flower bracts.—Quantity: One per tlower at the base of
the pedicel. Length: About 1.5 cm. Width: About 5
mm. Shape: Ovate. Apex: Acute. Base: Cuneate. Mar-
gin: Entire. Texture, upper and lower surfaces:
Smooth, glabrous. Color, upper and lower surfaces:

Close to 146D; towards the base, close to 193A.

Peduncles (scapes).—Length: About 22 c¢cm to 27 cm.
Diameter: About 5 mm to 6 mm. Angle: Erect.

Strength: Strong. Texture: Smooth, glabrous. Color:
Close to 146C.

Pedicels.—IL ength: About 9 mm to 11 mm. Diameter:

About 2 mm. Strength: Strong. Texture: Smooth, gla-
brous. Color: Close to 146C.

Reproductive organs.—Stamens: Quantity per flower:
Typically six; anthers dorsifixed. Filament length:
About 5.5 cm. Filament color: Close to 155C. Anther
shape: Narrowly oblong. Anther length: About 4 mm.
Anther color: Close to 86B. Pollen amount: Moder-
ate. Pollen color: Close to 17A. Pistils: Quantity per
flower: One. Stigma shape: Lobed. Stigma color:
Close to 135C. Style length: About 5 cm. Style color:
Close to 145D. Ovary length: About 6 mm. Ovary
color: Close to 150C.

Seed/fruit.—Seed and fruit development have not been
observed.

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

Garden performance: Plants of the new Hosta have been
observed to have good garden performance and to tolerate

rain, wind and temperatures ranging from about —-30° C. to
about 35° C.

It 1s claimed:

1. A new and distinct Hosta plant named ‘Justine’ as 1llus-
trated and described.



U.S. Patent

._ﬁ%?ﬁ:.
R

T

S

KX K ok ok

L
4
»
.
.
-

s
a

'1'4'4'*44'
LM N
NN N NN
M NN
e
e e
e

d A
o T

¥
-h-h-h:*:*:-lr-ht.
PN

r-h'.-h#-h-h-i'-h-h-h-h-l'
L LN

-

L]

D NN
)

-

5
»
*

L)

L)
»
&

I.l
e
S

)
4‘4*4*
)

Jan. 11, 2011

.

R e
e
":: '3::"-."-. "

I I . .
v _'_'_-1#~#b#b#._#lil#._i.
A == - - - -

RSl
' Al

Sheet 1 of 2

4 44 4
L I R I I I I i i
AR A A A A AN AN AN A M A M AN NN M N A A A AN KN N MM MM MM MM NN M N M MM M N NN M N M A A

I'l'l'l' A_A A A A A A NN NN N NN NN HHH:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:H:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ’
AA A A A AN A AN A A AN K NN KN NN N KM KN NN NN N NN M M KN M N M NN M N KK EE N N J
' -I-I:I:I:I:l A A A A XM AKX M N N A M KA K NN H"?l:?E:?l:H:?E:H:H:i!:H:?!:H:H:H:?E:H:H:H:H:H:H:H:H:H:H:ﬂ:ﬂ H:H:H:H:H:H:H: . J
I-H-H-I M l.lllﬂl A_A A A A N NN N MK NN KKK KN NN ?dx?ﬂ"?dx?dx?ﬂx?dxi'dH?ﬂ"?dx?dxHx?d;;?d;;?‘!xﬂéﬂéﬂxﬂéﬂéﬂnﬂéﬂnﬂéﬂﬂﬂéﬁ :Héﬂxﬁéﬂéﬂéﬁéﬂéﬂéﬁ F" L
--IIIIllIIlHIHHi!HHHHHHHHHHIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHFFHHHHH-
A A
>

N I i W ) e
» SN
N N A U N U i '
EY
EY)

]
]
o
]
]
x
]
]
-
-
a
-
X
]
-
]
a
-
X
a
-
]
b ]
-
X
-
]
b ]
-
X
a
b ]
]
X,

~
Y
FY
H
H
FY
H
Y
Hd

o
L

S
MM M e a a w ae  awaaa  a a ) i

]

|
X
X

]
-
]
X
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
b
]
]

-]
-]
oK
&l

H

H

]

e i ]
]

k]

M

A M M N A W ad a a aw a a a ada
A K A A R K MM NN KKK K MM K N KK MR KN b
E N NN N g
: : : : x?lxF'x?lx?dxF'x?dx?lx?ﬂxF'xF'xil"HHHPHPHPHPHPEPHPHPHPHPHP ]
F

|
F
F
F
X,

-
i ]

|
e i ]

]
F |
x
-
¥
-
-
x ¥ N W
]
x
x
A
u"d‘:'dx?!"d

H
k]

EE iy
L R R

e

oM NN
HxHxHxH!H"HxHxHxHxH!HHH!H!HHHHH!HHE!H!HHE!H!H Hd H!F!’H’ o
E i i i i i
M M e e e e e e A A A
MO N N A A e
20 ¢ Ao a A e 3¢ e M m A A A ma A A A
o Hx?dx?l HxH"HxH!HxHHHxHHH!?!HHHﬂxﬂxﬂgﬂnﬂxﬂgﬂnﬂnﬂnﬂnﬂxﬂ HF'HF!HH
FE | I i e e i
F
e

k]
k]

E e

HHH‘H‘HHHH!

-]

-]

-]

X

X

a

X
III:IIIIHI

]

X

-

X

X

X

XN N
x‘!‘!'ﬂ'ﬂ!!

£

k]

M
|
|
|
|
|
X
|
|
M
|
o
M
x
x
]
x
x
&
X
X
N
xl
x
N
Mo
X
N
-
-
A
Mo
X
i
-
b i ]
i
]
X
A
e
X
A
Y ]
-
Y
Y ]
X
i
H‘H
o

H LA
>

X

x
H!H!H -
]
]
?E!I
o
]
]
x
]
]
x
.
]
-
]
]
x
]
a
-
]
]
X
]
a
-
]
a
-
]
a
-

2
‘2

X
X
A
X
&
-
x

M
-
-]

]

]

]

¥

]
l!lix
-
Mo N N AN A

Bt e
x ?ﬂxﬂxﬂxﬂxﬂxﬂx P

X
&
]
]
-
]
Ixx
]
]
]
]
]
-
-
]
]
]
]
]
b ]
]
]
]
b
]
b
]
X
]
]
]
b
b
]

F
]

X
x

o

X
-

IHHEIHHIHHIHHIHHH!HIHHI
x
-]
x
-
]
]
X

F
e
‘2
L
o
‘e

-]
-]
|
-]
|
|
H
F ]
H
ol
]
H
H
]
H
H
]
H
H
l:?d
- Hil -
Hxl
]
x
Hxl
]
x
-
]
x
X
]
b ]
X
b ]
-
X
]
-
]
a
-
X
a
-
]
L]

X,
oA N A M MM

?dx"d?d?d?d
b ]

F A

b
]
-
-
]
M
X,
]
-

Al
Al
M
o

F

i

B T AT A

ML i i i i e e i e
Al : xxxxx HxHxH"H’H’HxHHH’HxH’HxHHH’H’H’H’H’HHH’HHEHH’HHH’HEH HHH’ .

-

E |

-]

F ]

H
H
]
E i
F
M
k]
X

FY
-
x

IIHI
W
-
L

-
-

x
L
X

E A
b i ]
X,
HI
n”
-
x‘!
L
L I e

l!xﬂxﬂ xxxxxHxxil-:Hxxx”xxa:xxxx"xxxHxxxxxxxxxxx”xnxxxxxxxxxﬂx | l!xﬂx
| . E N N B N B |
Al . E I i . Al
| E NN B N NN N N B N N N - |
x
Al

LI
&
X
&
X
X
X
X
X
X
.
X,
X
X
X
X,
X
X
X
X
X
X,
X
.
X
X
X
X
X
X
X
X
X
o
LR M MMM N N M M NN A

H
X
F
lxl
xxx
.
Hxﬂx

?ﬂx:
i i

]
¥
]
]
Illxllllllllllllllll
H!H!H
x
]
-
XN
XN
x
X
]
-
]
]
x
]
a
-
]
]
x
]
]
x
]
]
IHEIHHH
-

F
F

XM

X

H

]

X

NN

X

lxl"lxllllllllllllll

EH!H!H

N
oA N A M

N

-

X

-

X

i

-

X

H

-

X

H

-

X

H

-

X

H

-

X

H

-

X

H

-

X

o

]
'!xlxxxﬂ -
N

x

] J J J J ]
o JEAE 06 N M M MM NN M NN MMM NN NN NN NN NN N NN
?E" .!?dx?d HHHH"HH?ExHxHx?EHH"Hx?ExHxHx?Exﬁ”l”?ﬂ“ﬂ”ﬂ"ﬂ”ﬁ"ﬂ"ﬂ”ﬁ”ﬂ"ﬂ Hx?! ?E"

E N "
o E NN N NN N N B B N N
M

XM A

X,

-]
]
x
IEH!H'EH!
W
-

-
- |
k]

Al_J .x:x:x?dx?dx?ﬂ"?dxi'dH?ﬂx?d"?!xF!"?dx?dx?dx?d"Hnﬂﬂﬂxﬁxﬂxﬂaﬁnﬂﬂﬂxﬁxﬂﬂﬂ x

L

H_ N M o M M MM N NN
N

E R N N ]

oA A e A M e
A N B
o e MM M Ny e

L A
]
A

H_!?!
b ]
]
b ]
XX
X X
b ]
X
X
b ]
X
X

]
-
X
b ]
-
]
a
-
]
]

-
X
-
X
-
X
H
-
X
H
-
X

]
X

i

L R

MM N N N

EE A i
EE N

::?d ?l:?d d
?d." H?d" F |

N
J -

XM Mk X A KN N A

H
H
]
-
]
]
e A ]
o
HHH

RN EEEEREERERERNRE]
X

e

X

-
)

:HH:H
P
F

X

L

N

L

N
X

L
]

]
:H?!
'RHHH"ﬂ?ﬂ?ﬂHHHHHH!HHHHHHHHIHII_IHH
b ]
A,

b i P,
-

o
F

X X N
-
R?ﬂ‘!!

Myt
A

e Y ]
A

FY

k]

-
k|
k|

Al
Al
Ml
Al
Al
Ml
Al
E)
H
F

L L e e e ]

L] ex:u

x
N
-

Mo M A W M N M N A
Mo W oA N NN N N NN NN N K

e i

-
FE R R R EEEEEE R R EREERENERE]
X,
-
b i, ]
]
X
-

x

]

o
x.ix"d X

x.

]
k]

N
HHHHHHHHIEIIHIIHIIH

E A

e ]
HHHHHHHHHEHIHIHHIIH

MM NN N
a
N )

-]
I
F
F

]
H:H:H:Hxil! L | :
HHHHHHHHH E | e a
?dx?l"?dx?l i ) -, 'F'Ix?'!
x?dx?d!?d k x A

.

X,
X,
X
oA W oA W M M M N Mo M

]
]
]
k]
]
]

F
- ]

Hil‘l_‘l -

!'IEHHHH'!

HHHH‘HHHHHHHHHH

oA K N K K
HHEHHHHH
F
¥ oM M A N N

k]

o A M A M M N M N M NN

F
F
F
F
e Y ]

:i!::i' o o
P e T ML )
b )
A

F
XA

X
ki ]
X
o,
F
-

F ]

XX

e i ]

X

L I ]

XA
.1:'!'!%'!:"!:?!

L 2 ]

]

> J
. o
i
>, J d

X
k]
X,

LN EEEEFEEE S EEEE RN SRR SRR RN R R R R R R

X
L 2
-

e B ]
XN

i )
:""H*H",.'x":"
Mo N MM
o ]
"n"nxx"x:x:x: ]
N

F F F b o -
Fr ¥ F FFFBBY - =

-

m e e e s e e e m e e e e e e e e m e mmaaa o= RTINS
LI I L I DL R B R

Rt

-
'.il
i

L]
[
r i pgxrxieh

e e T
lr*-h'lll I|.dr'drlr *-'r*-h*
L
|

= B i
L

L
T
ok
[ ] ]

M e e RN ME N M R MMM
EN )
X ¥

EX)

»
EN )
™

US PP21,624 P2

T 1 1 1 - -

P
Lt ol S SE M 00t 00N N A at 0 aF

Tty

¥
»
¥

L
A oEA Y

EX)
EX)
EX)

i

e N NN N )

&
:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:*:‘:*:*:*:*:*:*:*:*:*:*:*:“
L N S e N N
Xk F E k kN kK kR Nk kRN FEEEEEEEEE L
L ok o Nl N o o N o
e )
'r: ) 'r:a-:vr:a-:a-:a-:k:#:t:#*k:#:k:#:t:f-r*ﬂ e e
L N N N
] Nk kN N
L N NN NN N
¥ ko d b dr ke d k ke
Lk b Sl o o
¥ ROk a ki a k d kX
C N N

r
":" S "'vr":":":" b:*:*:*:*:*:*:*:*:*:*: e
B kR K Ky Ky kb FFF FFEFEFEFFEFEEFEFFEFEFEFEFBR



:'?!

I I I I T T T I T R R e T T T e T L e T . o L .

I e T e L g I T T T S S S T ) -
4 B h b b dr o dr & dr de dr dr dr & B dr dr dr dr dr Jr b b dr Jr e de & e Jr Jr Je dr e e e 0r dr B dr dr O 0e 0r 0 0 0 0 o
m dr d d d b b b dr dr Jp de de de de de U Br Jr Jp dr e de de Jr dr O dr dr O de Jr Or Jr Jr dr Jp Jp e Jp Ur Op Jp Jp de Jp de de Jr i B W O Jr b Jr A dr dr O Jr dr x
I I e A T T A A A e g g g Sl Ul Ul ey L I S i Sl Tl Tl
0 dr dr dr dr dr dr Jr Jr Jr Jr dr Jr Jr Jp dr dr Jr Jr Je Jr e e e Jp dr Or Jr Jp dr Jp e 0r 0r 0r O 0 d dp Jr dr O 0 0 O dr O O b ik Il..._..r.r.r.t.r.v.r.._..r....r....r....r....r.....................
B bk d d ok d bk kA

i
i

A A A A e e e bk d h ek kb bk b de h ke e ke ke ke kb e e e e ke ke b b e e e ke e b b b b e b e e e e b b
T .-...;..__ .r.;..._ .r....__ b & dr & b Jr .r.;..r b dr o b & O .r.;..r > .r.;..r .r....r & b dr .r.;..r ........r...........rb..rb.tb.b.b..rb.#b..r#.rb.tb.##.r##b.# r l_l..r.;.........r I .r....r.;..r .r....r.;..r > dr ar
I od e ke d d b M de b de d A b de kb de A b e M ke b de de e dp dr by e dr de dp o dpode de dp dp dpodp dr dr A @ B b b d oA g d e g A d Ak
A e e e e o X e Xy e by e e e B WL by b e ey oy e e e e e e &
B e et T P i R P e P P e, Wil b d b dr A ke b AL
B de A d d e i de d e A e de kg de b b d A de d e b b dr dr b e ke dr d b dr kil 1 L. L. 1 i A dr ok b b kA
-.__.r.-...r.r.r.....r.r.r.....r.....r.-...r.....r.....r.-...r.....-...........-...........r.....r.-...r.....r.....r.-...r.r.r.....r.r.r.....r.....r.r.r.....r.;..r.-...r.r.r.r.r.r.r.;..r.;..:.b..:..;....}.#}.#t}. i b i i
N A N droir dr dr dr de b de dr dr de de de dp b e de Jp 0 0 A dr ip
a . " mom ko a d d i N e e e e
iy oy dom a ki 1 A e e e e b
o

PR A M M MK A K
oo A s M A M A
A M N M N M A

HEHHI!HHHIH

o o o oA A N N MM

Il!xllﬂil!#?!!#l!ﬂﬂl

o e A oA A A M N M MM
]

FY
N NN N N

’x:x"'x"!
X

US PP21,624 P2

.y

A

FY

)
M
X
)
X
2
)
W A
M
LA
|
Ml
A A
i
o

;N
|

X A
o xHx o x”x X .x”
Ko X Y n e
X Y o
X
X

Al
MMM A A A A A

E
N

F
A
F
l_ A
-]
]
]
o)
]
-]
o
A
M
7,

Ml

FY

Al
xﬂ
H"H"HHI"
_a A A AN
Hxﬂ

| Il?l"?l

A_N
AN
A_A
I-l _M_A
-

A
A A

AN M
"!HI

FY
A
M

Y

A il'xﬂ
H
Y
]
FY
]
Al
]

e
X
X
A
X

.
LA,

X
Y
X
N
; Y
i A
X
X
X
X
X

2
Al Hxl'
-
Al
.
x
Hi!" Al_A
o,

P R R R M
)
A
i |
oA A A

)

x x iy A

R P A A A
* X

EY

Y

M

N

AN A

?l-?l
IHHIIHHII
A A A M A AN A

AN o
AN
A A

Al
H
E
Al
Al
Ml
"I
A
Al
"?l

!
Al
-
-
Al
Al
Al
Al

A K KN

XX X, ]
; .HH.HHH“I“H“I“ “ﬂ" n_X x_K HEH X X X HHHH
A .PHHHHHHHHHHH HIH HH HHHIIIIIHIIHHHHHHH .
E i i x, Hﬂlﬂl IHIHHHHHHHH ]

-
.
o,
M

2
A
M

EY)
|
)
X
|
)
|
|

]
oA A N
Al

|

|

o

|

A

M

|
AN B N N

o ”ﬂ“ﬂ!l"l“l"l"l“ﬂ"l
xR E llﬂlllllﬂll .

o ; d d
E X xxxxm ; ; 1 } ! _ L '
o r.rr.ur. x:l"n ; ; ; ;

A,
s
o

i
] 1-:
A F';:

-
|

A
i |

AL

:;l":l A
e
A
a::l

|

L

A

)
i
N

o
2
|
|
A
|
o
"
|

]

|
i |

N
?lx?d
M
-
A_A
|
|

oA A
N
I!Hx
Al

]
]
|
P
|
M
AN
M_A
AA A
A_N
A A
A
M_M_N
A_A
|
A_A

Al

.

Al

2

>,

|

-l Al
A

|

-I Al
|
MMM

A Ilﬂlllll

A

A

o

]

F

M

]

£

A
A_A_AA

|
I'l
AAdAAAAAAAAAAAAAAA

E |
F
)
H
~
A
A

X & K
X F X X
FoEE KX
|
|
m_N
| :l::ll';l
]
|
A
"

ERC M Y
|

) : : - . ; ! ! ! JH...”...H...
LA )

Pl

C )

. ; ; ) ) ; . : L)

X
#‘Il
Al
AA A A A
A_A
A
|
A_A
A

et N )
.
|
A

XK KN

»
Al
Al
Al

A
Al
Al
Al
Al

*
[3

RN e
.

i |

|

*

)

E W)
l-"lr:l-:q-:f*
44*4:4:#:4-#

8K

RN

AR KA AR K KK

L N

|

|

2

|

|

|

:aa
A

A A

»
»
L

P
G “
. . R A R

s L : : L " T RN L~ . ; ; . : - j e
e

E )
»
M
A

i dp b A M b & e dr d W
.. . . - ! ; .....-..........T........t......l.r.r.r.._.r.._ .r.r.r.._......-..-..._......-l.

B
¥
A_A

Sheet 2 of 2

5
»
A

i

)
»
L
Tty
x
o2
X WM
|
|
|
|
M
|
|
A A

i)
|
A A
|

|
A
M
A
i |
|
M

FY
x

£
MM
'I
Al
A
Al
Ml
Al
A

" M
Hﬂllul-il-l:l'!x#"l-h

-
EY
Al
|
Al
Al
|
Al
Al
A_M
A
A
|
A

x
.
FY
A
A

o
o
|
|
"
A
N
|
|
|
|
|
|
X
i
|
|
|
|

k. o
R
lHlﬂlﬂlﬂlllﬂlﬂlllﬂlﬂlﬂﬂlﬂ IH
REEFEREREEREERNERN E
EERREREREREERRERERERERR
EE F ERXERREREEREXREE ]
ERRERERRERERERERERIRETHRIHE]H
Hﬂl“l"l“l“l“ﬂ"l"l“ﬂ"l“l l“l l"l l"l L]
IIIIIIIIII IIIIIIIIII

o

o
|
|
L
|
|
|

|

FY

ERETEENELTESYNE | ] ]
& & FERERERERERERRTH ERRERERRERER
K] o J b b brom aoam o EEEREERRETR n E 4
X e N R N N N N EERERRERERERTHETHR M
.._......._.._...._.........#&}.##l.}.#}.#ﬁk##}.##k}.###tb.r.._.r.._.r.._.rn.__n.rl.-.n a | lllﬂlllllllllllﬂll Ill III IHI R
I e N N N R N T N e g i e
EEFrErREEErR 4 4
llll Hlllllllllﬂlﬂl E
l l

o,
g g
H’H’HFH
AN A
I-I
A
A_N_A
A
A
I-l
M -l-
Al_A
e
M_A_A
Al
A_A

)
H

Al
A A A

F ]
FY
Y
|
A
|

b
.
o,

o,
o

]
Ey

e
F
)
FY
H
i
H!\'
A
A
A
|
A
A
A
"I
|

P
A_A AN XX

e
F
IIIIIHHHI'
N
F
F
Al
Al
|
Al
Al
Al
Al

) v_“r.” ;
A A
g
A A
AN NN

E
F

Illﬂxﬂ
A M
Ml
|
A
Ml
Al
A

-4
.
H Y
H 4
E Y
HHH
£
4
i
]

lanann ln
] R REXRRE x
EER A Xy i i o
xR N EEREXRRERERER "
oy SRt ST . LT .. o . oo Pl o R KR ] s aaaanaaaa"xaa . o
i i XA i ! EE LR
R

| ]
e e e
####IIIIIIIIIIH I

"
i |
A
|
|

Y
b |
Al
A_A_A
Al
Al
A
Al
E |

Al
Al
Al
1)
AL 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 A A A A A A A A A A A A A A A A

Ml
A
E |
Ml
||
1)

na
X E R
M r e e e e e e R E X R EE X R E R R R
»
”.4.__..___.-.__.#_-_ ..n"n"nal"n"n"a"n"a"l"nan"a IR X R RER
A
L
EE IR ER IERREERIEXIRREX X RER
R R e R R R R R R
ERERREREER IR IEEREXXERERREX
; ; ; ! R R E R KRR RERRERERREX
; ; . . . XX EZXTREXTRRERERRXTRRRERXRTXRRTXHX
R ; i ) oy ; P ; ; . : L iy ’ L
R R R
EEXREERREREXRERERREREXRRRR
KRR A X XXX XX R

Jan. 11, 2011

- ; AN : . ; X - n“a"n"n“n“n"nna"n x
" ; ; ; ; ; S ( ; J . ] ; A ; o K T R T R R
- o o ; ; xxxxxw  w
J 3 . . J (XN . ; X E N X R xR
- J . J : ot : : O
J J Mo e  w x
) e / ; ! ; ; ; o A nEEE X E R xR XA x
) ; ; ; ; ; ; ; ; A i

XXX
HHHHHHHHHH
- ] MMM
“H“H”H H“HHH“HH..ﬂHH“H“..ﬂ“ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ“ﬂ”ﬂ”ﬂﬂﬂ L H”H HHH ]
XA XLEXELEEEALTELLELEELNESEMELTAESLLTEXTXSX
MR HPEJE A R M N R N M AR N AN ] ]

KA EREXEXEXEXEENXEEXEREEREMMENNEERENEREXELEEXEDNR
i HHHHHHlHHHHH..ﬂHHHﬂxﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂxﬂﬂxﬂﬂxﬂﬂﬂ A H”H XXX X
AKX

]

]

e
P

MW

Al

|

= |

-

- x

- o

o X,
E N N

Al

o

A

-

|

M

|

= |

P ol e A A M M ON M A A A A NN N A A A

P ol o AN N N NN A N N N N A A A A N N M N A A A A M N M A A AN AN A

EY

A o AN A
Al A

F

|

Al

x
.
X,
A
E
E oA
R
M N N N NN NN E NN N KN E
oy i
Y
o
]

L

EEXXXXEXEXEXEXXDXXTEHX
HlHHHHHHHHHHHHI"H"H"HHH”H“HHH”H“H”H“HHHHH”H“H”H .
EAERXEXEXXENXEXEREXERNZXEMELEEEEREEESXN
R XXX NREREXE XXX LN NN MX K
R XX XXX NERXEXXXEXELEEXERZEXMNE NN
RN EEE N ENNE NN NEE XN NE NN
A A XLEXLELLEEXLAELALLELNELEENXEREENEEXELX
M AN M N N XN M M N NN NN
AREXERERXENEXEEREEXEREREXELXENENEMNEXELXEX

A

x HHHHHHHHHHHHHHHHHHHHHHﬂﬂﬂxﬂxﬂﬂxﬂﬂxﬂﬂﬂxﬂﬂﬂﬂﬂxﬂ XX

AN ERERENREEEREXEMNEEENENRENEE X
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHH I
HHHHHHHHHHH”HHHHH”HHH”H”HHHHH”HHHHH”HHHHH”H MR NN
A EEXNELEXEEREENEXENENNENNEXLMNNENEELELXS
E A

A E XM EERENEREENENMN NN NN NN NENENR
MR NN XN K NN NNN NN KN NN A
HHHHHHHHHHHHHHHHHHHHHHHHﬂxﬂﬂﬂxﬂxﬂﬂxﬂﬂxﬂﬂﬂxﬂxﬂﬂx M A M KN

A

|

Al

X,

x

Ml

o
A
x?':?lx?dxﬂ" -
Al

x

o

-

x

.
|
M
Al

; A A A A ; ) . i ;

- . ) ; ) ; s . : d . d anHanHxHan xH H » H X x H HxHnHxHxHxHxHxHxHxHxHxHnHxHxHxHxHanHxHaHxﬂonHxﬂx” o xHxHn”xHxHxHxHxHnHxHxHnHaHxHxuxuxﬂx”xnxuxuxuxux”xuxu Hxnxﬂxu Hxnxnxnx x”xuxﬂx xHx xuxux

r . ; ; ; A ’ y ; . A ; Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ HHHHH X xxxnxxxnxxxHxnxnxxxnxnxaxxxaxxxnxaxnxxanxxxnununux H HaxaHnHaHnHnHaHnHnHn”nHxHnHxHnHn”aHnHﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂ X xuxﬂx xanHxH qu HHHHH

) X iy ; . oo H ity i I i I i Iy xrxnxﬂx 2o e e ]

] HEEREXEXENEEREEXEREERXERENTNX

-
)
o
x
i
AN
x
i
AR A X AL AN NN X
)
X

o, AN
F i ]
L

i Pty J ; * o Py I L i

e A MM M
| Hxﬂnﬂnﬂxﬂxﬂxﬂxﬂnﬂxﬂx
MO M e W AN A
]
]
]
]
N N N

£
F
~

HHHHHH”HHH”H”H”HHH”H“HHH“HHHHH“HHH”H“H“HHH“H“ i
P M M M A A KN K R MM KK KKK K KN
EREXEXEXEXELERXNRXEEXXEXEXLENEENRDX

P 0 M N N NN NN M NN M NN M NN N .
AL XX ENLEE LML AEXENELELNESLNETMNESLTX
AR PN M N N N M MM RN NN NN M -
AEXERERXELXEXELEEERENRENEXEXELENLNERNDN

L x
N MM KX NN NN NN
AR MR NN NN NN NN N NN NNE N RN NN ]
H”H”HHHHHHHHHHHHHHHHHHHHHJHHHHHHHHHHHHHHHHHHHHHH HHH
E
H“H”I“H“HHHHHHHHHHHHHHHHHHHHHHHH!HHHHHHHHHHH.HHHHH

HHHH X HHHHHHHlHHHHHHHHHHHHHHHIHHHHHHHH HHHHH H H oy

x.

N
KRR XN KN NN NN NN N
PE 00 M M M M RN NN NN NN NN NN
AL XL KX NERENENEMENELEEXELKESETAELTEXX
E N
NN KN ER NN NN NN NEREENTEEE X
B
AN E N E NN XN EENNEEREE XM K
E
HHHHHHHHHHHHHHHHHHHHHHﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬁﬂlﬂﬂﬂﬁxﬂﬂ nx

K HHH”H”H”HHH”H”HHﬂ“ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ“ﬂ K
M E NN ENEREENREEEXEXEE
oA KX EE X XN x.

' ; Pl A - A A A
o™ "ﬂ“ﬂ“ﬂ”ﬂ”ﬂ 3
S _ _ R Y
FE A
x - F O N
Mo N MM N M N NN -
H L - L B
E . . 2" .HH”H”HHH“H”HHH”H”HHH HHH - H”H -
HHHEHHHH.HHHHHHHHHH
H
H

i
-
i
i

X
i
.

E.

]
.
] -
PHHH“ .
. . HHHHH . . . .
r o HHHH”HHHHH”HHH H”HHHHH“HHHHH““ H HHHH”unHHHH”HHHHH“H“HHH”H“HHH”HHHHH”HHHHH”HHHHH”HHHH HHH”HH HHHH”H“HHH”HHHHH”HHH“H“HHHHH”HHHHH”HHHHH”HHHHH”HHH . HHHHH HHH HHHH HHHHH HH”H“H”H”H”HH
L] E A i A N R XM KN NN KN RN NN N XX A KT M N AR NN NN KR KRN NN NN KN A E -
s g ] E N E ] M M N M N N N N N M NN M N M N NN M KN N NN oM X E N o . E
L] 1 J 1 LA, L, 1 1 i i R K KK K i x A XX XL XENEEREELTALAEXELETENXNENESEXELTTX Y A R KA R MR NN N RN TN N NKENKXETERNT R AL KK XXX A
3 3 3 3 3 [, 3 3 M, o E N PP A PN MM N MM M R M N M N N MMM MM A M E N N E - E N N
L] LA J e AR X XXX N A R N M NN RN EN R E N NN NN NN NN NN N o PR R E NN NN NN NN N NN NN NNNNNEREN N E N KX ER A
2 1 o KK A N N N x N Y x N
L] 3 A M M AN NI E AR RN N NN NN N NN [N ERE N R LN KN EE N MM N NN N NN NEERXE N A M NN X KR A
g E L N M NN RN NN M NN NN NN NN NE NN NN N . E N N o X MM NN N NN NN
L] g e 1 [ M AR LA K KM A gy R N Y A KKK NN TN TR N KN NRENXEREER XK TN NN ALK KK K K TR A
g J MR JE M MM NN KN N WM A A MM NN MM N ] L] MM M e A AN JE R N M N M MR M N MR N M MMM NN X, E N N X, E N
L] x L . E ol N L MR N R EEEENENENEEELERETNREEERE N X . RN M N E NN NN ENEANENENREEEMNEE XN N XM EXEREXER N
s ] s ] AR R XN NN NN NN N ] M KK N . N N . E
HIIIII!”HFHH.HH“HH.HH.HHHH o e e N HHH X HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHﬂxﬂﬁxﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬁlﬂﬂﬂﬂﬁx HHHHH HH HHH!H HHHHHHHHHHHHu..HHHHHHHHHHHHHHHHHHHHHHHHHHHH HHH o HHHHHHHHHHHH“HHHHHPHHI 3
o HHH x -
x.

EY)
)

-]

E |
Al
E
]
Ml
H:H
uﬂ
H
o,

Al
Al
F
AN
Al A
Ml

HHHHHHH
HHHHHHH
AKX N KX

x
. ;
o i

]
A
A
|
X
h_]
-
E

E
N
"?l

Al
x

E |
o
X,

Al
A
|

oA K KR K KN
oA K M

4
N X
|
i)
X
|
X
MM

- )
A e e e

L
HFHHPH
o,

Al
|
-
Al
Al
Al
Al
|
-
Al
EY
-
Al
M
-
Al
.
Al
F
M
Al
F
.
Al

N

RN INAIK
HHHHHHHHHHHHHHH

o,
)
-]
E i
Al
-
HHHHHHHH
x?l!
E |
HHHHHHHHHH
H
E |
"ﬂ
-
HH:HH
Ml
E |
-

“H A A LK K MK RN KKK KK N KN X
HHHEHHHHHHHHHHHHHHHHHH Y Y
e X

| By R e Dl e e e e

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

