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BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Anthurtum plant, botanically known as Anthurium
andreanum, and hereinafter referred to by the cultivar name
‘Cynthia’.

The new Anthurium 1s a product of a planned breeding
program conducted by the Inventor in Schipluiden, The
Netherlands. The objective of the program 1s to create new
compact Anthurium cultivars that have a freely clumping
orowth habit, strong rooting system, strong plant growth,
attractive spathe color, numerous inflorescences and leaves,
and good post-production longevity.

The new Anthurium originated from a self-pollination by
the Inventor on Mar. 21, 1994 of the Inventor’s proprietary
Anthurium andreanum selection code number 93-9. The
cultivar ‘Cynthia’ was discovered and selected by the Inven-
tor as a plant within the progeny of the stated cross in a

controlled environment in Schipluiden, The Netherlands in
the December, 1995.

Asexual propagation of the new cultivar by tissue culture
in a laboratory in Belgium has shown that the unique
features of this new Anthurium plant are stable and repro-

duced true to type in successive generations of asexual
propagation.

BRIEF SUMMARY OF THE INVENTION

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

genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of the culti-
var ‘Cynthia’. These characteristics in combination distin-
ouish ‘Cynthia’ as a new and distinct cultivar:

1. Compact, upright, outwardly arching and very freely
clumping growth habit.

2. Rapid growth rate and vigorous.

3. Very dark green leaves that are ovate 1n shape.
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4. Numerous inflorescences that are positioned upright
and above the foliage on strong and erect scapes.

5. Durable white spathes and white spadices.
6. Year-round continuous flowering.
7. Good post-production longevity.

The new Anthurium can be compared to the parent, the
Inventor’s proprietary selection code number 93-9. In side-
by-side comparisons conducted by the Inventor in
Schipluiden, The Netherlands, plants of the new Anthurium
differ from plants of selection code number 93-9 1n the
following characteristics:

1. Plants of the new Anthurtum are have darker green and
rougher leaves than plants of the selection code number

93-9.

2. Plants of the new Anthurtum have rougher spathes than
plants of the selection code number 93-9.

3. Plants of the new Anthurium have white spathes
whereas plants of the selection code number 93- 9 have pink
spathes.

The new Anthurium can be compared to the nonpatented
Anthurium cultivar ‘Desiree’. In side-by-side comparisons
conducted by the Inventor in Schlplulden The Netherlands,
plants of the new Anthurium differ from plants of the
cultivar ‘Desiree’ 1in the following characteristics:

1. Plants of the new Anthurium are more compact than
plants of the cultivar ‘Desiree’.

2. Plants of the new Anthurtum are more freely clumping
than plants of the cultivar ‘Desiree’.
3. Plants of the new Anthurium have much darker green

leaves than plants of the cultivar ‘Desiree’.

4. Plants of the new Anthurium have stronger roots than
plants of the cultivar ‘Desiree’.

5. Plants of the new Anthurium and the cultivar ‘Desiree’
differ 1n spathe shape.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Anthurium, showing the
colors as true as 1t 1s reasonably possible to obtain 1n colored
reproductions of this type.
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The photograph on the first sheet comprises a top per-
spective view ol a typical potted plant of the cultivar
‘Cynthia’.

The photograph on the second sheet comprises a close-up
view of a typical spathe and spadix of the cultivar ‘Cynthia’.
Leaf, spathe and spadix colors in the photographs may

appear different from the actual colors due to light reflec-
tance.

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.
The following observations and measurements describe one-
year old plants grown 1n Schipluiden, The Netherlands, in a
glass greenhouse with an average day temperature of 25° C.
and an average night temperature of 19° C.

Botanical classification: Anthurium andreanum cultivar
‘Cynthia’.
Parentage:

Female parent.—Inventor’s proprietary Anthurium
andreanum selection code number 93-9.

Male parent.—Inventor’s proprietary Anthurium
andreanum selection code number 93-9.

Propagation:

Method.—Ilypically by tissue culture.

Time to initiate roots.—About 70 to 84 days at 24° C.
or 21° C., respectively.

Rooting habit.—Numerous and very strong fleshy
roots.

Plant description:

Plant shape.—Upright, inverted triangle, symmetrical.

Growth habit.—FErect when young, becoming out-
wardly arching as leaves develop. Compact, freely
clumping, bushy and dense. Appropriate for 17 to
35-cm containers.

Plant height.—About 42.5 cm from soil level to apex of
spathes.

Plant vigor.—Vigorous.

Growth rate.—Rapid.

Crop time.—About 10 months are usually required
from planting of young plants to finished plants in
17-cm container.

Foliage description.—Quantity: Usually about 20
leaves per container. Length: About 27 cm. Width:
About 18.5 cm. Shape: Ovate. Apex: Apiculate to

4

cuspidate. Base: Auriculate to cordate; lobes not
overlapping. Margin: Entire, undulate. Texture:
Smooth, glabrous, leathery. Color: Young leaves,
upper surface: Darker than 144A. Young leaves,
lower surface: Darker than 144A. Mature leaves,
upper surface: Between 139A and 147A. Mature
leaves, lower surface: Darker than 144A. Petiole:
Length: About 28.5 c¢cm. Color: 144A. Geniculum
length: About 2.5 cm.
Inflorescence description:

Inflorescence arrangement.—Spathe with spadix held
above the foliage. Flowering structures arise from
leat axils. Freely flowering; continuous flowering
year-round; typically four to eight inflorescences per
plant. Not fragrant.

Inflorescence longevity.—Intlorescences last about six
weeks under winter conditions and up to three
months under summer conditions; persistent.

Flowers.—Quantity per spadix: Numerous, about 150.
Shape: Rounded. Diameter: About 1 mm, maximum.

Spathe.— ength: About 9 cm. Width: About 8.25 cm.
Height above foliage: About 3 cm. Shape: Deltoid.
Apex: Apiculate to mucronate. Base: Auriculate to
cordate; lobes not overlapping. Margin: Entire. Tex-

ture: Leathery, glabrous, very slight blistering, shiny.
Color: When opening: 158B. Front surface: 155B.

Back surface: 155B. After senescence: 155B.

Spadix.— ength: About 5.5 c¢cm. Diameter: About 8
mm. Shape: Columnar. Cross section: Rounded.
Longitudinal axis: Weakly recurved. Color: Imma-
ture: Close to 146A. Mature: Base: Creamy white,
159B. Mid-section: Close to 159B. Apex: 21C. After
senescence: 159B.

Scape.— ength: About 31.5 cm. Aspect: Strong and
erect. Color: 144A.

Reproductive organs.—Androecium: Pollen color:
Creamy white, 158D. Gynoecium: Stigma shape:
Ovoid.

Discase resistance: Plants of the new Anthurium have not
been shown to be resistant to diseases common to Anthu-
rium.

Seced development: Seed development on plants of the new
Anthurium has not been observed.

It 1s claimed:
1. A new and distinct cultivar of Anthurium plant named
‘Cynthia’, as illustrated and described.

x *H % x *H



Plant 11,454

Sheet 1 of 2

Jul. 18, 2000

U.S. Patent

K
ey
ok ko

PR N

. .

-

- e
i

r
R

L]

v
b
W i

i e 0k

P !r.!r.!r.!v.ﬂv.ﬂ!. LN

AL NN M N MR

-

¥
L
]

Xk i =
X & ¥ =
X ok K =

N

N A

X XN K X«

)
)

L

dr dr A b de dp 0

L

ol dr i O b A Ak

X
¥
F3

r

F
X
F
X
F
F
X

"

Fy

X
F3
¥
X
F3
¥
X

r

-

F
X
L}
L

o
-
i
L]

¥
¥

X
¥
X
X

L
Y

¥
L

X
)
)
¥
F
X
X
P

T

X
IrJrJr:Jr*
i
X
PN
i

X kK
L
L

NoX kN

F3
i

- L ]
P :
]

A
Fv. l I

- Ll Ll
% & & & 2 & &2 &2 &2 &2 & a =

PR )

LA N N AL N N

-

o

i ]

'F!!?dx?d |

!

™

v!vvpn

2

AXEXEXLERENERRETSESXEHX
HHHHHHHHIHIIII

A

g R P R N AL

: R
.rxxr.n.r.xxxnar.xxnnxnnnnnannaan“n"nnn”nnna u
L N
xxxnnnxnannua“nnna .
O i
&
A A R

i i,
i

x
]
o
o

e
x ._1..1.-_. oy .._..r.r.....r.._......_.._i -
r ......_..._......._......._..r.r.._ I i




RN RN o
W e e e e T e e e e a  a a

L)
B

s

4
*
r
o
r

]
P
EE

EY

*x

]
L

ENC A
)
Jrodr dr § O 0 A .r._...t i .._.r.v.rt...t}.k...b.r.tb.k}..........}..........}.l
D o )

¥
r
¥

.T.T.T.r.T.T.T.T.T.T.r.*.T.T.T.T.T.T.T.T.T.r'.'.f.f.f.'l.
I.TH.._.H.__ ”.rH.tH.r”.tH.r”.t.rkH.._ H.rH..1Hk”k#kaH#”##ka###ka”t#
Jrod b o B de deode o de de de de O b Jp b dr de dp O dr dr b dr 0 dr
d e dp de by dr & de dp dp dy e de dr iy o e de de oy i b A

r F [ o A A F Fo F
R At T T et N Nt TE T R e I N N e I N N AL

N N N

.r.r.__.r.r.__.r.r.r.r.r.r.r.r.._.r.-...r.r.__.__ .-..r.._.r.r.__.._.r.r.r.r.r.r > .r.r.r.r.r.r.r.r.-.. > .....r.._ e dr M dr o Jdp .....r.r dr g g dp
.-..._. Jod b & Ak k& ittty ..1....._.......1 s ..1......_........ .r......_......_.._...r......_........._...._........ ........._.............r......_......r.-.........._. &
1 R A N N i g e )
F b Jr O e b Je b b b Jp b dr b dr dr oo de de e Jr B de e de Je Jrode dr de dp e dp de dr dp dp e dr dr Jr e dr e o
xR T g a  a
F B A k & d Jr o dr - § & Jr O & k b a k & Jr dr Jdr Jr Jr Jp dr Jr Jp dr dr Jp dp 4 Jp dr dp e dp dp Jp dp Jp Jp dp Jr oF W
i fo dr b b e AR N e A b g de M b e e ke de dp b dp dp de dp e odp dp dr e dpodp dr dp iy dpodp i
R J A b e b dr h drom drod o droar dr bk o ok A b de de o de b dp de dr de dp de dp dp e dp dp dr iy dp dr i i dp
] L e e e e
dp b om b b o h ke oh h ok oa kb k ko d b d de b dpdrode b dpodp b b de Jrodr b odp
Wk b e de d kU O de bk e U de de e b e dr d e dp g de dp iy e dp dp dp iy oy e &
b .r.r.r.r.r.r.r.r.l.r.._.r.._.r.r.r.._.....r.r.._.r.r.__.__.__.__......_.........-...r.....r.....:..-...r.r.r.-..r.r.r.;.t}.}.}.#.r...}.#b.#}..r}. .-.......... .........-...r
A d b oa b b bk kb kb kA d de dp A b e d & b i dr i b dr

)
F)
»

Fy
X B

-|-|-|-|-|-|-|--|-r-I--r---r-r-i-.-l-'-r-r'-r"i-"""""i-'
X

4':4'4-#4'

l"rlrl'#

X & k& B b

Plant 11,454

L N N N

....4............;........&&...**}.krkrrkrrkrbkrrkrr#rkkrrbu_................k.q...k*kk......bh_h_ h_......_......rkurkrbk.......a...rn..b

' ; hq.__...1..q..1..qh1.__...q..q.._...q..q._..._1..1._1..q......#._qh1..q.r._1..1..1;1._,.;..1..1..".._._1..1.._..__._..._1._......_uq._,.._,._,..._......1;1._1;.._..._..1..1._,...1._1._,...1...._,......;...1.__._r._a_..u,..u_..1..1..1..1._,...1.—._1..q._1._q....._.._,.._q......q._,......q..q.__..___..q.....q._,.......hq.__...q._q.....q..q....r.r.__...n.nn 14#...44...*.4................._...._1..1.__.....r“.rt....r.......q....._&....q&.........r..t...r o

! e e e e e e e e e e e e e e e e e ey e e ey ey e e e e e e e e R e e e e e e e e e e e e W e e e U e e e e e e e e e e e B S e e B
R N e N e e N )
r
e M M M N M R MMM N M
P I e e e e e a w  aCa aa

B e . .r....._..._..._....t...._...._......._..r....r.._.__....r.v....rini.__ -.._.__.._.__.rin.__ 2 m oa k& d e de A bk od
IIEE.T.TI-I.I..:-‘..T.T.I.:.E - b b =
o e e e N N T ]

m s b b brom b m b Joodroip drip o j kb oaoa r | L]
&

x
D o e ; ¥ Ll e el e

EC e i el N ke ; e el e e R N el W

T e T . N Al N e A A AN e el e e N A N A N

T e e e e e N xx el e o e o

P e o w L A K ke b A b a w W L e o N e N N N

h dr b & & J b drodroir dr b oaomow o w o m drodrir b dode ode b B oa B i & X A g 4 odrodr Jrodr o dr dr dr ddp dp dr dr dr A

N D o ; L N A el r el dr o e d e dpd i a N

o o T e T T T S A T T Sl S I S o S T T i T S L d i i e e b & ¢ ok E ok b b & b b ko doodododoode b b drode b dpodedede dp drode dp o de de de dp o de B

L N M N Ul ; R N R N R N N e N N N N

o dp dp oy dp e .-...r.r.r.r.r.._ .-......-..t.....-.......r.r.r.__ SO .- .r....l..-..-..-_.-..-..-...-......ri . n l.l_.-..-_.....-..r.........-.......r.-...._ .....-.......r.r.....__ » T.....r.r.r.-...r.__ .r.r.....r.....r.r.r.r.-...r.r.-...r.r.r.....r.-...r......_ .r.r.-...r.....r.........r.r.....r.r.r.__ .........-........_ .-...._ .....r.__ Y

.-..-.....-.t}.t.-..r.t.v..........r.r.-.r.tllnn e df e de de drd dr dr dr dp B de de B O dr & de de dr & de Qi de de dedp de de d de deodp e e de de B dr dr

- b b b b M b bk M odp W b b b bk Wi bk b b b b b bk W b e b b A,

b h b b h o bkhhh o bhha khohoh ki ih ki h ki iirh ks oh ks kS

+*

L)
L)
F bk kW b b kb b b b b k& RN RN b b b b b b A ar P
.-......._.....-..-..._......t............r....t.....t T R e e e P Y .t......_..-..r.....-......t.....r.._ 3 aa
Jdp @ dp h Jrode Jr & Jpom b om b dr dr b dr ko m Jr de dr dr b Jroar Jo b b b U & J dodr b Jr dr b b m m o m o m & & i d odr dp dp d dr b oaom
Jod dp dp b b b bk k am R T NN S M N A N NN
- -
W dr ke U d o d ok oa A kg “

[

" i
»
L)

LN )

B bk ke b b A b
A T S ey
e e ek LUl g
S AR R o R R
dr dp o Jroodp Jrodp b Jr e Jp e de e dr O O dedp Jr b Op Jr bp 4 b U U b b b & b b b a2 4 b - 2 b 2 2 m a s aad ki oa __nin.__.._.__t.__nin.__.r.__.._.r.._.....-..-..-_._...r....t.r.rnin
- ity .-.........l.....l.l.l.............;..r il
A e e e e
i”.__i.__ilibbb.t”.fl.#l.#l.}.}.}.}.l.}.##.r a -
.

X

i
F
"_4‘

)

....l..r i

™
i
N )

)
L

F
a-:q-:a- ¥
Py
o
X
q-ﬂ-ﬂ-:a-* x
X X
x

X x ¥
FY

¥
X
¥
¥
X
F3
F3
X
L]
u
u
u
§

a-:lr
LM NN
LN )

L
L
»

- r ko i ar r ar i & M Fogrs Py i
[3 ......_..........r.....__..............._......r.....__ .r.....__.............r P .r.............r Pl ittty .r........ F b = .........__.....r Pl il S e -
d b A A A Jodp Jp J e dr O Jr Jr Je Je dp Jp Jp dr 4 b Jr kb Jrom oa b @ Joa s omom b oa o h a kb s b kI hhohoa

L) . .
- & & & & & b b b b Ok kA oa - .
X X X x
i
i

L)

ERE N

&
»

a =
a & & =
Ll

e

L)
X ¥

X

X
4-:44-4-
X ¥

¥

i

¥

¥

¥

¥

™

*
ke

¥

o r &
e e e

ol
Pl P S S R
P A L L I S ey ey g
x T T T e e T ey
N s A e e T
. o e e e e e e e e L
de i L T e e S A e e S S P i
B e e et e
P A o ol aT e a a e
NN NN A N dr T T T ar iy e i LN N ..............r......&...&&....._..__.._-_-__-__-_-_l
dr e i i
X

o
RN N

»
»
F

I
i
Fy
»
F3
X
i

N
LS

)

i a
P )
i
*

ir
&
&
*

Eals
i
Eal
o ar

)
)

»
NN
EE NN

E N e e N
B X
x
s
Lt

X

R R et e )
x

E N

3 )
L)
X
E3)
N
FoEEE KRR R g

X
i

F)
»
»
»
F
)
)
X
)
X
L}

F B E R R E Nk KB K
e
Eal
!l'Jr:l'Jrl'
x
¥
¥
X
»
¥
™
i
¥
¥
i
¥
™
i
»
»
)
X
X
x
i

L
&
¥
X

a L a e ey N sl
o N N N e N e gk kA kR N N S N M e N e ) E
S ...#..1.._..._..._..r.q._1t.r.....ru......._..._................_..._..,_.....4....4_4._..4.....__....1...4.4...&1...4......&......&#&&.....1“.. h._“ i e e L A R el R R
e my h A T T  d ok bk k&R 8 & & R L R R NN KK
e e e P s e N R R R R R M N A A A A Al al
e A N N el W N O N e E XXX RN ® NN KN K A
I AL E M A NN N AL DE A AN L AL AL AL MM A AN NI . .._.“..r...._,..q....q._._....-_.._...*.q.......r...__.._..r.r.__.... R ! TR R RN e B PR KK
e e e e e e e e e e et B e R e e e N ey ;
P
Iy

i
i

»
»
)
)

X B K N R RK

P M)

)
AR
)
Ty
L)
i

o
L)

oy
ity
.,_.Hu.. ku#nk
AL

)

¥
&
FY
X
»
»
Ay
i
Kok koK
L
¥
¥
EXE b
r
r

T

)

&

-
ir
i

)
L
L
&
L
i*i:#‘lntil-
FoE
A
.
L
P
¥
Jr:#
EaE
¥
¥
™
i

*
ir

P
F)

FY
N )

Pl
L
x> %

oy Y
™

I A e e ue W e O e B e e iy dp e e d e d  a i b kar EE Ll
e e PRl S el 3

P A R T N T Pt N )
i
i

Sheet 2 of 2

xRy

a
I
X

O NN )
i

L) L)
L)
o B A

¥
& &

i
X

»
Fa)
o )
¥
¥
X
Xk bk &

’ r b ; ;
Jpodr dp g drde O dr be h dr o dr dr e N dr dp dp dp dp iy dp e Ol i Bl B dp dr e b A A o Ll e g
L T T T T O S S gy iy e A A ¢ n ¢ A I A A

¥
Y

D N N e ) X el el S N
i

n
X K
X X
X X K
™
NN
x

i

»

T P G I N
ol
»

X K F B kKK

& o b h kb N o [ L o bk
o e o e e e e w e B W R AR a0 o I A A
N o N P A A A e e e bk k.
a .._.r.._......._.l .-......-.........T.............t.....!........t...i.._.._l ur i dr Jdr W !HH n 2 s
i T e e aeh de Wi i
S e e AN A
B e
e e a a y
L
o om o oa oa S g M M Jodp ok § kMo k
r hi.lii.r.....-_.-..-..-_.-..-_l..-..-.}......r.r .....-...r.r.._.__.._.__i.__.._.l K
N L N A N
Talnlae

L
Fy

L3
[y
-

i
:*Jraraar
¥
x
Ll
EE NN
LR e N
R KX
Ea

L)
S
D)
L)
> kX

LS
:*:*:*:*:*: A KR e
T

M

»
N e )
»

P R N M

e N NN N NN

ettty

L)

L)

i L R N
R RERER R O U A N N
R EX XN TR KR KX ] Jpodr A ko bk ko

o y Jrodr dr e & W

| l"H“H”HHH”HHHH.HHEHHHHI.HHHIHHI Il auatat i -...f.-.. .r'....l.rH
i i o
IIIHHHU.H? 3 , MR KR ER N

L) i i
o mexnxnn“xnx X X
g B P P 1 P .

X
L

»
L]

|
T
)
)
™
-

Hnl-
: |
A
A
|
A
.
X
»
]

D N e N
N
R T e ol o sl
m o e ode o dr drode dr o dr o dr o Jr o dr & Jr e de dp o Jp ip dp Jr OF B o dp ik
e e )
e T M
L R N R e e
e A NN N I TR L N N JE T N N N A MM i M M e MM
N e e
W e e e e g a a ae

L ]
Al

]
-
HJ
o
A
E |
A
-
Al
|

»
)
L)
.
o
M "xaa
N
.
L
»
2%

A,

Mo N N A
Al
Al
A
M

e et )
Fara ety
-]
|
i |
A
N
i
X
-
AL
KA
o
|
AN M A

] 'HHHHH!HIH

™
™
L
>,

n
)
g

EY

»
J

o
L

»
-]
o,
)
-]
o,
)
E |
o,
o,

I‘#-I-I-iii

O
»
I
2]
2

)

a

M

T

” .”a“n”v_”u PN .v_Hu A
A A A e
o e xrnwx oy .”x A,

FY
FY
FY
Y

A M M N MMM A A
-

E
E N
o A N A
Mo A A
|

EaC M)
N
L il

L E N ]

)
Jr:q-
XN
-

Y

E R
Al
HJ

L]
X &
l'*il' |

X
A Al

H
A
H
h_]

FH!H'HHHHHI

FY
A
>

Mo v o AN X M A
E A NN
F

L L

Fy
L)
Fy

i

M M

A A A
M_A M

E

A

e
i

-5

E

T

P

.T".'.
o

RN

I"IHHHI!HF!I!HEII

WA A XXM X XN A
HHH’PHP

U M
AR N

)
i i i

)

dp dt dr e iy e e dp R e ap
o o

o e e e e e

o

F
F
¥
F
L)
I-HHHII!I!H

IIIIHHHI!I!F!I!HHH

ot
) !
S ; W S e e e
- ; e de dr i e e e e

)
Ty
n
)

| H"H >
EY

Mo A oo M o NN
H_M_ A A A A o A NN
M Mo A A A

.
)

i

)
|
|
|
A

I"HHEIHPHHHHH

U
Tttty

»

AR X N AN NN KN

dr e e e dp iy e dp
W d a k a g A L Mk ke d de de A dr dp e dpdpdp dp i de de dp dp dpdy ey de dp ol dp dpdp dp o dp 4 dr dedp
.n.l.._.r.._.__n.__....r.._.__.._.r..1.r.r.r..1.r..1.....r......1.._..._.._...r._...r....._1._...._......._......._.......1.....r#kkk#####k##}.k&.k?#}.#}.k}.t i .r._...._. dp dp de dp dr dr i dr &
B A M M N g a & A drdr O dp e dy b b dr X dp e b d ki ik &
L m b om kb ddr h b o de deodeode dpode dpodp de dpodp dedp de dp B dp Jp o dp de dp dp O Jp dp dp dp dp
.__i.ri.._.r.._..__..1.__.r.r.r.._.r.r.._.r....i.r.._.._..r.._..r.._..r.r.....-..-...........-...........r.._..r.r....#k}.##k####?k#k##}.#k#}.#}..r .r........ ok kodrode
2 a Ak a d e  de b e dr dr e dp dr dr iy de dp g drd b e dp g Ay 4 A

¥
A L
P e e g el
W ¥ d ok kX
A A e e e e U e e U e e e e U e e e e e e e e e e e e e e e e
ST N N N AN I A NN N N NN Nt A NN Dt NN N D P E N N D
T e e e e i H A i i e e e e e e oo
s
iy
i
Lt
Ll
l

PO N e
LN e e N
AN N

I
ar
W
.T....
i
o
X
¥

X X
Eals
ks
¥
Eals
Eal s

ENEAE )
Eal
A

Ih

)
™
¥
¥
Xy

»
¥
¥
¥
X i

)

NN ]
X X

X

v

i

¥

¥

¥

¥

¥

L
e )
e
A

¥
err:Jrq-Jr
R K
x
)
¥

»

X

E & i A U

PN

¥ i ¥ x

i
o

i
F3
L
r
F3

1
1
.
"
L}
"
"
]
.
"
¥
L
L}
L}
¥
L}
r
¥
X
¥
¥
X
L}
L
r
¥
L
X
L}
¥
X
L}
L
L}
L}
¥
L}
¥
L
X
¥
F3
ll‘l‘###l‘l‘###:###l'#l‘
L
¥
¥
ey
X

L)
[
i
i iy
a
ir
X

S
IS
i

¥
L]
s

)

o

i

x ; A 4 "o e ; & & F F kb F Lk b &
T, F o L L A Mg N A .rl....l.rl..r.-.n.a..._.-..r.-..._.r.._.._-.Tk...i...i..__.._n.._in
» LR .._.r.._. .._.r.._.r.....-_.._..r.._.-_.._.r.__....._.-..._......_.._..._.....__....n.._..._.... Kk kL k P

N

X e e e e e e e

X x
i
L

[
)
™
o
¥

¥
L N N Y
¥

L
¥

s
F3
L

F3
X
o
L}
.
l‘#l‘i’!‘#l':#
)
)
o
)
X
X
)
X
]
)
F
»
F)
»
X
F
o
X
X
»
X
F
F)
X
)
»
»
ll':l‘*l‘l'l‘l‘l‘##l'i

i
i

A L A A
N J_.uuHubuuukt..r...tf...tk#f...t N i i
i Ty e e ke ke k Lt .r................r.............q.r....._H
B B
e e  a e
LA s o PR
L L M e

i e e e

N  a aa a a aCal  a a a

X
ar
x
[}
¥
i
a

ir
o
*

L
P
ENE N o o
¥
i
X X KX
»
x

i el i i b

r
¥
i
i
¥
i
i
I‘l‘##*l‘l'l‘l‘
i
"
L
i
i
r
i
a»
F3
¥
L)
¥
o
o
»
&
i
¥
¥
]
L
i
i
¥
i
i
L
i
i
i
i
»
¥
i
i
¥
i
»
¥
¥
¥
¥
F

errJrJr:Jrq-q-JrJr

X
F)
>
F
X
L

. x
X
L
L}

L}
L}
F)
»
F)
F
¥
)
X
¥

*

ir
*

X
F
X
XN K
F
)
)

RN
)

ir
ir
[

¥
Ty
X kK ¥
s
¥
oy
L
X ¥
ol
)
L
XX
L
L)
x
xx
xy
Ly
L

¥
r
PN S

-
i
i
)
L}
L
X
L]
¥
iy
L4
)
i
)
L}
L
it
ok
y X
X
Ea)
»
iy
X
)
i
X
)
X
X
)
X
X
¥
»
X+
)

F3
[
»

C r
i e e U s A )
a T a a e e a a w a

e e [ ” ” H “ H H “ [y “ » H
B
P e e e e e e e e o e a a oy
B o N N T T N Y -
T T T T e e o e e e T T e W w a

5
F3

dr i i ey e iy

[
)
ir
)
)
ir
o [}

L ]
L
L ]

»
¥
»

R D DO MMM NN M NN
»

X
I
¥
i
[
i
i
F3
-
i
i
*
L]
[}

RN N N

Jr:lr Jr:dr X
i
¥
A
i
¥
»
»
»
»
»
»
»
]
»
L
»
[

»
0 R e

EaEs

™

xx

X kK K k¥
X

Ea

X & K

)

o

o
L)

LX)

Wk e & r ki ik
L ol ol
X .__.__._H.__.”._._H_..“.__.H...H...H.._”_........H...H_..H....._....H_..H.......r _...r...n... I dp Uy iy e i i dr K Ay
AR AR R R A W e e e W e e e e e e e e e ke b b
o b o M o b b b b F
I T e e i i it .__..4H.._.H.._.H...H.._.H.4H.4H.__.”.._.H...H.._..4.rH.._.H.rH.._.H...H.r”...H...H...H...H...H...H...H...H...HtH H H H...H...H...H...H...”...
AWl e iy e e dp e e el e el i a kKR
ol
G A e e e e e e e X e
e

Jul. 18, 2000

N N N N S N
[ ) ol
H.q ...HkH*H...H#H.,.H...H&H*H... W
e e e

* X
)
Iy
ol

x
- ay

Dt e o N

2 T e e ey il e e e e e g A W A L e A e ae ek

Wk drde b de L Lk sk N L N N A N N R i R N A a0

o ke ko ek Rk LN M B dr il e i e R e e ke ke R e e iy i e
L A R A e R RN R A NN
TR e W e e e e e R e i ik dp de de k ae bk e = PN )

N e e a a al a aa af

L A R e e e e e e e A e e e e e e e e e e e e e e e e e e e

Ay A e Ay e e ey Ay ke a dr dp dp A e a i

I dr dr e e d R d A dr ki ke ke A d bk L ke i e e e e

&+
»

¥
I
x
.T.:.

»
|

L S R R L R N RN
L

|

L]

)
|

s
»
»
Eal s
ok ox

)
X
Tt
e
o
o
X &
mEnn
A

L
¥

x
L)
»

N )
¥

i
r
I
r
r
¥

i
*x
NN N N A N

e N
X X
i

Iy
dpdp e ey e ey x
e e e L L ....H....
ir
™

¥
)

)

)

X
-H-I.l

ar
X
ir

¥
i

}..r.'l.r.r.r.r.'.f.'.'.'.'.r.r.r.r.r.r.r.r.r.r .r.r.:..T'.:....}.
T A A N, M MR
N N N N A )
n e a
RN Nl L sl )
R N e
RN e e e e Uy iy iy il
ERCCNE Nt o aEE aE aE C al N
2w e
N e k)
) i.._i.._ih.._.r.....-...-......-..l......-..-..-.l.-.
.........rn..._.._h.r.._..._..-..-._-

¥
|

L)
i
L)

[
ir
i

e N A R N
L N N
Rk i &k Kb i ki N N N N N N R )
iy e dp iy Sl i b ey dp e e i ey e e e eyl e e e e e e e e R e e e e e e e TR e e e e ey eyt dr ek r i ek
e et e A N N N e N N Rl ol N A M
Wi e e iy i i ek e N R A
L S N L) N e e N N N BN
dp ey i dr e ki N N N R A N el e
N A MM N AL MM N N N e e et 0 L M A AC N M MM N
- i N N NN N )

ar N o e N )
i i Jrodr e ey dp p dp e e e e e e e ey e kAR e e b e BN R R R e e e B e e e e ey dp ol e i ke

i
it drdr Jp e dp dr de dr dp dr o dp dr de de de de Jpode bo b de dr o de de e dr be 0k Je b drom e 0 O B ko dr Jp b b & Je A ko e o dr dF Jr Jp Jr o dr & dp & dp dr

FY

E)
P
|

F3
F3
F3

x
NN N

EN
3
Fy

Ltk 3 o
i

F )
»
»
»
o
»
»
¥
»
*
L e )

i

¥

*
*

Lk
ol

x
ot N )
&

et

E R
¥
N e

)
a-tl-:l-
EY
)
X
F
N e
)
X ¥

¥
X
¥
¥
L4
¥
¥
X
¥
¥
X
¥
L
X
L}
¥
¥
¥
¥
¥
L}
L
L4
L}
L
L4
L}
L
"
L}
L
X
|r
L
"
]
L]
"
]
.
"
L}
L
F3
¥
¥
X
¥
¥
¥
B
¥
»
¥
¥
¥
B
»

»

e
x

)

)

NN )

Wttt Ny

Ll
.._..4#.4;”4”#”4”4“#”4”;“{”4”4 A
i e R N e e R M e A A N
.4.._.

5
»

*
L
i

¥

ﬂl*-l'-ll-ll-ll-lll'llllllJrJr

RN R R e N )

L e e il ala) L)
R MR MMM MM MM M

]

C )
r

L
]
L
x
X
L
»
X
»
i
]
»
P
ey

A X
E o

L)

)

r

r
i

E ol
it
M

L )
ol
'y

AR
L
:4*4-4-44-4-4-4-4-4-4-
E) X
X
¥

L
L]

L
)
»
)
L
i od oA
X
X
X
X
X
X
.
X
a»
F
¥
X
a»
F
¥
)
X
X
a»

»
-
L)
»
»
Ly
o
)
»

) N N N N N T )
L o e L o b Mk W h s N ol r
o L N NN N NN N NN N A N A N ML N M N ML MR M N M M AN

X

L) o X
& ar

.n...:.&t.rkn*u...u.__ﬂ.._”... .__..___.___t#i;;H;H#H;H#H#H&H”HH..r.r.,_..qt...r.__k.._h_.__.r.qh_uh_.__.._.q...rah_.._#.__u..k.ru..u.rk.r#....,..r...r.q#&.q....._;...
L RN L U N N o sl )

M e N N N N s NN )

Cal N ) L ) e g R N N N N e )

N N N N N N N N N S SN )

W i i e R N N N N o s N W)
N R N N I R N N N Sl N

R N e N R At s A L M T e A A A A N M M RN M R M R M)

L) N N N N N N N N N R N N N A N N

L
¥

.4#4*&.__.4H.__.4

5
X
&

L)
ey

»
LN N )

»

i
s

»

P

ARy

L

r
L ]
r
L
r
r
L
r
r
"
r
.
"
r
L
r
i
¥
i
i
r
¥
i
i
¥
i
i
¥
¥
r

N )
N )
X ¥

X
ik y

»
»
¥
»

e W AR e e e e e e e e e e a a  ae w
O
i i e e e e e e e e e e T e
o b Wk b b o
...*....4##...#...#”..”*......”.4#*...*#& e e
L N N N O
i

X
X
i
s
F3

i
L e N T e kA C N E E aC a Ea

N N g e N
A A A e e X b

ok * r.r r.._ .r.r.r.._ .r.; .r.r... .;..r.;..r........;.j.i HHHHIIIH
. T. ..._ r..rq.r__.r._.-.._.....__.-. IIHHRHHHI L ...l.ih
. P HE.H!HHHH'.—.J.hh
y L A AN
v_.u__v_ ]

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

