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Botanical designation: Coreopsis hybrida.
Cultivar denomination: ‘Core Yel’.

BACKGROUND OF THE INVENTION

: : . : 5
The present invention relates to a new and distinct cultivar

of Coreopsis plant, botanically known as Coreopsis hybrida,
and hereinafter referred to by the name ‘Core Yel’.

The new Coreopsis originated from an open-pollination
during the summer of 2002 1n Gilroy, Calif. of an unnamed
proprietary selection of Coreopsis grandifioraxCoreopsis
lanceolata, not patented, as the female, or seed, parent with
an unknown selection of Coreopsis hybrida, as the male, or
pollen, parent. Seeds resulting from the open pollination
were sown 1 March, 2003. The new Coreopsis was discov-
ered and selected by the Inventor as a single flowering plant
from within the progeny of the stated open-pollination 1n a

controlled greenhouse environment in Gilroy, Calif. 1n
September, 2003.

Asexual reproduction of the new Coreopsis by vegetative
cuttings in a controlled greenhouse environment 1n Gilroy,
Calif. since September, 2003, has shown that the unique fea-
tures of this new Coreopsis are stable and reproduced true to
type 1n successive generations.

10

15

20

25
SUMMARY OF THE INVENTION

The cultivar Core Yel has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as tempera-
ture and light intensity, without, however, any variance in

genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Core Yel”.
These characteristics in combination distinguish ‘Core Yel’
as a new and distinct cultivar of Coreopsis:
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1. Compact, upright and somewhat outwardly spreading
plant habat.

2. Vigorous growth habit. A0

3. Freely branching habat.

4. Freely flowering habiat.

5. Flat and full single inflorescences with bright yellow-
colored ray florets and a red-colored “eye™.

6. Strong peduncles.

Plants of the new Coreopsis differ from plants of the
female parent selection 1n the following characteristics:

1. Plants of the new Coreopsis are more compact than
plants of the female parent selection.

2. Plants of the new Coreopsis are more freely branching
than plants of the female parent selection.

3. Plants of the new Coreopsis have larger inflorescences
than plants of the female parent selection.

4. Intlorescences of plants of the new Coreopsis have a
larger and darker red-colored “eye” than plants of the
female parent selection.

Plants of the new Coreopsis can be compared to plants of
the Coreopsis ‘Flying Saucer’, not patented. In side-by-side
comparisons conducted in Gilroy, Calif., plants of the new
Coreopsis differed from plants of ‘Flying Saucer’ 1n the fol-
lowing characteristics:

1. Plants of the new Coreopsis were more compact than
plants of ‘Flying Saucer’.

2. Plants of the new Coreopsis had larger and flatter inflo-
rescences than plants of ‘Flying Saucer’.

3. Plants of the new Coreopsis and ‘Flying Saucer” dif-
fered 1n intlorescence color as ray florets of plants of
‘Flying Saucer’ did not have a red-colored “eye”.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs illustrate the overall
appearance of the new Coreopsis. These photographs shows
the colors as true as 1t 1s reasonably possible to obtain in
colored reproductions 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 Coreopsis.
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The first photograph comprises a side perspective view of
a typical flowering plant of ‘Core Yel” grown 1n a container.

The second photograph 1s a close-up view of typical 1ntlo-
rescences of ‘Core Yel’.

Plants used in the aforementioned photographs were
grown 1n Gilroy, Calif. during the summer for three months
in 10-cm containers in a greenhouse and under conditions
and practices which approximate those generally used 1n
commercial Coreopsis production. During the production of
the plants, day temperatures ranged from 24° C. to 32° C.
and night temperatures averaged 18° C.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart, 2001 Edition,
except where general terms of ordinary dictionary signifi-
cance are used. The following observations and measure-
ments describe plants grown in Gilroy, Calif. during the
summer 1n ground beds 1n an outdoor nursery and under
conditions and practices which approximate those generally
used 1n commercial Coreopsis production. During the pro-
duction of the plants, day temperatures ranged from 24° C.
to 32° C. and might temperatures averaged 18° C. Measure-
ments and numerical values represent averages for typical
flowering plants. Plants were seven to nine months old when
the description was taken.

Botanical classification: Coreopsis hybrida cultivar Core
Yel.
Parentage:

Female parent.—Unnamed proprietary selection of
Coreopsis grandifioraxCoreopsis lanceolata, not
patented.

Male parent.—Unnamed selection of Coreopsis
hvbrida, not patented.

Propagation:

Tvpe.—By vegetative cuttings.

Time to initiate and develop roots.—About three to four
weeks at 20° C. to 23° C.

Root description.—Fibrous; white 1n color.

Rooting, habit.—Freely branching.

Plant description:

Plant form/growth habit.—Compact, upright and some-
what outwardly spreading plant habit; broad inverted
triangle; freely branching habit with about four to six
lateral branches; inflorescences held above and
beyond the foliage on strong peduncles. Vigorous
growth habat.

Plant height—About 18 cm to 24 cm.

Plant diameter or spread.—About 16 cm to 20 cm.

Lateral branches.—Length: About 20 c¢cm to 28 cm.
Diameter: About 3 mm to 4 mm. Internode length:
About 3 cm to 6 cm. Aspect: Mostly upright to out-
wardly spreading. Strength: Strong. Texture:
Smooth, glabrous. Color: Close to 146B.

Foliage description:
Arrangement.—QOpposite, simple; sessile.

Length.—About 10.5 cm to 10.8 cm.

Width.—About 1.5 cm to 2.3 cm.

Shape.—Narrowly elliptical.

Apex.—Rounded to slightly acute.

Base.— Attenuate.

Margin.—Entire.

lexture, upper and lower surfaces.—Smooth, glabrous.
Venation pattern.—Pinnate.
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Color.—Developing and fully expanded foliage, upper
surface: Close to 138A; venation, close to 138A.
Developing and fully expanded foliage, lower sur-
face: Close to 138A; venation, close to 138A.

Intlorescence description:

Appearance.—Flat and 1ull single terminal and axillary
inflorescences with ray and disc florets developing
acropetally on a receptacle. Inflorescences posi-
tioned above and beyond the foliage on strong
peduncles. Inflorescences face upright. Freely tlow-
ering habit; about 100 inflorescences developing per
plant during the flowering season. Inflorescences
persistent.

Fragrance.—None detected.

Time to flower.—Under natural season conditions,
plants flower continuously from the spring through
to the autumn 1n California.

Post-production longevity.—Intlorescences maintain
good substance for about 10 to 14 days on the plant.

Inflovescence bud.—Height: About 9 mm to 10 mm.

Diameter: About 1 cm to 1.3 cm. Shape: Globular.
Color: Close to 7A.
Inflorvescence size—Diameter: About 5.5 cm to 6 cm.

Disc diameter: About 1.4 cm to 1.5 cm. Receptacle
height: About 1 mm to 1.5 mm.

Ray florets.—Shape: Narrowly spatulate. Length:
About 2.7 cm to 2.6 cm. Width: About 1.7 cm to 1.8
cm. Apex: Emarginate; ragged appearance. Base:
Truncate. Margin: Entire. Texture, upper and lower
surfaces: Papillose. Number of ray florets per intlo-
rescence: About eight arranged in a single whorl.
Aspect: Flat. Color: When opening, upper and lower
surfaces: Close to 17B. Fully developed, upper sur-
face: Mid-section and towards the apex, close to
17B; towards the base, close to 183A, forming the
“eye”. Fully developed, lower surface: Mid-section
and towards the apex, close to 12A; towards the base,
underlain with close to 183A.

Disc florets.—Shape: Tubular; apex dentate. Length:
About 7 mm. Diameter: About 1 mm. Number of
disc tlorets per intlorescence: About 150 to 175.
Color: Apex and mid-section: Close to 17A to 17B.
Base: Close to 2C.

Phyllaries.—Quantity per intlorescence: About eight 1n
a single whorl. Length: About 9 mm to 1.5 cm.
Width: About 4 mm to 5 mm. Shape: Oblanceolate.
Apex: Acute. Base: Truncate. Margin: Entire.
Texture, upper and lower surfaces: Smooth, gla-
brous. Color, upper and lower surfaces: Towards the
apeX, close to 151 A; towards the base, close to 144A.

Peduncles.—Length: About 13 cm to 22 cm. Diameter:
About 2 mm. Strength: Strong. Aspect: Mostly
upright to about 45° from vertical. Texture: Smooth,
glabrous. Color: Close to 146B.

Reproductive organs.—Androecium: Quantity per disc
floret: Five. Anther shape: Linear. Anther length:
About 7 mm. Anther color: Close to 15A. Pollen
amount: Moderate to abundant. Pollen color: Close
to 23A. Gynoecium: Quantity per ray or disc tloret:
One. Pistil length: About 9 mm to 10 mm. Style
length: About 6 mm to 7 mm. Style color: Close to
12C. Stigma length: About 1 mm. Stigma color:
Close to 12B.

Seed/fruit.—Seed and fruit production has not been
observed.

Disease/pest resistance: Plants of the new Coreopsis have
not been shown to be resistant to pathogens and pests
common to Coreopsis.
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Garden performance: Plants of the new Coreopsis have It 1s claimed:
exhibited good tolerance to rain and wind and have been 1. A new and distinct Coreopsis plant named ‘Core Yel’ as
observed to tolerate temperatures from about 4° C. to illustrated and described.

about 35° C. ® ok % % %k



U.S. Patent May 26,2009  Sheet 1 of 2 US PP20,023 P2

i Y ¥ o
LG, o
SR K]

o BN e
-

q-.j--l- [1 I'b-| H
PG A AL TN
LaLMEL e LE EEA

"
]

Ll

]

EIL

YRR L
Alwia
KA -

L] -
. -“'-.'-."'..*'l."l..*'..."',|I
x

-

ERLE "o "
o I
!.h!”.ln.l.x.l.!. ey A
L B ’I-ﬂ'_"!.ll. o
:.: '
" l‘l‘ -:‘t‘:;:-‘-lr
R e
kTN oy .
E =
T T ) i

B "
I'*I-.‘I' =
- T F

] XM OE X
A A A

R S
| F | ?I | i | H.:.H-lﬂih-":.hpi

.

L
H
L |

Calarn’
e

AT e

"r"'l ¥ "'..".’,,""1‘,.*,, vk y
L P S R el i Y
o T a0 et
i

- - =T
e e R
i.ll#l‘f‘-ll‘_l P S

iyt .
-h:h:r:: o
e
L)

L g

a

-'-lll..
'
&

L)
LA |
'
L]

> mr
.l-:a-
o

b
]

N om o bl

x

-

e
T i':'-lrt-
M

PR
> i
- l'+{l

o

w i
et 3
-tary
N

L]

-y Ty
R LN ML
P Nl
X

LI |

‘r-l"i‘ r..
.

-+

L
-

ik R
X
| |
L)

LI

-. ‘- : H"
L | ] I‘ *i L | t' -:..- '6
L
-Il-:.. L] ’

L
o
iy

r
i ar
J' -I"l#lr r‘an

i

[ N A
-

e
B T "_-J‘Il L

oy
A _ip

4 .
vt

»
N a

A '_'r“'r‘_lr m'r._r dr‘.ll

*

L
-
T

T

ax

» oy .,

| L

l-.l-f-'b :.Jn‘l-'f-"l- LIty

EOE A N L R -
RO il .
e e e A
L AR e

-
x T I

£
i

r- &%
-

a»
pa
L
r

L

L]

hqll!hl"
i

L L N RE L

o dr

& 4 ook W

_ .-
AE R NE e w b kBTN
I o St LR M e
Lt e LN m

A
& 4
.
o -
i T
-+ 4
- -I'_._ﬂ!"l'
e
ﬁ Ll
2

5
¥
-
-

L]

e

=

lh" L | .i'

o
-.'.':?-.::'

-
-

rp
L

e
5

- rr
|
-

e
..
o
e
o
i
»

T
-
"
;.%i
"t
o
s
e

L]

L]
F ]
w F

i m % J i i

L
oo

rm

i dr
-
L)
A &
L
LIE ME N
X

R
L}
¥
CECE SE NC ML B I )

x
L]
L
o S
L]
L]

i
L NE N ]
oy

T
i
LI

-

*

i

T o f
T

.
Pl i
Ju
O e
r
ax

'y

T
I‘-ll'rq-'r

[ ]

-I'_.rl'

)
Bk g
'r'r-lli'll #.’l' [ ]

L)
Tk by mdr iy

R
N N o
']
.
)
r

PN

LN
o
hir r
L]

[ ]
]
LA ML N

x ow ol

L]
L]
a4
"
t-
V-
-

L}
" x
[ ]

L N N
1]
r=r
I

)
LR N ]
a

T

= d

LA R
-

r

-
T

.

T

!

r
r

[
r &
T
.y
r4
.lr*_-ll"l*lr
'-'r:' ¥
L B L N |
.
1]

LI
-
Dl R ™

ax
L
4

'
5y
- .

EY

>
x

"
LA I O ]
ra
- .
roa
L I

L]
i

]

-

"
-

L]
r 4

T ow
'|l-'|'ﬂ|"l
i

L |
Ty '.l."q-.
ke g

i o W) ; P A AL ] | ¥ L W,
o N NN AL M e 3 ; U

T

F ]
L |

; e e T e e e M A z U ] Pl i

P AT ol n P, e . ; ey T : Pl A

R MR A R M Al J{] " v ru SR
] Ao 3 ! .. J e T, u ¥ i A g Bk

» . e ) x

‘F:‘l',l', e -I'.!'*I'*Jr: s, N
; rEEE N

r

P
p
-r.-'l
ey
T T

r ._.‘..
T

- q
l'l‘l*-
I i"r'i
"

X

Y
[ ]
o
i od
| ]
lll'_:'.:lrll
.'.'a

§ § = ¥’ § o
I':-l"rl'
»

*I.

*

‘x?'x"x’!"!::l:: :.I"
i HAx AN

E N
r i »
o

L

l!:l!!:t'
&
-
i
L)
[ ]
*
]
L
L
]
r
x
]
i e
-

i
X ,

<

BN

I.ili: e
Foad bd B odrd i

ip iy e dn
L)

ol -
L R A B M ‘:

- L[]
P L ) *

o

¥

L]

XX
o
o

LN N N N NN
| ]

i
WKW

O]
L L I
LK

*lr*q"ll

oo

s Tar
t‘lp*l-:lr*-t » Jr.b*l'l'*l'#b*l x

)

R
Wk o R

e iy
NN
'

LK |
L ]
rrrd kx

voa
P ety S )
F]
.

L ]
LK
-
4
X
h

[ L
s Ty
RN N N N e el
o L B C R K N L X
N N e N M)
LN NE NE R L] Jr
E N e N e )
E
I_i'."l‘#l‘*#hl‘-l' i

[
>
r
]
»
.
o
4

i .
R
"t ]

Hl.ﬂx

L
L |

»
-

== L]
M
e R ~
L T
N )

kww i ir bl

L ]

"
x i
P ur

S NE NN e

ax
L BL
-I‘-'-#

i

ir
dp oy i e e B

NN W
E N )
I I
PO M NN, *
LR NN )
»

r
Fa o r b

EE A N NN N N
h'.‘*#*-b_'#'.-h'.-h***ﬁ*-' 3

i
&
i
h-U*-h-hi'-h
P
L
L I

a»
a»
»
X
a»
a»
[ ] L 4
L &
I
ddr & i W

s
ron .-:_".'HJI_'-.-- TR T
N ol

" N ) [ n " . S - :l saaTy w e . -
) ¥ 'I.'l ’ = | k k P a- . :I ;w’-:ﬂ. ,_:_;_*H—...k*-_l*l-‘l-r-;.w’w
i X o m Fuly Ry . . ) . - ] " ll"'1"-'-"1.:':.’"."' J ; -
Ui etk o el e et Il ey =y ) s 5 ; EA Y
Ly i e N ! W) ' ¥ v e, . : o
- l-_q-_-ﬂ_r_a-,‘_a-'_ﬂdr *—:- o i i A X a W r '-'_Jr‘!‘_lfir'l L [ . . ol " vy e BCRE e
e owom e R ., Bt e N . . .~ ) . n*l-'hb#‘_t:l-':iﬂ iy Pk
el 1 : ok - - ot .- T = N L e
]

W LN i i ¥ il-l-l-ul"l"' " * [ ey - T..-I'l"r\' “ oa” -i-'!t“l-ll.u-'lia-'l-'lr* q-;- ke L N )
Yy - . et 2 . 5 » iy L ] 0 | . R -".*-'qk-l'#" 2o ~|_|-.44".-|'q.:-. -I-. I3 | . ] it -"q-‘.r . ; X o . "_.:. Lo -3 'g'a:".*: 'h" &Hl:._:ltl H‘! '-
P T ] L " a . Lo e g By M Py 3 K IR P i Ny ek -1 l.-.]. “q.
I-I‘l"“' L - . ; ] " LR - . 'q-.q-q- [ ] L L] . l'rh-r'l'-l'-r A & b W ﬁ-li- >
* 3 Lty : N : e ._ ¥ . - . e R T e ' L x - w5 i;i"t.a: a ™ R R RN At U AL
o T el B v d - S N S = v - ¥ " wak x 2 - .l e . 2 RN WS
R S Ml . k. . LT T L wlwl e ; o - ! gt e Tl x Ty oy
[l i " e, e e L ¥ vy r s o ; O LN Y ] PR W Il N l--ml"lbil A S )
Y- bl i LA MO R W ) T - - - G T , ol A A z . : . - R e R A W A AT N LN S e
x Foro o T : . - [~ R W : ! % . - . A . s 2T e e T =4-a-_l---*=-t-4-1 DN )
) T T Ty R R Ya'mle ] . M Ty x by -~ A O A . P Rt -:t:-':'*"'*‘#' "
- '#*t._i,,i_dr_a-_},‘i_A-.l-.b,._-t*q-‘q‘t‘a‘i._a‘ﬂ'ﬂ_ A e 4 - ) : i:ll- e " 2 -t i : ; :..'."p" X . '-_.'r.l-.b_l--'-‘.‘- ..-_i.-':-p‘-r— ,.-i.b-.__ NN i
oty ST AL MM P el - : o B ot

] b | . LN i LU ] 3
e . P [ » o k. o . W ) b ) CRPR L ll_-t_,l-q:t'ﬁ--a.-ini-ﬂ wh
Pl aty - ™ " b R : - ™ ) . .:-t|=-l-.-.:ﬁl v N L - .
..-Il . L b i b . e - * " --"!-__;-:_:l' o ] 1 L i . . T . .. A e N . ¥ o ;:'q- l*g.."-* oA R b
" e L i o . ] - - . I'l-t e
-

-
[
>
¥

A L I M )

LK

.

X
X
.

.

o

&

L Lt . LI e
iy rh

"r*""r""" L Nk i )

A E R R
Ll

T
I ] 1
.-Ilt-rl-llklr

— . i ) L X : : g . . .
N e el Cr ] AL ala . ! : TR N a e . . *y
Bt TN - lE] Y ] ! ; ‘o N S e T . T T Ty T T . l-:r'%‘.l.::":.r
**':g,-.t._qq:-r._t‘-::‘; e st e . ) T e AT IR Ao o
NN AL N e ! ki) , : ! =k _r Wl _— raw . !
. A AT 5 ; " = . el
-lrlll!#d!-‘ll'*il#ll#ll!'rq"rlll ) g b L . S
Lot e 0 S e e A » ; Tl S EETRRR Loa e
Bl RPN R ML W e i _ . . NN N A
- W e e e )y o : L o e R o J.‘:. 2t
:_i;k;ﬁzi:l-:#:-:a:t:k:t:p:fh'fa" il 3 . & Wy, - Wm0 » ":-li_:! *r;ntr:kf-:l:_&:#‘f::.'-_-*ﬂ: oty
Lafaelefa® Nt 0 : : W L N A e M L
w ;
.

wa e E »
- . IR R ] x| ’ 26 e NN U M e

- » 17a" 2" u "y - - o ¥ " » Xr R W R

T T - pa ™A . =k R A . . AR » e "l L ACPE A
0 el . T L a aTen ) Yy - ; d A R LA

] L It ol i » i

ax
)
ap

L
+

L]
-
-

+ o
L B ]

’
b
&

-I-

LR . Ay -I‘*

LI A = LA & B .
R L L SOl
L. A, R AR IR A a i m a i,
A== *l'b.}‘ &, 1 .-I-U- \ 41 e I

- o 4‘.-* L
-

R
B .y W ’ .
. ! b l-'q-*!'*ll #‘ﬂr 1"**: : . '-. MM ] Ly J . ¢ ow M Y L ] ] ‘- ] L " N ; i ] o - i A
RN e Ll e ar | X " X ] i XA E ) | X ] . ., X i e i ] oA N L T J ! : AN Y J - = MMM e
M::-J:. e . * e P o L o k AL e i ; N . / i p i ! LAY . ‘J'-t""'"** ¥y "-":‘
e R L e . atare - v AU sy e - - ettt et
x ¥ .,.. . S et a B i J A J LY ] " ; -

l!?d' :"' i

e

P
n

-_r .

. ) . _ _"'"r"' ;a o lepnlal

.I-"Jl':"l-'-"l-'l-*u- - - : 'I:il ':l':i":h: e, H:l n

'-:-n-qubl_l- r el P M A e R

lr._ll_lh‘-'_'- ) R ko q-‘t-‘_q-*-#-u*t,_t:-_r' w ey
" ) “Tam kT o &

e

.H.l'}:uln

L
M

- ) N 41 h
L N N ) * - :

:p‘: ety
sk F S
.lql;l.:_ﬂ-hlb.b‘till:'ﬂ- ¥ .-

oo

L)
.

..,1 1_'-. i _.',*
ﬁ . LT .
‘Bpm or v m Tt h p 1ok - - i W |

r ‘*i"' L] b"*'.'* 1 'J L - . -..H. A

a LI N 1 W l.. .l-l. &

Y L "u-. n
. ' ¥ a3
LU W™y - AL |

e g ':'-:#':*:

[ ]
¥+ W
#l‘} L ] ate Ty
L B e O
HM L N M *.‘ql'rhll

L]
. 1:.1:‘:;-1".:“" MM
e

L x x
' L)
a3

]
LN N x*.,::'h *'r
. -
e T 'r‘l"l‘.l'tl‘ LG
s » Lt e I‘-*h‘#b'rt'r «5
"I- F T k4 q-ql

-,

:ll.’ L
] "H

wel

F
ags

"
)

N N ) i 3 : . e X A 3 ki ) e W Al ol i .-H lh.liilh -H
A AWM - [ 1 L
LI 3 J o > ] F o i Nl ! i i
I -] ] ] d

L]
r

-
¥
LI

Fr X

a»
¥

*

1
-

| ll.i- 3 "'1.- iy I . i ] 1 '_x"".n:: s :-:"'.' i C
; _ o e 4 1 L] i i " b ] ! N TR
P N ] i B F " % LR M W W N ey i W I g i o ' [ P! - i iy | W " ir 2, e & .P..x rv
rr X ' N 1 ) ‘) 5 3 ] iy Mo 3 iy e _ e ) iy ., 0 AT e "y A | ™ A AN A A W e
LN =, . . ] ] ¢ 7 . ; e ip . ] i K o 1 ; ] e o

h b a
A
n

U

x
i
+ i T
g b oa
-
w .
EE M
L2 ]

[
-

-*l-.-*

vl

I L

x N
T
] L

L
»
¥

[ |
- -."Il ..-l"dr' r‘ﬁ _."
, I':::: T

-

. niatete T
W d k-
= . -
- dr*l;ri“’l

L |
o

ax
-

LA

£ rorm-

L | [ J
AR W
ke

L]
NG L N

[ ]
i"i
i
Ty

a
ax
o
-I'Il.__

L]
L]
. a

4
r

—

=

L]
LA
r

.r
"
L | 'h"l-
-

»
e
=y "y
Fu T Loaty
=Tt e e
| B ]
o N .-.:..

W r e
v

LI |
1

" .
::-l:-u:""'
v ety

.

-

X A A
A
!H;‘Hﬂﬂlixﬂlii“ﬂ":h?l’:‘! E
Y ":f'n"'f'-":-::::t" > i‘.
X LI A o
LI S e e
CRCI _.c'mua"l;n:urxiap )
i L M e e A A WM
n nhn A N AN M
- L b
A 5 , 3 3 ..d' M ;-e”x_' :xa:'a:xn?;'
o ,qpll":“zpuﬂl._:l“ . ; A
a”:!;q”xf “’."'f,,,*,,;_*“_*;..-",. ] 'il'_"Il':'it
M g .

! NN
’!_.'HHH' .!li". " i'l!.i:‘ d

M M
e
A om KA

- ™n L
ol iy M " " ;c q-": H'
.fop.{:n . | ?: > A, l!_.'ll!_.llt.?l_




US PP20,023 P2

I:chﬂ'-il
r E i g |
AT
o

e

ol
x_n:lu.
LA

.
-
b .":-'
h_]
p_J
-

A
]

H" A
.x!l‘ﬂ ’
A |
'!I’H!

-

o

: o iﬂlﬂ

s
XA

e
i

e
?H-l
"’,1

|
A
St
.l-il'-ll:l'.

P
'1:13"1;.:‘ )

2

EY

ME R N e .

W

e

M
ah
2 N
"I*-b'

L ]
r
FY

et

L NE I N N ]

L

*
] J

L
-l-:!:#‘-l'
-I"l"'

»
"-I

)
X
»

o
[ ]
X i'..-l‘*-l‘ ‘*I*#
L B
L g

i:!-"l-
L)
P A bR

r
a»

L)
[}
Ly
Ll
N NN )
C T M

Wi
A

. ‘
o _—-..r.-“.-_u..-...”t_.....”t.._.q_..
i i T T,

-
wae ._._r.___#_-..._r.......___._...._.._-.

Tty

A
] ]
I-l
o
e

“-'3.,‘

M

T

M

St
e
e

Hlil%.

o
o,
i

Saret
¥, ‘;:_

R
s

et
.-'g""

o s
)

e |
A
F |

o

"

)

_:_c ‘a:::u
e e
L
e

<

F | ’-
o
" -‘.'

=

e
-I"'I.:‘l !.
e
L
.#‘!‘"‘h::-i‘I
e

3

I
L) [ ]
ll“l‘!

L oL ]

Lt ok
sy
it
*
|
e
Y

L]
»

A
‘-Il'

]
e
o)

e
L ) a-'a- l-*a-:lr:i-‘ »

"-*-'4":*

ik

PN

)

L )

L e o W
o

PR

)
L)
¥

o
E B

ol
M

J

-"-"'u"

I_l..-_ ]

i l.lb. l.ll.!h. I.'l.
P A

Ll Fa g

o N
L F ] o
g i i e e b

T
[ ]

w

=

AN .rH......._.:“
[ [
P L AL NN

- -
AL e R )

S

I
N )
ey

e
" Y
L

o & wr

)

L
. et
AR
W i @ dros i iy
& i & &
L
L)

)
Ll

)

I'.l'

r
L]

]

ll_:‘_ n
¥

"..Wa
P et TNl Mo A N R A

] Pl W T W
% I.l..r“ .__.“ ....H 1.1....“... “h “ a ”._.“.r”.r“.-.”.-.”.__ .-..r”.r“ l......-......-..._.n.rt.._ e
ax P
P L N A o
e S S B A T T i e e B A,
R e A e A I e N e a  a a s
b st T e L e e e e e e
J.*h**‘*..’*ﬁ#ﬁ‘*lbr*'l"b
e L T e
- [ T P N e N ]
B T ey
T T e e e N N
A 4 e e e Ly e e e e
__._..._k...._.'...l.._w.w.r.r-.k-p.r.-..._.___nrt#t##...#_-.._—_r...tl.r._..__r

LUK
r
F
| ]
L

)
L
LS
¥

¥
A-Ira-:l-
RN )

+
Ly
w i
& i

L

"
o
!d:‘_ﬂ ]
M

i
)

N L e T O e e A L e

PO S B ol T r.__....r..l...q...-...q..._.-_.._.w..._.._:.____n_-.llr

P L I . N L )

w e T T e e e e e -
W e e R L L »

L
Fy
n
-

i
M
1
)
»
»

L
.
e

N A

PN

)
I- I-ﬂ.

]
L)
E)
r
[
E N
-ll-ll.‘ll-!"l

»
N

:..r.-.l:..'.... l_.-..w.-.?h.l.._ 2l
.r...-.h.-.l..__.-h..l. E
Ry i

1
L
L

o om

o] r
x W ek E
o AT 1
R PR
2NN N R ’
A Mt e At
BT L Ty T R o _._'_._
& ki A W ; e o .._nx_-_ S H...H.r”t”...u___“..”._.H...H._.Ht“...”t”....._ _-._-_H.__ﬂi-.
e N e T ; - . | 3 R e e
L T I e o M e - o e e
R I R e S el Al AL ) W o ; " d A PO e A Ly
Wi AW T e e e U i e e e e e e ' (8
e e T Y T T T e T N i e d
o I N AL T N e - ’ : - T
T e T e i i T T g i e e e T Ty LI 3 - k g L Al
L I I I i g gy L ’ ' d | P i
T T e T e : ; Rk e ¥ty
u.”__.-.:unu._....&...k#k....q...u..tu_.....k.rlat.__.._k._..qn....q.r . , ! : N

P
i

e
AN
x

™
::a:n'

M
S|

st

x_4 W e e ey e e e e B A B b e de b R A R ¢ WA . i L o NN
o &, - & o F i b 1 & & r i ¢ N o T ', s
o l-..:”_rxi o Ol T S Pl i o e - 4 ' et e
KA L
-_”a-.:.

T
b

H
r

Sheet 2 of 2

k]
ol
|
]
g
-I

A
i"':"

! 1 ; . ; N
| L A e | . A

L
i |

"l ]
')

.

atotslecets

M
M

.
i
k]

..
j he".e"'n':!ul

LIH...EI.!!I.H.]H. ] ﬁiﬂ .II_ o B b R A oo ko e R
Lo i g ] ] ) 3 wra i ow wa s waTa e A
“Ht&-:l::ﬂ:!ﬂ.aﬂﬂ:ﬂl:lﬂ:li L, - J!t.___t"i.-_ .__..-“.__..___.4.___..-_.._-______. ) e Y »
I.IHHHHIH.! Fi il o ol ow e BN N » 5 Y k : - . Bl dp e dr i el dr iy dp e o oy il B i i
EE Y NEEX uu-. = w N N d e ok dp i e ok i ._......_..-.r........-.r.....—.._.._.r.a.._-..._....t-. .
._a.‘.:uu.. B, - | Hl! X i g i ] ..!.!HHHHI droar e o ko i drdp owp dp dp ok dp g o me el Y Hxnnh
A L g i B L ] i LA N | ] L] i e & K odp dr b dp o N k& R & pE ok L 9
M ; ‘ : ! oy i - .-_-_-..._u_-_.r.r.__.r.r.._.....__..n.__......__ i e A b W e B b B N
hl. » - ar - ) "
T e T et ....t.___.r-_..q...ﬂ.._._._ e e Y T

.._.__.1.-.
T e D) N N R R N R N .__-....-_uﬂuv.
x .___"-...._ll_..._..q.q_...q&-...1...4......4........._........1..._-&...1 L) ,
[]

&
n ¥
o ol Pr b ey N e Wy B de e dp e ek eod W
Lol
.-.__.l"" .__I“_-_-.q___.._...........___ L N Ll
) ¥
- i

F

Y L

e N W
-

e

T e ._...._.__......_.r.._.._....._..._..._....._.-.”.._.._.rq......l-...._......h......._._-...._...-.-i_-_-.ull-. et A ,

W T PN #Jt#&#nih-iut..-_-..-.-.-.l:.l - . ; e AT e
-

-
L)
oy k&

r

F
& F

l.'i E_M E
ok !HIH.“ ﬁlﬂ

e

LN NN
[ ]
L
5
¥
¥
"
¥
¥
-
¥

X ¥

¥
»
3

F3
¥
»
L)
[]

T A R . _._H_-_ PO M

T e e e T T e ey
o

____.—.i.___._.___”_-..____-._..ql...._......._ A P R e

r
X
-
LK

L

RN
0
| ]

M N

O N R A N ) : aat e

Xy

i

L]
e

L 3
[
*
L]

o #I

i LX) ) i R GO N e W )
o

¥ E * AR K b e R .___.._......._.._..___.__._._.-.lna

__. &
Y

L ]

&
&

X B

- -

)

i ¥ W L) LA [
4 i X ] X ¥ o el et e g L e dp d el W B
T T T LR W i-.-._-".__..___.q.__. & & EE W L 0 M N N E K

F o O F ] i F & &, [ | J r %

e Tty ._._.....____.q.._........q___..-.-”-_”-_ -_-_.-_....r.q..q.._ Vet e e At tat N RN S _4" - u_ l“r_..:n._... "
*

r
»

n
™

L ]
L]

PR Sl W b A L O AT W ) Al SO N N
.__h_._.-h....uut.qt.&.__.‘_..q._..___t....-_l"rhﬁ.ﬂ_.-!uH..Hr,u._t.__ - ._.u_.q.__..__.._..-.*#:.-u....___l#

.-
o w o el e .._n.._.l.._..rl.r.._.r.-..._..._....-....ltl.-.l...._.n.....__. * .1 * illi

L i, o e T W e e ) e e e e e
- ol a T T T Ty LN A L et

)
F o kg uR . e a e L
- L ) -._—...4.____..—.4..;...........4-*‘_-!'%-_...”!-_
X

[y
L}

.-.
t-_.r........-_!#__._.r........__.a...r...r._..:_._._ |:_I.—l_.. itl
.-_.-_.._.__......-.-.lnil.__.nt.ln

B A A e o ML AL
A b ok ok o T e o g ol i B

. A T T T I Al e EN N A

T T e Ty g T L U s S
R B B e g I o S L A N e )

e e T e  a a a u a  a  a
_-_M4.rl-__-.....pr..p.._._.mr.......qk...lp._..m.qtt.._n.q.__.._.tb.-....q...__. P Rl N BN L )

l"-_ ..-I.___.-..._ e e e e T e e e M T e e e Y _—....-..._..___....___"”_._..-_._qh e T e
- e T e T e T T T e T A e e A A e I e e T

o N T T I T L L A o N N a3 ._..__..4.4._1.___#._."-._- BT e A AT I A
o A T T I N o o I I ot o O ot el e s .__..__._....4....__...._..._.......-_4_.__..
e e e N P Pl N e e
R s ol o de B e S de B Oy e
_-__-_-W"_-.qt.-.__.__-n...
~ Faly | t.._.._...'__..._.._.._........
; L]
x kg 4 oq

&

s i . ettt

e R a l nl gy
e
L R R N S e N e
AR ke B bR R E e b AR R b e
L e e A N R 3 AL R e B A Ll R TS e A A e
N M R RN N
e B MR A AL N AL N
§ ‘_..._..__.._1._.q___..___.._..._.._._q.._..-.___.—..__..1......_...__.U._H_._..,.._..._...1
T i
b l..__.a.....l.._.!.rr........r.__..r.-.. l_l_.-.....l..r i ] ‘ ‘ ‘ ‘ ‘ o - r
e & b s kg Kk k& ; : . ] 4 = ki km

»
[ 3
et

May 26, 2009

P
LN
)

¥ .

e e W e

T
L

)
L]
-
¥
L]
L
*
-
L]
X

. . . ._......_...-.._r....u.._ r oW r . . J ; b
L] ._._._..._._ U o - - ] L) .rh._.qn.._n-nt...._.....uunn._.....n.._..rn..__.r__..fn......_. * " L k F o EY .._“_l”
LI N MMM g CECILELICEL L " o e e e e e T T e i LG g NN Flm e ; ¥, . O N u
L N 5 B e A T, e e e e o T T T T N e
& i & & - F ] i i h Aok F ] ar o o > ¥ > F oA F |
L L TN N N et . LA RO LICICR I WAL W a e - e 1lul.n. “ W e w3 e e e

* A,

L
& &
)
()
X
F)
L g
E I ]

&
X

X
»
E

L
)
-
I

Tt
)
ol )
Lo N
r
¥
L)

X

» ¥

[

& &

-
L L,

L]

L e
R R N SN N

-
X
e
EMO)
*
L)

e ey
A
w

-
P

e
-

.
a

et

WA

[

¥
o
¥
; ¥
&
F
P

*ety

]
|}

L
&
-
*
*
»

L
»

.
«aald ....._”........_..._4...&_.1...#&.....&..
S N AN
o o WO R N L P N N A

1)
o
>

-
-‘-‘:‘

TR YA

L L R BN S R
iy . ......__.....r-.r.q__.__..rn.-_ ?J......run....r?.r

e N

]

L
1Y

»

,
L N
K& B B i & i i i y . i i ar . q q m -
i - a . Rl .._.._..-__.........._.....__-.r1....._.n.._..._.-.n.ln._.. 2 b

» l‘_-lli _.l *-I' -I“!‘* ;I'

[
D e N S o
e e N
b ok or ke deom e ek dpodp & B

) ir

e

Y Fh oA »*

p T T e e
3 Ak h T sy
L]

E )

ir

()
»
-

L
i ¥R

¥
.-.. l.r_.
ik
.._.r r 4

L]
.

o

Ta

-

e -
¥

)
]
T
.

.............__......n.._....rr.__ k ki ok B
K r o & Fh W WA r F ik
n o ow o kM ke b
r P P E o

” .._.h.r.r..h.q-i "
'.r\.r.'- ”l
A e

N A R N ) ‘ ' N L)
ar r [ ] 4 . r F I
B e e e e ) PO L MM A

]
do e de e iy dpodr dp oy CRL o e L I e Y
[]
HI”I"I 'I l......;....”.r“.-. .rn..r“._.. L LN AL L L dr e i .....;..__.

M , I R P
A M x : . ’ W e i
L
:..___.4...41”.__ s H_q.._....... , )
- il
Sy

o
X

F)
r
M
]
L3

L
[

5

Ky
- F
NN

(]
-
]

P s

LR e N A N N )

L A A N
LEE R e & r._._.-...*.q....r#”.._.uu ALK
TR e e T e
A N e N S A M P N

a»

Bl i Bk o ow g du e o Aok
[}

.
L

L

R

L]

™

X

L}

.

. . ..

I e N i S S T S S Faq kFa ki

ATk . N RN N N
ir d N’ & F I.I E.b1*‘*.'blbllrl'lTl-lb.rb.rbll.rrll-.'b." [ ]
s E N N AR A
.
P a0 ..........I.r....:...................l.-tl__..._ l._...._._..__...qn
S N L
N RG] O I P Al
[ S il Y
o a b bk moa o

r

-.“.1 Ty s [ [
e LT .-..-..-.............r......_ .r.-.t.....-..-_....-..rj.l .

e N R R

Py
r

-

E
b r

o

r .” . ..t.-.:..-.f.......“n - it....t.rl... H.-.
" .1“.1._..__.-_ .....__”.._ h.” o
. .l -.__ .1
-||-.-.i..r...

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

