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(57) ABSTRACT

A new and distinct cultivar of Verbena plant named
‘Kieverepur’, characterized by its compact, mounded and
outwardly spreading plant habat; freely branching habait; dark
oreen leaves; and white and purple bi-colored flowers.
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BACKGROUND OF THE INVENTION

The present Invention relates to a new and distinct culti-
var of Verbena plant, botanically known as Verbena hybrida,
and hereinafter referred to by the name ‘Kieverepur’.

The new Verbena was discovered by the Inventor in 1997
as a naturally-occurring branch mutation of an unnamed
Verbena hybrida seedling selection 1n a greenhouse 1n
Venhuizen, The Netherlands. The new Verbena was selected
by the Inventor on the basis of its unique flower color and
compact growth habit.

Asexual reproduction of the new cultivar by terminal
cuttings taken m a controlled environment 1n Venhuizen,
The Netherlands, since the winter of 1998, has shown that
the unique features of this new Verbena are stable and
reproduced true to type 1n successive generations of asexual
reproduction.

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Kiev-
erepur’. These characteristics 1n combination distinguish
‘Kieverepur’ as a new and distinct cultivar:

1. Compact, mounded and outwardly spreading plant
habit.

2. Freely branching habiat.

3. Dark green leaves; densely foliated.

4. White and purple bi-colored tlowers.
Plants of the new Verbena differ primarily from plants of
the mutation parent in flower color and plant habit.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new cultivar, showing the colors as
frue as it 1s reasonably possible to obtain 1n colored repro-
ductions of this type. Colors 1n the photograph may differ
slightly from the color values cited in the detailed botanical
description which accurately describe the colors of the new
Verbena.

The photograph at the top of the sheet comprises a side
perspective view of a typical flowering plant of ‘Kieverepur’
grown 1n a 15-cm container for about 14 weeks.
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The photograph at the bottom of the sheet comprises a
close-up view of typical developing inflorescences, upper

and lateral surfaces of typical inflorescences, and upper and
lower surfaces of typical leaves of ‘Kieverepur’.

DETAILED BOTANICAL DESCRIPTION

The cultivar Kieverepur has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations 1n environment such as
temperature, light intensity, water status, and fertilizer rates
without, however, any variance 1n genotype. The following
observations, measurements and comparisons describe
plants grown 1n Lompoc, Calif., under commercial practice
during the summer and autumn 1n a polycarbonate-covered
oreenhouse with day temperatures about 24 to 29° C., night
temperatures about 16 to 18° C. and light levels about 5,000
to 9,000 foot-candles. Unrooted cuttings were directly
planted 1n 15-cm containers and grown for about 14 weeks
and pinched twice.

In the following description, color references are made to
The Royal Horticultural Society Colour Chart except where
ogeneral terms of ordinary dictionary significance are used.

Botanical classification: Verbena hybrida cultivar Kiev-
crepur.

Parentage: Naturally-occurring branch mutation of unnamed
Verbena hybrida seedling selection.

Propagation:

Type cutting.—lerminal cuttings.

Time to inifiate roots.—Summer: About 14 days at 22°
C. Winter: About 21 days at 22° C,

Time to produce a rooted cutting or liner.—Summer:
About 21 days at 22° C. Winter: About 24 days at 22°
C.

Root description.—F1ne, fibrous, white 1n color.

Rooting habit.—Freely branching.

Plant description:

General appearance.—Compact, mounded and out-
wardly spreading plant habit. Appropriate for 15-cm
and larger containers.

Growth and branching habit.—Vigorous and freely-
branching with about 6 lateral branches, dense and
bushy growth. Pinching, that 1s, removal of the
terminal apices, enhances branching with lateral
branches potentially forming at every node.
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Crop time.—About 10 to 14 weeks are required to
produce a finished flowering plant from planting an
unrooted cutting 1n a 15-cm pot.

Plant height.—About 12 cm.

Plant diameter or spread.—About 55 cm.

Lateral branches.— ength: About 30 cm. Diameter:
About 4 mm. Internode length: About 2.5 cm. Tex-
ture: Pubescent. Color: 146C.

Foliage description.— eaves simple, opposite; gener-
ally symmetrical. Quantity: Densely foliated, about
30 leaves per lateral branch. Length: About 3.8 cm.
Width: About 3 cm. Shape: Deltoid. Apex: Broadly
acute. Base: Acute. Margin: Irregularly crenate. Tex-
ture: Coarse; both surfaces, pubescent. Venation pat-
tern: Pinnate, netted. Color: Young and fully
expanded foliage, upper surface: 147A; venation,
147C to 147D. Young and fully expanded foliage,
lower surface: 147B; venation, 147D. Petiole:

Length: About 7 mm. Diameter: About 3 mm. Color:
147D.

Flower description:

Flower type and habit.—Single upright salverform
white and purple bi-colored tlowers with light yellow
to white “eye” arranged on terminal racemes; flowers
sessile. Freely flowering with about 30 flower per
raceme. Inflorescences positioned above and beyond

the foliage. Flowers last about 5 days under green-

house conditions. Flowers persistent. Flowers not
fragrant.

Flowering season.—n the garden, flowering 1s con-
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of showing color: About 4 mm. Shape: Tubular.
Color: 77A.

Petals.—Quantity/arrangement: Five per tlower fused
at base. Lobe length: About 9 mm. Lobe width:
About 1 cm. Shape: Rounded. Apex: Emarginate.
Margin: Entire. Texture: Velvety, smooth. Color:
When opening, upper surface: Ground color, 1558,
covered with random flecks, brighter than 71A.
When opening, lower surface: Ground color, 1558,
covered with random {flecks, 71B. Fully opened,
upper surface: Ground color, 155B to 155C, covered
with random {flecks, 71B. With subsequent
development, ground color, 155B to 155C, covered
with random flecks, 77B. Fully opened, lower sur-
face: Ground color, 155B to 155C, covered with
random flecks, 71B to 71C. Throat: Towards base,
1C, towards petal lobes, 155B. Tube: 155B to 155C.

Sepals.—Quantity/arrangement: Five, fused into a tube.
Calyx length: About 1.2 cm. Calyx diameter: About
2 mm. Shape: Elongated. Apex: Acute. Margin:
Entire. Texture: Coarse; both surfaces, pubescent.
Color: Upper surface: 138C. Lower surface: 137C.

Reproductive organs.—Stamens: Quantity: Four.
Anther shape: Ovoid. Anther length: About 1 mm.
Anther color: 144C. Pollen amount: Scarce. Pollen
color: 144C. Pistils: Quantity: One. Pistil length:
About 2 cm. Stigma shape: Bi-lobed. Stigma color:
144C. Style length: About 1.8 cm. Style color: 144D.
Ovary color: 144C.

Seed.—INone observed.

tinuous from spring until fall.

Flower size.—1iameter: About 2 cm. Height: About
2.8 cm. Tube length: About 2.2 cm. Throat diameter:
About 2 mm.

Flower buds.—Rate of opening, from showing color to 1. A new and distinct cultivar of Verbena plant named

fully open flower: About 1 to 2 days. Length, at stage ‘Kieverepur’, as illustrated and described.
of showing color: About 1.5 cm. Diameter, at stage I T

Discase/pest resistance: Plants of the new Verbena have not
been observed to be resistant to pathogens and pests
common to Verbena.

It 1s claimed:



2 h od bk & ik h ¥k i - b b N ok ke bk ok e - i - i ok I b e dp b A gy ¥ .-_ a o F »

e A A R A R G e e e e e e e e e e e e e e B e e e e e e e e R e e e e A R e e e ey e e F e B e e B e e e ke e e e e e b e B e ke E

& dr dr O Jr Jr O Jr Jr Jr Jr Jr Jr Jr Jr Jp Jr Jr Or Jr Jr Jr Jr Jr & Jr Jr Jr Jp dp dp dp Jp Jr Jp Jr Jr Jp Jr Jp Jr Jp Jp Jp Jr Jr Jr Jr Jr Jp Jr Jp Jp Jr e Jp Jp Jp Jp Jr Jp Jp dr e Jr Jr e Jr Jr e Jr Jr e Jr Jr e Jr Jr e Jr Jr Or Jr Jr Or Jr - & 4 Jr & Jr h & Jr b & & h & & h & Jo h B dr Jr e Jp Jr Jdp o Jr ol Jp Jr Jp Jp Jp Jr dp Jp Je Jp dp dp 4 & Jp & -

A Rk kA h d M dd h d dode bk Mk bk kb deoa kA d e dodrodrode e dede de dede dede Jpode drde doo de dr de Jpo b de de de b de de dp de B de dp o b b o dr de de o O de de e Jp O de de b B bk dr b drom kb kA b bk b b & b bk oa koaoak ki owdoh koa dodd o dedhow dodd b de i Jrodp o b b kg Jr

I de dr g b b de A b b de de b dp e de A b e Jp de b de dr dr dp dp dp B dr dr o dr de dr e dr dr dp de dp dr dp e Jp dr dr dr d dp dp de dp dp dr dp dr dr A b e de dr de de e d dr de e dp A de de dr de de de Jp B dp e de dr de b e b A b e b dr h e b b & & o dr & e dr de dr dp dr i dr de dp dr dr de dp de dr dr dp dp & 0 dp Jp dp iy dp de & i
L & & & Jdr h & Jdr Jr o Jr k Jr Jr dr 4 & Jr Jr Jr Jr o &k & & Jr Jp Jp Jp Jr Jdr dr Jr dr Jp Jr dr dr Jr dr Jr Jr dr dr Jr Jp Jp Jr Jp Jr Jr B Jr Jr B dr Jr Jp Jp Jr Jp Jr Jr A Jp & Jdr Jr Jr dr Jr Jr Jr k - & Jr b Jr 0k b & Jr b & k b & k b & k b & & b & kh b m k m m b oo kb 4 & do e dp de o droi Jp e dr dr Jr Jdp Jp Jr Jdr Jp Jr Jdp M Jrodr de g b dr Jrow B Jr dr B Jp Jr B o Jp B Jr dr B oy 4 B Jr Jr By dr A B A g dr dp dp Jr Jdp de e dr 4 4 Jdp B e & 4 Jr Jdp ap Jr o & Jr ap Jp o A omp dp e Jr 0y dp dp Jr oy Jp B B g o oF de g g Jr B Jdp B Jr Jp dp B Jdp Jp o B Jr ff de Jrooq b &

b od b b ke d b d M de b de e U dp e b b de de de e b de dp dp e e dp e o dp 0 dr drd dp e e dr B de dp dp r dr dr e dp de de dpod dr dr g dp ke b dr A b de g A de b e de g b b b e de de de de b dr A b deo e b A A b e b M A R W b M A A m bk Nk e bk de B bk dpdr e e dpde dp iy dy B e e iy dp dp el ey B e e e e de de dp e o dr de de de dp e dr B de S e drode b e dp g iy dp S e dp oy B e dp o Bl dr e p e db ko dr gl e ey dp e b dpodp e Wy B e e e i b e bl b e dr B e e B e B 0 e dp ok de B ke dp
Lo b dr de d dr de k dr de dr dp dp dp de e de de dr de dp de dr e dp de dp e dp de dp de dp dp de de dp e dp de dp e dp de dr e dp de dr dr de de Jr de de dr de de de dr B de de de b e e dr & b ok O b b b b a & m b b & m ko ok b ki i b e de j bk dp dr dr b o dp ok e de i & dr e dr dr b dp dp bl M dr o drog de dr b ok gy b e de dr dr drodp de & dr dr g dr dr e de dp dr dp O dF dr Jr g dr e de ) dp dp de de de & dp e dp dp dp e dp Jr & dp b Ok dr dp J dp dp dp de Jp dr dr ok dp dp @ o dp Jr i o Jp dr @ A g dp dr 0 Jr ok dr dr ok o dr & i & g
R R e e e R R N T e T T T T e et M A N A R N e B N e
T R e A N T T e e T T T T L M e A NN N L e e M N NN A N I I N N S N N P A Mo N N JE T N NN N D Ll W W

Hlﬂ“

I

i
Xy

X dr & Jdr dr b dr o dr & Jr Jr Jp e J & dr & Jr k S & Jr Jr Jp Jp dp dp Jp Jp Jp dr Jr O Jr Jp Jp Jp Jp Jp dp Jr dp Jp Jp Jp dr Jr Jp Jr Jp Jp dr Jp Jp Jp Jp Jp dp Jp Jp dr Jp Jp Jp Jr Jp Jp Or dr Jp Or Jp dr O & & Or Jr 0k O Jr Jr b & & & & Jr b & k & & & & & & & & & & & dr d & J & e dr dr dr dr Jr o Jr B U Jr Jr ok de B U Jp O & dp Jr O Jp Op Jp dp Jr o Jp ok Jr 4 B S § Jr Jp dr by O Jp Jr g 4 dp dr Jr Or Jp 4 Or Jp dp Jr dr Jp dp de Jr B dp dp oy dp O O dp ok ¥
ok K gk ek Xk N N N N N N N N I N e -
EaE N L) a o o g Ty e T T e T g e T e o T e e T T o T T o o T T e T T e Ty T e a e T e T e e T e e T e e  a a  w a  wa w ae aarae ar am Tara ar Ta Tay  a Tar ar ae a  ae a Tar ar a a  a re iedpap Tea  ari Tar ay aeiea a Ta  a Tar ae aa ae aaTa ae  reaae o

! A e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e A e e e e A A e A R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oy
N N N a a a aa N N e a  a o a  a N  a a  a  a  WE a E a  aCE EaE aN aa a )

X

dp dp dp A N e A oa
& a4 i
A A .

Wk A F s
Xk R kW F ke

XX
Fy
Fy

-4 o i &k X X i
& [ W Fr o o 'y
b ™ e P " o 4 *
A m o kA M A A ] 1 o dp e dp My dr -
AL Ak 2k X X ok b ok kK
ol o e e e
LR x|

s
L

s

]

ok & dom d

i

ir

»

»

a»

¥

[

& ik B i
a»
5

L4

¥ ¥ dp iy e p e il i dp e ey e ey ey e ey e e e e e e e e e e e e e e e e e e g b a  ae w a a  a  a ae e T p e e e e y e apiy ip dp pe dp ey A O iyl ey e e e ey e e e iy R p U e e e i ey el Bl e U e e ey
dr dr e d dp ey e ey el eyl ey ey e e ey el e el e ke ek d d d e b N e e N N N N N R N N N N N ]
o & N R I R N I R O B B O I B R R N O R R ] o & r & F o N & r [ ] F [ ] o ar o F o . r &
”ﬁ“ o .....__.._..__..............”...H.4H...H...H.._.H...H.__.”.4H...H....H.._.H...H...H.._.H...H...”....H...H...H.4H...H...”.._.H...H...”....H...H#H&H&H#H&H&H#H&##H#H&H&H H H N I I T T I o I T T T T T o T I e o e P e R e ....._..“.. . . ......H....r...H...H...H
o P o b b b b W o W h N o [ ] & o [ ’
wora x ...”....H.._.H...”...”.._.H...H...”.._.H...”...”.._.H...H...”...H...”...”...H...”...”...H...H...”... ' .._._.....H...H.rH...H.rH...H.rH.rH.r....rH.r.......r.rH...H.._H._.H.__.._.....r.._.._..r.r.._.._..._.r.._...................r..........H...H.qH...”.. N, ......H.-H...H..H...”...”.._.H...H...”.._.H...H...H.._.H...H.__.”.rH...H...”.-H._.H.—H.._.H...H...”nututu.........n.........ﬂ...”..ﬂh”...”......._.H...H...H...H....._..r ; ; ”.__.H...”...”_._H...”...“...H...H..
¥ oad i iy e iy e e e e e e eyl e 0 e e e e e e e e e e e e el e e ek kR R e i i / -

CCC N O N

)
P
F
X &
5
FY
i
P
¥
ey
)
¥

L e
i
X
)

¥
»
L3
i

S e S e e iy i Pipdi Pl

i
NN N K X X KX X

RN NN

F

Pl T g b b b b b M Jr dr & b A -
.................r........................”.r .rH.r .r.r.r.r.....v.r.....r”.r.....r.r.r bk b .__.r.__.._.__.._.__.r.r.r.__.v.r.a..._......... .-.l..._.
X ......_..._..._......._......._..... ......_..r Pl ......_..r Pl iR .._.-_......_......-..-..-.....
X

F
X
F
F

L

L

»
| ]

Faratt
X dr F a
LR

Pl
iy
ir

i

X ko &
Tyl

AR U i i e i B b E O g
; R X ar .
i ! . g dr e bk ke Bk &k K ok b E i d
I S N  l a : K, L k3
- [ y g »
A A A A AR R Rk R A A .___”.__. .___H.4HtH#H;H#H#H&H#H#H;H}.”#H;”...H o 3 O L H H ” H ,
L e N e e e N R e
e N N N N Al N
L N N A N N R A
Jdr e ey b et e iy ke d e o dr e e it a b
”...”.qH.q”._..”.___H.._”...H&H&H{H&H...H...H&H#H...H&H;“t.._ I I A g e g
»*
.___H.___H.__.H.4....___”.__.”.q”4”...”.-H;”..”&H.quiuﬁu.qu...”-”.._ .__.”.4 _-_H_-. JH# L) ._._H._._
o N R e N U

Eal s
X x
EE
E
et
¥

s b b b b dr o de b de A b M

........._....................._.._...r............r.._..r P e e .r.-......_..r........._.l
i ag b b od A N U 4k ke ko d d Ak d ek ke b b A X dr

X

ir
)

i
E3)
L)
Dl )
Nt )
RO W)
)

B o & & i N

L}

[
[
F3
i

X

X X
¥
»
x

i
X
¥
i
X
IS
i
L
L
i
o

¥
F3
F3

X
E g a

NN N N
-

»
Fy
Xy

»

Ea

E)
X X
i
)
i X
¥
¥
x
E
x
»
x

2
*1
F

¥
¥ X

¥

¥

X

)

o
¥
*

ot )
X x
4-*:
»
X

X
X

x
™

i
Iy

X
)
JrJr:!'Jr
B XK EEEE K bk kK kK kk kK
PN
Fy

»

5

)
M

ok b oK NN kX i

L N N TN M N Al e X
A e e e e e kA AR A A
A e e e e e e e

i

]
F)

*
ar

¥
X
Fy
¥
i
X
L
i
####l‘:t
'rJr
Ly
IS
i
X
IS
i
Ly
)
r
r
r
[
L
]
i
»
¥
F3
L
X
&
LN
L 3
X
¥
4r

F3
»
F3
F3
F3
F3

)
i
)

AL AL AL NN ML
™

)
L

»

oy
x
X
x
X
X
i
L}
X
L
¥
L}
x
i
L}
X
i
L}
X
L
L4
L}
L
L4
X
L
]
I
»
x
x
)
X
x
»
L)
ey

RSN N
:~*
»
X
»
F
Fy
x
¥
Iy
¥
F
)
o
)
¥

PN
¥
LN
i
P

T

)
)
i
)

Pl
q-JrJra-a-a-a-JrJr:q-*JrJr
)
™
¥
X
)
¥
¥
)
r
]
¥
I
)
o
Iy
Fy
o
»
1)
LM
I
»
T,

»
»
»
X
x
i
™
™
rx
»
»
»
¥
»
»
»
X
»
»
»
¥
»
a
»
»
¥
¥
»
S
e e

)
L) b k
DL NN C N N L N A | kK ix"x””xnnn _-_.._.H._." i
N

)

R

¥
Ea)

Pl

X

o .._......_1......_. i

F3
F3
F3
F3
F3
X i
¥
X
»
L J
»
>
L]
wat
'F-I“_-I

o s S N )

X ok ke kA Ak N A i k&
o b W ok o N
Y,

Ll e

ol Y

Lt

ot

»
BRI e

LAl
T o

I

X X

Ol 0} X N A A A N N
i
i

:
F3
¥
Fy
)
o)
X
)
X
X
ok
X
L}
)
L}
X
L
X
L}
X
L}
L}
L
L4
L}
F
a»
L
F)
o
o
-I'*
»
XX N
-
L
L
L
»
»
»
L
L J
L
»
&+
»
L
-
L
L
L
L
-
L
iy
»
‘-I‘

i

x

i

X

&
Fy
5
-
ey

L 3

)
X _F

et )
¥

i
X
IS
i
Ly
L
i
X
IS
i
X
IS
i
Ly
L
r
Ly
L
F3
a»
»
L
»
L
X
»
L d
XN

o

-
F3
F
X
¥
¥
X
¥
¥
X
¥
r
X
¥
L
L ]
B
L )
»
L ]

F)
Fy
F

P

L ]

¥
*x
E) ¥
X ¥
¥ ¥
N A NN N N NN N
X ¥
¥ ¥
E) ¥
X ¥
¥ ¥
*xt ¥
¥
™
¥
¥
¥
¥
¥
¥
i
¥
)
»
»
)
o
Fy
*

»
o
| 3
)
» X
-

o A o o
A e e e U U U U U U e U U U e U U e e e e e e e

N S A NN
F

S el S e e

e a a a aa al

N N N S N )

F
¥
¥
[

X
¥
i
Fy
IS

:*_Jr )
X
IS
¥
X
L
r
Ly
L
i
L
»
L
Fy
+
L
L]

-I*i

F
¥
)

NN O
»
X

e N

i
i ar
i
i

...”...H...*...&.........
A R e e
iy dr e
Ll

b e e e

[}
ir
[3

»
&

X
¥
¥
X
F3
¥
X
¥
¥
Eal)
F3
¥

X
4-*:
¥
r
X
r
r
i
¥
F3
¥
»
»
»
»
»
»

L )

»
i
i
i
i
i
i
x F
A EE
F)
i
F
F)

¥
F3
X
IS

i
X
e b F RN

)
)
ir
)
ir
ir
)
ir

r & & % & &

*:
F3
X
ty
F3
X
IS
F3
X
IS
i
X
IS
F3
L
[
»
¥+
¥
»
L 3
L
L -l"

s
F
¥
Fy

x
4-:#
ARt
¥
™
i
¥
™
i
)
»
»
»
»
»
Ty
»

i e
ks
iy

Cal)

»x
f)

PN 3
F)
F
¥
F)
F
F
o

X
¥

F
)
F)
X
##4‘4‘4‘4‘*4‘4‘#4‘#4‘
X
X
)
LB E NC N B B

»
F3
»
F3
¥
F3
F3
F3

T &

US PP12,977 P2

i
X
¥
i
F3
X

L)
o

ir
ir
*

L )
M)
»
5
L)
L)
X ¥
FY
L)
x
e
AN
L)
¥
F
e

)

[ ]
MMM NEN I NNN
R R N O N

)
)
L)
»
L
L

»
F)
»
¥

....4.4...&&....4.4....4&...&.,.#...”&...*1.._-
R e e e
dr i i i e e e
L
AL AL
T i
i e e
L s

X X
X X K
¥

»

L
L ]
»
»
»
F3
F3

]
L)
L
)
F
FY
»
F)
¥

L

»
X
Ea) ¥
XX ¥
i
Iy
X
¥ ¥
LG NE L N N N R

F3
F3
F3

F
L
¥
¥
X i
-

s
s
L)

F

XX
Xy
Fy
:ﬂ
"
i I
ALK
X

X, ||

W atareret

r
MM
PN e A R Y EE "‘:":"'1.'4.";
*I-*I-* "*-l‘*-. -

i
¥
‘-I-

.-4“.-”4”4”4”*”..”4”*”4”&”-_
k& de & e dp i ey
L0 0 3 30 aE aEaEal al N
o )
&k & de & ke d ke
Lk 3k a0 0 E
LRl L sl sl sl st sl o
el T
EaCaC aE sl sl a3l 3l
R l a ar atal aal aE aal
A ddr ke ke & d e bk d
L ek ko ( . . . !
Wt iy iy S i e e iy b ol ’ o ol L,
L e : . Ty
L 00 0 3 3 aE l aal bl sl ! : . y . ety
LN T S iy Pl S, . | o PN
Y

1)
¥y
I-.I-*l-

FY
X
L)
[ ]
L N L
e LR N

s abaeal ittt alalal il el A ; e ; » / g el sl el el
L aC E 30 a0 3 3 aE Bl M E al ; ] L L )
L ) ; ol ; L L U )
Y ! ; ! Y j " ..._4.__.”__._”.___ i

L] L)
..__..4.qH.q”...H4”4”.__”4”4”...”4”*”...”&”.._”4-_ RN
A e dr e e dr de ke de R ke
L ka3 a aE
iy dp e ey e iy ik
o a3l N
Ll 3 a3l 3 a0l 0l Ml al
e s el el
& dr ode Rk kR ke &k Ak &
Lkl aE aC 3 3 aE 2 ol
oy dr e A bk
L E 3k 3 aE 3 aE 0l M
L0 E 0 3E 3l ol bl 3l ol
L s e el
B & & &k &k k& &k k& kA
Ll k3 EE aE aE A
B A e

ENM )
Lt
AN e X E

F
.##i‘

L
L

*
¥
o
L e P
*-*-

e e e
LR N A S
[

L)
l"a-:-r

Rl k)
oA e e il
ER N N
LAl
2 aa
4 & & & &
-t & N » .r.._ .r.r.r.r.....r.....r.....-..........
a k& dr o Jdrodr dr i W4
A M k& d J oA ¥
Ak kN kod kN
e
D

W
o A LN
>y

™

r
.._-"._.”.-.H...H...”............ N o H
..1._1..........._. ...4.4 .___
.4.... .-_

»

R N A
P

&

e
N ]
A

L AL a0 L 2l
Ll k)

L bl 3l A
L Al )
Ll k2l
Ll )
Ll a0l a
LA )
Ll )
L 2t
LAl s
)

o LA NN

F)

L)
»

¥

Sep. 17, 2002

L ]
*
& &

*
B kBB
¥

»

s
* ._I

&
e
, ...H._,.H#H...H._,.H.q”#”a....__."-..._ | n ]
oda ey ke w dyd W
T N N NN N LN
Ay e e e e ey
U e

)
't )
Kt et

F
..
¥
F)
F
»

PR SN N

Lr kA

- Jr @ i i i
WAL

o
XXX
XK

Iy
Py
EE
x
i
)
¥
r
X
'r‘r
r
L4
r
L}
L
L
r
¥
r
X
'r‘r
r
¥
Iy
X

oty
¥
L)
¥
¥
r
v
r
r
¥
¥
r
¥
¥

)

.."".
RO
e

II"IIII
I‘“‘l-l

)
X

F3

' 2 a A k  d i
A h A A kN
ni-lnl.._.__.v.....r.l”l....ll
n._..._.__.r.r.r.__.r.r.........-_.-. .-..-..-..-_
a kb h b b i dp W

L ]
L
»

L)

H.q .4“.......4..........4._...._.
L a0 a0l k)
an

“.44“....4...............
O A AL N AL AL,

&

L)
“.-.“.._H.._”....q.q....q#...#*...
LR R )

o -_.._H.q”...u.q”.q”... dr dr e b
L
a0 "
Al e ik
e e
L N N R N

&+
»
B
»
»

"

o
4:4- )
X
L)
4:4- E)
X
L
P

L
L
»
»
»
Fy
»
i &

]
»
F)
¥
»
F
»

&+
¥
B
¥
»
B
4

»
»

L) )
L) L)
P
4-:*:44:4:
L )
N )
X B NN
LN
)
L e )
)
N )
)
N )
"It:i"*--
L)

»
¥
)
a0y
»y
oy

»
»

»
F3

"-I
]
‘-I‘

L ]
L ]
L]

¥
l-:q-:l-ﬂ-"
ot )

ot
L
L
>t

¥ n

»
&

]
»

[
L)
[

._..“4 L AL AC A 4.__.4”.._“.4”...”...“.._.”...”...”4....___
A A e e R R
A R e e e e R A R
Ll ) e
.-..

LR

L
J-:J-
-I#-I#-I*lii
»
»
W
B
»
L
»
»
»
L)
F)
»
F)
F)
¥
F
F
& B
-Il.!
L

L ]
»
L
*
»
»
L ]
EY

L)
L
LAl

*
*
*

¥
| ]

]
»
»
L
»
»

]
]

»
L)
)
)
o
E)
L)
L)
»
»
)
-
o
»

»
»
L
EY

B
»
»
B
»
ERC I BE I B N N N N RC N

»
B

R N R
AAN
»
o

AAA

A R MM NN )

X
»
¥
B
F3
F3
¥
F3
¥
L )
L]

L
]
]
L
»
L
F ]
»
[
»

Iy
"+
S
.............__..._

* ur
iy iy iy

MMM N
AAE A

Ealal
A iy e dr i

L
L
L
L
L
Fy

E 3 )
X &
X

L)

*y

)

»

)

[

»

o

M

o

¥
F3
E
»
L )
»
L]

&
L
»
B
L
»
B
¥
»
B
»
EN )
»
B
¥
*:
»
»
¥
¥
»
¥
Ty
¥
¥
¥
¥
L )
-
L
[}
»
Py
*
L )
ty
W

*

* L)
A e e e e e dr e e e BB 4 &
i e e e e e e BA ko
Wl A i e e e e e dp e i e e

e e e Al AL N NN i i e i

L
&
»
»
»
]

L
&+
B
L
»
B
»
B
¥
¥
L
+ &
L )
+
4+
L ]
»

»
L ]

L)
)
L)
L)
]
o
)
&
X
Fy
X
»
»
L
L
L)
Lt
[ Y
¥
o
L
»
L]
J"a-:am
]
)
e
P

[
*
*
*
*
i
*

o)

L
-

»
F3
F3
F3
»
F3
&
&+
*
L )
»
L
»
»
L
B

-
L ]
o
»
»
)

»

)
M)

»
[
&
»
]
»
»
»
L)

L
)
L
e
[y

»

LN

»
»
»
FY
»
N )

EE N N )
NN
i
»

x
i
X

»
¥
»
Fy
IS
i
L]

F)
L

L
»
L
& &
»
»

-
)
L)

B
»
¥
»
»

L e e Oy i gt
Ll bl
L I I o L o e O e S el Sy o i i

“ L
Ll sl al al sl sl 2y
H..q e e
* M NN N N )

L
»

N M N NN N )
»
i
»

»
¥
»
»
¥
F
F
¥
»
F
¥
)
F

»
Py
L ]
+ X
»
L]
L ]
»
»
X
& &

B
»
B
¥
»
B
¥
¥
¥
¥
¥
¥
¥
X

L)
5
[
F3
X
X
F3
&
f Y
L )

¥
F3
»
¥
»
F
F

[} s
a-drdra-drdrq-dr#:ﬂdr
X
)
X
X
X K
i
K
el
L
Eal
X K
o
P
X oK
i
»
»

¥
¥
F3
»
¥
F3
¥
i
i
¥

ke R

e
O A e )

N NN
PO e e iy
...#

W e e e A

L ]
-
&
L ]

¥
L

X

B

¥

»

¥

¥

»

¥

»

»

B

LG NG L N

Tt ety

5
»
»
»
X
»
F3
X
»
»
F3

N NN )
x

-

*E
»
»
[
E e M)

L)

¥
EMN )
Y
¥

.-.

- %

.___._..H.q”...

; | Ly

- . | i e

.....r””.l_ .rh.“ ._”.a..r.....r.r.r.r.r.._..r.r.__.r.r.....r.....r.-...r i o ; LA : J N, X L] .-.ll”.-.”.-.”
BN » ; ; LR

L
a ar
Ll
Eals
a ar

)
ir
&
&
*

L)
Ll
i i
Eals
i ar

)
ir
ir
ir
ir

i iy e e de dp e
...”.q.q....q.q...k
ML AL AL MM
I e e dr ke
ar e i

)
X
ir
)
ir

Eal
Py
i
Pl
P

Lk
Eals
i
o
Eals

)
X
X
ir
ir

»
»
&

¥
¥
¥
B
¥
+
L )
L
»

F )
X
Fy
»
F)
i
o)
i
Fy
F)
Fy
™
i
n
L
F
L
[
L ]
[y
L e
»
x
L]
L
»

k]
L ]

L ]
»
L)
»
o

Ll
Lt N R

x

x

i

»

¥

»

>

L

Eals
'y

»
X
PO I N N e LA

RN R N e N )
)

»
)
»
EY
P

¥
)

-
lh.‘ [ ]

»

X
X
s
X X X K K XK
E N )
X
X
X
X
X
»
X
5
)
X
¥
&
EY
5
L

¥
L

* LN

0 el el Y

LN E NC BN R L

* #‘#*ll‘l*il‘#‘l‘#*#‘ll‘ll*l‘ L NE L

FY
Lt}
E ot )

Y
-

L )
N )
Ll )
x
L)
x
X
[}
"+
™
[

ir
[}
L)
[}
L
r
[}
[y
i
[}

i
*
rar o
¥ i i L) .
..q i Xk ki ) . .
LA i Ea ) L) X Py
iy i i L el L . P
o 3 Ll i i i e b ke N N N R iy e Lol el el NN
._.lll“ S S S o e S L ; ; ; L I I I I e T gy e My ) Tas Mo Ca ) ata e Y e e -
[ _._._.." W Rk d de ke e bk h R - ; ! | I oy pdp dr ey e e ey e O e iy dp ol e e e dp e e ke ki * Ll L N ) Ll o LM SN
Ex ot il R ; ; Ll ki aC  aE aE E S Ul sl ol L Lk aC aE ) R R O L e e el N e M NN '
D N NN N N e e dp e e p e ey g e ey d R el ¥ i oar A g N N N RN ) L A el A Nt
. R e R R e e e e e e e e e e e e e e e e R A T i WL e R
I I e o ) ; ; i iy e e iy iy i e iy ey e e e e ke R R ) L ) ) - L N A NN N -
. N T ! d U e e dp d e e dr e g e b g U e dr ik e dr ke kb ROk B ki B R kA d ki ki L aE ok 2 i iy iy e i L) L e N S o
R N N ) : oA ; ; L) o N aal a aa aaa E  a E aE a a) L N N L aE ol al ol ol L) LN M M ) e & e ey il i e Ak
D Y iy dp 0y p iy p e ey A e e e e e O g iy dp et e e A N R el Ll LN SN Lt L e e NN N LAl
* L) dp e e e U e el i e e e A 0 U e e i ey o e d ok de e k& & d & ke ol ke R et Eal EC N ) AR & ey dr dp e el e e *
S Sl al N N ) W ir e ey e e e d R i i L drdr d i i i i i e N Ll
L) LR - o N N e e ) Eas e ) N N N - .
L L M R R e LR dp e dp ey e e ey e e e e e e e e e R e dp 0 e 0 Bk de 0l i WA i e iy g e e i e d i Ll Jrip e e iy e e i dp i i e ek i L
L) L) L) L ) L0 0 aC 3 3 aC M) Ll A N el N N ) L N N i E aaE a aCaE al dpp e e ey e g e ey i e dp ip e iy e i Ll
I LR * LR LR ) L dp iy e e ey A e e e e e iy dp X e ey de e dp ek o R N N N N R N N N NN ) iy ey ey Ll
I I I I o o L) L L ) Ll aE 0 M N EC ) iy iy e ey iy e e e e iy e e Uy e e O i e dr i K dp R de el b i ek e L N N N e C  aE aEl  al A ke X d Kk &Kk E k& Wiy e i de R i Ll
O e e R N N LR E B0 B a0l ) L R0 R R 0 R A A A L aC EaE il E al ] L aE al dp e ap ey e e ey e e e e B e e dp e e ip e e e e e e de iy 0 ey L kb sl b sl 2l o o B r e ey 0 d e dr E e B A d Ak ey
* L S LR R N S M Ll Al Cal N ) L e N T N NN N ) X dr i ke ke ok L
LR C 0 3 ) L N R N N N L) Ll LR Jrodr U e dp e dr o e ey e ey Ry e b iR A ke B el A i bl ki W iy dp ey dr i el e dp e e e i e P ) ) dr dr dr dp dpodr ki e ki Ll
L aC 3 3 2E ol L C 3 0 3 R R N ) L E ka2l al al Ll e e Rt ok N A WA e iy dp e ey ey e e iy i i e i e k) Lty
dp ey ki L e N R A MR ) LAl Ea e N N D R N N N e N N iy dp dr eyl e e A LN
dr e e dp i L 3 e N ol aE el k) i a i i i N e N N N ) N N R N A aE a ) i e e kR d ko i
i e e e i L E C 0 3 200 M0 3 0 A0 Ml L C ke L N g N a  a E al Nl L e ol S aC ot S S el aa aEal ar alal 3l el al a3 NEE SE ol xR
iy iy dp oy dap i e L ke iy iy i A N e N e e R ) N e ) e
e g drde e de e dr dr d el ke ke ke Ak dy iy dr e iyl e ke e ek ke e o d e ke e e g e e i e e e e e e e e e e dp o dr e b de e bk A dpd b dp e ey gl ey e e dp e e e 0y e eyl dp e el e b de ke A d ) Ll Ll i dr i
Il e p A i e Ll aC E aE aE kN i e dp i e e e e e i iy i e e e e e N A N W & & e i iy e e ey 0 e e r e e e 0 kR dr e iy e U e il e W de A E R ok Kok i ROE & & F i P AF R E -
s a e aa iy dp dr e d i e i drdp e dp ey e a0 e e e dp e e e ey e e e e e ey e e e e e ey ey ke e kB L e ik dpr ar e BT e p dp ap e e e e dr e e ey e e i ap eyl ey A e e EaN Ll )
N N A ) i e dr e e e ey e i iyl e e N N e N N N N drdr e e ke Rk R M R Rk i Bk A &k i i dr ek & ik KX ¥ L *
N el Jr p dr e e e e e dp e e dr dr e e e e e e e U Uy e il 0 e L e e o B e e N o A kol el ket sl i iy dr e dr T e de el Ll L LAl 0 ;
e 3 dr ey el e ke ke M de MR MMM P A e L L R I e T L e et ar S d i a e e e de e kd S PR NN -
P T T ' LT . .-:..._..r.._......._.........;..r.._..r.r...t...#.r.#.r.;..r....rt...}............. .................r......_..r.r.....r.rt.r.r.r.r............-...........-_.._.th.-_.-.thl P .r.r......_ .._..._......_.r.._.... .._......._ .............._......._......._......._..._..r.._..._..r.._......r......_..-..r........r.r.....r.r.r.r.rl..r.r.r.r.._..r.r...... ....................._......._......._ ............._.........._.........._....................._ ...............r.._.........r........._..._.....-..r .r.-.tl..-..-..-_.-..-_.._..-......._..r....rt P N R S S S L TE I SERE R RE S A C S IC RIS L I A L
B oo Jrodr dp drf b b M b b M Jpodr o dp o Jroar dr 4 Jr o bk dr o oJr o dp o Jr o de Jp o dr dr M Jr Jdr B Jp dr Jp Jroop Jp o Jp Jdroap Jp b g e om g o0 4 & 0k b & b b & bk & b b & bk ko ko EoJ ENCF R DL KRN tTroro=Te
[ T T R R T T R N N N N R R I B B O R B I R R I R I N R I I R T T R T

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

