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(57) ABSTRACT

A new and distinct cultivar of Anthurium plant named
‘Changing Love’, characterized by 1ts upright and outwardly
spreading plant habit; freely clumping growth habait; durable
dark green leaves; greenish white, green and light red
tri-colored spathes with grayed purple veins and grayed
purple-colored spadices that are positioned slightly above
and beyond the foliage on strong and erect scapes; freely
flowering habit; and good inflorescence longevity.
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Botanical classification/cultivar designation: Anthurium
andreanum cultivar Changing Love.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Anthurrum plant, botanically known as Awnthurium
andreanum, and hereinaliter referred to by the name ‘Chang-
ing Love’.

The new Anthurium is a product of a planned breeding
program conducted by the Inventor in Schipluiden, The
Netherlands. The objective of the program is to create and
develop new compact, freely clumping and freely flowering
Anthurium cultivars with strong roots, dark green leaves,
attractive spathe color, and good mflorescence longevity.

The new Anthurium originated from a cross by the
Inventor on Nov. 25, 1997 of a proprietary selection of
Anthurium andreanum 1dentified as code number 9715, not
patented, as the female, or seed, parent with a proprietary
selection of Anthurium andreanum 1dentified as code num-
ber 9713, not patented, as the male, or pollen, parent. The
cultivar Changing Love was discovered and selected by the
Inventor as a flowering plant within the progeny of the stated
cross 1n a controlled environment in Schipluiden, The Neth-
erlands 1n January, 2000.

Asexual propagation of the new cultivar by meristem
culture 1in a laboratory in Belgium since March, 2000, has
shown that the unique features of this new Anthurium plant
are stable and reproduced true to type in successive genera-
tions of asexual propagation.

BRIEF SUMMARY OF THE INVENTION

The new Anthurium has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as tempera-
ture and light mtensity, 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 Changing Love. These characteristics in combination
distinguish ‘Changing Love’ as a new and distinct cultivar:
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1. Upright and outwardly spreading plant habat.
2. Freely clumping growth habat.
3. Durable dark green leaves.

4. Greenish white, green and light red tri-colored spathes
with grayed purple veins and grayed purple-colored
spadices that are positioned slightly above and beyond
the foliage on strong and erect scapes.

5. Freely flowering habiat.

6. Good inflorescence longevity.

Plants of the new Anthurium can be compared to plants of
the female parent, the proprietary selection identified as code
number 9715. In side-by-side comparisons conducted in
Schipluiden, The Netherlands, plants of the new Anthurium
differed from plants of the selection 9715 1n the following
characteristics:

1. Plants of the new Anthurium had darker green-colored
leaves than plants of the selection 9715.

2. Plants of the new Anthurium had flatter spathes than
plants of the selection 9715.

3. Plants of the new Anthurium and the selection 9715

differed in spathe coloration.

Plants of the new Anthurium can be compared to plants of
the male parent, the selection 9713. In side-by-side com-
parisons conducted 1n Schipluiden, The Netherlands, plants
of the new Anthurium differed from plants of the selection
9713 1n the following characteristics:

1. Plants of the new Anthurtum were larger than plants of
the selection 9713.

2. Plants of the new Anthurtum had larger leaves than
plants of the selection 9713.

3. Plants of the new Anthurium and the selection 9713

differed 1n spathe coloration.

Plants of the new Anthurium can be compared to plants of
the cultivar Fantasy Love, disclosed mn U.S. Plant Pat. No.
11,771. In side-by-side comparisons conducted 1n
Schipluiden, The Netherlands, plants of the new Anthurium
differed from plants of the cultivar Fantasy Love 1n the
following characteristics:

1. Plants of the new Anthurium had flatter and darker
oreen-colored leaves than plants of the cultivar Fantasy
Love.
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2. Plants of the new Anthurium were more freely tlow-
ering than plants of the cultivar Fantasy Love.

3. Spathes of plants of the new Anthurtum were larger,
flatter and more greenish white in color than spathes of
plants of the cultivar Fantasy Love.

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. Colors 1n the photographs may
differ slightly from the color values cited in the detailed
botanical description which accurately describe the colors of
the new Anthurum.

The photograph on the first sheet comprises a top per-
spective view of a typical flowering plant of the cultivar
Changing Love.

The photograph on the second sheet comprises a close-up
view of typical inflorescences of ‘Changing Love’.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart, 2001 Edition,
except where general terms of ordinary dictionary signifi-
cance are used. The aforementioned photographs and the
following observations and measurements describe
10-month old plants grown 1n 14-cm containers in
Schipluiden, The Netherlands, in a glass-covered green-
house with average day temperatures of 23° C., average
night temperatures of 21° C. and light levels about 6 kilolux.

Botanical classification: Anthurium andreanum cultivar
Changing Love.
Parentage:

Female parent.—Proprietary selection of Anthurium
andreanum 1dentified as code number 9715, not
patented.

Male parent.—Proprietary selection of Anthurium
andreanum 1dentified as code number 9713, not
patented.

Propagation:

Method.—By meristem culture.

Time fo initiate roots on a meristem-cultured plant.—
About 28 days at 20 to 24° C.

Time to develop roots on a meristem-cultured plant.—
About 270 days at 20 to 24° C.

Root description.—Thick, tleshy, dark pink to cream-
colored; lateral roots, thick and abundant.

Plant description:

Plant shape.—Upright and outwardly spreading plant
habit, narrow 1nverted triangle, symmetrical.

Growth habit.—Freely clumping, bushy and dense
ogrowth habit; about nine clumps per plant. Appro-
priate for 14-cm containers; moderately vigorous.

Plant height, from soil level to top of leaf plane.—
About 35 cm.

Plant height, from soil level to top of inflorescences.—
About 33 cm.

Plant diameter or spread.—About 42 cm.

Crop fime.—About ten months are usually required
from planting of young plants to finished plants 1n a
14-cm container.

Foliage description.—Arrangement: Alternate; simple.

Quantity per plant: About 50. Length: About 14.4
cm. Width: About 9.9 cm. Shape: Deltoid. Apex:

4

Apiculate. Base: Cordate. Margin: Entire. Texture,
upper and lower surfaces: Leathery; glabrous,
smooth; durable. Venation pattern: Pinnate. Color:
Developing leaves, upper surface: More green than
146A. Developing leaves, lower surface: 146B.
Fully developed leaves, upper surface: Slightly more
orecen than 147A. Fully developed leaves, lower
surface: 146A. Venation, upper surface: 144A.
Venation, lower surface: 144B. Petiole: Length:
About 23.3 cm. Diameter, just below geniculum:
About 4 mm. Diameter, at plant base: About 4.5 mm.
Texture: Smooth, glabrous. Color: 146A to 147A.
Geniculum length: About 1.7 cm. Geniculum diam-

eter: About 4.5 mm. Geniculum color: 146A to
147A. Wing length: About 2.7 cm. Wing diameter:

About 5 mm. Wing color: 144A.
Inflorescence description:

Inflorescence arrangement.—Spathes with spadices
held slightly above and beyond the foliage. Flower-
ing structures arise from leaf axils. Freely and con-
tinuous flowering during the autumn in Schipluiden,
The Netherlands. Typically about eight inflores-
cences per plant. Inflorescences not fragrant. Inflo-
rescence longevity: Inflorescences last about two
months under winter conditions and about three
months under summer conditions; 1nflorescences
persistent.

Spathe.—Length: About 8.1 cm. Width: About 5.4 cm.
Shape: Deltoid with cordate tendencies. Apex:
Mucronulate. Base: Cordate. Margin: Entire.
Texture, upper and lower surfaces: Leathery;
glabrous, smooth. Aspect: Cupped. Color: When

opening, front surface: 150D; towards the base,
145A to 145B. When opening, back surface: 150D;

towards the base, 144C to 144D. Fully developed,
front surface: 144A to 146B; central region, 51C;
venation, 185B to 185C. Fully opened, back surface:
144 A to 144B; central region, 51C.

Spadix.—Length: About 5 cm. Diameter: About 8 mm.
Shape: Columnar, tapering towards the apex; apex,
obtuse. Cross section: Rounded. Aspect: About 10°
from vertical. Color: Immature: 180B; towards the
apex, 179B. Mature: 184C.

Flowers.—Quantity per spadix: Numerous, about 200.
Shape: Rounded. Height: Less than 0.5 mm. Diam-
cter: About 0.8 mm.

Reproductive organs.—Androecium: Anther color:
11D. Amount of pollen: Scarce. Pollen color: 11C.
Gynoectum: Stigma shape: Ovoid. Stigma color:
N155D. Ovary color: N155D.

Scape.—ILength: About 28.6 cm. Diameter: About 4.5
mm. Strength: Strong. Aspect: Erect to slightly out-
wardly slanted to about 30° from vertical. Color:
Between 147A and N199A.

Seed and fruit.—Seed and fruit development has not
been observed on plants of the new Anthurium.

Disease/pest resistance: Under commercial production
conditions, plants of the new Anthurium have not been
observed to be resistant to pathogens or pests common to
Anthurium.

Temperature tolerance: Plants of the new Anthurium have
been observed to tolerate temperatures from about 14 to
36° C.

It 1s claimed:
1. A new and distinct cultivar of Anthurium plant named

‘Changing Love’, as 1llustrated and described.
¥ e ¥ ¥ e




US PP15,139 P2

Sheet 1 of 2

Sep. 7, 2004

U.S. Patent

\ . X
I X RO
H”l“ﬂ“ﬂ“ﬁ”ﬂ”ﬂ”ﬂ“ﬂ HHH H“H”HH ~ ” HH“H”H“H”H””H”_H” .H“ HHH Hv“”Hu_.H”H”.!HHHHH!E!EHU.RU.RHH
A AN N E B A M N M N N N N X A k

-_.

.

X
X
)
i
E
h_]
X

F
)
F
]
E
4

x,

H“H"H“H”H"H“HHH”H” H“H H”H x HHHH x HHFHHRHHHHHHHHH HHH IH e M,
= llﬂ |
x e X XX
X REREXREXENLMN
B K XX KKK
A L X
Hl!"l“ﬂ"ﬂ“ﬂ"ﬂ“ﬂ”ﬂ”ﬂ“ﬂl HH I“H IHHHIHHH
AR R KN XN XX K KN KK

.
X,
"
.
.

HFFH”HHH
K

A i

F
]
E |
Y
Ml
F
-
EY
]
H)
Ml
Al
M
E |

E |
Y
M
E |
FY
Y
FY
]
{_
EY
FY
Al
H
F
M
it

E N N

A

A
Ml
F |
E
A
F
o,
E |
.,
E |
F
M
M
F
e
F
o
2
o,
F
™
E
F
.,
‘2
F
P,
‘2
F
‘2
F

A
]
H
EY
]

-
N

X

] L H
HHIFHHHHEH!HHHHHIHH l”“!

H

.

E N .

M

x MR R E K JERE E R XX XN ERE AN M EXNERMNE X
IIlIlIlIIII"IIlHlHIIIHIHIIIIHIHHIIHH!HHﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂlﬂlﬂll .

i

E X E IH!IIIHHIIIHHIIII x

- II | Hﬂ II lIII Illlﬂ Hlﬂlﬂlﬂlﬂﬂﬂl -
& "H"I"Ilﬁﬂ“llﬂlﬂ.ﬂl | x X KX

L "2 ll“:laluu ]
. ” l.."l""ln”Ill nm“"u]n"ana"a"l"l“a“laa x

e

lHHHlIlﬂlﬂlﬂlllﬂlﬂlﬂﬂ!lﬂlllﬂlﬂ Iﬂﬂlﬂﬂl
IIHHIIIIIIIHIIII lﬂﬂﬂlﬂlﬂﬂlﬂﬂ IHIIIHII
ERERERE F IIIHII"I“I"HI“IH

IHIHEHII
" -H | I-I.
A ||

H-Hhﬂ
:tﬂlﬂ:lnh

MM A
F
1)
A

M_N
e

IHIIHIIHlllllllﬂlﬂlﬂllﬂﬂlﬂlﬂlll
R MR o
e e eSS

| | | M| IIIIIHIII II Illllll!

R R
I

T

b
.h"I-I-RH.-I-I-I-l-H-I

"

e

[ ) LR
L N el U et

R e )

| et i A e M M B AL

™

5%

g

. ¥
ar [ ]
H.........H...H...H...H.qu....q._._n.._...____“...ut.___
i Jdr i [ [ ]
- Fra Tty .-.-.4”......

-
P
e

]
HIH ER HIT
e

R EE R R XK lﬂlﬂlﬂlﬂﬂ!ﬂﬂ! -,

g
"l
Al
’

A A
Al M
Aol MM
Al_l F!-Hx?l
H:H:H:H:H
HI"I'H"
Al
H:H
H"H
H!il
A

X

ol
Al
A
-
Al
Al
Al
x
F
Al
-
Al
Al
-
x
Al
o,
x
Al
-
A
Al
-
.
F
2
-
k.
|

HHH HHIFHHHP!HHHHHHHH x, HHH

A
.
x

N

N e e
o i
i

Ml
EY

IHHHHHIH:HHHHHHIH
Hxx
H
]
-
EY
F
Y
H
-
)
H
FY
Al
Ml
l

E
1)

N A M A M A xR M Mo M N AN A
X
al_
.

A A A A AN N M M A A A A AN

e’

KN
L
i
anHan
N
A KN

3

S

Ml
HHHHH
H
.
o
H
x
HHF'
H
FY
Al
o,
K
b |
Ml
x

A A AKX KNXKE N

F N
F N
EY
l?:l
Al
F]

)

AN
IIHHHHHH:HI
"!Hll:h

Al B

>, E-?l!l.

X
ol

x
o il'!:! )
i
X
»
x
2o

l.hlllﬂuﬂlﬂ
X

i

1.
4

|
FY
»

"H"HIHHIIH“H“I"I"H“HHH k]
| E R KK R
KK EEELRETRK XN
III Illlﬂ"l"ﬂ”l"
X XK K
IHIIIHHH

A
£l

e

A
Ml
|
Al
A
A
Al
]

L

i
X

o

)

FY

-
X
»

L

X,
H‘III'
>

LA

h_]

E e

-?l?l?l?"
IHHHHFHHI!H
Al
-
"l'

A A

|
|
|
A
H:HHHH
HIHHI'HEHHI'HI'
>

I"l!llxll! Al

AN AN A X

al_pd_a MM

I-I-I"H
H!leuﬂl'!ﬂ

L
HIIIIHHIH
EE XN
KN KR

X
|
M

)

M A Mo N

L |
I:H:h-ll

|

Al

HEHI'IHI!HF

-llllﬂnﬂnh

"ﬂ" EELRE
| |
IHIIIIHIHIHIIII
s
Hﬂ HHIIH-HIHIIHHH e
-IHHHIHIIIHH-IHIIH e
Ilﬂllllllllﬂlﬂllllﬂun
R

l

I-th
W

#ﬂl IIH

A A A A d R B
: d E A A A i i
A A i i P R A e e o ot ERE IR
A A s s e
R P BB e
Lo P AN .
AT T N R N N RN A W nmx“n”x”nnn”nnnﬂnxnu..ﬂ. o
A A S A

XX KR AR A R AP R A A R R AR A A AR e A A A )
R AT R e A e A A A A PR AN N lu”

e e e e e .

o i e s
F N I REER CEREERTAEXKEXTRE KX XXX XTERTER RN A AR R A A A A A A o ]
] " X E l“ 2R A e R A A e a aw a w  x a

x .."a”__.Hn“nH:“..Hnna“a“nnx“a“nnn":“n“n"a _—H.r“w“
L .
L et
[ & o [ ] & - . .
o e e R o e e R O T S A Il el i i

R R R e e
I e
.."au__."nnl“__.“n“nnan:nnnnnxnnuanunuv_”v »
L, ;
i
e e o g e e e

)
i an

F
O Tty
.

»
L)

»
ar
]

k L A L] ok ok & Mk
R - . -

r
r
L]

[ ]
L L |

3
.7
" F
.
b
B

i e Jp d e dp b B bk kA Ao F " om

g et J drodp dp dp b owom om h oaomoaow . ll_-.

R N e N W "

ERLERDXENXEXERNNKERESXR L dr i 4 dr i i dp de o g dr A ar A b x

LM ) > m i x K

L ]
X REXREXERELTARENREALARENRER.]SN & & i & i X & IHHIHI.EIHH“I“" l."‘.”l”l" . ) . y A y y " . . L] i

AT 2T
n"nnnu.nu.n:.na.

M
|
L |

2
4

F

-
%
i
X

EY

EY
b

L Hﬂun HHEU.H i H.I.HH. o

R R R DR R A R R R P

o A

I N i

A

T e e

Y
H
Y
k]
FY
F
Y
H
FY
h ]
k4
H

A O A A A A i A i x

I B N

N e el e T

i i

I I
o i

M
FY
]
F
o
-
A
H
&
Y
E |

M EE NN KR N NN NN AN

X AR
R

XXX X Illlll

'H:H:R:H:I:l:ﬂ
S

A A A AL AL
R N A A X A
N R

ol

A
Y

A_A

E |

Al
-]

XA

x

)
Y]

Al
Al
Al
Al
|
H
2
)
‘2
H”il'
k]
‘2
EY
)

.

b
N
X
X
.
-
‘e

. rx
nannuunxa..xn.._.r..r..n.r..n.r..r. .
..n"n"n“l“a“a“xHx“H”xHr.Hﬂﬂﬂ#ﬂjﬂ#ﬂ?ﬂ#ﬂ#ﬂ#ﬂ#ﬂﬂl )
EXENXREXEREREX NN AKX
A A A e A e

ol

lIIIIHII!IHIHHPHHHHHFHHII

IR N A N A N

X
XK
xR X o a xR

-
a“u“n" e s
nnnn

e ’ ; e ; A ’ NN )
b i, o ) L
e L ; . .

e na Wl e
. e
e Al e

At L - . . -

- x.l.x. ”x. H.l.H.-.’”.-“".l.H.F’”.FH.I.H.F’”.IHF..I.H.F

R R LT B T T T IR R T e I R R R T e B R B U T R T Ol R e N I ‘a 3
xR X i iy B d N i X & N

i A b oa dr b & dr dr § Jodrdr b dr B4 Jrodp Jp dr dr & Jrodr de § Or oo 0B o 4 o r A b & ow &
e e e T T e e e T e e e e e T e e
TR e e A AN N I e AL RN T T E A R .
I e A N N e N I N A .
' B od J b oy & = d de ar B dp Jr Jdp dr Jr drodp dp Jp o Jr dr Jr b drooy Jr o dr e 4 B o m om & Y ) WA A M MM MM A N
1t.n-_.__r.r.__.._.r.q.r.._.r.__.r...t.._..__.r.r.__.._..._..r....._............_.._.....................r...........r.r.r.r...._....r.r.r.__.r.q.—.___.._..r.r.._..._. ! X ; ;
aa a k. 2 na
i | AT e k. .r.-...r.:.-. o .r...t........;.-..;.-..b.-.....-..;l.l.........-....l.l..-.btb..-...__.....r.._ - i.__.__ s 4 > N ...........l..-_l

[ J F ]

A ..._-.___...4.4H.._“...r.4....._”... L) .-H......-
e e L
o e e Pl
L o S ol
RN A R N R A I A

i i kB
L

r
r

X
-I-l'#lr‘r
X

L
»
L

i

i i i

&

»
LIC ]
f

i drodr o oa

"I"Ill_.-..-.....r.............__ tat. ”
» .-.I.-......-..r.-.t.l.._ .

- Xk dp b owor o

L) A e A

-_l"
» A Ak
I-.-I“-.-l-. e e ke
- or
-_-.- i

»
b -l"

O

-

CL s -
& E W Xk ok d
T A b &
oo .-.l.?rll.:-....._..
L L]
.

¥

4r
L
FY

¥
L)
¥
)
»

L
Tty
L

P
L)
¥
[}

I
S
o

F
L

'
3
Fy

)
FY

L

E)
¥
E )
»
»
EY
»
-
¥
»

»

ol
¥
.
»
)

-
i

o r

i

3

¥
xx
)
x
)
)
¥

)
n o d kR

L
X _dr dr oy

L
X

X »
¥
EaEN
L)

L)
F
F)
&
X

R MM )
o
»

r
N

L1

L
i
i
r
r
I
L)
X
X
L
X
»

X &
s
L A
EE
L
X X

[
T

NN NN N )

L N )
W e e ey ey i e e
s R Rl e NN L NN N
F A I & [ & [ r r o b
-.__.r.r..........4.__..4....4._._...-.4._..1..........._.._.....4.........._._..........-...4............r...t.......q.......q-_....-....1~..
l

L

a»

&
»
L I N o S S e o et A
._.__..”...“r“..—......r.r.....—.._tt.q.......q.q................q....-.q........_....q.._...... X ....4.......r.....rut...r....4.r............4....4.....q-“»... .
e, N e e e e e T e
* R I T e g ey e P i
. f st A O N N o el e
T e e ] ) ) : I A M Al a Al A N NI ALt At AL
e T : S e e o A L L I I N N R
JERRC NN N ; T dr dp g e dr dr i Bl ot e e drdr bk m e g e A A w .
. Ui i T T T e i e e A e i
) =L ) L I A e e R vy v g S A
e R N Al Al N A R LA N AT
.._..r.q.rk.q...&k......&....a.q.-..a.qkk.qr&k.rk.qr..q.__

L3
&

moar & ok M d doodr dr o drodr ok k
N O A ol e N e A N N ] ...“”.rH.rH...H.r“.r......rr................_.._h
s .
Fw e e e e e iy el e i e e e ey e e -y aely N Xk
N N N N ) 3 R N D
F o & & & de dooa i drodF Jdroip Jrodp F Fa r o d i de dr b i &
m F & M & o Jo Jr o Jrodp Jp 0 B O s koA ow ook g
e e a a
.
W Aty e e e e Fe T

.
. ¥ kay

e e P H H Py H ar
PO N ) F kA e el kR
e e aa aa o
Fom bk B M & 4 odp dp O O Fon b oa ko A MM
e b e deodp Jp e & i o hrak oa bk ki
ST NE T S0 NN AL A -k
I A N RN P R N N A R
.__..1.._._1.__........-...1.-......_1.-..-...1 i i i el P .....-.....__..__.._..r.
dr b o Jr b i o N T.r.T.-ll.T.T.-..T.T.:.*.T-
B i & i .........._.....r.....r

F

e

¥
Eal
EE

e

ar i
oo™
e
i ke d
dr e d

Hr e e e e

NRRNNTN,
]

B
wiky
¥
¥

i
aTx A" .._..__.._.....-.

IS
i
L

x
N N N N M)
xR X
»

LN N

[

[ ]
-
L]
-
"
L]
r
)
r
L]
L
]

ey
-

F)
A
F
X

ENC RN N

Ea M
ENCNEE
Lkl

X &
"
)
¥

x
xR xxy
¥
)
¥
¥
¥

L
Ay ....r....._....ru......._.
ar
o
******.l.bb.*l
e N A A Nl
[ e e
[ A i i A
N T T T T
e Ty
dr dr e ko de dr b de e
i iy dm i W dr
e RN
-..-..._.-..1......1......1 .._.....r.-.t.__..-.._...._. e dr A e
P
Foa b B b a § ok ki i ko h doa
e N A
Nl i O dp e dp b dpde dr bk e dr
P
v r ae  e a  u  a e
. T T e e
N A i i i W
SO A ) e e T e
W dr B o e he beom . : dr e de dp dp e dp de Jp e e de B de dr M
e e e, . . N A NN
! t}.#...k..t.;.t}.}.}.#}.t}.t#l. F ek i A e
S L L o
N N A N N
ey T T T e e
A N N N
e
wrr e a a a Ya a N Ny

& dr dp g g A A a A i

X dr b b d ke A 4 b X ke d

.-..-.........l.....r...-. t.r.-..r.-......._..r.....-......... .r.........__ 4

S dp g dp 0 dr b g ke R e b d

» o d

l.”l.”l.”l.”l.”.?“h.}..?”.?”.!”k#.?”b.h
i ar

iy .-_.'.-.l.}.l.}.l.-.l.}.l. l......._.._.l. .r.....r.-...

w i N

kA kF hra
& dr ar A od X
.r__......_.r.._...l.—....._.....
NN AN
e O W dp dp i

PN
¥

.
X E T

X d X d A
X

x

¥

¥

¥

-

¥

r

R

]
WAy N

s
ki
Py

X
i &k Xk
Ex ok xy

r

L]
v
LN

i
x
LM AL
xok xR
¥

L
¥
Xy
Xy
L R

e

" e
B
N e e

..n...._.”v_Hv.”nunnn”n"nwaninnun“n"nn "
N o P R R R A

L r o i
..4.4.__.».._“..“...“.4“....4....._.-
P N

P Ry
._..___._..__.-_n N N
L AL R A h A
y -......r.....—.q...........at.—...._.t.-tr...—..d.”..— e ) . ; e 5

M, N
Eu__””H.HH”H”.v.u..v_Jv.?!”!“!”ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ"
M R AN M

xHu_Huwxmx”x”xrxnxxx“u“unanun
”u xur.xu nnxxur.n...muu_ A e e
(A
L SN N N
X H ” X H ”r” ”n”nn_._”x“r. Mo
A N A
Hr”._. .Hr. a“nnn”vﬂn”n”xn i ”___Hn”n“l
A K KN KK X
o
i
" RN RN
XX AN X EN XN EREE R
s o
X EXAEXREELRE XN
X i
i
. XX KK NN
EREX XXX EEXXEXR R
XX A KX X X XN XX
S N

Ly

XK

x

o

FY

-
i)
|
|

FY
Ml

P

R_E XK
HHHIHHIHIH
F i

REXE
E A
HH

NN AL A
i

x
-5
L
i
X
o

)
)
|

E
X,

A
o A A A

XX XER X X XESXMNE
. Hlﬂlﬂlﬂﬂﬂﬂlﬂl!ﬂlﬂlﬂ
II.I!HHIIIH

ﬁ“ﬂﬂﬂﬂﬂﬂﬂﬂﬂ X

P, HH”I”H“IHH“H nE TR
lﬂﬂlﬂﬂﬂ#ﬂlﬂﬂ!ﬂ!ﬂ E Y
IHHIIHHHHHHHHHHH x_N_x

M
X,
|

o A A K M N K

M

2
N AN A AN NN

M X E R RN MK
A

A
x

XXX KN ]
| HHHIHHIIHIHI
X RETF £ F XX

ERXRE X X
X AL XREMALTRK
XX N
EREXEXREXXEE
x H“lﬂl"ﬂ"l"ﬂ“ﬂ
] Ill HIIHHHHIH

)
A

R
xR
]
XX X
&

]
] “H“H .HHHHH“H”I“!”H”I“H“H H“H“l”l“"
| R XN ERXKENXKESTS®TX .
L AP N E M EE RN RN NEX R
M MR E N AN NN NKEREXXERE N |
A M NN KN ENEREMNEEXELENEEXRE
H.HHu..Hu_mHHu__vmﬂlﬂﬂlﬂﬂllﬂlﬂﬂlﬂxﬂ#ﬂlﬂﬂ x_ KK

i

LI
A A N
LR A A X AN
)
L]
e Ty Ty

RN RN S

»
F3
L

1

> .Hu__”u__”HHu__”H”HHHHH”!“H"H"I“I”!"H“H“I”H“ﬂ“ﬂ"ﬂ “.r:..-.“.-_
3 AN L E M XM E X EREEXERERR

]
AN

el e
A T i

ol i T
ol A I
A Al e e i e )
ol

! L

e
e e

ol I i

gl ol T L)

u”rv.xxnarxu”xrxxxuaxxnxuaxnaxxua >

T,
bty

|
L]
g A
s nalr ek Mk Jodede & S dp i e

AL T RN e

o w m F e e e e e P y L4

T e ......_ *a .4.. * r......_.l..-.

. nF Foa i kod X R ]
e " F om bk bk om oo k kS oa d o dod de o ¥ i

s a2 aara S I RCRC A N N

CNE AL AN .r.q._...........q.”.........

-

-
-
3

O I A -



=
Sl
N o M
; A
e
o

L NN N e

US PP15,139 P2

S
Ko g g
. ann.-“l“n“la
A A

o
?l:?l:l M
AN

L, L, L, r
A A A e A R .
I o A e e
i
i i
o e e e
oo o o o e o e

o
E

™

Sheet 2 of 2

FY
W
Y

; o
* .xnxﬂxunﬂananuﬂa“xuxﬂnn oo , p xx”x”HHHHxHHH__.HuHa“H“a“a“r“n”a“l”x”a"l"n“a"lla
A I i .._“HxHHuxnnaanan.xla.xalnl“%lnﬂ
|

2
2w

2
2
L)
2

X

X

p
Lt )
L)

E)
)
¥
-

FY
Y
)
FY
FY

i x”v_”x”nnnuxﬂxna“annuxwxf ; ...x”n“..HxH__.“..HnH__.“..“a"a“n"auzwx“a“a"a"x“:”"l
. ’ o o e e e e e A
N N N N N

A
i
A
-]
X
X
)
X
)
)
A
X
)
Lo e
¥y
e LA

Ml
o

*
r

-_”.4”&”...”_-”*“...“.4...
r
AT i

A A

A

A A AW
i
X

"

o,
.
A

Al

.
|

A
Al

»

EE R N
E X X F

L
L iy, i i

4 Xk

i i e

XA

r

L e
L]

5 F X
et Y

AT
#”...“#Hf..r e
[ o
-H...H...“.q......n...“:”._”....._.rﬂ...un_”.qn.._”...
e T

&
r
R

a»
L

[ |
b ....l..._ ity

Sep. 7, 2004

¥
)

L e

e
»

o Yo e e e e
.
" PR N N
* e N
[ ]
S M
R A M, WO
o
I L e
e e
MM AT Mt
NN
RE Ty ar
bl e

X k¥
¥
LM
L )
i
¥ R K
LN
)
[

i a
Ll )

o
et

PN
F r F
e T ._..__.w

X
4

RN A AL RN
o ki oy i
-

"
3
¥

L}

.

r
|r

Ca )

-.....;...&.....;.v;.r.."buh...
Ealy

r A

i
X
-I-

»
R
s
a-#;i‘:'*

r
L e

o

Jrodr e A ke
[

. . ; ; ) ] P

x

¥
L)

S

X ¥

o

L]
F3

L]

X
L]

&

L)
L]

]

o b i ow

X
[ B
L

* &k om
Pl

r

E
&

ir = &
Ll
=

"u
LT
kak

.
b'l'
& I
»

»

oA dod
-

m Aok om

.
[
L]

Wy
)

¥
X
.-b
r

»

. : W M NN

N N A N

i =

L

LI

& .
ol
)
ok
]
2

iy

X
¥
o
Fow

| ]
.

E

A4 i = &

drdr F dr B & a2 & b b b s
R
LBk F k k ok bk b woa ks kR

-
]
[X

[
)
L ENE AL

i B

T

‘_r‘drblr_#
il1r1r-|' )
ERENC NE N N N N N B

o
-
ey R R F

L
'
il
x
J*I*i*i i
! .
i
x

iy p ke
'
SN )

o dr i

L3
L[]
LN

L} '.!4'
»
L

I )
»

Ak N

L

._._-__-.
.rl.... i
r ....._......r.r.ri“t.._ "ar

i 1..11..1.....-..-_.-_.-. T
oy

PO
LA )

A P AL A A AEIL R

R o o T e T T )

N
ol F O
. - i
Pt
-

a r u b ¥

X ERC Sl al nC NS
RN e T

I o i .

R N U NN T R A M N

-. .4“.?”&.”.”}.”.? . "
.
oy

o
R & =

B b b b oa d o b ke bk bk ko

N i R et

PR
L ]

o .n.rr.._.-...._n.._.r.r....q.....-..-_l “ Jod b dpod b Bjr b & b & w i a

*

'
NN .

U.S. Patent

a b s ks X oa

- X
-
s .tII




	Front Page
	Specification
	Claims
	Drawings

