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characterized by 1ts reddish purple tlowers, mounded trailing
habit, and dark green leaves.
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BACKGROUND OF THE INVENTION

The present 1nvention comprises a new and distinct ver-
bena plant, botanically known as Verbena hybrida and
hereinafter referred to by the cultivar name ‘Balwilrose’.

The new cultivar was developed by the mventor through
a controlled breeding program during 1998, at Arroyo
Grande, Calif. The objective of breeding program was the
development of verbena cultivars with semi-trailing
mounded habit, continuous flowering, excellent basal
branching and small, dark green foliage.

The female (seed) parent of ‘Balwilrose’ was the propri-
ctary verbena cultivar designated PAS984116 which exhib-
its a vigorous trailing growth habit, dark pink flowers and
dark green foliage. The male (pollen) parent of ‘Balwilrose’

was the commercially available verbena, ‘SUNVP-SU’
(U.S. Plant Pat. No. 10,311), which exhibits a vigorous

trailing growth habit, red flowers and dark green foliage.

Asexual reproduction of the new cultivar by terminal stem
cuttings 1n Arroyo Grande, Calif. and West Chicago, Ill. has
demonstrated that the characteristics of the new cultivar as
herein described are firmly fixed and are retained through

successive generations of such asexual propagation.

SUMMARY OF THE INVENTION

It was found that the cultivar of the present invention:

(a) Exhibits reddish purple flowers,
(b) Forms dark foliage,

(c) Exhibits a good basal branching character and

(d) Exhibits a mounded and trailing growth habit.

When the new cultivar of the present invention 1s com-
pared to i1ts male parent, ‘SUNVP-SU’, it 1s found that the
new cultivar has longer internodes, larger leaves, and larger

flowers but fewer flowers per inflorescence as detailed in
TABLE A.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs illustrate the overall
appearance of the new cultivar as true as it 1s reasonably
possible to obtain colored reproductions of this type. Color
in the photographs may differ slightly from the color values
cited 1n the detailed botanical description which accurately
describe the actual colors of the new Verbena.
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Sheet 1 depicts the growth habit of four plants of ‘Bal-
wilrose” grown 1n a pot for 12 weeks.

Sheet 2 depicts a close-up view of typical flowers of
‘Balwilrose’. The plants were grown 1n a greenhouse at West

Chicago, Ill., US A.

DETAILED BOTANICAL DESCRIPTION

The ‘Balwilrose’ cultivar has not been observed under all
posssible environmental conditions to date. Accordingly, it
1s possible that the phenotype may vary somewhat with
variations 1n the environment, such as temperature, light
intensity, and day length.

The chart used in the idenfification of colors described
herein 1s The R.H.S. Colour Chart of The Royal Horticul-
tural Society, London, England. The color values were
determined on Aug. 15, 2000. The readings were taken
between 1:00 and 3:00 p.m. under natural daylight condi-
tions. The plants used for the descriptions were produced
from cuttings taken from stock plants and grown for about
11 weeks after planting rooted cuttings in 10 cm pots 1n a
double poly carbonate covered greenhouse 1n West Chicago,
[11. under conditions comparable to those used 1n commer-
cial practice while utilizing a soilless growth medium and
maintaining temperatures of approximately 72° F. during the
day and approximately 65° F. during the night.

Classification:
Botanical. —Verbena hybrida cultivar ‘Balwilrose’.
Parentage:

Female parent.—Proprietary verbena cultivar
PAS984116.

Male parent.— SUNVP-SU’.

Propagation:

Type cutting.—Ilerminal tip.

Time fto initiate roots.—Approximately 14-21 days
with the shorter times generally being experienced in
the summer and the longer times in the winter.

Root description.—Fibrous, branching.

Plant description:

Habit of growth.—Moderately vigorous with good
basal branching. Pinching improves basal branching.
A mature plant, 8—10 weeks after the planting of a

rooted cutting, commonly measures approximately
12 cm 1n height and approximately 35 cm 1n width.
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Form.—Upright mounded and trailing.

Stem.—Tetragonal, approximately 1.4 mm in diameter,
with dense short soft pubescence, 147B with some
anthocyanin pigmentation, RHS 59A, along the
cdges. Internode length 1s approximately 3.5 cm.

Foliage.— eaves are opposite, ovate with serrate to
lobed margin, acute apex, attenuate to slightly
oblique base. Texture: Velvety, covered with dense
short soft hairs on upper surface and along veins on
lower surface. Size: Approximately 3.2 cm 1n length
and approximately 2.3 cm at widest point. Color:
Upper surface 1s 137A, lower surface 1s 137C. Vena-
tion 1s reticulate, 145A on upper and lower surface.
Petiole 1s 3 mm 1n length.

Flowering description:

Flowering habit.—Freely Hlowering.

Natural flowering season.—Spring through autumn.

Inflorescence type.—Corymb. Approximately 3.9 cm
deep and approximately 5.6 cm 1n diameter with
approximately 14 fully open flowers per inflores-
cence at any one time.

Peduncle.—Approximately 3 cm 1n length, 1.3 mm 1n
diameter.

Bud.—Round, 9 mm 1n diameter, 82C.

Petals.—F1ve, fused at base, non-overlapping, flat.

Flower.—Diameter: Approximately 2.9 cm. Corolla
tube length: Approximately 2.1 cm.

Calyx.—1.9 cm 1n length, 2 mm 1n diameter, 5 toothed,
5 ribbed, with stipules. Ribs and stipules are 143A,
spaces between ribs are 144D (both surfaces).

Flower color—Upper surface, fully opened: Venation
of 70A, with intervenous spaces of 67A, base 1s 2D;

4

Whiskers of 2D surround opening of corolla tube.
Lower surface: Slightly redder than 75A.
Reproductive organs.—There are 4 stamens, one pistil
1.9 ¢cm 1n length.
Seed production: Seed production has not been observed.

Disease resistance: Disease resistance has not been
observed.

TABLE A
CHARACTERISTIC ‘BALWILROSE’ ‘SUNUP-SU’
INTERNODE LENGTH - CM 3.5 2.1
LEAF LENGTH x WIDTH - CM 3.2 x 2.3 22 x 1.5
FLOWER DIAMETER - CM 2.9 1.5
INFLORESCENCE LENGTH x 3.9 x 5.6 3.9 x 4
WIDTH - CM
# FLOWERS/INFLORESCENCE 14 25
COROLLA TUBE LENGTH - CM 21 1.7
FLOWER COLOR - UPPER 67A with venation  44B at apex;
SURFACE - RHS of 70A, base 2D 45A at base

I claim:

1. A new and distinct cultivar of Verbena hybrida plant
named ‘Balwilrose’ substantially as heremn shown and
described, which:

(a) Exhibaits reddish purple flowers,
(b) Forms dark green foliage,

(c) Exhibits a good basal branching character and

(d) Exhibits a mounded and trailing growth habit.

¥ # ¥ ¥ #



US PP12,927 P2

Sheet 1 of 2

Sep. 10, 2002

U.S. Patent

-m = -

ax R N r
L N )

i

..
P i e e s P o " ....Ihi...hh..ll.l...l.-._lll - l"'l - ll'l.l. !Il .-.-.! 1_a . E . L
e A T N M et TN e e AT ;
A e e
L N NN T N N N )

L)

)
|
A

A
i
.

F)
Ml

x_x X,
XA EJE M NN N 3

] B
] Hﬂl XXM HHHHHH o

X
X X
X X ;
x XA o
i
XA
A

Ml
H
H
Al
)

e N S S S S S SN ) x
e e e e e e e
N A kN k)
R N N ) i)
R A N A a3
Pt A AL M AL A NN A A S R 3 M M AL AL L) Y
ar N N R
E ) .r”.r._q.r

L ;

x
x

o AL AL AW
X

L)
Fy
X amnm

A

x

o

H
]
]
P,

x o

?"Fl' "H" A
E
.
]
M

»

x
F

.

H

o

L
o
o
b
o)

e
M

IS
[3
5
Ml
E
E

o
Pl ety
L P
P:.H.v

A

L4
r
o
o
o)

IHHHHI'FHIH

[
|

3
L L

dr drdp iy dp g e e p e ar g

i e e e e e e e e e e e e e e e e e
Ty e ay a e e e ap e e ap iy e

o PR I S
o H H._,.H.qH...H._..H.rH.qH._,.t._,.H...H._,.H._,.H...H...H.qn.rt.rttt...t.rt.q”.q”&”.q
T e e e e e e e e e e e e e e ey

i
i
Ml

F
Ml

xx
M

X

Ly
*

k& kXXX
)

R )
A e ke
P o

o

¥ &
Eals

A
A
A A A A

bkt

L

s

|
o 'l- ]
HHIIHHH-H"HHHHHHHII

.
“..u“.n “.. “.. “.n “. “ n“ . .” - “ - “..u“ - H. “.._ H.rH._. H.__ H.rH.rH.rH.r”...HJ._
o e e e i A i e i

|t a a alLan o)

L)
L O S s Ul
S L L

AN

A_A
M

E |
?lx?lx?!
Hxlxﬂ

E |
E

A
?E_.'ll'

M Al
A A A AN RN K KN

o
L
A
.
XX XX

)
o N A x
B o e

dp e e e i i e i e e e e e e i e

Y
I-l A

...I!'H"
I:I
-l'

.
|

.
ar.
aa
an
x xRN ]
" A X XX ERIAERAERR AR
dp iy dp ey g e e e e ke X xR L M
S e e e e e r e e e e e e e e S
e aa  a a) ; ; ; ol X xR A AR R .
A0 A NN S A NN I A M N o h ; | ; RS ; A i ; ; ] ; . " " L] L]

xR R

L N

®

xR R

® X

]

l-Ih?l
i
?lll

)
Ml
|

)
®

"

",

"

.

dr e dp dp dr dp iy iy i e e dp dede R e e e e e e
"

"

)

",

)

.

I.
I
I
l
H
E
l
IIIIIIIIIIIIIIHHIH
]
x
.
|
]
o

HHIHIHIIIHIHHHIH"F.
ERERERELRESLENRX
X

L ]
= annnxxxxn..
AR En

A
ot o e ol U Lo L S o et Ul

"N
) . . M o

oA A A ! J AR LR LR
N / J b
o e ; L i W
..xx.x . N

A A
A A
A
A

M
|
A A X AAAANA A A
?l"?l?l?l
i"H"HH
.IHH"
|
|

»
L ]
]
]
o

»
]

LAl
LR )
&##&H*&....a.q&”.a....._....._;...

[
i

ir

Y

[

X
»
»
»
»

X
»
»
»
»
»

¥
F3
Fy

X
F3
¥
¥
¥
B
»

*
X
i
F)
i
F)
X
X
»
»
*-I
X N NN
»
L
]

¥

i
i
¥

-

»

»

»

»

L

L ]

[

X
¥
F3
F3

™
Cal s *
S s

ir
ir
*

[
X
X
»
»

L )
Ay
L ]

L )

»
»
»
»

L RO RN

X
F)
Fy
»
»
»

i
X
F
¥
F
F
»
»
»
»
»
]
L

I3
¥
F3
X
¥
X
X
¥
»
L

¥
»
¥
B
¥
L)
»
&
L )
»
&+

o
)
)

»
)
RN N )
)

X
F)
x
X
»
»
»
F)
ERN )
L )
L

]
»

¥
¥
»
»

Lk a3 aE ke
i e i
...*&H.q &H&H&”...H H ” H”
Ea el s sl

Cal)
e e e e

.._.”....H.._. ol
e
,r u i
&
Ll
*

[
[
* *
Y * L)
* L)

X
¥
¥
¥
F3
¥

»
F)
¥

i e dr
ar i ar
i ik
i k&
Ll
i i i

ol
X XK
L)
L
L
L
L
&

[3
F3
»
»
]

NN NN K KN

IR NN
)
-
.

FY
EOE )
EaE )

Fy

X

F

FY

»

F)

FY

»

L
H"H L
H"'ll'

5
Py
o

A A
X
o
»
W

»

»
»
»

Ll

»
L)
M

i
i

%
=

|
?EH?!H o
x
Al

|
E
;o
]

Mo XN
o
E
o

A,

x

. .
x,

L
]
)

]
P
o
H'Hxi!il!!
]
b
]
H?ﬂ?ﬂ’
i

H
?!!?d oA
Al H”ii'
)
H

>
N
.

.
.

ot
?d?d"?dx
E N
-
"xx:'
|

HFHH”H”HHH”HHHHH”H R EXE X HHH“HI
a y ! !

E Y o HHPHH HHPHHHH

]

AN K KX AR X
i.ﬂ.!ﬂﬂ!ﬂﬂ!ﬂﬂ!ﬂlﬂ x

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

2 E R e r kA dod

N N N NN
T EEEEN
r e omoa

'

I
R .r.rH...H.qH...H.qH...H...H...H.qH...H&
PR N

de e e ey iy A
ke de e el R
R N

S &k dr Ao dr Jrodp Jp o O &
N N )
& .r.._ * & * .r.v.r.v.r.r.r.:..r.;..:.l.l.l.ll.il.ll.l
P T A e o S TR N

a ' a ar w y a a Cap e ae Cp Cap

4 b b h b & F K

LA e e e e e e
e e e e e ar e a  a y d
e e T e e T T
== om . B A dr dr dr de dr de o de Jp e dp iy o &

[
EaE x
AT Ly ey
T e e

e
a = a2 a a2 a2 s u ah i Jp dp dp dp
ll.r.r.r.r.r.r.T.r.T.T.T.r.Tb.l.l.l.l.l.l.

x "
& ..___.r.-.r.-.-.r.ri.-.._.r.._.._..r...........-_ll_ili_ FHHH l“!l
& & & & & & & & W W o Joir f & § MO N |4
e e

2T e e

2T T T T Y

Tt Sl T
drde A de & Wi dr b dr e de b4 b i
Wk e e e e e e e e e .r.r.-.........-..-..-..-..-..-..-..-.l.-. *

[

e
%..
oy

ok d b b b d ko dp b 4 4 b d b b b dp dp de dede dr & o % ! .._ Illllll llll

PR I T o T o o o e el : oo d . *

N NER N ! ! ; "

s . . e . .L.mm._".ﬁm.unﬁﬁ..\ﬂ e

"

.
n a2 a

ok d kM kT

n
a P e A S T T
R T R M e N A
" &2 &2 &2 & a2k a & & &
N S

[y .
PR N ) L) L) LM RN N L) L) LR ) . )
R A I A NI A e e e M e M M A AL e R M R M A N ML - - L L N el e el el el el el el el e el e e el el el el e e R R e SO

r [ Sl S S Sy Sl Sl e T e T T S i el il i T Sl it i e B e T T R A i Tl T A R i I Rt el S o e b [ Rl e A R ol Tl Nl Nt i i Rl g il i i g T i Rl el B R I A T T iy
- mr



" e NN o o W a a o s s s s s as rT ' PR T R ' )
EEERERETRNFFE II" EEERERETRNFFE IHHHPH?IFIHHHHPHP ] ”I“H“I”H”H“H“HHH”HHHHI“I“I“I"I“IIII EE E K IIIIIHI E R KR

L] RE X R JEJE R ERERRS XXX & XXNNXMERENKREZXIREST®E]IR XM

Ill n Hﬂﬂ.ﬁﬂlﬂlﬂlﬂﬂﬂﬂﬂlﬂlﬂlﬂ? ”HHHHHHHr”HH.HJHJHJHHHHIHHHIHHHIHHH . KX X HHH .

I, x

ERERERELRELNXSEX X XRKEXEXRERERERER KKK MK NN RERESRESXRERX .

X " "I“H“IHH“I“H“H”HHu_.”H”H“IHH“H“H“H“I“H"I"I" HHHv”HHu..Hu..Huf..u..!ufmﬂ.!ﬂﬂﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂ o L

L ] X A X_JE NN RN NN ]
H HHHHH “ H HIHHHHHH HHHH!F.P Hﬂxﬂlﬂﬂﬂﬂlﬂﬂlﬂﬂﬂlll kKR N [P M

.

]

x

HHHHH!HHHPHEH
x

M
Al

Al
Al
A
|
A_A I-l A
Al
Al
Al
Al
Al
EY
Al
Al
Al
Al
Al
Al
Al
Al
A
2
Al
Al
Al
EY
EY
EY
EY
EY
F
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
ot
F A
E HHHHH"H"H"
A_M
||

HF!"HHH

X,
.
. ]
X,
A

)

Ml
M
A
M
A
)
£
A
Ml
)
F
P,

>,

F
|
|
|
Ml

H

A
|
|
|
Al
E
Al
Al
Al
Al
F
‘e
]

k]
"i!"
H-H
"HH
?l-?l
H-H
Hlﬂ
Al

Ml
Al
Al
:ﬂ A

M K A A A
M
|

A
F

E |
A
]
)
Al
Al
F

J " ]
'ty o HHHHFHHH
I

~ PHH.H

a0l
M
)
)
.
)
)
)
)
A
L

HHH HHHHHHH.F.EHHHHHHHIIIIIIIHHHH E.HHHHHHIHHHHHH.HEH.H

. H.HHH xR H“H”H”H“H“H“H”H”H”H“H“H“HHH"H“H“I"H"I"III"I H”H”H”HHHH N .H.HH.HHHHHHHHHHHHHIH A u..ﬂ H”H s
HHH XXX X KX AEXEXEXEXEXEREEXERERIRERTHES .:.,

ER XX XEXXXEXENZEX

IIlﬂﬂlﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂ!ﬂﬂ#ﬂﬂ

H
F
)
H
Al
-
H
]

o
A
A
|
*
X
F
N
-5
EY)
i
2
|
-5
X
XA
i |
A
)
Mo
.
&
|
'
X
x
X
|

AN
oA
A
H"HHHI
E A N NI
H
x
FY
Ml
E N
H
N
Hd

e

XX XX A A A A o i

nnnnanx o i xnnuxxn g r.wxur. xun”n“nnnwn ; ; R R AR R

. oo e e R R pe e e e e ; e ; " " " H__.H “
A A A A x

X AN

A
S
-
x
)
X
x
X
x
o
|
)
X

F
HHH
|
-
)
E
|

A
N
M
£
P,
M
£
™
o,
?"H?d?d
|
HH:HF'
]
F
E
P,
)
F
AN
Ml
)
£
e
)
™
™

Al
H
-
F
M
)
»
A
Al
A

o nnuxnxxarﬂr. M A ; R R
i . x X x x
A A i ; Ay o

" ) A

XERXXEXEXEXEXEXEXERSEX
u__u. .IHHﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬁ

7,
M
X,
]
|

II“IHHHHHH A N R

|
F |

XX A
Ml

N

"?l?l
£

.:!H
x
F

E
P,

F
F

]
F

E
P,

E

F

|
™

)

£

F

i,

A A

Al
|
|
Al
|
x
Al
X,
x
F
.
A

.
x
Al
Al
Al
Al
.
-
Al
|
N
F
FY
.
H
|
o
H
x
.
x
Ml

Al
Al
Al
Al
-
-
Al
.
Al
H
.
o N
.
Al
]
M
Al
Al
>,
Al

x anannnnnnnnnxnnnxxnn X FH”
XXX NN TN AN N
i
XA A A
O i
A
o
R A A A
e
O
; o
L

H
>
Y ]
]
]
]
~
]

x
FY
|
>

A N
- i

H
EY
2
]
E

e
]
A
M

Al
o
H

PN

P Ao

o
o
.
x
K
M,
™

H
F
F
o,
F
P,
Fo

|
L xﬂxﬂxﬂxﬂxﬂxﬂ |

M A
-

E |
o
Hx?dxﬂ!
?lx?d?d
HHHH
Fl!_.ll!!
o
.x?dx?d

AN M M M A NANEANE I NI I d AR

E N NN B
H
x
W
.
FY

N
-
X,
Al

o

e
R AREXEXLEXLENNN
lﬂlﬂlﬂlﬂlﬂlﬂﬂﬂlﬂﬂﬂ!’.

o)
]
o)

A
.
o

d ._'?!
-5
]
|

Y
AL A o
) nv.y””!rn”!”n”n”!”xxnnx )
A A T

Al
Ml
.
FY
]
E

?d"

]

A N
.
.
.

Al
Al
EY

ol

US PP12,927 P2

o
H
.
H
e
.
FY
W

; . L

t T r.xx o
o i e g P T P P T P
x:mxu_.xr e PP P

.
.
-
H

X
|
.
i)

T

)

)
o
M
o
)
)
.

-5

]
]
a

ol ; L

Hd

i

]
H:H
- ?l"?d
]
-
|
Al
Al
|
|
Al
Al
A
Al
Al

)

x, ;

X XX R ” H "

o e e nnnananaa X XN o
nn

ax

n

]
-
-
Al

|

2l
M

M
x E Y IH”IHHIHHIHHHHH”H.
u...- IHHHIHHHIHH HHH HHH HHHH
o HHHHHHHH ] HHH HHH oA

] ] . . . . s s s HHIHHHH A KN

|
oA
|
-

4

E
x .
H E o, ]
; ; x X
o, A

]
o
. |
o)
]
b, |
.
FY

A
P
EY)

o iy
FY

)
)
i

o
e

x
H H.H.H“
HHHHHHH!HHHHHHHHP.FH "
o
x

.
]
o
A
]

-
i
‘e
Y
Mo A
Y
xﬂxﬂpﬂxﬂﬂ
2w

.
FY
>

o,
. A M
LA x. A
HHH!IHIIIH A

EY
.
EY
EY

]
]
Y
]

o
E |
FY

» X X X x mx x m o
A N NN ;

o A N N >

NN N oy

. nn n .

‘e
‘e

-
)
!
i)
¥
)
o

F ]

>

M
o,
A
P,
M
F
F
o,
F
e
k)
£
il!‘lil'

£
e
)
F
P,

3
X
X
X
X
A X
g A, X
i,

FY
Ml

i
)

e

£
N

o

x.
HH
P”r. -
A

o

HEHHHF

a
!
H'H
2

e o e

2l
-
A R
"

EY
e
M
Al

oo A AN M M M NN
>
M

LA K MK N

F A
Al

.
x
A

Mo
"

)

k.
h ]

™

LA N

I'I"H‘I.

R

E |
?ﬂﬂ?ﬂxﬂ?ﬂ?d?d?l
|

E |
HH"HHHHHHH
|

x X
( i i ;
x X L X
i A P
a

F N
xﬂ
H
N
AN A A X
AN AN
A A A
A
A
.
Y
F |
X
EY

A M NN A AN A A

)

M

.

M

M

,
X

)

e

M|

|

A

Al
A
A
Al
A
Al
A_A
-I
]
X,
o
>
M
A
Al
-

E |
= |
F |
E |
Al
2

A
Ml
H-H
Hll
I-H
A_A
A
Al_A
Al
A
H-?l
o
HH
]
Al
A
E i
o,
o
A xxx A
H
-
?ﬂx?l
xxx
]
FY
A
|
|
|
A
A
Al

x:x
]

Al
"?l
A
A
A
|
"I |
Al
|
"I
|
"?l
™~
o A A
-
i'd"
>
.
o
A
|

A
A A
o M AN

Al

)

Al
A N XM

Al
H?l
A

Al
A

|

Al

Al
£

Al

Al

-

Al

Al

-

Al

Al

|

Mo A A

Al

Al

|

HH
o

Al

|

H
Al

. ¥ i ; XN XN AN
xR A ! o ; nx“x”nﬂx"a”nx T,
o .."an__.an a"n“x a”n e oo o n“a XX XA
i i e i e o
XK
]

Al
A
Al

F
Al
HHHHIHI

HHHHHE
|
M
b

A
A
|
A
)

A
]
.
X,
.

A g
Y

A
A
E i

) X

. HHHHHH
r XXX XX XX

e R_X KR “” ERERERERERERRERIREIRTHEX X IHHHHHHHIHHHHHHHH!
IHHHI
H
I

|
L
A
|
L
|
|
L
i

A
A
|

|
i
|
.
|
|
|
A,

|
|

|
L

|
A
M
i

|

)

|

)

)
2

HHHHHHHHHHHHHH L H R NN K
Hﬂﬂxﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂxﬂ. F H
HHHHHHHHHHHHHHHHHFHH X XN KX HHH HHHHH .

P Al A

g KA XXX XX

KX KENKIKETR KK KK ] L KR X X

IHIH Hlﬂlﬂlllﬂlﬂllllll K XX NNERSXXEX X HIHII lllllllll R RERENRNEX HHHHHHFF
]

Al
AN A A N MM

A
A
A
A
A
H"HH
E |
|
X
|
x
.
-
|
'HHHI"HHHHHHHI!?
X,

A EXERXXEREREMNNX
s A
x

|
E I |
Al
Al
x
AN A M A

Hxﬂxﬂlﬂ;‘l"ﬂ"ﬂxﬂnﬂxﬂ

IHHHHHIH'HHI"IIIIIHHHHHH
.
|
|

Al
H
FY
Y

I I

Al N AN N M KN

Hxﬂxﬂﬂﬂﬂﬂlil'

Al
o
HH
]
H-
|
|
A
F
-]
H?d
X
F
)
]
F |
o)
F
F A I I
A

|
‘I?l

M
|

Al A AN
A_A A K AN A AN A A A NMNX KN

al_
|

|

x

-
Al
-

|

2
Al
)
‘2
EY

-
A A

.

x.

Ml
F N
Ml
F

Hx?ﬂnﬂxﬂx?!
Ml
|
Y
H
Al
Ml
FY
FY
Y
FY

¢

] ]

EXREREREERENERLLEEXLLLNX
. E XK XX H”H“H H“H E HHHHH“HHHHH“HHHHH“H”H”H”HHH .
L H!HHH HHH x_X_X HHxﬂﬂxﬂlﬂxﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂxﬂﬂﬂ KX N
. lﬂ A HHHHH HHH n_E XX .Hﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂlﬂﬂﬂﬂlﬂﬂn
oy HHIH XX X HHH!H HHH xR X X HIIHHHHHHHHHHHHHHHHHIKH
XX IHH HHH X, HIHHHHHHHHHHHHHHH XM
HHHIH HIH g ~ ” “ “llllﬂﬂﬂ?ﬂﬂlﬂ ]

KN .

II I

. I“H“I H”H x_x K X N HIH H“H“HHH”HHH
x HHH ] HHH mRE X X X IIH x, HH!HHHHHHH
o H.!H xREREXE HIH . HHF!HHFIHHF

.
x
H
>,
-
]

A

A

A

A

Al

)

]

?dx:'d

|

|

A

|

]

F

-]
|
Al

F N

A
HHHHHHHR”HHFPHFPH.HHIHH
Hlﬂlﬂ!r.v. E i
x. I“H HIHHHIH =
XX
x.

I
. HFMPHHHHHHHHHHHHHHHH

X A
O )
i RN R F

-
] ' ”HHH“H“H“H”H“H”H“H“H“IIH"H”I"I"H“HH.!
I"I_I.I_ HHHHHHHHHHHHHHP...

__.l.k ”"I‘ L HIHHHIHHHH.HJHP HHHHI.HIIII IIHFH o,

|
|
|
|
A
A
A
|
X,
|
A
|
X
|
|
M
|
]
HHHHHI!
A
|
|
M
|
]
|
|
]
|
X,
|
|
M
|
|
|
|

|
Al
Al
Al
?E:H
Al
X,
HHlIIIHHIHIIHIHHHIHIIHHIHH:HH
Al
Al
HH:H
M A e A A N N M
o
Al_N
Al
|
x
Al
-
-
Al
|
Al
Al
Al
Al
Al
A A A AN NN KN N
Al_Al
A
|

Al
Al
Al N A N M NN NN N

x
A
X
.
HHHHHHH
]
K
]

Al

Al

Al

Al

Al

Al

Al
A H:H

AN

Al

i

Al

Al

o

XM

b ]

F
HHH!HH |
ilxﬂnﬂ |

A

o

|

HHHH ]

w “l"l NI H“l“un”
“l“lﬂll K_K_X HHIHHH
ERX X A
lllﬂlll FE_IE_X HHIIH

E R

IIHHEIHHIHHH
E |
|
M
-]
Al
a
E |
Al
Al
E |
Al
a
E |
Al
Al
Al
‘e

.
]
.
.
] ]
. A
]
]
.
]
]

Al
Al
E |
‘2
Al
Al

A
A
H
K
A
|
A
A
Al
A
X
A
H
x

A
H:HH
IHHH
M
-
Al
A
Al
|
Al
?l-?l"
I-H
AN
AN
M_N
-I"?l
e
A
A
AN
M_Al
M
A
M_A
A
A
M_Al
|
M
X
A
A M
HIHI
A M
H
H

A
A
A
A
|
|
A
|
X
A
|
|
_M
A
A
H"H
N B NN RN RN NN

A

" .tl.lI“H“H“H“HHH”H”mH”H”H”H”H”Illﬂl"ﬂ”ﬂ”ﬂ”ﬁ!! A
XX XX REXLLMNNX XK R R X N N N NN
MR E M MMM M NEREERREIRTIREIRIJX A N 3

o, LA AE N XX XEXEXNELAELERERERERESTEXEXNLNAN

Hﬂ M H .HHHHlHHHlHHHHHHHlHHHHHHHHHIHIIHIIIIHIHIHIHIHIHFHH -

HHHHHH R

FY
AKX N A M

|

Sheet 2 of 2

Al
-
AN
Al
Al
Al
Al
Al
Al
A
Al
-

Al
|
Al
Al
]
Al
‘2

A
|
o
Al
E ]
A
Al
A
A
HJ
A
x
HJ
-
o

.
Y

oA
Ml
Al
Al
Ml
Al
Al
Ml
Al
Al
Ml
Al
Y

EE

HH'H
Ml
-

M
|
i'l"l
M
M
|
|
|
]

.
A
]
-
o,
_pd M M
.F!x?d"?d"ﬂ"l"l A ALK

A

x
ERERELRX XXX EKEXX XX
"I"I"H“Hlﬂ“ﬂ“ﬂ“ﬂ”ﬂ HHH XXX
Illlllﬂﬂ!ﬂﬂ!!ﬂﬂﬂﬂxﬂﬂﬂﬂ XN X
E_* .HH!HHHHIHHHIHHHHH xR K
MR N T
K K KK
FHJHHHHHHHHHHHHH

L
Ly )
E Y HHHHHU
A
]

Ml
AA A AN
FY

HHHHHHP
M A AW

AN
A

Al

Al

A A
l_A
oA
|
F?l?ﬂ
2

™
Mo A
M_M_A
Il-li‘lllﬂﬂlllll

a:a X
|
x x:il:x:a i, i
AL
AN
i |
AL AL A
N
i
i
iy |
]

H I A
A
E

M,

X

]

R XX XEKXER ]
L A A AR RN X
M N RN ERER

o
E T X XK

x_"
I
E
X s

“r.xxan ¥
] RN,
:nxax“x x anHaHa“x”an“anHa“xH “ ":Hax Ao
; HHHHHEH H Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ HH__. x“nnx”axx X xnr.xxan ¥
o I e e P e R i KA K E T A
A
3

" X X
i
P P K i
R

W

A
|
.
.
X,
x
o
X,
x
M
HH"HI

A
K
X
)
]
]
X
X
X

-
F
.
HHH
N
FY
|
Al
Ml
A
Al A
Al
|
A A
Al
"

-

Al

E |

-

= |

= |
A

Al
;o

IH“HHHHHH
E
HIHHIHHHHHH
KA KEERX XN X X

]
-
Al
-
M
Al
H
A
H"

H
|
o
Al
x
A
H
H’H
N

o,
A
M
E |
M
M
A
M
M
F
P,
A
™
F
M
M
£
e
S
-

o

L
N
E

Al
Al
'?l
A
.
|
A
Al
Al
Al
Al
|
Al
Al
Al
Al
Al
|
E
|
Al
Al
Al
-?l
.
Al
E
E |
-
E
-
Al
|
HHI
?ﬂﬂ?ﬂ?"?"
|
Al
H
= ]
|
.
-]

u..
A AT AEEXTXX A EXTAELTEXEL N X NN A XXX XL XXM AAN i N
] .HHI“H”H“HHH“HHH“H“H“H”H“H”H“HHH“H“HHH!H H“H“HHH HHH HHHHH HJHPHHIFHHHI E EJHPMFHHHHHHHHHHHHHHH
T’ HH .HHHHHHHHlHHHHHHHHHHHHHHHHHHHHHHJHH.H?.HHH xR XX HHIHHHHFHHIHHHHF HH!. HHPHH.HIIP LA, MJHFHFH.PHFHFHH.HF
E H
.
.
X

H-
I-H
A
?l:?l
?!HI
A
?d:?l
?l"?d
AKX
H:H
?!HI
= |
?l"?l
A A
k]

X,
|

o, A A e a

o
.
o
|
x
X
i

Y
oAl A A A T A A A A A A A o e ] S
S e e IR R R AR I IR e R R e R e e VI
:
n

X, X,
AN XN EXEREELEXELXELERXNLMNNEEX . A XX XEXNKENNENMDN LA ol i
.

Al
Al
Al
Al
|
Al
Al
EY
Al
Al
Al
Al
F
|
Al

|
A
E
M
|
o,
]
]
u

H
Al
A
Ml
Al
X
E
)
A
H
Al
X
E |
-
A
Ml

] HHHHxﬂxﬂxﬂﬂxxun.!?ﬂxﬂﬂlﬂﬂﬂlﬂl Hﬂﬂjﬁ?ﬂ.ﬁ!ﬂ!ﬂﬂ“ﬂ”ﬂ“ﬂ” “ “ HH”H”H”IH !
Hﬂxﬂxﬂlﬂlﬂlﬂ x X HHHHHHHIIIHI

A

4

A

HHH
HHH
HH?E
HHI
HHH
A

)
oM

EY

: x
o
: (e
i
A AN N

t
Al
l“l
|
F
F
‘e
F
Al
M
Al
M
Al

" o

I

A N
HHH - HHH HHHHHHHH

I . . ERREZRERERR

- - ] LA K RERERERERREIRERHN

R ; EEERRERERER

PHHHHHHHHHHHH LA

e B

.

N Al
x x
o o
L N
oA A

Al

A

N
|
AN A
H?l-
Al
2
F
o
A
|
.
F
X
-

A A A R I
o e o . o
A K PR N NN,
XA . .
XA ]
x

E

)
|
x
e

Ml

Al
?l?lil"?l"
Al Al
| Al
Ml

Al

Al

Ml

J Al
E e
A

E

N

)

L
A

L

Al

H
:ﬂﬂ
"?ll
oM A A

Al

A

H

£

E

Ml
Ml
)
F ]
-
Hd

XX . .
e : e R
K REKE XK KRX XN MM XXX .HHHH o

Al

Al

A

Al

N

Al

F

EY
E
)

N
A
Mo
Al_ A
A A
Al

H
Al
]
H
~

F

Y
FY

E

F

X
i I
]
i

oA

-

o i

o e e A
A

x xHx”x”r.H HHHHHHHHH H )

XA A N

x X X
K] H“H“H _x I“H“H - H”H E. ” H
] HHHHH X HHHHH ] HHH A HHHHHH
XX
A
X

Ml
Ml
Al
Al
Al
Ml
A
-
M

F i o,

AR A

A
)

Y

:a

|

Y

M

p_J

.

X
2ol
XAl A
A
2

-]

F
Al
Al
L,
)
F

.

HHHHHH.HHHHHHHHH.HFIEH
HP

Sep. 10, 2002

.
”xxx
N
"

£

|
|
i

N A A

M_A

?E"HH

AN AN NN NN
PR MM M N

~
|
Ml

. ;
.xnnnnnxnx
MR R B N
R R

X AN
..anxaxannxuxuxuuxuxxrx
e e e PR B

H L, F
-
F o, R
X X & XK o o
a

R R
I
g PP Ty P e 2t 2
R RN
X

XN N
ay
o
X
X
L
b
3
x
e
.
i
X
A
i
A
X
x

MM
X
L
i

>
-
|
Al
|
.
|
|

?dx?d?d >

A,
A
HHHI.

A
N

o A
Ml
H
H
Ml
X
E
)
Ml
Al
Al
Ml
-
A
Ml

ﬂ’HHHHHIHH
-
-
¥
-]
-
F
E |
H?I!"?l
%
I-I?I
IHHIIHHH
Hx M
?!x?l
i
F
-
)
e
'I
A
A
A
E |

F
£
A
.
|
A
|

; K HH” LH”H”H HHH X,

i Hﬂﬂ KK R HIHHHHHH ; .
T “ " " "ﬂ”ﬂ“ﬂ“ﬂ LHIH"H"H"I"H | H“H T K
MR N MM AR H“H“HHR”H”H“H"H"I"H“H“IH HH
HHHHHHHHHIHIIIIHHHIHH

PH‘HHH;‘HHHHHHHH

.'HxHHHHHHHHI!HH\'

e A A A
XXX

",

i
Y
X
|
i i i,
A
o

)
o
)
)

)

)

L)
|
)
|
)
|
o)
|

M
A
|

)
|

M

L

)

"
oAk

H
|
Ml
X
H
F
H
4
L R
H
H
)
X
H
-
E
|
AN M A
Ml
Ml
Al
Al
Ml
|

A

- HHH R NN N .HHHHHHH FHH. E

] H”H”H”H H“H H“H ]

HHHHHHH III HHPHH

] x. x
X,
K

b
Al
Al
-
Al

-]

Al

»

_'H?d?!
)
k]

E |

-]

Hxﬂ o
-
x
.
-
x
Al
X,
x
Al

| H!?"

A
A
A
*

X Hx?d F |
A o A M A AN N A A AN N
1Hx?‘!x?dxHxﬂ”ﬂxﬂxﬂxﬂxﬂxxxﬂxﬂxﬂxﬂxﬁ -

Al
Al
Al
oA A
E |
]
-
W
-
Al

2

H:?l
-

. H:i! >
Al
o

MM X X R NN
RN AKX XK
. .v.HHHHHHH!HHHH MM

Ml

Al

Ml
N A
F
]
|

)
M_al_A

AN AN AN

Al

.

X,

K

X

HIHHHHHHHHHH
o J

A

X,

K

Al
-
Al
Al
Al
Al
Al
A
o
M J
IIIIHHHHPHKHHHHHHH
-
M A M AN
-
]
Hi!"
Al
A

o

Al
|
]
|
M
|
]
M
A
'?l
]
]
HH"

A
A
FY

A A A

A

MM

M

-H
IIHHHHHH

Ml

M

Al

F

M

o

A

o
R XX XK ERENXFNEDMNZEDNNWNSEN
X i

E N N

FHHH:H
HHHHEHHHP

o o N NN

xRz
R R X
R R AR R
R AN
i

|
o
e
i, |
i, |
.
.
)
X
|
X
L

IHHIRF.

et
HHHHHHﬂuﬂﬂﬂﬂﬂlllllﬂﬂllllﬂllll
M HHHHHHHHHHHHHHv.HHHHHHHHIHIHHIIHIlﬂlﬂllllllllllﬂﬂlﬂlﬂlﬂl ]

i
2

HHHH”HHHH
!HIHHHH.HHH
MJE M NN NN
Y

A
.
XM
x,
K

|

Mok A
al_
A
|

_!ul!
X,
A

- "HH
X,
x
Al

"?l
|
A
X,
x
o
A
|
Al
X,
x
o
X,
|
A
A
A
A
A
A
A
|
A
A

x HHHHH N H.unH..ﬂHHIHIHHHIHlHHHIHHHHHIHIHHHIlIlHlIHIlIlIIIHIHU.U.HHHHIIIIIIIHIIII ERERERIRN

ol

.
HH
]
]
-
x
-
-
H:?l
FFFFHHHHHH
P’HHH
-
-
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
A
Al
Al
Al
Al
Al
Al
Al
|
x>,

xaaﬂn o

H
a

]
A
Al
Al

|
E
i

H:?dx?!
; E
H?Iﬂx?dxﬂ?d

Al
HHH:H:HHHHHH
ol M M

oA

e

F
H
|
F F'?lx?l
)

oo
.
2 W

)
i)
i
!
i i
i i i
X X
A
e
u

w
-
Al
Al
-
H
E

M M e

"
~,
]
|

I-l--
AN A
L] »
A A
Al_JE A

|

E

r [ M R XXX EXEXEREREXX
”!”H“ﬂ"ﬂ"ﬂ"ﬂ"ﬂﬂﬂﬂ!ﬁﬂ ] .ﬂl!””H”H"H”H”ﬂ“ﬂ“ﬂ“ﬂ“ﬂ"ﬂ"ﬂ"ﬂ"ﬂ“ﬂ“ﬂ“ﬂ
AKX RERERNNNAEESR IH.HHHHHIHﬂﬂllllﬂﬂﬂﬂllﬂﬂlﬂﬂﬂﬂﬂﬂﬂl o
IlIu.“HHHHIHIﬂﬂllllﬂllllllﬂﬂlﬂﬂﬂﬂﬂxﬁ E i i

e A A A A AN N K

Al
L]
Fxlaﬂﬂﬂli!l'ﬂ'i!

™
N
Al

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

