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BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Delphimnium plant, botanically known as Delphinium

belladonna, and hereinafter referred to by the cultivar name
West End Blue.

The new Delphinium was discovered by the Inventor in
Noordwijkerhout, The Netherlands, in 1994 1n a seed bed of
sown Delphinium belladonna sced from various crosses of
unidentified Delphinium seedling selections. The new Del-
phinium was selected as a individual seedling 1n the progeny
of this crossing on the basis of its unique blue flower color.

Asexual propagation of the new cultivar by vegetative
cuttings and by divisions taken at Noordwikjerhout, The
Netherlands, has shown that the unique features of this new
Delphinium are stable and reproduced true to type 1n suc-
cessive generations.

SUMMARY OF THE INVENTION

Plants of the cultivar West End Blue have not been
observed under all possible environmental conditions. The
phenotype may vary somewhat with variations 1n environ-
ment such as temperature, light intensity, daylength, and
fertility level without, however, any variance in genotype.

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

1. Upright plant habat.
2. Dark green leat color.
3. Bright blue flower color.

4. Freely flowering with numerous flowers per stem.

Compared to plants of the purple-flowered nonpatented
Delphinium belladonna cultivar Atlantis, plants of the new
Delphintum have blue flowers and darker green leaves.

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.

5

10

15

20

25

30

35

40

45

2

The photograph on the first sheet comprises a side per-
spective view of a typical plant of the new Delphinium 1n a
container.

The photograph on the second sheet comprises a close-up
view of typical leaves, a basal rosette leaf (left) and a
flowering stem leaf (right), of the new Delphinium.

The photographs on the third and fourth sheets comprise
close-up views of typical inflorescences of the new Del-
phinium. Flower and foliage colors 1n the photographs may
appear different than the actual colors due to light reflectance
from the leaf surface. The plant depicted 1n the photographs
1s the same age as and grown under the same environmental
conditions as has been described 1n the detailed botanical
description.

DETAILED BOTANICAL DESCRIPTION

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.
Plants used for the description were one-year old plants
crown under outdoor production conditions which closely
approximate commercial production conditions during the
spring and summer 1n Noordwijkerhout, The Netherlands.

Botanical classification: Delphinium belladonna cultivar
West End Blue.
Parentage:

Female parent.—Unidentified Delphinium belladonna
seedling selection.

Male parent.—Umnidentified Delphinium belladonna
seedling selection.

Propagation:

Type.—By vegetative cuttings and by division.

Time to initiate and develop roots.—About 6 weeks
during the spring under outdoor production
conditions, average temperature about 15° C,

Rooting habit.—INumerous and fine.

Plant description:

Crop time.—From cuttings, about 6 months are
required to produce fully-grown flowering plants in
oground beds.

Form.—Upright, narrow 1nverted triangle, perennial
herb.

Branching habit.—Basally branching, low to moderate.
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Plant height.—About 80 to 100 cm.

Area of spread.—About 50 cm.

Vigor—Moderate to vigorous.

Stem.—Internode length: About 3 to 8 cm. Texture:
Slightly pubescent, pubescence more sparse towards
apex. Color: 137C.

Foliage description.—Arrangement: Single; rosette at
base and alternate along flower stems. Quantity per
flower stem: Typically about 10. Length: About 7 to
10 cm. Width: About 11 to 15 cm. Aspect: Mostly
horizontal. Shape: Palmate. Apex: Acute. Base:
Hastate. Margin: Incised, laciniate. Texture: Smooth;
sparsely pubescent at veins. Color: Young and
mature foliage, upper surface: 137A to 137B. Young,
and mature foliage, lower surface: 138B to 138C.
Venation, upper surface: 137A to 137B. Venation,
lower surface: 137B to 138B. Petiole: Length: Basal
rosette leaves, about 25 to 35 cm; flower stem leaves,
about 5 to 20 cm. Diameter: Basal rosette leaves,

about 5 to 4 mm; flower stem leaves, about 2 to 3
mm. Color: 137A to 137B.

Flower description:

Flower type and habit.—Single flowers arranged 1n a
raceme; zygomorphic. Self-cleaning.

Natural flowering season.—Continuously flowering
typically during August through September in the
Northern Hemisphere.

Flower longevity.—Flowers last about 10 days on the
plant or as a cut tlower.

Quantity.—Freely lowering with about 30 to 35 flow-
ers and tlower buds per raceme.

Fragrance.—Very faint, typical of species.

Flower buds (about one day before opening).—Length,
excluding spur: About 1.2 to 1.5 cm. Spur length:
About 2 to 2.3 cm. Diameter: About 1 cm. Shape:

4

Shape: Two central petals, orbicular to flabellate;
other three to five petals, spatulate. Margin: Entire.
Length: Two central petals, about 10 mm; other three
to five petals, 9 to 12 mm. Width: Two central petals,
about 6 to 7 mm; other three to five petals, about 1
cm. Texture: Two central petals, pubescent; other
three to five petals, smooth. Color: Two central
petals, blue (104B to 105C) with yellow hairs (9A);
other three to five petals, creamy white, 155C.
Sepals.—Quantity: Five; upper sepal spurred. Shape:
Elliptic to obovate. Apex: Obtuse to rounded. Mar-
oin: Entire. Length: About 1.8 to 2 cm. Width: About
1.3 to 1.6 cm. Texture: Dull; smooth; somewhat
rugose. Color: When opening and fully opened,
upper surface: 104B to 105C, changing to 96A to
96B with subsequent development. When opening
and fully opened, lower surtace: 96B/98B.
Bracts.—Quantity: Two. Shape: Linear; apex, acute;
margin, entire. Length: About 5 mm. Diameter:

About 3 mm. Texture: Smooth; sparsely pubescent.
Color: 93A.

Pedicels.— ength: About 1 to 2.5 cm. Angle: About
35° to stem. Strength: Moderate to strong. Color:
Green, 137A, to dark blue, 103A.

Reproductive organs.—Stamens: Stamen number:
Numerous, more than 30. Anther attachment: Bas-
ifixed. Anther shape: Oblong. Anther size: About 1.5
mm. Anther color: Very close to 103A. Pollen
amount: Sparse. Pollen color: Grayish white. Pistils:
Pistil number: About three. Pistil length: About 2 to
3 mm. Stigma shape: Club-shaped. Stigma color:
Creamy white. Style length: About 2 to 3 mm. Style
color: Creamy white. Ovary color: Close to 103A.

Seed.— ength: About 2 mm. Diameter: About 2 mm.
Color: Dark brown to almost black, close to 202A.

Orbicular to obovate. Rate of opening: About 2 to 4
weeks from visible bud to fully opened flower.
Color: Dark blue, 94A to 95B.

Flower size.—Diameter: About 3.5 mm. Depth
(excluding spur): About 1.5 cm. Spur length: About
2.5 to 3 cm.

Petals.—Quantity: Two central petals, opposite with
yellow hairs, and three to five other smaller petals. S I T

Discase resistance: Under commercial conditions, plants of
the new Delphinium have exhibited some resistance to
discases common to Delphinium.

It 1s claimed:

1. A new and distinct cultivar of Delphinium plant named
‘West End Blue’, as 1llustrated and described.



L LN N N )
ir i i

N
L ]
L ]
L ]

US PP11,824 P2

F3
L

*
i
'

L}
L
»

r
¥
| ]

I
F3
L ]

+
F

"H .

i e e i

o
' EREEEEN

'WENRREY
dr oo dr o o dp b oW

F ]
&
-
4 & -
W ek e Wy
¥

™

i e i A i ey

27 e i

R N )

CRC RN M)

O N o )

e i e e e i

E 3 N e N

R A

G e e e e

AR

.
.k - r xaoa
._.....li i........._.-. .._H.._H.._l.--_.._..__.._ Bk om
- xaa omon
il e i
-or i....-_..__.....-...........-...r.._ b b b F B F &
L o a2 2 s m aa
P .._.....__.....-. N A A N .
r oo a2 a .
.__.._.r.__.__._..._.__..__._..__.__.__....n.qll
Do n.._.!.r-.r.._....n R r ek b .r.....l
roa x a -
_.__.___._.-.__._..__..__n.._..r.__.k.

nn
r b
a & .r.'..T 4 &k rl.hfr}.
R R
o i
)

L A
P e

” " “ S .

T e

a»

A dp kXK A kR
o o
[ ] o »*
RSO AL NN
A

CRa
| .
4-‘_#*_;;41-

R R N

r om0 b koD gl
[ ] H

HIIHH}- -Il'

:’l
|

I
il

L] #:-

A
gkt
Aepae

y
L ]
L}

e
IHH
v
L

o

L]
r

L

e
T 4
-I‘-I‘#

F)
T-I‘-I‘"‘_
&+

5

)
] HHHHHFH"F HIII L]

L
L

]
L

»

L §
-
l'tl'.-b*
LK ]

Wty
™

L
L
:'l:vr*lr*#
Fry
r

PN NN W)

e,

&
[
L Il

LR e
F bk rd &
ko
P LRI LA M e
Lt g

'y

3

"
r

r
»

*'r
- klr:a;a-::‘ fl-:
a-.a-‘a-‘-‘u-:l- v

r
L J

1
L]

r
**_:‘r L)
¥

P e
e R
S I L

PN N ke

-
O e P,
a T T T
e a T Ty
ety P i Ml
P L N

..
F ]

” ,” . ..rH...”...H........_”.-.“___.H...H...

BRI e A A

RPN a0l

L)

r
I*tblb
DR

LR

L)
*b:.l'

X & a-*,ll
[y

L

L)
L
N
x
Dl
T
LU RN N RN
TR A K N

P )
»
»

L )
1)
Lt

Lo

™
LML)
)
N )

)
»

[ nl
PR LN [}
._..r.._..__.....____-..q-_-.m-__-_

RN

x

et ey

L]
L]

b |
4 4 =
)

L]
At
L]
P A N )

PN

LG L |

Sn

I'I'# 'l - 'y

'r‘rlr*-l'
L)
“ '::'I'l
Taaeiuy

L ]
L ]

LR )
el

r
koA kXK &

.|-II L,
Jl-.q L]
]

] L]
L]

L]
r

]
L ]
L ]

L]

e
[ )
[ ]
e
"
. ::-::1'.

ey

""l hr L 4
.T‘.r .-.l..r.-..—. [ ] .T..._

o x“ x.__.anun“l: »
R e

AE XX K r

L

P P R

il iy iy

2t 2l .H.r”xx.xrxx.xixnl.ﬂzxxjuu "llrl”l"ll

x H“-.
I .IHH.I .
.ﬂlﬂ.ﬂ e -
L

R_X

e )
e

-~

.HIIH
AR T

siC i
[P A
MK

HHH.IH!I

IIHU.HH.

L ]
._h..-._.a._

g
oM
b

A A

=
y x
HH! L

XX

.

H.H.HHHHHHI

- IHIHHH“IH

A Y
IHHI!HI ]

AN A o

L)

- a
lItlll.l_lli.rll.lll.fl_l
LB B ] * R K
P L T A el g
L L NE I D R )

.-........v.r...u.r
L

o b oW & O o
R R L L

\H H I.—.H.H"*"h'ﬂ‘“}-}".h.

»
X X ¥ K&
AN

S

ENO N W)
) l-'a-*ﬂlr"q-*:‘q- N

)

T N N N
S

B TR N il M L B

P i e e T
N

At e e e A
..1..._.._,_-_.-.-.._.-.._..__.“.__

A M M N e

]
*
" ™
"

A N A
-H:I-l.l
o A n

-I.l

LR el e R S NN

r
Al
M

]
|
|

+*
S
PRI Rt ol At
S N S
U iy
ra ...._..___._..._.__-_._-_....___.___......_.

P T
O A A
e

4-1-4-:&:#:&*
)
mn
i |
M A
o

L)

EEEXEE NN

X
»
X
|
|
|

]
|
|
|
|
n
aAm

x_x n"n"an
R N
R

nr
__.

Ll
Al

o
LA e
O N S
EREAL N A al
R S N )

o
o A e
PR AC s MW A
Ol w0
-t

*

& B
.
L]
X
-y
A_A
A
|
|
»

"k ko
»
w

X,
o
i |
|
N
L ]
L[]
F
o
o,
|
|
i |
n_A
A_N_N_m
»

]
~
M A A A AN A A A

.Hlﬂxl:qﬂ

) ”!Hnﬂaﬂn“n“a"a"n“a"
N
. awv_r.x HHHHHHHHHHHH:H:H
" :xv” R

r b‘.l*q-'l-.'.
r
F ot W
H
| MM
A_A N RN
] I’PPF'-H"
. 1
| gg; I.h
HHHHHHH-H-H-H
A A
A A A A -I-l-lnl -
I-I-I-l ||
M_A_N

|

Al
-
FY
A
A
Al
A
|
A
Ml
Al
AAA A A
Ml
A

]
R RE XN N
I '..

|~

-

r

o

L e B N B
A A A
-l-II

p_J

F3
A

|
r Y
|
X,
A
A
A
A
Mo A A A A AN A
A

LX) lr:l-'ll
1]
.
.

A
L]
|
L ]
bﬂ
A_A
|
Al
Al
A
A_M
A_A
II-I
A_n_ A A
H"I
lﬂl
Al_A_A
A
Mo A A NN AANNNNAN
A
|

"l.
are
o
4‘“
L B
A
Al

‘I
ek
A
[ ] '!l [ ]
i

W)
o

L ]
L
[ ]
L]
M
|

ey

]
o
..ﬂv.v.u.”un N HHH XX XN
[ M M XX XXENEXREXRETX
.”H N H“H“IHHHIHIHHHIHHH
H .HHHH X, Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂ
XX

o
Al
A
A

|
n"-
i
»
)
»
2
i
2
|
|
i i
)
i |
|
|
|
i i i
)

Mo R KK MK

Rt

o ) Hﬂﬂﬂﬂﬂ!ﬂﬂﬂﬂﬂﬂﬂlﬂ

. HHHHHHHHHHHHHHHHH
AEXERRX X

FY
H"HHHHI"H

L)
o

L L | .. 3
nEetabetete

A
A AN A A
>
]

ot W
a ....-_.. .r.r.._.”.r......_”.._”...._...-. .
R .-..._..... & .-.....

-
o g M N M
Mo M oM oA A A A A M A A A

e Irl:l"'
L
I-H-H.I"!
|
I
X
o o e

Sheet 1 of 4

]
I

LM e N
F
Tt ety ...H._..

.:Hl.ll!

%

! ] ol =
A Kk k& d
i ar
-.; ...._._”... ........H... .r...H....H.-"_ - ”.._“...._”-_ .....4“.—”..
[ ] E
Pt e A
nor ko owir & K g ok i b N # a d ok ko
o= oa doh kN .....-..__ & i.r.__ .-_.__hu.-._..r....l....ll
1..........7. Lt o .-..._.._ x u b dr W

L]

ol
S
X kX
X N

»

¥
ir
L]
ir

.
i E N NN )
B sl SO ok o S CAREN M i
] - ra ko CRECE N e
.. 3 ] e e N W NN N ) . > 2 xdp i *
; R R M aE . PR L aE W
R A DNl LR M »
P e kA ) - N kR WX
ot el ) .
L

r

E)

A S
&
S RN
i i W R M LN et e
.r.....r".-.”.-.” .-_-.".I.-.t“ .__.__ -..r.—..1 atah
et _-.__.-.___.-.._-l"._._-
n ke M l"'l'.i“
wTay x

S dr 4 e I-..l.-..-.._

A

"x

X &
e
o

a X
ey
ot

ANk
L)
»

1]

N
....”...__...__-. W Fafie

h_._:_..___ml-rn

B o *

kb el e i ....
>

L N
rFEx
&

El e W)

O N A -H...u.._qnn...”..._-. X : i " .
- . :
RO e - KN A . i L L4
3 ) “eenen
F T - ; N

FY

|

X
o

P

L
l'tI‘

Ea el
LN

L}
LC L B WL
L ]

L]

sl AN N
Fo AR Ak
o e dp i
PRl N )
LRC A M N
PRt sl o
& b & i
S

T T e e de
..“.r....r.q.......q.___....q.._....q.._.....q.q....q.___
T T e

- L
Hu..hﬁ#...#._._.__r#....___t e

L ]

Mar. 27, 2001

e
P
u r..a”r.u ™

¥k
\-'l*j-b-
)

r ¥y

LI N

'y
et
CN

F]
L L o N

ar
L)

»
Jr'a-*a*i*a-‘i"a-'#

L N N B

L ML )

.

X

"k
e

"
[ ]
)
L

==
*
- u

L ]

E e et el e )
e et
n

S

F)

i‘#‘i*Jl-Iiiiii

»
l‘q_#ii*l*-l‘.-l*l i B X B
L]

)
Sl
L ]

A

]
. il!""i"

£

..:_a..__. .__..._..______.
I-_.__.._.._.u.__.._..._._.___._...q.q.._.._._
_-.un..__ -_._..._.hu.u.___...#.__......__-....._......_-_l....q..
B A Ta e
e P
P N R N
Rt BN ATl s A
s s s T e
I A At At
A, Al
-
N ..hhH......HH.n P e
AR £
P e

" c
Jr"-l r -I*-l"

‘.j-
*
L

B BB
.
[
r
r
4

Xk e )
i e R .-"_._||
A R "

A & & & a
" r & oa

Pl
.
e
s
[ ]
-
l‘l.iii*# ]

ey

M

a

Rl
L,
XX

L)

3
T
L
LA
Ea al
e L 0 ) PR )
o -

-y | ....._..-.....-. * ....l.i. N 3 ¥, N | il.-.“l..-..u..-..r.-. [} .r.l.....-.r.........rl. l.-.w_ e e e e e e
o - & . ; - . roa oo .

"
A
X

X L
e B a  a g P P
b o b o i o S oa r o= r

._._-_.__._-..__....-_._.._-_.__.
.___.._..___.q.q
._._.-...._._.___...-_-__._u.._”._.

.__.".__..___ x

"
s
ol

1*4I-I-II

R

[
PR

I'J'l‘.
LA
]

L]
]
]

L]
]
]

LI E o L L & A du b oA ok - [
Il.'.r. .Tb.'.-.l..l. .'.r .r-.' * i .‘l*ll-.l (LI I I |

U.S. Patent



U.S. Patent Mar. 27,2001  Sheet 2 of 4 US PP11,824 P2

T MM T T T e e T W T e w

R R N N N L HHHIIIHH IHIHHHHIH‘""HHHFHHHHHHH

AN AN AAN AN 2 g g L
1 ) A o x aa i i)
llIliIIillIIHHEFHFHIHHH?HHHHHHFIEHFHF x:!'l-'x I T e e e e A i N il'?lilli!"l
L) P F‘I’P"H-HHI ) -I‘.F"II xﬂl-a"a-axa’!:"xnnﬂnh: x WL N M A x PR N XL NN N ! M AL AL N l_.l oA i'l": | u.: LA IHHI:":"H-I
i I T i i i i e ¥ g e i vnu‘a:- e . . i) Mo
A LA A XN o Ll .F.HHHHI!HH!HFHH‘? KA A A K i i ¥ I
| ! A M P e 2 e e e L) ; I i i i i N I iy i i x )
N A m A rrnnnnr L o H'.!'Il'F"FIHHHHHIHHIHH?HHHHHIHF e T
A n A A A xa l o R E A A i e e i e R e L T
o oo o o e e e A M’ A W A T T T | o A
maaaaa ML A » r!a "hpxﬂxpl"x?x:ll":"n-rvupx ) .-|'Hxal"H!l'n"n"nxairxrnuxnvnxx!a" AR A :! " X lﬂurarnpupnpx;"x xE l' ) vﬂ!ﬂrﬂuﬂrﬂ: AN R i M M |
] iy i o) e i i e R i ol .I'¢-: oA m A O )
' iy, | ! -H!il'?l | il!?l?ll ‘p"v"v’g"v’v"-’u' A A LA :h e -*h'h RN L e X 'l"-* 'J-‘4*l-‘l-‘l'1*a-‘#*4'&'11‘4'&‘4*4'4-‘;*4'# » ‘1 XN
i o el e i Mo 4-‘#44-4*:-#;4-44-:.:4 : L
-
: o AR A K M A win S

Al .l.ll"?d"?l"l'"ﬂ"l'"l' E H

- L L . A ; N ; ; . ] ¥ !
N ] AL e e e 3 M L M N K XK | N ; & XX : o . N W M N, M A ) . r"h'_.n
x T | ;
i e
:uxu:l.ll N

L L > b J oo ] |
'.|l' o lul HHH!HHHHHH‘HH IiFHFF'
HH! J > » EHIHPIHF M A '!
'H 'H
'H AN H il' A ol e H il' e F ] il'xil' HH:I“I“I“H“I”E’H’H#‘!{H

xﬂpﬂ.ﬂﬂ?ﬂ"%ﬂ?ﬂﬂlﬂ"ﬂﬂ"ﬂ ki) Hﬂ!ﬂl.ﬂ.l.ﬂiﬂﬂlrﬂnﬂﬂlal- i-h. oA A
HHHFHIIHHHPF

5 ! b i g
2 A A Ay ; d Ll M) P P
. n‘h_ru'l:l“nr .n 'Illﬁl e l'.-.l M “ L) o -I-‘l--ll-l-l‘-l-‘-ll-l-‘-l o
‘:‘:‘::iiﬁi;ii_ r
W )

A e T mw -
»

-h"-i' Mo ¥ W ]

b |
X *4'-'!*#* H-
WX M -l".q'*-\"._a
Jp
-'r": EIE N X o -
a
i q-!'*-i"b
LTk ik ]

.
o
;F

M W % M o M N
H | I-:'dilx
AT
f-" .
M
F
-]
L &I:‘l:ﬂill ‘.i'

)
!

X
L)
»
i
[

-
ax
-

:xaxxx ! ) .
e e g 3 w xR L A R
‘}xnxn 2 A AN A N W ) -: Nt M e ) HH e e d e e e e Tt ey ) »

x
e - N N N e e 2ttty i‘a‘i‘;‘;‘t‘i‘ﬂ: L) i':':‘i':':‘:':':‘:':ﬂ NN uﬂ*ﬂﬂﬂﬂ'ﬂ:"’:ﬂ*} *::" *:::;ﬁ"‘:‘: :': :ﬂ*'* o *.::.
O, W "
A '1‘ ;";";‘;'q.'q."ﬂq.ﬂ"q.'q.’ * l-i- . LM RS R B M e ) SR o a e e o, . ._11; A I [ L s '}a " Ty

ax

X
L
-h-h
i
L)
L)

o A M A R R N
L]

L
a»

- ]
e )
l

Al d
#H!HHHHIHHIEHH |
e H " " HHH_.H_!H‘H’HFH‘H! ] H I "'ll' I L l'_ k. H ™

», " ) !
oM " ; e r i i T e
o i e AN i : NN

x’u:a:x::x
o i
s

e rix L
X N )
L Ih."! x
‘n’x'x*n' o I g
i
# LAl Lt o
erar#q-*a-*ar‘a-f*ar‘q-*a-
L)

i |
i i e
N AL AL e, )
b
T 1'?:":“ N

S

;ux.:v”;urur

v.nﬂf.}

q ¥ r r -y

LR L N

i

x
o
|| l:!.l

X
A

i 1 L
b o .1-:" x:-:xal'“ l-:n:r:ﬂ:r:xlxrxxrtx'

e M H.H!'H ”.f"v"xi"
o ]

e Inallrxr ™

gttty gy

EE N )

v

-4

;*1:._5:
2
|

b4
:Hiadlﬂx“.k-x-lh‘ iy ' Mo M e 1 ] L L

-

44-4;4-4"4-'4':'

Jn- i-I-Jn-Jn-###h#####hii;i###iiii;ii 1-4-l-l-l-a-a-a-1-1-l-a-l-l-l-a-a-ii'i';i‘#'&‘i'q't‘i‘q"q-""-'q-'q-'b*'*'*‘**::::i 1
. A
Al

&
L
iy
-:a-:-h::p
R
.
e
e
e
»
; -u-:r:-r:q-"'
o
e
T T
Ll N

i
N
-

i

[ Ll
l*:ll*l*i*a-‘i*iﬂ*i*#‘#ﬂ*iﬂ L L e ] ] . l-ﬂ e E ) 4*1* ik -I' L M N

I.HHII' = |

Fddnd#dnl‘ o

L] -'r
L]
1
|
L !Il
]
X

1
L
-

ey

F I
.
F ]

I.l:f

|
|

.1-:""'.1?

1y o o
F."r 4##;#1- .
o e e
L l-l-lra-l']'q- Jr-:.:
| g R ) »
P 'y "q-*:'q- * "

ool

e el

J'l:

H:-.'x"h"h W

I I H IHIHI.HHI

-+
X

.IHH.H :::"

LI K |

"
-I ] i‘# L I‘l‘#‘#‘l’ ‘1"# ¥ i*l*l*\*l lrrl'~
" -Il‘ L L #‘-Il

:un:l?l,.ﬂl?l;.ll:l:: -. e l::+:'h g : . ::l ..‘: -' ! - | i e e 1 - ‘ . .
ﬁ:‘n II . n -.Hl:l-h.:".h lﬁ.h:: $ l ) o u ) '™ n ‘ "l " ! :Il:i X ".Eh. ':. '...:-. .::- u .'.'t
" L] ; ) o

n
Ty '-r"'q-
) ) e #i‘iara--r

llll'l"""' gy

"m” | | | b
s i R T m Rty ) e B e m Siamamoenye
IHH-IHHII:H.NIIH-H o o i ; S o A N N 'l::ulh "E.H'H"II:_

| '-IFH H!?l"il"'l'-'l'"".'x_:‘.---- 5 '-" i , x . ' 3 X W XM M ey x'v”a*x".i: ol

Ll ] L2l H:‘:l U o, ol i!.i!"lh?l ll. i i ] __.nll__n,:l‘_:'n :““ 1

] ._v_vvv- W . i o _' L A, . 1 X - L . X L L X ; I M i R

j "

L X ) 2 ¥ o e e e e e e e e el e el e e e )
ey L ) Lt n el el al et el et e e R e R R e N A e nl el e MM

) 'llll*illlllt#l't‘lﬂ'l‘tillllllilllll‘#lIrlli-#lllllllll-lllllll L oL N el M ) LA 1 Y A :

| d. -' WHH | ] 5
feoraees +:-*-:-:-. .-:;k"'-wi-.-.-:u:‘:- o R oeieterets

.h! ! |, 4 "Il?l:i'
Eﬂﬂ HH ‘ ...,*:‘F'HHHHH '..H

; 3 2 ; L
na ) 2w AW ) | ) . n B N WAL X XN A A A )
B, ¢ L e e e e

||1|:- ,.- i

* L ]
l"il"xﬂﬂ"lxﬂ A -'|

L J , X d A - S| L MM
l:l:l' N o TN ] ] e e a9 O ] L C N ]
"hfu": i i) o -, . -"- L il b , W, ] * TR Y T o
a aom " a - -t - Y . 3
.

K v i
X

=

-
'll_._-llq'
[ ]
ir
"o
4
L
i
L

)
i
LI
lr-'r*-h-l'

rrho by x ik rn

T rhk ke rror
i

b 1] A
" a-*a- O Y

i oo
L

- or
rax r b

Fax rox i dpdr ol

o
iy
LI

'!-Il'.lr

rory
L]
o

-
rr g
L

)

L e L )

T T o T T T e

iy

oo droa i

x
L B S o ]

L L A )
Fox roxroxrmw
I v ik

L]

LA I S B LA NE NE S A N P B O N
o

b dr r Ty or
L]

Y
& -'rt-h*-h‘rlr T
x T

T PN

.|..

FU e g
-

b rxrxrxr ik kxrxrypirikirhi

o
N e e N e )

I
-'ll-'rdr«ldll
I
X X a4
L 4
4

P e oy g i
I L LB R
»
R R XN
Bt ats

R I R M )
‘-:i * ¥ -‘q“*ﬁ*‘*
Samm ars :}:.'*'*._' .:'F" :

P A
r

rxor kb ik
I

-

-h*-\'qlq'q"r-'r-'r\'-tiwi

)
e e e e el

rrrxxrxr bbby
L

)

oy
':'-l
)

L N AL P A L

B K W N
l#lill‘-'- E ot et )
1-11-1-1-_

L)
Fo )
FUr )

»
LN N NE S I I N

N T

L
o vyl oy

e e
P T e

ap
N NN )

e Ll -

¥ ) P
I »

> *t’r*r*r*l-'ﬂl-‘ ‘_a- 4- ) q-i AR

r rxxrox oy rrxrr

ok a g
™

-

bk by ko ok
X

¥

x T

[ B B B N N N K
e e e e e T T T

T L] 1\'#11!11-1 -'r-
-llll-ll-lhl-l'lri'!' e
L ] -blllrl'k l‘# L

NN NN

iy

P i Mo
.
A N W)

X

o x oy b rx vkl
L

NN R R NN NN NN

a & b kb i by

oo qu_dr T I|.dr Il.dr‘| - " T 'ﬂr*-ll*-t*lll*dr*#*#*#

rhk brrrrrxrarxrrrkiiddii

LI A A N N
L BENC S P S B B i i B L B L A K A
LML N OE N N O N ]

rorx bl
Par
] -\'*-t*q'*q'*q'
o)

i e e
i

.

T
PN

e S S
o

ko kb xhrhxhi bk
Rk by

rrd b
oy rrxrxrxr bk rk kol

"
L}
L N

L L L
oy vy ryaxdplioioi

o oy gy oy bk rr iy oy

LN L N N N P R )

a 4
"
" or oo
i
L A S K
o
™
-
L N

ror o
L]

L L N N R L N e RC R N R N

o)
s
.
"y
.

-

i
o rrrr r ks ey,

e T T T T T T T T T T T T T T Ty

...

)

L

.

.
Foay
y

Jlofiyfiy

L]
i

..
L)
& g X
™

X r oy

-»

oy
rryd rd ik
3 X
A
L

. -

J .I'F.-'.I.:F.I.:n.lnnnnnn.l ]
X o ] Ty 1'=r=r=|-|-=r=r4-lrlrlr=rlr4-1r4r4-|-4r=rlr
o r ok r b

r **'r"r* *:.;*:b“_l'*lr'lrl# r '|¥'r*'r‘_'-l'-l 'r" l‘ [ F i i 'r'r & kX 5 & kK i LN it
AR ] |

N

Ll el
N RN N Fetatata ety
lr'r-lllll'####'r#lilr#lll##ll

g L e e ¥ .
[ ; L

LI L I
L e i O C B B O T

L L

L
L R

:‘_ H.H“H. N

- oo

-

¥ - .. - - - .- - i ! - .
- . . . } R Kt bl LN -Tm . m'nm - it b ol ey o s Fhalil n' Ly -7
. o . ; LN - . . - LXK X ooEa L . .
L - xle e e U le TN ety T r 'Ir#.:\-l- . r‘l- T . A RS b sk . e Yy Tt kbt wTataT O
Ealh 3 T it 3 D IR DR r e W Faoom IR » - ail 3R o LT K e s - ax e v a
-’ e - . == =l ] - ey 1w w o P I L LI L DEN -- L I - - LR Ol
O LR AT N Pl N - e w Tm'y e w1 - T Fo a ea " . r ko
. . r - -*. : N : \ . 1 - . - ) r . - ¥ - v N v A o * v
r - . " - N -
r N " " . . ' r )
. . . . .
1] L] L] - -
. . . . . -
. . . . -
- 1] L] - -- - L] = ll - -
- ' rl IJ [ ] - " 1] - I' bl
- r - - L] L] L] L} -
DR P A L B T B B B N T - w w o w ow_w - T wow - w w w w w v b w w T > - o w w r ow w o w ww o w w w o b o e w

ﬁr;q'ﬁ";ﬁ*'*'*-r*r*'*"' & - -- -- L T ) -| LI I T ] -- - -- - -- - -- - w A -- -l- -- 4 4 -l- A dr A A ‘r - r -r‘Q-*‘r*i- -l- 4 4 -l- & 4*1- .. -. -l--I-*I-*-I-*Q-*I-*-I-*I-*I-'l-'i***l-*i_

BTATAT ek 1-1-1-!‘!

U N N N A N e LN ) ) ™ o, e N N N i .
Pt e ) N N N RN ) D S M N ) ER MMM )
L) e T e T T e e -III l#4-Il-l-I-I‘iI‘#l‘IJrl'Jr4'444'4l4'44l#4'!44‘!1#44#4]4‘#4#44#41##
R .-*l-;r‘#'#*q-‘q‘tﬂﬂ'i‘i a-*i-'q- » a- ) » x R I AN R M at ‘_!l_-l N N A L U M R R M -II‘-I'#‘ ‘-,

) e N e et ) e L) » LN e e e
NN L Nt N e N N N ) » Ill-II-IIJr#ll‘Jrllllll-llll-Ill'!'4'4'-!lll'llllll4‘Jrll4‘4-4'4-lll'4‘4'4'4‘4‘4'#44‘4‘4‘#4‘4##14‘#44‘#444‘4‘
T, e T R M e e A R A S MM LN N N N N )
-lll'l:-' L NN ) o e e e e e e e T e L e N R e e
IJ.fl-ml- T e e B N R A » 4-'4-'#‘#‘4-‘#‘4-.4-'# L e M A R
o 'l#*]‘lll'l'il'#‘l#'t_.#*#‘#'ll** L e e ) ) w ML M M ) w NN ] ) CICNM
-F=r=|- :":r Jr'-‘l"'i-‘- LN a




- A ® & r s m a m m maEr oo omoa
“ . IHFHJHH!H‘HH”HHHIHHHHI l”l“l"l"ﬂ"l"l“ﬂ
LA XA REEERRERENRTH

o o o o e A T P e

.
axnxnxnxnnnr.”ﬂ“x o xH

AR R R R
N

TR XX A A A R

e e T e e e R .."

x

IHHH: ) aHx .x“x MK K RN a“a"
N T gl L P B B T W e o R ]
x A A

A, i

Y
M
|
Y
x
A
LM
Y
A

e g o e
|
a
A
|
|
A
A
|
Any

A
o
H?l?lxll?l
A
X
Al
] :H:I
S N N N
|

| ll
lll"ll || III"IIIIHIIIIIH
“ll“l“"ll IIIHIIIHHHHHIHI ~

; x
RO A W N w ; i A N
= “I“n"aaxnnnxnxnxnxn x ; 2wl u_“x”x H LR oo o e

A
il"x A
P,
k.
xﬁ
F
M
A
A
A
X
)
£
F
F
F
M
|
F
F
2
F

i
o
i
X
X
o
|
|
|
i
x A
AL PN
*
|
A
i |

oA A N AN
EY

L i i
.

"
X

X

A i xnx.r..x.r.nn
X
X
A
X

FY
Y
FY
FY

L
A

.
Al
]

|
A
e

K K o N X

e
£
)
A

N X MMM AA
™

N

e
F N |

]

|

|
ol ol o M
A_s A R AN
g o oM N MM

!
X,

IHIHI
A
H
F
)
Ml
]

EY
EY
E
N
Al
E
Al
|

rn:rrxxrrxn
! .
o T

x
.
x.
o
o
A
o

>
|
AN

oo e A A N A A M A
EY
|

e a a
i

A
)
A
F!x?'!"?l
e
F
m A

L
o
o

]
]
A
-]
-]
A
Al
A
Ml
|
A ¢ ¢
P L AL L LA N
A
A
5
-
A
A

)
F

A,

Y
A

W
S
.
FY
x
o
A

> 'F!Hil!!il! ]
]
Al_A

EY

X
H
A
Ml Hlﬂ Ml
H
a
)
o
Al
|
|

.

-
d S
P

i

£
)
?‘!x?d
P,
Al
)
A
F
PR

HHHHHHHHIHHHHII

»
Y
)
)
)
)
L
o

)
F
)
i A
A
A
X
|
A
o
|

A
L)

-

A

)

A

-

o
)
)
)
EY)

o
"
)

)

N

e
-]
|
-
|
X

i
L |
)

Y
)

]
L e e A N A

L 2]
'x”x

IHHHHHHHEH
- Al

-

>

x

.

|

x

o

|

-5
o

]
A
e
-
-
A
F
i
F
i)
Al
Ml

A
o i
T
-5
e
.
p_J
)
RN
e
o
2w
b
P
Mo A M
A
]
'I'lll'll
)
n:n:n"a
N
MM
i
| n-:nn
|
|
.|

-
ar

Ml
|
A
Ml
F
)
H

M
-
X
-
-
-
k.

|
F ]
]
F
)

E

EY
d X
EY

A

F

P,

H

A

£

]

o,

£

Al
Fd
5
A NN X NN A A
I-H

:n:a 2
o
o
]
a
i i
i

EEREX
e IIIIIHIHH

M
M
M
)

Al
H"HHHH

2
]
a
A
AL

; X
LN NN
X
Y

Hd
A_A_A
H-I A
A

A
H‘Iil!

A
A
AERE R EEN NN

A
b

N
Al_A
A
.
A
EY
b

Mo

F
AN A
oA
A
A_A
A A
A_A
AN A A 'll?ﬂll" |
E
.

US PP11,824 P2

A
R R A

HHHHHH”HH'HHHH
A
Al

b
FF

AN e m AW AN
AL AL LN A
A M
¢
i
X
A
iy

]
|
e
i

';!H:I! O

|

Al

-

E N
2 5

Al

A
|
.

L
K REREMN X & & B
HIIEHHHHHHHHHH

)
?ﬂﬂ?ﬂ

o H"H

A A
A
A_N_A
Al
wat ey
M
A_M A
"lll-

Pl
¥
AL

v

o :ﬂ:ﬂ“ﬂ:ﬂ:ﬂiﬂ
..II I..
L L L
o a
E
N
N
AN M
S
N N N A
H:H:H:H:II
HII-
A
Al
xﬂ
|
-Ill

|
l:?l
"?d:
o
A
:-HHH-HIII

b ]

T

e
L i
KR XN
XA
i
A

..*‘ﬂb .
i
w

KR KRR &N K &
K ] L,
IIIIIIIHI JE_M M

.
X ‘1.

ki FE LT
r

Kok K X E -
N
L]

+

"
R R
ERE XA X XEXXEXEX
E II HHHHHHHHHHHHHHHHII
L

i
F *

i:fa- P L,

w X

L

»

‘Jr
[ ]

N

i

R R o A R
nREKEX MR A M XXX R
AR N KX N N NN NMNFKEN
H“I"I“I“I RHH"HHR”H”HHI“I“
HIII" ll . IIIIIHIHIIIIHI
x L]
L

. -- - " - " " L . . ,”
> e L. . : : : / R R oy
._...r”._....._.....r...._._.q....___.......q_-. Y ' ' ot ! LA L K, L k ] ; XK ] ; L X . . oy X, L

EaC L k- A ’ EVE . / : : ) i ) / : / K
AT e o : gy L ’ : . ’ A A
T T, ! ) ) MR A e R P e e RO o / o ! ! R / o o
N Al . . / - L WA, : S i A
P i St ™) "

Sheet 3 of 4

L]
g XX XX
. 1 i i iy i . . L, L L
LW N e i R 1 9 i L ; ; iy L X, i i i AN e X
...i.._......-.......r.r....r....l.t.........-_l LA i 3 | lIHlHEHﬂﬂxﬂﬂﬂllﬂﬂﬂxxﬂxﬂxﬂxﬂxll ; ; “H!!H HHH HHHHH M
A e ke i L
....r...r.._.....___-_ln_ ., EXXTXXREXREXTREHNXALNEREDLS XX TR
L A e ) . ! L e A Tl
CRERE R N N oy 1 EREXXFEERREXXEENEXESN o
Fa i A i EEREREERERREREAREREX XXX R LN X
. EREREEEREERRTRERDINEXRER ]
; i R T e R e e I
-
at .4...“...”..... ........4.....4...1"-. .__aunanxn..alnl“a"a“a"anxnn“n"a"uan ]
oo h
LT JH... m. ___nnllannnaaannannanlnlan" .

AN
o,
A N
oA A
BaaeReNeY

e NN e )

e I e NN L.
drdp b b Jr kb b & k b & Jr
b m o moa oam kb bk &

A
!I
ol N A AN

A
»
¥

]
A
f
N M
A
i |

Bk d s a O
i.._1|-.r......_..r.__..._.r.
"I

ar -

Al
LN N N N

)
M, AL
o e N
"
o
o
LR M

EY
>,

L

&
)
.

D)
et )
)
»

-
R LI MR
[

L
X
N A
»
W

DR NN aF 3
+

H-ii!lil!ﬂ
A
X

A

A
d i'd’?'!
)

wenra mtatata el
L )

"
ERE XXX XXXNXKEN
lﬂﬂlﬂ!ﬂlﬂﬂﬂ!ﬂﬂ!ﬂlﬂﬂlﬂﬂ?

EY
Al
Al
Al

LA
L
Lo R R
LR R e N
L S R
N i A R
EaC N PN N W .
ER N
P e L B
e e e T e
S Nl Sl n a
|3 i)

IR R R E N L LN

N
o)
x
i)
R
2 A
|

-

Ak A
WA

Y

)

)

L
A
X

5
A

E
A
E
H
Al

A

,
o

N

*

i
Al
A

Mar. 27, 2001

[ ]
»
Ml
A

2
Al

M M N N M E NN AN A

r
»
Al
F |
|
A
F
o
Ml
?l:?l:?ﬂilI
E |
|
A

|
M
g gl o A A A N MMM
|
|

Bk Rk k&R A R A R RN -'. L] -‘..-'-.--.-.-.-.-.-.-.-'I

boa & & & d & M od o
o4y e e e e ey

ERRW N
A etk e )

F

R
. .
x
ol

vy

!!il'

e
E N N N

ol A
I-ilxilll'
M

A AN MM

E
A M A

]

W

>
Mo R K K A A A A

i i i

.lxl!x?dﬂil!
Al A
Al
A_A
EY
Al
a
E |
o
a

o A
A
|
ot
HHH

'hﬂﬂﬂl H_E_x R
Y

AN
|
A
L
e o™
i 1
i)
e i

I-HI!HHIHHHI!”

IIHHHMH’HHHHF!
)

AN
A
!

)
L
|
|
L]
A
L]

l'#‘l':l:a

A i i
I g g g Py Py g R 2l T B

o
.._”...H&H.q hq....H#H._q....n.._.u.-_ .
Wl i i e
L A
N O )
LU AE 20
L )
L A )
W
L 3 )
LR
L *, | & A & A
.-..rl....t.r.-..rl..r.-..r.-..rl.t.-.t .rl..r ............_.. s

U.S. Patent



)
n”xn.n.anaaa
T o P i P T T R R .
N N
y”x.v"”r.x.xx naaaa“__.
L

A

A

H'I"I'l"
|

o R A

(A NN N W

LK.
x_X
x.

M
i |
|

xA A
i |
XM

S
i
i
|

]
HHHHHIHHHHEEHHHHHHHHHHI
HHHHH L o e e

E

A

L ] IIIIIIIII
xR RERXRE X
"HHIHHHHHH
IIIHIHHHHH
XEREXEXXE XXX
= R XX XX XX
A A XX N EMNK
REXE N XXX X
XX RN .H”H
XXX XX N
XA N

F ]

o

M

|

X

A

M A 2 o

M

-

M

]

M
T
A A

M oA A A

|
)
i
M
.
i |
i i
i
o
o
-
o
e
L AL AL LA
i
i i

oM oMM X N AN X MW A

Ao A M

:l":l':":':':
A A N A M
Lo

I
Iﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂ X H“H I
x,

A
A
A
A
)
™
A
A

L A

AT AAAMNAAA
FY
FY
FY
Y
H
Al
k|
?!"?l
A

e

W
.
-
k.
.
x
2
A A

M XX NN NNNNNNNEXELEEREERE

A S
o

A
oA A A
M

M

|
A N A
|

A A
iy i
]

|

]
N
e
A
)

xx'r:r::x’

2
i)

)
)

|

|

M

|

|

.

]

IHH HHH.HHRHHHHH.HHHHHHHI.HH un.xﬂ HHH xE XX i ot ;

x HHFHHHHHHHPHHHHHHHFHHHFHH HHH X AR E X XX NN .u..unu.. E PHH KX HIHIIIIIIIIIIIII

HHHHHHHHHHHHHHHHHHHHHHH.H.HHH”!H.HHHHHHHHHHIIIIII
x
x

X
AR A
A A AN

X

.

Y

|
|
oA A N N N A M AN

?!"?!?!?!H?l?lilililil
E
N
E
oM X

Mo AN NN
A A
F
b ]
|
xx:i!”xn

Al

Al

Al

Al

E
Y
N
]
E

]
I'F!I!FHH

A

Al
Al
Al
Al
Al
-
]
.
X
-
Al
Al
Al
Al
Al

M
|
M
M
A
]
]
H
]
M
|

x

o

e N a“a“aﬂn"a .
| . *
A

.
s
. H“"H“HII e .__.....r..-.i.__.l .-.........H.l“.-.. ....I........_......-..-_
e e
e cor .-___-_“......-..-._1_..___.__.........1......................... o w
P I LA L
; o e
; * '

o R R R PR e T e e R R R R R R e
xxxnnwxnnnxnnnnnxuxnann a“r.“n A e

AL AR R
A
s .Hﬁﬂﬂﬂ!ﬂgﬂﬁﬂﬂﬂﬁﬂtﬂﬂﬂﬂﬂﬁﬂﬂ R AL ALK A

A A I

LI I I I N I I I
xnxnxnxnxnnuxnx“xnxnxux o o A
i

P e e e e A A

T T P A P N P K
T e

AR H AR

X

X

o
X,
A
o
X,
Mo M M A M MM

J 'HHH!HHI'HH mo A N M

EY
.

o M oA AN A A A
F N N B N
Mo N A A AN A

2
e

Moo A A M A A A A M
EY
.
-
F
Al

]
x
L
]
x
x
o
o

F

A
A
Ml
|
]
]
M
]
.
]
M
]
h_]
]
|
.
]

A
A
A
Al
M
F
Y
F
H
FY
FY
FY
Y
FY
F
Y
H
Al

] x
) x x
X X x
K » .
) i » x

M ] a a
X x x
X » x
X X .
) ; X .

A
|
o,
M
A
F ]
)
o,
£
P,
)

E K
K E
I
K
I
eI
.
L
A
Y
oA
A

F
]
H

)

]
X
s~

M
|
X
)
X
X
-
)
o
|
X
'
M
)
)
)

o
-
X
-
k.
X

o
|

)

-5

2

X
i)

A
Al
E
EY
Al
EY
]
EY
EY
EY
EY

L i
. o, Y
L AL M N RN M N
L .
H

)
A
F
o,

a»
A

e i)
.
E |
FY

]
o)
)
]

]
M
.
A
A
L]
N
A A X
L

.
EY
o,
w
F
F
F
X

)

-y

o
M
o
P,
o,
!

o
N
F

Ly

AN
P

r
B
u ".. a“n ] nnxxxﬂxnxn
R R X X N K A A A
TR R R A AN A A AN
R A A n X A
XX N A AN A R
N )
" "an__.”x .x“r. .xwxy”vu_”x:”xxxumxn
T A

Al
)

CE )

Al

X,

-

o

M A N M N M M A
] L

|
o

-]

"

o
e

)

X

i n
HH
|

K
Hxﬂxﬂ

A
|
]

-
H?d
|

.
.

A

H’H .
)
Ml

HHHHHHHHHHI
£

-

|

Al

X,
.

E |

A

E |

.

X,

x

o

X,

!il!!?!’?l! -

A
Al
F
M
Al
MM
]
FY

.
|
|
x
x?!
]
]
Al
|
Al
4 &

Al
Y
FY
F ]
H
Al
Al

A
H”il! e i

|
o
AN
M
X

.

.

|
A A
o
EE

|
X

CRCE R e e )

x
.
X,
Al
X,
>
A
|

EY
Y
EY
A
Al
N
Al
A
Al
r
I-lnllllllll
.
HKHHF!

A EXERXERXENEXEXEN E i g
”ﬂﬂﬂ“ﬂ"ﬂ"ﬂ”ﬂ“ﬂ“ﬂ”ﬂ”ﬂ“ﬂ”ﬂ F ol =
n Hlﬂﬂﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂxﬂxﬂ AN HHHHHHH x X X HII Illl
x. Iﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂ L H.HH HHH x X FER E X

H:H
HHH
HHI!?‘H
E
.
-
A_A_A
Al

]
b ]
™
£
Al
Al
|
A A

>

.

|
I"?l
Al

|

|

!'I'
-]
-
F |

A

-I
A

?l-?l

E |
A
E |

HI
A
A
A

7

I-?l A
A
E |
M
A
E |
A

)
A

KHH

?E"RH

N N

A

A

A

|

|

M

Al

Al

Al

Al
Al

|

e
)

H
o
H"H

Ml

.

|

Ml

H

HHHHPHHHHHHH\'
|

Ml

e

A

A

A

-I

A

Ml

Al

Al

A

Al

AN
A M A

Al

?l"ililililil

F
¥
A
E |
|
o,
A
M
M
F
2
‘2
o
F
o,
F
F
M
E |
|
M
A
M
A A A M A
A
M
M
M

F
rﬂ
]
?ﬂﬂ?ﬂ
]
Al
Ml
]
1)
Ml
]
-
o,
A
M
Ml
|
Ml
Al
Al
Al
-'|
L L

)
"3
F ]

M
FY
W
FY
M
A

]
]
>,
]
-
Al

R KKK NN KN KK
M A MM A NN XXX X E
MM N A M M NN N MR M |
A XM XXEXEXENXEALLELRESLR
MM N M MM XN KR RERR ]

LA XXX XXM N NEEEERREX
.HHHﬂﬂxﬂﬂlﬂﬂxﬂﬁﬂﬂﬂﬂﬂﬂlﬂﬂlﬂl l“l HIH HIH
]

Ml
‘2
P,
‘2
M
A

|
Al
EY
EY
Y
H
E
Al
MM
E I
|
Y
L

Ml
Ml
.
N
]
|
L4

L_ X
Hﬂ! E HHH . Hun.l”ﬂ”!“! . HHH“H"II
N HH x HHHHI
R
HHHHHHH o

XN
AN

"
x
o ) .
A A _Hxnx L ”x”xa:}.”.r.........

e e e e

E
?ﬂxF"
N
£
T
Al
E
H
A
Ml
Al
A
Ml
Ml

|
AA A
I!?l
]
o,
k]
o
h
x
xﬂ
E
M
A
M
|
A
A
M
A AN N
|
M
M
M
M
M
Al

A
]
)
o
E
H
]
|
A
M
Al
Al
A A
Al
A
A
A A
Ml
Al
M A A M A
A
H- Al
H! Ml
Al
A
Al
Al
o
F
-
Ml
"?l
Al
Al
A
Al
A

A
P,
o,
i
P,
Y
F
.,
M A
oA
F
M
F
A
A
E I
A
P,
F
A
F
M
X
A
A

A_AM
Al
Ml
E

]

A
F
M
]

]

Al

IH
H
|

Y
H

{_ M
Y

FY
M

F

o
FY
E
A
A
Ml
Al
Al
Ml
Al
Ml
Al
A

E
)
£
)
F
M
E
F
E
o,
A
M
M
A
M
M
E |
|
A
M
M
A
M
M
F
M
A

|
A
H"l
"HH
4
H
‘2
]
Al
-
e
H
]
e
E
A
|
A
|
M ?llll?l Al_ A
A
Al
Ml
Al
-
Ml
o
?ﬂxF"
]
M

|
2
o
]
S
x
|
i |
X
-
|
x
-

naa"n"a“n“._“a”a”n xnx A Ty R R P
ERREE R R NN
XX XXX RR NN
R R R A N X N
N
R R xR KA AN
X X XX X E KX KW KK
e a
x x x Fol i XX xR XA A A NN o
HHH i oty A ; R R N A M N

-
.
Ml

M A
"H
Ml
E I
E |
Y
FY
]
H:H
xﬂ
A
Ml
Al
A A
|
A
A
M A
Ml
Al

|
A A A A
A
|
|
£
E
Ml

ERREREXLELXEX XXX
.“H HHH”H”H”H”H“H”H”H”H“I"H"I"ﬂ"ﬂ!ﬂl H"H"H I“H"H HHH H“HHH x
[ X NN X ER XXX F XX R REXXXEXZEX X
” HH HIHHHHHlﬂﬂﬂlﬂlﬂﬂﬂlﬂlﬂlﬂlllﬂlﬂlﬂ II K IIIIH HHH H“I"H H”H
x X
.
]

Al A M N N MMM A NN
M
M

Ml
-H
A
A
|
H
o,
]
-|.|:
H
™
™
x?'!

; X |
g ”xnn”x”xa "
XX ..xn.xnxnnnnnxnxnxxaﬂ
L R PP e o e
lllIHHHHHEH.HHHHHIHHHHHEHHHH
BT R R NP R
HHHHH”H”HHE
R P PPN B
A A
L
; KKK
L A
R A

X
)
x
i)
|
|
|
»
X
)
o
x

Al
Al
Al
.
EY

o

EY
E
EY
F
Al

US PP11,824 P2

M
|
A
.
]
.
o,

FAE A I

|
g oo,
|
)
"
|
-]
X
2
)
:u:x:!'
2
axunaaaanaanunx:xxnxx.
x
)
»
|
)
e
A
A
)
X
X
|
)
)
)

A

M

|

a

)

L]

L

A
L i

x

A

A
A A

)
W
'x’x
x;;x
':!H;x
Ll

A

A

A

M
E |
:!xx”x
H’I‘F‘!
-
x
.

XX XXX X R XXX
x xHaHnHnHﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂ: x __.“..Ha an
o AT A T TR “ H__.H Ha“
» ; x X X
i
X n”x” =
oo o A A A A R A T
i I
A A A A A A A A A
o ; S

EY
EY
EY
EY

o,
F
P,
k.
F
)
F
]
Al

P
> H’F! x
HPH?‘HKH N

»
o
)
X
ol
X
. |

A
AA A A
A M M
A
AN M
A
A
A
A A
X
E
Ml
E
A

e
]
£

A
XN
i
XK
A e e e
X
o
X
)
L
L
ol
X
A
S
o
R
.
.
i i i i i i
Y
EY)
o
|

|
Al
-I
A
Al
M
Al
E |
Al
|
Al
4
E
F
M
Al
Al
EY
M
F
M
M
F
P,
o,
F
.x:u
EY
F
]
)

|
|
n
|
N
|
|
|
)
AN
2
X
x
2
)
)
)
P
2
2
A
A
M

|
)
.
)
A
o
)
k.
X

£
S N

M
-]
E |
M
M
HH"HI
M
E |
F ]
H
-
-
HH’HH
A
M
M
?!x?"
2N
i
.’F!?!?"F'
Hd
M
ottt
A M A

A
|
|

i

A A
)
5

|
M
A
E
)
A
X

IHH?‘HEH

Al
HH’HHHHHHHHIHH'HHHH'HHH
Al
Y
|
N
'H"HHHHHHHHHH
M
FY
e

Al

E N BN BN R
A
»

F A
)

N i i i
EY)
|
|
|
|
|
|
|
)
|
A
|
)
X
A
X
)
x:x
L

AN A A M A NN
A Al
oA M A M A

|
A
|
|
Al
|
.
.
X,
HHPHH
.
]

Al
Al
Al
A
4
H!HHHHHHHHHH:HHHFH'HHHHHHI

EY
E
EY
EY

oA

)

i
L
KX X -

. o PP
* F.HH!. k k J ol up.x

b
H

AN A AN
Al
Al
J E |
d H”H”HHH”H:H:H A L
EHHHKHHHIHIHIHIHIH
d -
-
-
X,
?l.lﬂl
Ml_m
A
?l-l
A

>,
L i

L
A R e A A A
X X a"n"n"a N xHr.”
R

e T P b, R
rx
r

A
M
|
|
]
]
]
h ]
]
M
|

|
|
A
|
Al
Ml
|
.
H
>
¥
H
x
E
-y
e
.
Hd
™
A

A
A
Al
A
PN N
e
AN
A
Al
|
A
A

-
]

i)
)
x
X

|
|
- |
|
A
L]
A
A
A
]
L
::x'r
LK
A
-
A A A
L]
]
A
A
L )

X
o
oy

)
|
|
Ll
A A
|
MM

E R X R KX X XN

M
a
|
M
A A
L i i
A

]
)

T
‘2
i
EY)
‘2
A
AN A NN

|
A
A_A
A
Al
F
Al
Ml
]
E)
H
A4
o
2
i!"
M A
F
Al
"ﬂ
Al

)

S
M

A

; ; - X X X R
aanannaxnxxxaxnx.. ) ) A, - A A A Hxnnna"nnanna.xxznnnn

U AR R B e ey S Y : e xx.xnnannannnxxx.x
. ..

2
.
XX AN A

|
A_A
A
M
M
HHHH!I
a
o,
£
)
M
A
M

HHHHHHH”HHH”HH
XN MK EHHHHHEH o
A AKX R.HJ!HRJ!H n,

i i
>
X
|
x
|

)
e

EY

x
u_.
x x
A
W AN
N
|
X

A
M A
!
Al
Al
A

2
O

u
Al
|
I
Al

P

A
A
H:H
EH
FY

A

]
N

oo
)
o
)
x
)
»

A
L
X
L

£

i

|
] |
M NN NN K

o,
Y
a:
™

)
)
] ol .,
o !
xxnxnﬂn.n.r. !

ol i
x A N
P

Ml
AN A M A A A NA
HHH"H" Al
A A
IHH"HIHHIIII
F |
A

HHHHHHHHH"H

F
A
E

E
?!x?d
‘2
N

H
H
¥
Y
HHH
Hx!
?d’?d

AN

»

EY

B NN

L N
lﬂlﬂ"ﬂ"ﬂ"ﬂ“ﬂ“ﬂ”ﬂﬂ

XX XX

M A A A N A AN N A
. AW
=

‘e

Al
|
-H
A
HHHHHIIIH
a
Al
o
F
x?"
F
Jr ]
]
)
]
HF'

xﬂ
HH
|
-

EY

i
AL
A
XN
N
i i
i
iy i
L
P
P
L
M
e
)
EY)
i |
|
AL A
M
A
A
o

Ml
M
A
»
M
4
a
)
al
A
-
]
axxx'ux'x:x
o
A
A
oA
M
iy
o

Al
E
F
]
)
F
]

P,
M
2
|
M
A
P,
o,
F
e
)

P
e T
K IIHIHHIHHHH .

X,

o

-

>

.

A

'H

Ml
oA M AN K
HH Al
o -
:ll!_'l! H

E |
Al
?l"?l
I"?lI'HHHIH'HHHHHHHHHHHHHHI
Al
oA
N
?ﬂx?l
o
Al
o
o

>,
A_N_A
AA_A

Al

E |
A
xﬂ“ﬂ
E |
?‘!x?d

Y

A

|

A
~

-
Hxill
FE |

.

A
A
"I- A
A
P,
o,
F
P,
F
A
F
F
P,
)

|
|
A
>

F ol
HHHHHI“T
. .

] o A

HHH!HH
R X
HHHHH
A A A

A oM N
H:H
Hﬂﬂxﬂ
|
M
.
X,
o

x
III"I"I“H"I"H“H"I"II
EEXREXEEESR . - - -

TR e A
Hl“lﬂﬂﬂlﬂlﬂlﬂl k . . I.:.- r }.l. l.l. }..r *.:. .'.l. l..__ .-1._1 " & - Iﬂﬂﬂﬂlﬂﬂﬂlﬂﬂﬂﬂﬂﬂxﬂ -
. rodp d R e A ke h e

F
o

n
HHHHHPH |

-

FY
Ml
A A A M

w ar e ey
oA a
=T ._.-_........_......_.__..._..._..r._.. . F - ; ol
SR . A : . R ) N
. P
. Ce T . ’ N

o A e i 1 iy oo
e A N N ; i
e ] ] A O
Wk Sl b g dde k d b A A e
L m ey Bl drom M deodp B om k
ey dr i i O b e dp ko oa O
i & i .r.._.._..r.r.r.r.._.....-..r.._.._n .
....l..r.;..._.r.r.._........i.l

F
|
Ml

A M M M M A M A A A

E i H”HHHHH”HHH
A N HHFHFHFHFH J
o,

L X
o
o xnxx.xxnr
i
e

FY
Y
H
F
Y
H
F
Y
H
]
Y

Sheet 4 of 4

L
)

o
H?ﬂﬂ?ﬂ?ﬂ

B kK
H:H:H:H

i!il!?l?!i!?l?!xx
E

a0
e

. ..
" ..r.v........_..lII-. I” .t.n_n ‘e

-
i
F i I
E N
i
M A
A A A
A_A

A A

*
.

Ml
A M

.
L a B d k kUi b g
ol
.-.....1 e ...r.-.l..._l..._hi.r.-.l..-.ll..rl. i LY

L
x?‘!
F

4
)
i
Ml
A
A

II
R
A

u._._"&u.x-._- A

)

)
F

FY
RH'?!:
i
H

MM
Ml

M

k]
£
~,

»
X
X
i
EY)
]
o
N
A
N
2
|

FY
>

]
AL AL AL AL

H
FY
Ml

J il!xil! >,

2
o
XA
i
x
A
)
[ ]

A
e
o
)
)
)
ety
X A AN A A

Hxxlﬂxﬂil!il!l!

)
ol

d Hxﬂ
H
’?ﬂ
F
Al
EY

]
£

= a_dr I
TN N
ke kX

EaAr )
;r*lr:lr:#:#:l-
A A
e
L
)
o e e
o e
P o e
2
2
M
)
Y

¥
Xy
4-:#*
ot
)
R P e e

)
M MM NN MM N A N N M N N M A

N NN N J
o Hx?dxF!xi'dxi"!x?dx?lx?dxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬂxﬁxﬂ
= N

FY
x

ot e A N M M M oA N
-

P M M M M M A M M M MMM

a & a2 &

k]
MU N i i e
E LI LA EEEEEYE*®SSY

F
o
o,

F
o

2
o

)
x
.
X,
»
.

.
iy

o)
.
Al
o)

-
)
]

>, ]
Mo N

A

>,
-
H
.
-

HPHHH?EF'

o
Y

|
2t

£

K s

KX R L L A L A A A PR MM N MM
Y . L L

]

EY

| J r
e R ST ; et T
Ilﬂlﬂlﬂl Iﬂﬂlﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂl IHH”HHHFHF Pﬂ . .ﬂ"lﬂ i J A N

i .x”rv..r.x.nr.}ull-ln .

ERXRREKEERRERERARIRRHXX X NN
i A

= x

aHxHx A A A .x”xnxux”xwxwrﬂx.
e o g g g g P e L AN
x

"
L

i
i

2 A
)

o)
n
)
w
!
X
o
S

|
X
x
)
x
!
N
P
)
x
o
X
o
X
x:x
N
X
| I ]

‘e
FY
A
-

o

L
o,

o
o

F
E |

M

i!"

i

)
A
Y
)
-]
o
M
o)
L |

Al
EY
EY
EY
F
Al
Al
Al
.
Al
EY
]

™ N M N K

>

i
ol i ) i
M T

L
Ml
|
FY

A
X
X
"
o
F ]

L

Al

Al
1Y)
)
.
i

A
i

N

H
.
M,
H
X
.
-

X
Al
A
x
o
H

Ll
»
|
|
M
X
x
X
X
e

FY
Al
M
Y
e
]
H
e
H
x
M
]

Al

Al

Al

)
F!HH x

A
Al
Al
.

”HHHH”H 3
H.HHH ]

Fy
Xk
x
™
)
|
)
|
-]

)
Y
X
)
S
A
o
Fand
i
i)
v
X
*
X
F

o b U de 0 Joir
I_.-..-..r.....r.._..r.....-...r....l .HFHH
o L e o

& i Jr LG X o x x x
N
o A -

o L LA

]
-
-

Y

-
P N

o R N

r
X
L )
i
|
)
!
L)
XN
L
o
)

™
Fy

X

A

Ml

Al

Al

H

H

X

H
i
F

R
o

F

F

M

L,

H

o,

F P,

o,

bk ARk E N N

™
)
»
¥
iy, |
X
A
LA
A
gy
x:::u*x
P o o
S
FY)
M
i)
b
»
)
|
)

A
?l:.
F
|
Al
A
Al
o)
E e
.
e
o)

“a
:ll!H?I'

il!”il! E

Mar. 27, 2001

|
|
|
X
M A
2
2
)
)
]
i
i
X

Al
)
F
)
]
)
o
F

|
»
X
X
)
-
-
X
i
-
-
»
X
-

M
|
~
]
F
.
Hx?d
-
FY

o o o o

Al
Al
N
F
]

E

F
]
)

F
]
N
F
A
E
F
"I'

|
|
|
|
e
Xl
L
)
]
!
-]
)
)
)
)
)
)

E ) L
I'.I“.-_“......_.....t.._ #l”#”#“lilﬂ”ﬂ“ﬂ“ﬂ“ﬂl
E
L IC AL M LN xR

||
Al
Ml
Al
M
H
F
)

)
A e A
R e A A A e e e R e R e

KX J
IHHIHHHH .HFHHHHHHHH
oM

Al
Al
E |
E |
E |
Y
o
e
H:H
FY
F
Hxl
FY
o,
?!x?d
Y
W
FY

o
o

)
i)
e

AP e o VA o ol oy
o o o

.
HHHHHHHHHHHH"HHHHHHHHHHHH
A o8 o M A M N A e A A N A M

A
Hxii!
Al

A
“H
A
A
Al
2
Al
)
F
.
k]
-
o,
k]
-]

|
o)

E

-

] s
i

X,
i
E g

A

.

A
Al
Ml
-
X
E
)
|
H
st
E

Al
A
Al
Al
N
h ]
E

A
A
P,
)
F
e
M
Ml

X
] .._Hx x

o
R,
A
KRR
M
A

A
2t
T

i ]
)
L
i
M

A
|
|

LA

ML

iy,
X
)
o
X
)
o

EY)

i i
o

i)
)

2

i)

3 ]
k i

Al
Al
]
EY
EY
]
|
Al

i
e
L
-

Ml A
A
F
)

A
LA
]
|
M
M
x
|
o
)
i)
i
|
X

I |
|
)

L)
-]
-]
|

xxxxxxxxxa:uaxnaxnu Hn
KX N
R M T KRR
P T

A
A
AN
A
H"H
oA
-]

F
o)
A
Al

E

H
F
E N

L) *
EC O
n

*
L3
*
*

ir

L CaC M NN N e e A,
W Rk a k ko drodp b Bodr & ko i

L N I R o N L s e X
i A

S e e e e

.
A
X,

L N

EE
] L]
HIIHIIIIHHH < HHHHHHHHHHHIIIHIHIIHHH.H.H
lllllll XX IHHIHH HHHHHHHHHHﬂxﬂﬂﬂﬂﬂﬂllﬂﬂllﬂlﬂlﬂﬂﬂurﬂ v.u..
EAXIEXLRELTRELLTXX TSR A KA K NRELREREXERE LN X
L] XXX N N
EXREXERERXESXERZEESX AN N N NN N RN E NN NN KN
KK . HHH o HHH unu_ .Hﬂxﬁxﬂxﬂlﬂxﬂﬂﬂxﬁxﬂxﬂx A ] "Iﬂlﬂ#ﬂ!ﬁﬂ!ﬂﬂlﬂ
A A
A

|
A
M
|
A
)
A
L i i i
i N
M
A

A

A

A

A
A_A A M

o,

-
AN
M
A
E |

] -

HHHHHHH 3 H“HHIHHHH”HHH H“

HHHHHHH XXX o o 3 HHH XXX XX HHHHHHHH.

HHHHHHH xR XK A L_ P M HHH K E X XX HHHHHHH

HHHHHHHHHHHH _ ; ..HHHHHHHHHHHHHHHHH?

HEHHHHEHH.. .....HHHHHHHHH 3 o
Y

x X
. ; A R A A AN
e

HRH

HHI
H'
Ml
E |
M
A
A
M
|
E |
e
]

-
xxE X N XX X . o REE N XN NN
E

X
A

. KKK _E
] H“I“I ] I“I“I“I"I“
] m_EER
HHH“HHH H“I“I“H“ﬂ“ﬂﬂ
XM EREXRERERE
] T REREREEHR 4
HHHH“ HHIIIHH L]
HH“H I“I"I“I IH
Hllll EXREX XX R E

L XXX N XX
L ;
dead XX

A
X AN XX

.

FY

.

o
A A
woA A AN

o

]
XX N R MM
I E
HJ

ot
F
o
oA
Al
E |
]
Al
E |
E 4
)
- |
)
Al
-
A
"
)
)
Al
)
L,
Al
Al
)

ALALK MK N M A
Al

N NN N N N N N N
"x"n”x"n"x"n"a"a"ﬂ"ﬂ"x"ﬂxx” oA A N RN
x?dxl"?lH?lﬂlﬂlﬂlﬂﬂﬂ?lﬂ?ﬂﬂlﬂ?lﬂ?ﬂﬂ?ﬂﬂﬂ MK N

N A N NN A KA NN N KN

x.
x
.
x
x
o,
.
H“ o
.
x
L
,
A
x
,

Al
Ml
F
‘X
FY
Y
Al
H
]
A Al

M
Al
F
Al
Al
Al
AN MM
Al
Al
Al
‘2
2
)
F
F
L,
M
Al
|
H‘HHHHHH
F |
Al
|

o
-
)
"3
-
)
i N i

A A A
Ml
Al
Al
FY
FY
Y

x
-H

|
Al

Al
A_A
Ml A
A
A A
x
Al
-

H
.
J i!x ~
:uxx
i!x?d
?ﬂx?!
Al

x
A
A A
E I
.

Al

H

M

A_A
M
M
A
P,
‘2
&

F
‘2
F
a
F
M
M
E |
M
M
A
Ml
o,
F

HHHHHHI
A
A
A

X

H o x.r.nx XX N X N HHHHH“H
e e
a

ot A A A A A N A A A A A A A N N AN
A

A
HIHHHHHHH
R AN

Al
Al
Al
Al
Al
]
EY
EY
Al
Al
Al
Al

AN
|
Al
AA AN ANA
A
>
N
.
|
|
Al
A

XXX HHHHHHHHH ; HHHHHH
HHHIHIHHHHHHHHIHHH. k .HHHHHHHHHHHHIH
A KN XX

E
)
?ﬂ?‘!’
E I
A A
E
Ml
A
-
A
A
H
i
.
HEHHHHHHHHHHHHHHHHHHH
A A
E |
E |

Al

A A A

A

A

Ml

)

F

‘2

F

‘2

A A A A

F

Al A
H-H“IH

Al
‘2
-
Al
Al
|
-
Al

Ao A A N N N

IIII‘IIIIIIHIHIH
A
Ml
Al
F
Y
H
FY
Ml
Al
Ml

s
NN N NN
A

oo
EEER X XN ; i
A : P

i
4
)

|
|
|
i |
|
A Al
|
)
)
|
)
)
|
i i)
i)
|
|
)
e
)
o
!
)
o
M
M
|
M
x
|
)

A
.
)

a
Al
-
Al
Al
Al

n_a
A

|

|
L

|

M

]

]
i
)

A
i)

i |

|

oA A
o

)

M

X
A

]

M

M

|

M

M
A
M

AN
n

H
FY
Ml
AN X NN NN KN
|
N NN N

! ! 1 ! - y %
x K HIHHHHHH .H!HE
x ;- ] AR A i i
B R T T KAIHAIIA,
e R e T AN
"."".' x x L HHHHHHH x X Hﬂ Hxﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl
'.-"I.“'"""-"".." s HHIHHHHHHHHHH .HHHIH”H”HH
] X E R X X s
R
o

‘e
-]

e
a
a
!
n
n
o

oA
HHH
.

E |

A

Al

|
A
o)
o)
]

|

E N
Ml
AA
A
A
A
-l
M
'l
A
|
A
H-H!H
MM
A
F
2
H
-
F
M
F
Al

”r.”x”x -
AR
XXX
e

H'-E:"'H
A

M
M
:I!:HHHHHIHH
A
o
IIH"HHH
A
A A M AN MM
A
A
A
A
Al
AN AN
Al

A
A
X!
Al
A
]
Al
o
A
¥
B

AN
|
o
|
|
n
|
|

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

