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Botanical classification: Celastrus scandens.
Variety denomination: ‘Bailumn’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Celastrus scandens will be referred to hereafter by 1its
cultivar name, ‘Bailumn’. ‘Bailumn’ a new cultivar of
American bittersweet, a vine grown for use as an ornamental
landscape plant and for use in the floral market as cut
branches.

The mventor discovered ‘Bailumn’ as a naturally occur-
ring whole plant mutation of an unnamed plant of Celastrus
scandens 1n summer of 2002 in a cultivated garden 1n St.

Paul, Minn.

Asexual reproduction of the new cultivar was first accom-
plished under the direction of the mventor using softwood
stem cuttings 1n summer of 2003 in St. Paul, Minn. The
characteristics of this cultivar have been determined to be
stable and are reproduced true to type in successive genera-
tions.

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
represent the characteristics of the new cultivar as grown
outdoors 1n a trial plot for four years in St. Paul, Minn. These
attributes 1n combination distinguish ‘Bailumn’ as a unique
cultivar of American bittersweet.

1. ‘Bailumn’ exhibits large fruit; about twice the size as
the parent species.

2. ‘Bailumn’ exhibits a heavy production of fruit that are
borne on large terminal panicles.

3. ‘Bailumn’ produces primarily pertect tlowers, a charac-
teristic that 1s unique as the parent species is typically
polygamo-dioecious. ‘Bailumn’ will produce fruit
when planted as a single plant.

10

15

20

25

30

35

4. ‘Bailumn’ 1s a vigorous grower, 1s hardy 1s U.S.D.A.
Zones 2 to 8, 1s drought tolerant, and will grow 1n a
wide range of growing conditions.

The parent species, Celastrus scandens, 1s the only com-
parison plant known to the inventor. ‘Bailumn’ differs in
having primarily perfect tlowers (60 to 75%), whereas the
species 1s primarily polygamo-dioecious and requires both
male and female plants for fruit set. ‘Bailumn’ also has
larger fruit, increased fruit set, and larger panicles of fruit
than Celastrus scandens.

BRIEF DESCRIPTION OF THE DRAWING

The accompanying colored photographs illustrate the
overall appearance and distinct characteristics of 4 year-old
plants the new American bittersweet as grown 1n St. Paul,
Minn. The colors 1n the photographs are as close as possible
with the digital photography techniques available, the color
values cited 1n the detailed botanical description accurately
describe the colors of the new American bittersweet.

FIG. 1 provides a close-up of the foliage and fruit 1n mid
summet.

FIG. 2 provides a close-up view of a panicle of fruit 1n late
summer.

FIG. 3 provides a view of the seed capsules in fall with
arils exposed.

DETAILED BOTANICAL DESCRIPTION

The following 1s a detailed description of the new cultivar
as grown outdoors in full sun 1n a trial plot 1n St. Paul, Minn.
for 4 years. The phenotype of the new cultivar may vary with
variations 1n environmental, climatic, and cultural
conditions, as 1t has not been tested under all possible envi-
ronmental conditions. The color determination 1s 1n accor-
dance with the 2001 R.H.S. Colour Chart of The Royal Hor-
ticultural Society, London, England, except where general
color terms of ordinary dictionary significance are used.
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General description:
Blooming period.—Blooms for about 2 weeks in early
summer with some repeat bloom 1n mid summer.

Plant habit.—Twining vine, growth 1s prostrate unless
supported.

Length.—Reaches up to 7 m in length.

Cold hardiness.—U.S.D.A. Zones 2 to 8.

Diseases and pests.—No susceptibility or resistance to
diseases or pests has been observed.

Culture.—Grows 1n wide range of soil conditions 1n
full sun, drought tolerant.
Root description.—Fibrous.
Growth and propagation:
Propagation.—Terminal, soltwood stem cuttings.

Growth rate.—V1gorous.
Stem description:

Shape.—Oval.

Stem color.—New growth emerges 144 A, mature wood
color between N200A and N200B with coating of

N200C and lenticels 161D.

Stem size.—Main stems; 7 mm in diameter and up to
7.5 m 1n length, flowering lateral branches; average
of 4 mm 1n diameter and 1 m 1n length.

Stem surface.—(Glabrous, new growth 1s satiny, mature
wood 1s dull and rndged.

Internode length.—Typically 3 to 5 cm.

Branching.—Average of 8 lateral branches per main
stem 1.5 m 1n length.

Foliage description:

Leaf shape.—QOval.

Leaf division.—Simple.

Leaf base.—Broadly cuneate.

Leaf apex.—Acuminate to mucronate.

Leaf fragrance.—None.

Leaf venation.—QOdd-pinnate, not prominent, midrib 1s
conspicuous on lower surface only, 144B 1n color.

Leaf margins.—Serrulate.

Leaf arrangement.—Alternate.

Leaf attachment.—Petiolate.

Leaf surface.—Glabrous on upper and lower surface.

Leaf internode length.— Average of 2.5 cm.

Leaf size—Average of 9 cm 1n length and 5.5 cm 1n
width.

Leaf quantity.—Average 24 per branch 60 cm 1n length.

Leaf color.—Newly expanded leaves; upper surface
137C, lower surface 138 A, mature leaves; upper sur-
face 137A, lower surface color 137B, fall leaves;
upper and lower surface 151C to 134A.

Petioles.—About 1.2 ¢cm 1 length, 2 mm 1n width,
144A 1 color, glabrous surface.

Stipules.—Not present.

Intlorescence description:

Inflorescence type.—Terminal panicles on lateral
branches.
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Flower buds.—Conical 1n shape, 144A 1n color with
tips 151A, 4 mm in length and 2 mm 1n width.

Flower fragrance.—None detected.

Lastingness of inflovescence.—Panicle blooms for
about 2 weeks.

Flower quantity.—Average of 37 tlowers per terminal
panicle and 3 per laterals.

Flower type.—Rotate, S-parted, primarily perfect (60
to 75%).

Flower size.—Average of 5 mm in diameter and 6 cm
in depth.

Peduncles.—About 9 cm 1n length and 2 mm in
diameter, 144 A 1n color. glabrous, oval 1n shape.

Pedicels.—About 7 mm 1n length and 1 mm 1in
diameter, 144 A 1n color, glabrous surface, round in
shape.

Calyx.—Campanulate 1n form, comprised of 5 fused
sepals, about 5 mm 1n diameter and 2 mm 1n depth.

Sepals.—5, Tused on lower half with apex unfused in
triangular shape, acute apex, fused base, 144A 1n
color, glabrous surface with apex region
membranous, about 4 mm 1n length and 1.5 mm 1n
width on unfused portion, entire margin.

Petals.—5, un-fused, oblong-ovate 1n shape but some-
what amorphous, upper and lower surface 1s
membranous, margin irregularly notched, square
base, rounded but iwrregular apex, about 3 ¢cm 1n
length and 2 mm 1n width, recurved, N144D 1n color
on both surfaces.

Reproductive organs:

Gynoecium.—1 pistil emerging ifrom gynandrium,
about 4 mm 1n length and 1.5 mm 1n width, style 1s
stout, 1 mm in length and width and 144C 1n color,
4-lobed stigma 1s 144C 1n color, ovary 1s superior,
about 1.5 mm 1n diameter and 144 A 1n color.

Androcoecium.—35 stamens, emerging from
gynandrium, filaments are 144D 1n color, about 1.5
mm 1n length and 0.5 mm 1n width, anthers are 161B
in color and basifixed, pollen was observed on
stigma surface only and 1635A 1n color.

Fruit and seed.—Fruit; capsules held 1n clusters about
12 cm 1n height and 6.5 ¢cm 1n width, globose in
shape, average of 1.4 cm 1n diameter, glabrous and
satiny when green, 144A 1n color when young 1n
carly summer, turns 1n mid summer to yellow
orange; a blending of 12A and N23B and one can
discern 4 to 5 sections, matures to bright orange
(without sections visible) 1n late September; 24A 1n
color with a few spots of 139A, fruit skin opens and
reflex 1n October to expose aril that 1s round, 1.2 cm
in diameter, glossy and fleshy 1n appearance, and
44 A to 44C 1n color, seeds; 2 per berry, elliptic 1n
shape, 4 mm 1n length and 2.5 mm 1n diameter, 34A
in color. Fruit 1s persistent.

It 1s claimed:

1. A new and distinct cultivar of Celastrus plant named

‘Bailumn’ as herein illustrated and described.
e 3 3 e 3




US PP19.811 P2

Sheet 1 of 3

Mar. 10, 2009

U.S. Patent

LI NC R N N NN NN ]

x
I,
A
x

ol
My .x”nnumn”lnxn
o
A xx e R
KA R

.lﬂl Hﬂl.ll H
HH.HHHHH.HIEHHIHIEF

E)

x
- HHHII'
]
|
|
M
]
|

A E X M NN
HIHIHHHH.HHHIH

E nﬂﬂxxﬂﬂxﬂﬂ.xﬂ.ﬂrﬂﬂﬂﬂﬂx x

X,
>

xx”u”x”x”n“xnx“u”xna”x

&xunnuanaaa ;
XX T X XKW ; (
rnHn“ﬂ”xHn”u”nHuHﬂ“nanxHu_”x“xHu"u"l"v

A A R PE e AR A A A A A
AR R R K R R R R R
A
P A

XA KN R A KK XA
X XN X R KA X
_ﬂunxnnxnaunnwxnxn

x xx”xuxxxnxxannumuarxanaaxxx

ll | ] Hlﬂllﬂllllﬂlﬂlllﬂlﬂ
o
lﬁl IIHHIHIII "H”I“H"I"HHH"II!H
I

I““"I“Illllll B X

e w
e

x,
lv.

e
A X XK K

gy i |

A KA A
x | A

HHFHI!IIHHHIIIIHHFPF

X

Ll

NN *
ey i i i ok i

N e N N O el )
a e MR MMM MM MM M

ol
L S S g M Pl ey

o

A Lt sl Y
a e, ukknrﬂruknknrnkn.a“b”r“-H..H...H&H.__“r.r
ﬂ..h_.___._..“.._.H...r....__..q...t...............&&t...#....qt...#&....q&k...& ¥
ROl 0 N aE
e Ll
B e Rk i R
e
L b N L Al e
ey iy s y
i R i AE R R e
P N MR MM R
o Al 3 C N N )
R N N N NS
x & Bk R A e Sk kA d ke ko kA R
e ;
Wk A R ok Rk ke e dp i e g R ey d ke ke de b RN
iy A dr By p ke A e e
A o el ok X e gk
e e N R N e

Ll el A e )
e
oo R MM e LN

R e ey
I I g et e
o o Sl T O S A i R
Ol wm i g M S O drode o b . &
¥ ¥ xaa'raa
. Foar e
i
LN N e
o I o e e
EW R e A e i ek Ak bR Ak e kN
e e e e e T
. .....r.........-...r.-_it..._l.....-...__....r .....-...._..r.____ o .r._..qh.r.r........-.. vr
tt....._...-..-..-..rn._l.t.-...___-..._.._....._nl.t.._.__.._.l.-..r.__..__

-
.

':.H:d s
A
Al A H. .
b
F
A

H:!:H:?ﬂ'
i ]
o
N
i |
i
AR A

'Zl!xlnil! ]

H’H
>
P
.

L . A A AN N A
_“Hnnn.r”x“____m axnuunuxnn”xﬂ_”rr
-y i i xauxunal"r.nr 2
L X R X N
A A M OE K o
nxa.aannanxalal"ﬂx »
l!ﬂ!lﬂﬂilﬂﬂﬂlxnxlu an" o v”.g A

A ]
HIHIIHEH-H"HHH H.H
)
:!:H:HKH
LR
-]
Ml

o Hxii! N

A

F

:
Mo M M N

'n!x.hxu"x:x"x":”ngx"x'
Ly ]

o

Al
A ¥
!.llhll!"!"?dill!”l”!"ﬂ"!"ﬂ
Al x
x H"H -

i
E o ]
A
M

uymy
lﬂ .H L)

E N B N N
Ml

Voaby
]

|

Al
x.

X

I-:-H":Hhﬂﬂ

|
A
-
EY

el
| IIII u ll lﬂl \ : .r”.......l.l_ll F,
e i
: i xR

|
-ﬁ::'h

-

A

-I

Ml

A
™

.H:'H. J

e

|

|

|
o
!

|
e

i
; K
nr."n“n“r.wrﬂ nx”n”r” x
L

d A A
-
H"u'a'n:h:n:a:xx.
i i
Lo
oo

Hl“x“unlnlﬂuﬂnmxrurlnx. o

X xR R N R A

i
N N RN NN A
R R A

E R X E Hﬂl F
R

FEIE X B B N & X
EEE RN XX

R X F X NN X NE

|
2
ool
X

|

A
X
2
EY)

X
2
Pl
A
L~
P a o
¥
A
EY)
u

i |

1.
||
i

|

s N
X,
o

HH‘IHF'
L
L |

A A

L

!

. & a
- r Jr

b g4 b F oa
P A

ol
LM NN
.HHHHHI

w m
. Ll
A

xnx
T
ol L
Ly

S

e
.I
e

g:.

oA
]
H"HHH
'
M MR
'll!xlp" |

™

Mo XN A NA
]

i

g

ganHn“onHﬂ”nwx ;
R

]
Y

)

)
A

X,

Al
-
HJ
x;

)

i
-
H
X

.

)

A M M EE XX R

Mo K N N K KX MSENX oA

AN ER XXX

HU.HHHHIHIIIHIIHH .

I
xE

i N
e

L BN RN NN

L gy uEEF

o N A

v..-.. EHHHHIHIIIIIIIH! K III M X X X AN

ERE M M N N

oA XK ERE XX N

M~

Hlﬂll?ﬂﬂ“ﬂlll.ﬂ.ﬂn

A A EEX XX

A

o

H K MK XXX N XN XK XN

a0

ol o
*, vm!xn.f.nxx

.
Hd

b J
l
|

n-“__.a
RE R RN MK
XX ETEETRETRERENR
.nnn.xu.nxxHn”x”xun“a”u“n“anﬂunlu"nnnnn T XN XX
N N A X
i
rv.v. rv_nv.xnnu_.nz“x

A
ot
L

|
Al
H"
-

Al
H"H
]

Al

Al

.

n

Al

A

Al

|

Al

|

-]

b, ]

Al

A
Al

X
x.
X T,
K KK X EX

M
o s
M A A
o e,
L W |
:x:a:x:x i |
o o M
X A
N
i
T

] ;
xv_rxv”xxnnnxnr x X

i i

A

MNP N NN NN N

L

J '“HHHHHHHFH”HH!I XX EREREETREXDXN k .

Fok Kk AR E A
P S T
A R R AL NN M

L

A I
.J..T.:.I & r & b &
== - r

h_J

O A A )
; i i o
oo P ; L ] ; o
—H_Haann”r:uu HFH _H ” ”r” X _Hxn___.g 2o o e u“l“ n._.xh_a X ; } ! o ™
nan_.._”n“x“x“n HH: i I ] w .. L e T
Kt e e o

u_.
xnuu:xnnxﬂnllnalxn
a
.lxrr!_ nr.xxr.nxxxxr.xx. lnnr.x
“Hantnxxx o S aMv.nxH1v_xHr.lxn__..xxHxﬂxnxlannnllalanaaﬂxau”lx

L A A MK M A NRENAANEAERERE N AR
A I e e iy i
M .xrxrxrxxxfxnnxrxfxna!f e R A

A
A

]
h_]
»

EY)
)
i
|
i |

~ .IHIHIIIHIII!?!HHPHHHHH | IIIIHIHHHFHIEH

3 W
i

k.

]
F!HHHHHHF"'\'
-3
MM

M

o R
e PR TN BN L e P N R
e T Ko K FE e i 0 W R o o o L R .

I AR X E
HIHH ~ !HHHEHH o HIHIHIHIHI -
EF u B

e

Al
Al
FY

A
v_”“xnna__. n

|
K “"“"""I"“"H HI! KK
HH!Hﬂﬂvuﬂxﬂﬂﬂxﬂxﬂﬂllﬂﬂlﬂﬂﬂﬂ
I!IHHHRHHHH!H AKX N KX
= H!MHHIH!MI

HHHHHHHH‘HH?IH

o
L

EN NN

&
Ak ey ey

u el o A

A T N A
ar i dr R Rl S,
Bk e e A ke

F
.
.
";: :n :n
E N

N
)
g
L
P

L)

WA i

*

¥
*

4"&:#&41-4
W

X

r
Za!.

H’H:H:H:ﬂ: i
> .H!H"HHI

F
o

A
Al
:-'l:- 3

I-?l"?l'
W W W

. “a“a":":naua ..“a_.
“xaa__. X RN X
L
E X

W W

L[]
oS

oA
A_A M

L
HIHHHH!HHUF

A M NN

N w

. -_””x”x”x”n”:“n”xxxxv
i i
S

o i
L X
*

E
S E
xEXEEREX HHHH!II!HH

A
g B i

R M MM A XN
A N EE A

R0

|

:;l::u:l:;l-l s

A A

iy -hn
o A

A
M
oA

e

)
|
1.*1.:

FEJEJE R KA K M

Ly AR N

o S

I e e o e N A A A A

[
i

RN M M A AN
A .v.xHuHHHH“u

) dy iy iy i
xxu.xx”xnxnx

L




W N W W N s oo
ll"llanxﬂvﬂnﬂnﬂvﬂvﬂxﬂv.
T e

y

X N, N A

F

-,
]

XA xnnv.x A

A

Y
N
x

L

AN K

2

E)
H

A

A
>,
A
>,

s

o
x

»

FE A

o & b B B
I‘I‘*il_

O !
SRR
i

M
H
~
]

"
o
o

Al
A
k]
]
.
)

US PP19,811 P2

L |
Al

H:H
*n_'n. F |
L

&

L ]
»

o
L
k.
iy
o)
ol
st
Pl
8

]
X
ir
Fy
L

X
o

A
¥
»
*
¥
¥
¥
L

H
F
X
F
-

Fal)

]

-

-

-

i

ir e

-,
I
W

M
]

o,
b

o

i’

»

5
| ]
+*

*
]

4
»
»

»
F3
L
L3
F3
L

F)
F
¥

»
i
i
»
Iy
X

¥
»
»
B

»
F)
¥
»
F)
»

"

L
o

Fy

i

»

L I
)

L ]

B
)
et
S

I“H"I"H"I III
AR X KX
IHHHI”HHI H.H

a;

.
i
A

M
E
x

™

X
AN

e

i

.v_r.x A

l”!”!”v.r.
HHPHHH?PF

L

M_M_ M

ey

-

KKK X X

AN N M

IHHFHH

MoK X B K A

r

"
r Uuu o
i A

XN

4
i
»

-

»
r
»

L) ; L)

N \ LN ; A A N AN
.-_.“_.___._._.___.u___.k_ S i s ; i Hr.fu....___“....q
o i & o e o i B .. . L | ip at

&
™

P Ny
™
&
Y

-

TR ..“;- o A ]
W
A
[
5
*

]
»
»

I!H
IIHHE!HIIHHHﬂH
E | M
X
XX
»
M
£
W
F3
*y
F)
»
X
¥

F
[

LA ) -
e -
- L)

i

i

N
P

x WA N N

|

X X

Ll

FY

)

¥ i

L, J L]
r s s X M AN NN L

J ; / J J oo o .
' > u_.v””HHH“HHH“H”HHHHH”HHHHH“I”H"H” HHHHH
= J A A M E XX EEEREE XXX X
3 E N N
r i [ A, MM AN XEEXERENXAANEEERESNXEK
J F
r i A A R E RN N NN NERER N NN
s s Mo M KN N N KN AN A REALXE
3 3 Eol i A A A
Mo e M N NN NN E N RN NN
AN N E RN K EMNTEEIRSLEHNTX
oA A A MM N M RN E X M M NN
E i A A R
o R KK NN NN E XK AN
u_mu._HHu..HHHH.!HHH!I.Iﬂ.ﬂﬂlﬂlﬂlﬂlﬂlﬂuﬁﬂ!ﬂ.ﬂ?!v”

x
i L) Al ek ok k ko
a0 a3 aE aE N ;! EaE o )

e iy g ey A

. i

i o
L S O X L
X

M
]
o w

i i)
™

X u %
x

|
2

L
n

A
o

Ko

]

b 'I"

Al

|

F
™

o ’ N
L i " i I [ i xR LK XIXE ]
. o ; ;
B i e . / R | N KR
P
e
“rr. o e Pl
o F I ) ol r
A A AL W : . ; : AR
ol i i i e i i ol | L L L L 3 LA L L L dr i i &
e e e T ; o e , ; ! B e N
oA MR R R N R NN NN X i L L L B B B
...n.nnn:unn.xx.na-“uln ’ R ’ ’ ; M
K A AR R a W - Y,

Al
F
|
»
L
»
-
»
L ]
A

H
X
i
3
r
L]
a»
»
»
)
X
i
L

F
lﬂ!ﬂl
a»
L
L]
»
»

Ml
F3
¥
F3
X
¥
»

L}
M
X
i
F
»
[

o o ;! : ! i i Ll

* A A ; ; ; oy kA ek &
4 o

e e e

¥
»
L
F
a3
X

L

E)

F
r
L L
i
¥
i
Ly

¥
)

»
oy
]

¥
*
morN X
X

i

i
X X
oy
i
Fy
&
»
*J-

5
I3

!

.-.
.... ._._ .. _ . . . xn |
....r.-.q._...-_ . . . . . . .a-_
L ) ; i (X ; . >
, r
s o .___.-.__..___.4.__..4.4.__...._._.__..-.._...H......_..q”.-.“._._w.-" lln
& i
e e RN L

L]

Y
]
»

|
',

A A A
xxnuxxuv_”an”xmvﬂv
i
A A
o
oo o e

x:
Y

-
&

A
Fy

W

L3

o

I'*J-."

¥
P

)

()

F )
I e S e S N

a2

W e ke e e Ry e e

e Nk g A Ay ek
L A N I )

W e T e

L N e NN

W i e e e

R A

A
L A
L

A
L

A o
F i N
x

- MR

i

4
s

o

]
o

HFH_.H S.HH

,

M

X,

2

M,

N

Y

AW A A A R R N X R K
PR N

Sheet 2 of 3

.-_.4.4._...._........4....__.._._...._..”4

< R

*

X

O N S )

[ N e

ir

i

*

*

N _-_.4...”........}....4..1.......4...&........_.4...& )

Ll ey b P s
R kR e
I R Nl 'y
P L T oy
P R N AL AL
~ LI SR N
oA e T

._._-_-_
..._._.l-._-_I-. .. . ...._.....r_._....__.
4.___ _-_ . .
Tateata

ok h
EE
N
L

)

Mar. 10, 2009

o HHlﬂlﬂﬂ!ﬂlﬂ#ﬂlﬂ#ﬂ!ﬂlﬂlﬂ!ﬂl N E

r..n”xv_n. p nx.x“naannnuln e e nuﬁv

S
I"H“I"H“l"llﬂ"l"l"ﬂ"l IIII
E NN

.qunlaxx.nruaxanrnvuxv

et
e

& P I
e
" e R e

FY

g L6

U.S. Patent

i e i
Zﬂlll IHH!H

R AN NN M

R A A AR

XX XA A A
A H 1



“ Hnaa“a“n"n"aH__."n”n"__.“n"x”a"n"n“a"a"a"a“nuu“a”nv S ! ! ) o “a o r .........H...”.._.“..q”.-.“.-_...___”...“ et arat
’ ’ / A R A R P R A . / ’ / / , P M
N N N N - ’ W R e e e e a | i ] Ak e o T e e
P I T T R N N A RN A ; / - / ’ | i P L ]
FA O A i
e o o ae o A R e e
A O, - i ;
; .v.x”r.” o .xn”nur.“rﬂr i o o A N A A O e
R R / ’ ’ A
i, ; A R

X
AL A

.ﬂ”!”ﬂ”!”!“ﬂ”ﬂ“ﬂ”!”ﬂ.”v
EE N ;

] R
r ar
lxa._“”_—.xxll __._.__.”.q.._.._.”.._ .,_....H...“....____- e
e
L )

R : ; : ; : ’ ;

S e x x ; . o ; - S X AN

- g X ) ; T R B
! ’ . g

]
Y
M

o

X

x

x
|

X
|

T

EY)

2
AN N A
|

W

X

x

X

.
2

Mo

)

.:.r.a"x X n“-__ X E N
T )
ﬂn"nnx 3 a“n X

R X R R

R RN

__.ur." X R

P IE  RR
; E
S R

EY
Al
Al
Al
*,
F |
-l?‘l"ﬂ-l |

|
?E'.!'-I.xil.:h!l"l

M
M
]
M_
I-:-:HHIIHHIII
AN
M

A M
-
A_M_A
MM
A A
- I
I |
A

w
W d o d d d
[
nn-....-_.___.._.kt&k.qr......b..._-

oA A X M
A AN A
|
M A A
Al
x

|
|
e
H:E:l:l‘l'l'ﬂ
ll?l A

L]
]
?d'
|
A
HHH
I"H-H A_M
A
|
]
"I
|
|
|
A

A
-
x_ A
A A AN
i
-.I-I.llll
.
H
l_M
A
III"I--
*
‘_'

I dr ke A &K ¥ A
N R e e e
AL e g kA n..__v.
e A e e U e e e W

e W e el W e e e i 0 e e b

)
......_.
[

|
»
U N )

i
)

US PP19,811 P2

A
)
]
AN A A S A
A

L
. E |
J .HIEHI
|
i A
H".t
H-HII
E |

#dr o b b b 0 g dr
> e .
._..n.._. 2 a e a ....._..-.i.-_l.....qn.u -

PN N A A i ; K K ; L ; ; ; ; ; ;
MR R XA N ; ; .. ; ; o / " ; ] i -..r“.r....H.qH.rH..H...H..H.._.“....”.__. kR
k 3 r L I
’ I Ao M AL A A AT R

F

)
A
H"H

Al
|
||
wreyk
M_N

|
IIHIIII"IIIIIIF
AN N

X
il i
e e
n

.

HHHHIIII IHHIIII
IHIIHIHII IIIII
L M

| L] H_E
Hllllﬂllﬂlﬂlﬂ

":-::"

x
l"l“l“ﬂ"l"l“ﬂ“ﬂ"l" ]
ERERRESREE K
E XN ERREXEREDXH T
REXRERRENRAXHRN
EEERREELELAERLRE
KN E R E N REERNNRE
X ERE XX K EER
ENREREREEREENENRET
xR EXE X E N xR
ERENKREREXXERERRETREHR
AREREAXAEXEEXLTERTHN
IlIlIlHlﬂ!lﬂllllﬂlﬂlﬂlllllllﬂl
x

I::.
AN
Al I::Hlnlll"llhllnl
I-:-H
|
l:l:l:l:l:l:l' e

Al
A_M
A
A
Al
-I._I

Ml
|
|
A
F

Lt
I‘-I'*l'*

|
Al
L]

.
o
LN
i |
A x
|
)
)
»
o
¥
»

2 A
E |
L
4.1
L J

]

. ! 1 X EE R E A X X
- . o Vﬂ N

F ]
.- ...H.... e e L IM"I

|
L
X X
LN
*
1)
et
L N
Ll
L

-
x .._H._._ e e e ..”._H...”...”&H.q”...”&”.q ...”.q _HRHHHHHIHIHJI
e e e R e e e 4 e e i e T
e s L T e A e 4 =T o M AL
LRI N N AL LM e ERCREE e
r n-n.l..._in.r.._.._..._.-. e a
i 4

X
L]
r

r
o
*
F
X
» &
L .
& & B
»

b & =

oA A A AN NN
?llll'ﬂlﬂlﬂlﬂxﬂ
KA
o
LI
]
L
r

£
1
.
™ u
F
Al

X
E)
o
]
X

e e
I
xa

Hd
.
-
E

#
e e e e e e R R
I I I I
e e e R A e e e R eI P
! i x
X x

x

x
n
AR X X X x_EXE M X
x
.

FY
Y
.
FY
A_M

EY
o

.!HFHHFHHII.IHH“”Hﬂ“ﬂ“ﬂ“ﬂ”ﬂ"ﬂ
KK XX

£
P,
)
F
A M
A

E
Al
H

e )

N

) x

I

o g R R P R R AR R
)

Sheet 3 of 3

F
?!H
o,
.
Al
X
o
H
-
o
X
A
o
Al
o,
-H
|
H
A
o
H
|
A A

F ]
.Hl!
F |
k]
|
H
F |
M
F |
F |
)
e
Al
X
E |
A
M
X
Al
F ]
E |

Y

H

F
F
A
|
X
F
A
F
2

A
A
M M A

H":HI‘IIIHI-I-H::xHHIHH-I."l-
*

A AR RN XN M NN K ENNNEX X
] HH!H”HHIIIHHHHHHHHHH K KKK HHHHHHHHH
3 HHHFHHHHIHHHHIIHHHHFI K KR X lﬂlﬂlﬂxlllﬂl
MR A XA NN K KN R E R K XK
XA A A A N MM N KX ENEEN
E xR M XXX L R R NN
. HHHHI .EIIHHHIHIHHHR E KX R R K !HIIIIIHI

)
E |
F
Ml
]

A
Al
Al
Al
1]

FY
|
A
A
A
Ml

R

- r .
...H.__-.._“.r».._.........._ » ) ’ ’ 3 > ! .w._._.._.:..._lt.._.......w.q....q.r.-.”.-_#
.
e e e e ) ) : ; ( RN AN RN N
; D W

Pl ot et
e Rl
U N o A

-

" E i ;

b - N 3 & & I LML N
AN A A XEXER . A XXX I.-_.-.I..-..-...-_.r.r.-_ [
ar .._.....r.r.q C ) .rn.t1.r|.r L] .._..... k ..__HHH HHHH!IHHHHH F Y Hﬂx FE_X xlx Hv.ﬂ. | | ] - ....-_.._. _-_-..-..-..rt_-.....-.l..t..t.-. l..t.....-_....
A A : N 1 o X X . ] o e e
O e e N ) o 3
m gk Bodr B g e bk e de ) i . X -
LA A AL R N N N R

a e e e S

- . -

dp i dp d drdp dp b ey ek
r N e N N N R N

L]
)
Al
|
Al

L]

-

.
e N bk
% x

&
]
u.-

X
|
L
S
]
]

x
L.

[
-
"
'-"-
L=

E

X
¥
F

- ._._H...“...”..H.q”t”.._”.rﬂ. .
PN N O R

L PLCNC N - LR
_.-...h......_... .r.l.._.._..r.._..-..-......._.r.._._.-t.....___.rlt .rl..._. r & A
mor by drodp bk o Jpdr o b ode o b oo kA

2 2 a FuwdiamF i h ik &b irkli

kA s M dedr dp & e s b B B b o om ok g Ao
. by dp & e g dp ly a4 & dpdpy broyog

- .-..r.-..__.r.._..-_.._.....'.r .__.rl.l..-..__.__-._.__..-..r.-..r.-..-..... X
il..:..rl.l.l....b.ll.__.i.rll..fl.ll.l.li.b
e T L B L Jr iy
_ .....-.li.l...\...l....l}.l.ll.r.r.._}..r.q.._l......il.ll....l.ll.l.t
L - % % A Rk d bk kR
o i i g o & b & i i

PR N ) D)
....q#t“. AN N NN R NN

P
o
ey

&
-I*-b‘i‘i: *
s

L ]
B B ¥

™
[ ]

&
&
L

)
¥
: »
r
RN L AL

B b & i kbR kbR

._
A
ok i

L
F ]

¥

X

»

¥

&

™

s *:
¥
]
Pt
LN e et et
i

)
3
Pl
ML
T
L

»
F ]
x X

a by sy
L
L]
L NN

L)
Ll )
Ty
L)
)

)
E30)

X ¥ Nk
L

AL N

PN
R N

& i E B

)

¥
Rl )
)

L ]
L
[
-i*-l'
& & K& F Kk ik b & X

S E_ X Ak ok

&

Rt N N )
P ]

*
F

i
NN M )

Mar. 10, 2009

et e e i e e e

- ar Ly
L NN A A N i el X
.I....l.._.;..__ ri.._.1..._._1.......1...1.;.........-.._1.-..._1.1Th“h|.r“.._.._.._........-.l 3 d | II_HH l"HIHHHlFI H___uﬂ
Wk A O e W o & W B b & i | HERXFEF S
! - ! EE RN

||
.-.‘-.
oo e ) B ' e e T e e e e e T e

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

