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(57) ABSTRACT

A distinct cultivar of Chrysanthemum plant named
“Yocovington’, characterized by its uniform and compact
plant habit; strong and freely branching growth habait; dense
dark green foliage; uniform and freely flowering habit; early
flowering, seven-week response time; large decorative-type
inflorescences that are about 11.4 c¢cm 1n diameter; bright
yellow-colored ray florets; good postproduction longevity
with plants maintaining good substance and color for about
three to four weeks 1n an 1nterior environment; and tolerance
to high production temperatures.
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BACKGROUND OF THE INVENTION

The present Invention relates to a new and distinct culti-
var of Chrysanthemum plant, botanically known as Chry-
santhemumxmorifolium and hereinafter referred to by the
name ‘Yocovington’.

The new Chrysanthemum 1s a product of a planned
breeding program conducted by the Inventor in Fort Myers,
Fla. and Salinas, Calif. The objective of the breeding pro-
ogram 1S to create new potted Chrysanthemum cultivars that
are suitable for year-round production with uniform plant
orowth habit, good vigor, desirable inflorescence form and
floret colors, fast response time, and good postproduction
longevity.

The new Chrysanthemum originated from a cross made
by the Inventor in February, 1997, 1n Salinas, Calif., of a
proprietary Chrysanthemum seedling selection i1dentified as
code number YB-4620, not patented, as the female, or seed,
parent with a proprietary Chrysanthemum seedling selection
identified as code number YB-6145, not patented, as the
male, or pollen, parent. The new Chrysanthemum was
discovered and selected by the Inventor as single flowering
plant within the progeny of the stated cross grown in a
controlled environment 1in Salinas, Calif. The selection of
this plant was based on its uniform plant growth habit,
desirable 1nflorescence form and floret colors, fast response
fime, and excellent postproduction longevity.

Asexual reproduction of the new Chrysanthemum by
vegetative tip cuttings was first conducted 1 Fort Myers,
Fla. in July, 1998. Asexual reproduction by cuttings has
shown that the unique features of this new Chrysanthemum
are stable and reproduced true to type in successive genera-
fions.

SUMMARY OF THE INVENTION

The cultivar Yocovington has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as
temperature, daylength, and/or light level, without, however,
any variance in genotype.
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The following traits have been repeatedly observed and
are determined to be the unique characteristics of “Yocov-
ington’. These characteristics 1n combination distinguish
“Yocovington’ as a new and distinct Chrysanthemum:

1. Uniform and compact plant habat.
. Strong and freely branching growth habit.

. Dense dark green foliage.
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4. Uniform and freely flowering habit.

5. Can be grown as a disbud or spray-type.

6. Early flowering, seven-week response time.
7

. Large decorative-type inflorescences that are about 11.4
cm 1n diameter.

8. Bright yellow-colored ray florets.

9. Good postproduction longevity with plants maintaining
oood substance and color for about three to four weeks 1n an
interior environment.

10. Tolerant to high production temperatures.

Plants of the new Chrysanthemum differ primarily from
plants of the female parent selection 1n ray floret coloration
as plants of the new Chrysanthemum have bright yellow ray
florets wheras plants of the female parent selection have
light bronze ray florets.

Compared to plants of the male parent selection, plants of
the new Chrysanthemum have brighter yellow-colored ray
florets and flower about one week earlier.

Plants of the new Chrysanthemum can be compared to
plants of the cultivar McCahon’s Yellow 11-90, disclosed 1n
U.S. Plant Pat. No. 8,443. In side-by-side comparisons
conducted by the Inventor in Salinas, Calif., plants of the
new Chrysanthemum differed from plants of the cultivar
McCahon’s Yellow 11-90 1n the following characteristics:

1. Plants of the new Chrysanthemum had shorter intern-
odes and appeared denser and bushier than plants of the

cultivar McCahin’s Yellow 11-90.

2. Plants of the new Chrysanthemum flowered about one

week earlier than plants of the cultivar McCahon’s Yellow
11-90.
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3. Ray floret color of plants of the new Chrysanthemum
was brighter yellow than ray floret color of plants of the

cultivar McCahon’s Yellow 11-90.

4. Plants of the new Chrysanthemum were more high

temperature tolerant than plants of the cultivar McCahon’s
Yellow 11-90.

Plants of the new Chrysanthemum can also be compared
to plants of the cultivar Yellow Yosierra, disclosed in U.S.
Plant Pat. No. 12,24°7. In side-by-side comparisons con-
ducted by the Inventor 1n Salinas, Calif., plants of the new
Chrysanthemum differed from plants of the cultivar Yellow
Yosierra 1n the following characteristics:

1. Plants of the new Chrysanthemum had darker green
foliage than plants of the cultivar Yellow Yosierra.

2. Plants of the new Chrysanthemum flowered about one
week earlier than plants of the cultivar Yellow Yosierra.

3. Ray floret color of plants of the new Chrysanthemum
was brighter yellow than ray floret color of plants of the
cultivar Yellow Yosierra.

4. Plants of the new Chrysanthemum were much more
high temperature tolerant than plants of the cultivar Yellow
Yosierra.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Chrysanthemum showing the
colors as true as 1t 1s reasonably possible to obtain in colored
reproductions of this type. Colors 1n the photographs may
differ from the color values cited 1n the detailed botanical
description which accurately describe the colors of the new
Chryanthemum.

The photograph on the first sheet comprises a side per-
spective view of a typical flowering plant of ‘ Yocovington’
ogrown as a disbud-type.

The photograph on the second sheet comprises a close-up
view of typical inflorescences of ‘Yocovington’ grown as a
disbud-type.

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
plants grown and flowered during the summer 1n Salinas,
Calif., 1n a fiberglass-covered greenhouse and under condi-
tions which approximate those generally used 1n commercial
potted Chrysanthemum production. During the production
of these plants, the following conditions were measured: day
temperatures, 21 to 27° C.; night temperatures, 17 to 19° C;
and light levels, 5,000 to 6,000 foot-candles. Four unrooted
cuttings were directly stuck in 15-cm containers, exposed to
long day/short night conditions, and pinched once about 14
days later. One week after pinching, the photoinductive short
day/long night treatments were started. Plants used for this
description were grown as disbud-types. Measurements and
numerical values represent averages of typical flowering
plants.

Botanical classification: Chrysanthemumxmorifolium culti-
var Yocovington.

Commercial classification: Decorative-type potted Chrysan-
themum.
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Parentage:

Female, or seed, parent.—Proprietary
Chrysanthemumxmorifolium seedling selection
identified as code number YB-4620, not patented.

Male, or pollen, parent.—Proprietary
Chrysanthemumxmorifolium seedling selection
identified as code number YB-6145, not patented.

Propagation:

Type.—Terminal tip cuttings.

Time to initiate roots.—About four days at 21° C.

Time to produce a rooted cutting.—About ten days at
21° C.,

Root description—White, fibrous.

Rooting habit—Freely branching.

Plant description:

Appearance.—Herbaceous decorative-type potted
Chrysanthemum that can be grown as a disbud or as
a spray-type. Stems mostly upright and somewhat
outwardly spreading; uniform crown. Very freely
branching, about five lateral branches develop after
removal of terminal apex (pinching); dense and full
plants.

Plant height.—About 28.5 cm.
Plant width—About 46 cm.

Lateral branches (peduncles).—ILength: About 22 cm.
Diameter: About 4.5 mm. Internode length: About
1.6 cm. Strength: Strong. Texture: Pubescent. Color:
146A.

Foliage description—Arrangement: Alternate. Quan-
ity of leaves per lateral stem: About 11 or 12.
Length: About 7.8 cm. Width: About 6.3 cm. Apex:
Cuspidate to mucronate. Base: Attenuate to truncate.
Margin: Palmately lobed, sinuses between lateral
lobes parallel to divergent. Texture: Upper and lower
surfaces with very fine pubescence; veins prominent
on lower surface. Color: Young and mature foliage,
upper surface: Darker than 147A. Young and mature
foliage, lower surface: Darker than 147B. Venation,
upper surface: Close to 146C. Venation, lower sur-
face: 147B to 146C. Petiole length: About 2.5 cm.
Petiole diameter: About 3 mm. Petiole color, both
surfaces: Close to 146B to 146C.

Inflorescence description:

Appearance.—Decorative-type 1niflorescence form
with elongated oblong-shaped ray florets. Inflores-
cences borne on terminals above foliage. Disk and
ray tlorets arranged acropetally on a capitulum. Not
fragrant. Can be grown as a disbud or spray-type.

Flowering response—Under natural conditions, plants
flower in the autumn/winter in the Northern Hemi-
sphere. At other times of the year, inflorescence
initiation and development can be induced under
short day/long night conditions (at least 13.5 hours
of darkness). Early flowering; plants exposed to
three weeks of long day/short night conditions fol-
lowed by photoinductive short day/long night con-
ditions flower about 46 to 50 days later.

Postproduction longevity.—Inflorescences maintain
ogood color and substance for about three to four
weeks 1n an interior environment.

Quantity of inflorescences—Grown as a disbud-type,
only one inflorescence, the terminal inflorescence,
develops per lateral branch.

Inflorescence bud.—Height: About 7 mm. Diameter:
About 1 cm. Color: Closest to 137A.

Inflorescence size.—Diameter: About 11.4 cm. Depth
(height): About 3.2 cm. Diameter of disc: About 7
mm. Receptacle diameter: About 1.25 cm.
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Ray florets—Shape: Elongated-oblong. Orientation:
Initially upright, then perpendicular to the peduncle.
Aspect: Inmitially incurved, then slightly concave.
Length: About 5.6 cm. Width: About 1.6 cm. Apex:
Rounded or emarginate. Base: Attenuate. Corolla
tube length: About 1 cm. Margin: Entire. Texture:
Smooth, glabrous, satiny. Number of ray florets per
inflorescence: About 225 arranged 1n numerous
rows. Color: When opening and fully expanded,
upper surface: 5A to 7A. When opening and fully
expanded, lower surface: 8A to 8B.

Disc florets—Arrangement: Massed at center of recep-
tacle. Shape: Tubular, elongated. Apex: Five-
pomnted. Length: About 7.5 mm. Width: Apex: About
1.5 mm. Base: About 1 mm. Number of disc florets
per 1nflorescence: About 25. Color: Immature: 154A.

Mature: Apex: 7A. Mid-section: Close to 145C.
Base: 155D.

6

Reproductive organs.—Androecium: Present on disc
florets only. Anther color: 9A. Pollen amount:
Scarce. Pollen color: 12A. Gynoecium: Present on
both ray and disc florets.

Seed —Seed production has not been observed.

Discase resistance: Resistance to pathogens common to
Chrysanthemums has not been observed on plants grown
under commercial greenhouse conditions.

High temperature tolerance: Plants of the new Chrysanthe-
mum have been observed to be tolerant to high tempera-

ture conditions when grown during the summer under
oreenhouse conditions 1n southwest Florida.

It 1s claimed:
1. A new and distinct cultivar of Chrysanthemum plant
named ‘Yocovington’, as 1llustrated and described.

¥ # ¥ ¥ #



)

bl dr e e e e e
LI TR e b e e e e
N e )

O ol N
I NN AL AL AL TN AL A AL N
R N
i bl el ok al o
¥ i ke el ke d R bk LK

- N U
o h o

e e e N e 4”...”&H#”...H.r...#”...“.4n..t.rn
Pl M N N A Y
bR AL NN N N
.......4....;#..”...*.._...

e
r
L}
X

X
A
a-:q-:a-*t:a-:a-
A A
A A
A A
g )
Ll )
» L)
ENEE )

L
L e
PN
E R M)

X &

E3

E

ar
A & F &

L o e e 4 e e e e
e N
ar i e e e i T e i

N N LNt Al a2 Al M ACAE A
ol
e

LN AT

- [ ]
EaC A ) 4”...“.4.......”........“.._4...&.___... .___ R RN
o A N N AL R AL MR
P
LA
[y

X
F
Fx
i
¥
y
»

X
¥
i
¥
»
X
¥
¥
¥
X

i
¥
»
F)
FY
¥
»
»
»
)
L
L)
e
¥
L
L]

r

r

>
Ll
ol
X &
L
L
L
PN
L
Ll
N
L
Xy
b*q-
ey
o

F

Fy

¥

i

¥
»
»
]

L

r

r
L

*

o

¥
X
»
»
»
L )
L
L ]
&
L
L ]
&
r
X
»
L
L ]
B
L
»
r
[
i
B
¥
L

R e k]
! .
LN MM NN N

i
)
X
¥

™
X
X x'r
»

N e
»
¥
1]

o
X
r
5

US PP13,031 P2

"
Ty
F3
x
L
L
-
+
»
Fy
»
X
X
»
L
»
L
»
r
[
Ly
L
e )

F
»
X
X
"

Xk
»
F
X K

»

X
i
X
I
¥
ar

N N N EO N )

N . X Wi

% SRR
Hﬂ.vuﬂﬂﬂﬂrnﬂrnﬂﬂﬂr.lﬂ.ﬂﬂ.v.?v
HHHPHHHHHPHHHH.HPF

X
¥

¥

»

»
)
a-:# ¥
X

Y
X kN
4w

i
oA o A
P x .

X e i
o u ar
A e ey e
g W o " N
sl )

e A N AL
e .4....4.........._1..1..._...1._1._1......................_...._........4.4....................4.4....4.4...............t.ril-.
ir & Car N I )
3
o

¥
F3
»
L

»

»

o
o
¥
F3
¥
¥
»
¥
L
»
¥
X
F3
¥
Ea)

]
F3
Fy
P
»
»

X
X
F
)
X
»
F)
F
»
»
F)
»
»
»

I
Fy
F3
»
r
F3
»
¥
»
»
»
i
»
¥
»
»

¥
F3
x
F3
»
¥
X
F3
F3
X
»
»
X
»
»
»
¥
»
¥
LN
»

E)
i
F)
L
L4
]
L
F
¥
L
L}
¥
)
X
¥
)
»
¥
F
»

X

[
[
r

»

F3

X

¥

¥
¥
¥

F3

»

F3

¥

ER N )
X
»
»
F3
»

L
»
L
]
»
F

L
r
»
»
¥
»
i
ar
IS
F3
X
I
F3
X
»
X
X
i
F3
»
X

»
L ]
B
»
L )
¥
r

...1_.......1._1._....._..._....._..14
ar e g e
R AR ) PN ) x ; "
LR e e U W e e W U e e e e ) e e e e
.T.T.r .T
.q&...q.t#...k&&...&_.....&k... H &.4...&#...#.4.4.4*....4.._...&.4....4.4....4 &.4...# . ._,..,_.k.q.___
. . t...._,...q....a..qb.r
.. ...t...&....q.........&..r.......f..r.q...&.4.;.4.., ...Hk .q.r.q H
....

X
X
X
X
)
X
¥
X
F)
i
)
X
¥
»
»
»
F)

»
»
»
»
¥

x
»
X

l!'lr'r:Jr

EE
»
o
L)
X

Ll ke
x
E N N
x

xx
F)
X
r
»
F)
F)
Iy
5
Lol )

»
x
E )

.._.

Ll )
Fy

F

R
Ay

2T el iy Ny i el
A
o >
I d o ke ddp ke d ko bk ke b Bk ok M NN

»
»
B

L

F3
L

r
Lt )
r
X
X X
i
i
A
E
i
i
¥
X
[
[

U N N
»
X

IS
»

x
E )
N
»
X
i
»
i
»

a e X i e T .

r & o
e ap ae ke i i i iy A e A o A ar dr b i
P

x
»
»
ERNE N

¥
»
Lk
FY
»
¥
PR
4;:#
F
i
»
Wt
¥

[N
oW

¥ )

F)
Iy
X
»
»
X
i
)
r
L
r
X X
ty
F)
X
L ]
»

)

[y
o ML AT M
A AE AL A S A LR K,
AN M P
. &
R .. o
AEA AR ik

-
y AAR e

¥
F
F
¥
»
X
¥
F
F
»
»
»
¥
»

¥
X
ar

r
Fy
¥
r
»
¥
X
Ly
L
»
»
¥
»
X
L
X
r
¥
'
XX
¥
i
a
ty
&
]
L
]

oy
»
L )
L
X i
L

L]
r
F3
F3
F3
¥
»
»
¥
F3
L
B
L
»
B
E
*
o
I

X
kb
F3

Ea N
Pl
X a

LR

.T.T
.._.._..._ a2
R

Ll
Rt iy dp e e R L
EE )

.4.4....4.4.4.4._,.__..1._1._1.;*...

L E aE l b al al 3 AN N

i e w WAk ke dr ey

N N A e

T g i i iy gt o i Pt

A e e e e e o NN g ey
o T a a ay

r
¥
by
x
X X
X K
s
L
X
o
)
L)
)
L
L}
Ll
L)
X &
)
[l
X K
ol
Pl
Tty
PN N
X K
o}
X
)

¥
]
"
Ly
L]
F3
X
»
»
»
»
»
L
»
E
&+
»
¥
Fy
'
i
Xy

»

»

¥

»

»
¥
)
X

E)

IS
i
*
a
Fy
»
i
»
L

F3

L
ol
Fy
5
»
»
X

L)
X
)
ERE S
)
XX

2
F
»
F)
»
¥
)

X
¥
L )

ir

¥
¥

Fy

F
Ea
s
X X

X

4.___H.___”...H&H.4“...”.4H
)
e R )
)
H.._....qu...u.___”.q”...”.a”.q”...” 't ;H...H...H*H...”&H.
LR W Al
il s A b & &k od koA
Ll a0 X, e )
L
Y W e .__.._...__..._h.qh._..t”...nk Pty

¥

AL NIENICN
Lt NN )
»

»

i
P

X i
s N

A
R el A Al

Xy
)

»
N

i
o
i
XX
kX
4*4-*:.-: ¥
>
:Jr:lr:# L N N X
#:&:4‘ 'yt
oy
-
EE)
e
s
E el )
LN )
L )
X NN
LN )
L )
EE)
L)
X
L
- ;:4*
4'4-*#*4'4 1.-"4."
N

»
L

X

»

o

]

)
x

X

]

L

»
Er ]

A A N N NN N el
U e R e e i e i e e e e e e e e e ¥
. Wi e e e e e T e e iy e i i e LM 3
’ N S T el S g gty P
ER N SN h ) LR

F
L ....r.......H....H... ...H...H...”....H...”...H
e 0 e e e R e ey e e ey e O e L) A e e e Ll dp i
e e
dp e e e iyt e e e i iyl iy iyl e e
A e ke dde ke e e e dp e i b d dde bk & d o
. [ A E N M D NN N A LM M N AL I W

s R
B i A e e e e e e e e R R e e R , M M NN
A e e e e e e e A e B W e e LM MR M AN

O A A NN N NN N NN N M N E D M DE A N By L e
A b e o T b B i b b b RN N NN
b e e e e e e H A AR S e S

LI e .._......-..._.._.rn.r.r.....t.r.r a a

; X Ak oy a N
.-..-...-..........-...r._.i.r.....r.........r......_ rom A M
N N AL M R N N

....
ek e e e e e e
i odrodr

T dr o i

L N AL N N

L MO NN NN N

s T

T a Y, L L L

ok g ke Ll ) N N A
P e N e L A N N A RN o A NN N AL MMM LTI AL MM o L

RN N RN I M e N M R M R AR A A A AR Rk AR A

LA N W et i iyl e iy el il el

b e b e e e Ll A dr dr e Rk Ak Ak d ki

ot i e e i e e e A e e

M M IEE A M M S ]

.r.._..r....

LR
N A

"l ar o

Ll

Eals

Ll

O NN N

M dpd A
d dr U dr e dr ki ke ko

L
»
»
L
»
X
i
xx
L

)

i
ke )
" X

ML BN

o
»
)
»
»
E
»
o
»
B
»
L ]
B
»
F3
L )
L
F)
F)
vty
F3
F)

»
L
»
»
L
L
»
L

L)

»
»
ERE)
»
P NN
LM
o
L)
)
»
»
X
)
X

Xk K KB BK
L
5
L)
X

)
X %

o
)
E )
¥
L
Fy
LN )
Y
L
)

*
L]
[}

X

PN

L
»

Xy

)
PR
L)

a»
L)

»

FY

Ea )
»

x

y ¥ ¥
L

rty
X

XK E K K R K
»

L N e

P

R R R A RN X
N )

L NC I

»

L ]

)

L]

N
EN )

L4
]
x
"
X
L
i
i
»
F)
¥
)
F
X
F)
F)
¥
»
»
¥
»
»
»
»
»
)

.

IS
i
F3
Fy
¥
»

™
i
L

Xk X N H kK
»
FY

L4

¥k K N B KEK
X

5
s

[y
L]
[3
>

¥
L
F
&

L
[3
i
I3

)
I
Iy
X
X
Fy
5
L ]
Xy
L
XX
¥

&k & k& k& k&
L ]

N N e N N

X X
ey
¥ E XK W
RN
»
E
i
x
L
L
¥
LAl
L
LNt Nl e
»
Ll
3t
EE
XA
L
o

B
L
B
¥
"
»
r

F
»
D et N e e )

r
L

»
X
L]
r
L]
¥

»
Fr
o
1]

X N i
o
Fy
X ¥
PN N
»
¥

X
»

X
*
[ ]
r
L
r
L
.
[ ]
[ ]
i

]
P

E )

X X

i

X

X

\

v

X &

NN Nk E Xy

LN N g

a3

&%
»
F

X %

LS

i

X X Kk

Sheet 1 of 2

F3
XX
X
¥
r
F3
r
x

i X
Xk Mok ko
i
X
r
r
X

*

L
r
L
i
»
¥
I
x
»
»

¥
i
¥
¥
)
o
EY
»
X
»
Ly
F )
»
™
x
»
»
»
»
»
»
Ly
)
»
»
f )
)

»
¥

F3
»
]
X

iy
F3

»

W W e W e i R R

L

X
¥
o
»
5
L )
L
5
L )
L
L ]
F
5 _F
L
L ]
»

X
.

[}

)

)

LM N

»
L}
»
»
»

LE )
L
L ]

L ]

L)

o
5

L &
X r
k
¥ K
[
»
ok
i
»
»
FY
»
»
»
»
a-:qn
LRt
,E
)
M)
K
»
»
FY
»
)
)
EN)
»

i
o
T T
L A

L)
L)
o
X
L

»
¥
¥
»

L)

X
-
¥

LN SO S S S N ..

X X
»
i

»

it
PR AN N
. & A

»
X
»
»

B
¥
L ]
¥
F3

»
E )
»
.

r

X

X

X ¥

x
LN N )

N Nl )
i

i
¥
LM
X

&
FY
»
¥
)
X X K K
Ea)
L[]
L
EL)
LN
)

Ea)
EaE N
X
)

Fy

i
L)
Y
X
i

»
»
»
»
L
»

+

»

¥

¥

L)
¥
Lt e g
+

»

L]
)

X
X

e et 0 R 00 e N

L)

L

P
C N

)
LN N
X ey
E
Ea NN

ERCNN

s
X B ¥
L)
&
X
X
&
»
»
X
™
LN
¥
&K

B
¥
X
¥
»

X

¥

r

PN

¥

L NC Y
»
»
&+
&
»
*y
e
x

F
I
L
¥
»
F
)
i
4r
»
»

X ik .4”#”4”4“...”&...
M
i ku...n.q”.q.___... ol ._..”.___ i
T R0 A A MM M AL
L s
.,_.._...4.4.4
.-..
.._.
....
.-..

L
F
I
X
»
»
.
X
X
»
"
L)
i
FY
F
»
X
»
)

X
F3
»
L ]
L
»
]

X
™
i
LA
»
o
i
i
X
»
»
)
Ea )
EOE)
L
L]
4 X

)
™

L N )
EC
o MM B A RN

r

L g ]
F3
»
»

¥

F

»
»
¥
¥
X

LR N e
X
i
¥

L)

'r‘_:
F
Fy
o
»
»
)
X
X
X
5
x
¥

»
»
¥
X
»
»
»
»

)
L

F3
»
F3
o
¥
»
i
:..
L]
o
Fy
»
¥
»
»
B
L
I
¥
»
»
i
X X
F
)
XX
ﬁ*li

¥
ENN )

x
»

Fy

E )
¥ty
2

F3

)
F)
¥
»
»
]
»
]

Ll
g
*

L M

LM
Pl
P
Pl
=
Eal
i

»
L
F3
»
¥
F3
Fy
»
»
L 3
¥
E
&

)
L
ML NN .
iy .___
da e EaC bl ) LN -
iy iy e Ca N L)
W AL AC AL MRt L)
Ll R )
L N S N )
e ONIGN NI MM
. ; N N T M N
L ka0 Wi i e
U il ke i e A W e e el
W T T e e g . Dl ka0
& - - ol
PO LN M AL AL AR

an

»
L}
L
L}

¥

»

¥

B

»

X

¥

»

&+

i
& ar

¥
»
»
¥
F)
F
¥
»

r

X

Fy

&

X

X

F

X

Fy

&
ol

i
ir
i
ar
S
¥

)
L)
X ¥
L)

[

»
Ty
¥
y
L}
e

¥
»

L)
F

»
¥

»
)
._4‘

L
L]
)
»

L)

L
»
)

FY
L]
¥
)

X
X

o

B

ENENE
»

"
e
)

r
*
P N N N

L
)

X
l'*-l

M )

E )
R L
R MR N
RO s

W U e et a e dpdr b e e e i
. P L]
MMM ....._..r......_._...___.4.._.._._.__.._..44#..1;.};4%“.-4.-4#&&44{..4;# MM

FY
&
*
L
+*

[ F
i iy dr e ...“...H...“.___“...HJH...”........H...“...”...H...H...H...H.._.q...u . “...”I-.M.r... Tt
L e A N NNt e ) i ur
e R e el e i B
Yok ok ok k& R N N )
e T T M N, L) .__..4.___H....._........._.._.................._..

L]
X
X
r
r
i

F
)
L
X
L L ]
L g
»
»

e
M N R A AL S MM AL I M N
A A A A A kA A kA
T L o M N MM L M NN
. e L)
. ....___._...44._..

wa e a e ! AN M
L e M N ) )
W Wi i " A N S
T ) _..H...H_..”...H_..Hk”_..“_...___.._.__. et
IO A AL MM A L MM
T N NN M MM

L)
L)
i

Eals
Pl
L
RN )
Ll e
R
N M)
»

»

)
¥
-

X
X
»
»
»
¥
»
]
*y
»
F3
»
L
»
L

»
¥
¥
»
¥
»
»
L 3
¥
»
X
»

i
ir
&

5
L)
L
»
L)
[
X
L)
X
F3

¥
i
¥
»
¥
»
¥
»
X
»
¥
*
»
¥
¥

.
»
L
»
+
L
»
¥
»
I
F
i
¥
[
-
Yy
Ty
*
]
X 4o
X
»
&+ &
* &

Sl N X
g e
I ST LN N A AL MM
L Al N N )
) X

E e
. 2 TNl

Oct. 1, 2002

P

)
i
X
¥
x

-
L
L
¥

i
& &
i
i
i
s

ar
ar

"

»

L

»

»

X

¥

»
)
i

¥

i

»

¥

r

L

»

F3

[

¥
F3
F3
F3
*
»

»
F
F)
»
¥
F)
»
¥
»
»
)
)
F)

Ll
Ty
)
o
4
X &
x
LN
ALK
.
Eal
X &
* *'a-:ar
:*:;
)
L)
x

¥
X
B
¥
X
)
]
X
¥
L
¥

o A
....4.4“...“k”...
T e AL
X i i b

o AT

i
Fy
»
i
Fy
X
»
¥
X
»

F3
F3
¥
L
»

ol ; L e 3
RN i L
L & dr e e i

L

i

ay dp e iy e A e .
L) P
i

o
F
»
»
)
F)
i
X
X
F)
>
»
*
+
)
F )
L)
¥
X
)
F)
i
o
XX
»

L]

L}

»
X
L

X
EY
)
F )
& &
X
)
L
i
X
i
¥
X
e Bt
X
i
»
x
»

L]
F3
I

I
i

i
L)

; i

ey i i e i A kX

N I by & i ar
[ h Y

e e e ;

X
¥
»
B
»
&+

L)
F
&
x
s
X
»
M
et
N
X % ¥
M

X
K
ERE )
»

¥
RN )

i
ar P

R MM N N Pl
Ll e e

Fxtat W iy

1)
X K
EaE S
X X
X K

P

B
»
F3
X

*
[3
ar
ir
*
ar
'S
ar

»
Fy
k.
¥
ECE A )
Iy

x
L
¥

X
L)
L)
S
XX X
)
w
M
i
»
x

)

)
N A N )

r
e et

-
i
L g

ir
&
3
ir
x
*
X
x

RN N N W)

L]
*
[}
[
-
¥
L3
¥
X
[

L)
L)
A

¥
r X
FY
*x

o R e N N N N

F)
»

i d e i
A
e a

[
F3

X
¥

NN MM N
F]

XX
x
™

ar
X ”...H&H.q” - H
L]

»
s
)

ey

)

¥

o i e i

X

L)
A

5
R e

L ] L
*‘.-I*i-i
L C B B ]

U.S. Patent



US PP13,031 P2

Sheet 2 of 2

Oct. 1, 2002

U.S. Patent

X
&
&#H&H...H&H...H...HJ...._
P
P
*”.#H?H*H.#H.TH&.&.
o e e
A e
l.l.l.l.}.l.l.l.” ” ”.TH.:.H}.”&.”.:.}.“
P P
PN P
P Pl
. P
P “atatal
A e T tatated
P tatald
e .._.r.......”.q”...”....”...”...”.___ .._..4.__.“.4.__.
o e, y e i .__.
&
P S o

&
e e e e

a0
e S i i P

& drd
NN

LA

i

X
o i e
N N ST )

el N O
T....r...#......................r..........rk............
W d e de e dp d i e
T i el ki e dr
Wy dr e el
S N NN
A A e e i e e e
S ol
o o
A e e e e e e e

#.._.HkH..qH..qHkHkH...H&H.qH...”..H&H...”.._H&”...H.._
el S P iy g

)
N R N A A
i

B e ey e e iy e i iyl dr dp dp eyl e et e g e ey ey ke ap

A e e e e aty T MR MMM M M M D M P M N MR
B drdr e i ap oy dad A e ey il iy iy dp ey
Ak el e d ke kg k& TR L h ke e g e ldp Uy e e dp e e d i ke
e e P D S D e AL I L N NNl el ok aal ok okl ko
e N I I I e e )
L N N e )
e N N N e A N I )
R N i )
e N N ) o N N T N )
N A SN N I NN ) e T e e A T e T T T i A AL MR )
L R N N L)

b A A M b kM A kM
.-_.-. ittt .r.....r............_.........-..-..-_.-..-..-_.-_.-. i

L
»

o
o A I JH._._

¥
X
»
¥
X
X
»

B il e e *a®

o ke ke dp ke d k& kA N N A
L A A R s e o aa  a a a a a a  aa  a T
By il iy dp i b e ek L R g e
N N T N N )
R T T e, T
P A & F s b s oo &
R e o o a a w
Fodp iy il p ey e 0 e g iy el e e B e e el de B e b e R ey iyl Al e e
N e N R T R A A M MR MM MR
N R N I e e s e
e N N A N N e A A N )
e A N D S N e M T S T A N N P A N N A AN JCTN A A M M
N e N N )
P e A ey dr el e 0 b R A e b e U e A de ke e i e e e e i i
o S N ) R e e s e )
S N AN N B dr e d h d e e ke b e e e dpdy e e g kR Ak & Ak
E SR N L o ol )
e ey g T iy e ey i ek W e et ey e Oy il b iy e dp ey e ko ad
E o el R N N N N Rl
B aE S BN o Al W dr & e e dr dp dp e de ke el e dp dp e i dr i R a ki
N N e R )
VR R R A e dr ey de e ey dp il iy e e dr gl R e kN i e g de ke e dr e ke e d k&
R N N RO o R
S N S e M ) e b e e iy iy ey ik
F P
.".4H4H.__.H.4H4H.qH.qH.qH...H&H&H&u&ﬂ#ﬂ#u&ﬂ;ﬂ..“a”k”a“ * PN NN ._1*.r.,_..rk.q..q&H&H#H&H;H&H&H;Hi”.qn.q”...”
& drode ke A Rk k& ak Al N
L RE ko al al s 2l ksl ) L Nl
dp iy dr A i a i g A e we ay Cd Cap Ty e ey e e iyl
LR ) L N N N )
L k) I e e e e e e e
Wi ok iy BN N )
& dr o dp A A A e k& A N
LR A L kN )
Ty Cdp iy iyl e drdp Ay iy dp e e e
Bk bk d ok d kR ik e A e A
A dp e el i R L drdr e e dr kR kR
U N ) L) iy e e
B M MM MMM ) o N ) o
LR ) L) dr dr el A
B e AR AR AR R M NN MM NN .
Sy aru i N N,
Lt R N Rl ) Wl el e N R
Wy e Sy S e e iyl i N M ,
L N R ) L N R NN N ) L)
_,...“..r&...*....-*4&44...*4.............-.._4.-4&..&...*&...*&...*&...*.._44.4.___... i e LA M B MM .
I e R SRR ke R A A d kb kL kL e e LR AR AR A
W dr dr e iyl e e W iy iy e e
L N R ) e Bk N A & k&
| S R ) L el W e i dr e 0 b i
D RN W dr iy iyl Wy dp Ay a ol A
Bk b & & Nk ke &k ke k L N ) A Rk dd ke ki &
e d e i i Ay kA Il A kN a i L N
B e Lyl i e el e i e e e e e e e dr ey ek
Ul A ) o N o A = N N N
B e dr i p i e i L) EE o e W ir dr i e e e e i i i
Sl s o e L s e
Bk b kR Rk Xod h ok kL A dr d ek de ek de R
Sl ) A e L M )
o A
e et P N L) e N )
N e e a a a a a a
e e e e e e e e e e e e e R R e AR
e N N N LR )
P d e W e e S iy iy e e e i b ik b b kA ok kA L) L)
Bk & Rk o dr e el e W e b LR -
S e R e e e
Bk & & ki ke ik ke ke de kA d R EaC U X kX
e R e e il e Ak i e ok Xk
)
"...H#H.___...._—....q&r ¥ &H&Hkﬂ&ﬂ;ﬂ#ﬂ;ﬂ;ﬂ*ﬂkﬂ#ﬂt; N M NN M N M N ” H
el e N s
o o F O o o
”___ ._,.._,.H.q L .....r......H...H.rt...H&..._-_....._..._-...._—....... ¥ ....4._...-_.-.-4....-&.....4......&&”&......”.-4-_”*# 1444.-”44.4”4”....._
Pl Mok ke N & R N A N )
e N e L L i gy M T T
W dr drdr i ik odk M kR L O SN Nl e A ) i o dr dr i A i i
I o & i il ek R ol i ek e R ar d & A A
o o e e L N e R e e al aa L
I & N R e N e N N A N N N N A i de i bk i
B dr 0 dp e dp e e e e e ey e e i e a0 A e p e e e lk a dp ey dp e e e il e e e i e
aydr By iy dp ey dp iyl iy e o sl s sl L e N aaa aa
Pl e e ey el ke e dp dde ke d de ke e kR A dp dr e e d ke ke & kA Kk ek e A e R e ke el ey dp d e e 0 i e
W e dr il i A U e i b e 0 e d ke e e ek i dr i R ke i b0 i L L e
* L R e e ey e e e L iy e g R R e e et e e e e
N R N R N N A N R N N R ) R N
* i dp iy g e e i e 0 e 0 e i e ek e e e i i i iy e dr e el dp e e e U e p e el e e kR
e R e e N N R A N N Rl e e ey e dp iy a0 e e iy iy
R M N J o d de ke ke e Nl e Ay e e e de el de ke dr dp i ek
L e N N R R R Ml L ke
o e e R N dp iy el dp gl i dp e d ot iy L e e O R
iy e il e p e iy oy o e e dr i el dr b el el e i el R N kN s
L e A e N N R A O S A R N N A R M A ) LA sl A bl L0 3L A )
o e R R R R R ) R N e N LRt N
e e e e e B e e e e b B ety e a e e AR A B A AR AR L e N A AR
sl ar g iy r ey i ey g e ey e e dt e LN
N N N A N N N RN
xi e iy i iy e e e e r i el dr e e e b i L AL A0 )
o e e -
sl eyl iy B R A dp F dr ok dr ek ke Bl dde o de e d i
e Nk kN ke )
b dr b A A OE N rl
Cera r”rH.___H.4H.,_.H....HkH....H.__.”#H&##H&H&H#H&H&Hiuﬁnﬁuﬂ .
AR i e R KR A o e
e Sk kol Al o |tk ak af al
iy p e dp iy p iy eyl e e e U e e e B Ak N
L N N N N ) L
N N N A N N i b e ik
e N e EaC )
Jr e e ke R e A U ke R A ek ek I drd d ke ke kR
A e e i i e b i a3k A )
iy e e ey iy ey ey Ea
N N N A dr kA e de & e &k k&
iy dr e e 0 i el dr e e e ke i W dr e e il Ak i ke d
e N e s s
A adp e e de U e e dr iy dp o dr e e e dr d e i Rk & &k & & & e drde e dedde A
W e i e i e e e e L o ks
W Ry e e g ek i ap e e pdp e e e i e e b ey g
Bl & i e ol e r ke A e kA gk L N )
W dp dr e b e e R i iy e ey e e ip e e e dp i
N e N ) dr i A a0y e i iy e iy e i ey
W e U e dr kA Rk kb b &k g dr e e U e dpdp el e odr i e ki b
L N R sl al ) o )
dpp e e e e e O dp e Ay Ay e e iy Sl iy ey eyt e iy b
L N N ol ) o N N N
L N el ol ) e el e dp el e d e e e dp g e
Wiyl iy iy e i e e s e a a a aa a a
dp iy dr e e de de ke bk ek g ke ke TR ke ik kR dr o ok dde kg odode
i dr ey e e W b d ik a a Rl kb S a0k ks
e iy dp dp iy dp e i ey e kel Wy dp dp dp d e eyl ey oy
A d e e iyl e e e e e e kA N e )
iy dr e e e e bR NN i & ik dk el kS N
L e Rt ) e k)
e e e B e e R A a s e e e e e e e e e e e e e e ek
r F ol r
_-.“.__.H...H...H.........H...H...H...H...H.._”...H...H... PO N N
WA A e Ak
)
o e .__....._._....H...
o
"+
- N L)
__" _w.q.._.”.4H..qH#H#H*H*H&H*H}.”&H;H...Hﬁuﬁ ...H#H.qu...“.a._.. o
* N S N L N )
W o dr & bk i E R . MM N RN
L) o iy AR iy iy e e e Ll N )
) ) Bk ke d ok R N N
) L R Al el ks
hy AR R g EA A )
r L I )
» LA Sl
r I )
» bl o
r ar el
¥ X dode ki gk kA
' S 3 )
¥ a iy e A
! S 3
o &
“ e S NN

i i el ey dr i
A A R e

P ) L) LN A N L
O PO NN A MM P AL AL N
B bk ke dr kR . i
A N e e R
Dl e NNl N
L N N N
"_-._...-JJiiH...H#H&H.qH...H...H.._H.._“.._” H - .___4.__.4.___.__..-_.___._...___._._”-_“._._“4”.._“
E Nl el e
- Ak kN kg ko
S O
"-_ e e e T e
W iy e e ey e iy
o
%.-. “4H.___“._..H....H....”.qH.._.H#Ht*#......#tn.q”.___“._._“.._”#”...“...... el ._._.___H.___“.__.H.___”.___”...“.___”.___“._..“.___.-..___.-_....._
* L e e e 3 ) a0 B R e el AN
* L AN ) 1 L R R N R AN
Ll L R W e e
T "
Wt e e e e e e e T ; L0 O 3 a0 * e e e e  a
i e S e L AL ST ; Ha T D S Sy e P
W R i i A i Lk A Al RN )
WA e A i e e ey B e 0k ek e e e e e e e e N
A A N N ) L N N R o
iy dr e e iy dp i e e U e e dr d k Wl e e i e e i e e ke
Wy dp el i iy il g eyl ke L N e R R e e
iy g e e ety odr e &y dr A ik B A e dr i Rk & & i kR i & gk ke k& Ak
dy 0 e e iy i e L R R S N A N R ol A
o N A R R N e e R A M e & & d L R N e S N R )
B b dr b ke i dr i e o gk ik Xk M 3 A dr e e ke ke kR ik
ol e O A A Ol S aE g a3 A0 0 e R0 A0 0 el AWl L L 3 Al dp el e e iy e i e
R A N e N R R R R ) ; AT ) L R N N )
d A e ey ke e S e R kR A Ak ke dr i - S il e el e dr e e dp ol e i i i
L R A R R ) L e N )
Al A e dp ey b ey dr ey iy e e e iyl S a b eyl ey i ey sy el il i i
N N N N T R Nl eyl e e de R kR &k b
Sl e kN kR ok el k) L L S k)
W g iyl e i e g L e e ap LG W i et Ay iy ik i
R N N A el ) & d R e dp ek ke kN
o A A M N M N e A M I e U A M e N M N e MM M e AL o e NN N N B AL N N
B b eyl A A ke kA bk k& L)
e e T 0 3 A0 E N R R M AE A 0 S A0 B0 M NC N M A dp dr e e p i e d e b
o N R R R A R N o e A N
e A A A N R N ) i e dr i iy 0 e de i
o R kA e e kA N Rl ko af i dp e i e R
Wy ey dr ap ey e R e ey il i b e e e el ke iy dr dar ey ey e
T__.._-_ G e e e e e e R e ...k........q.__. T MR NN N M MR A A A Rk E
BB e e e A A e R R AR R ) N M N M
M— e R N N N L)
. Wt dr i e iy et el iyl d e g i * ar ] L)
e R e RN L R NN
S e e M R A L R N A N A N R O N N R A
L N e R o e R N
Fr dr e e dr ol dp i e g ik kR kb & i e il R
Ll L e N o R )
W dp dr ey iy ey e e dp e e e 0 e el e d
" L N R e N N N
Wt dr iy ip e e ap b e e i i el e iy dr e ey e el
o R N N A R A R R e R
dp e dp o dr by i iy e e W e b el e e e e o i dr
W A e e ki i ke o ki
R R N R A S e e R e R LA
N R N R R R R N LR M
i e e e W e i dr el e r e dp e i L 0
Wl e 0l el e el dp dp b e e iy de e i Ea
A R e e e M N N M N A X
N ) R S 3
dp iy dp b iyl Sl e e R e e ek W e il e e e Ak
N N ) L R N N N
W dr ey e e A ir dr e e e r R i e i dr

dr e WX A A i

.
-
¥
»
F3
X
i
i
L
i
i
L ]
¥
F
F
]
L
]

o

*
H.4H.._.”.._.H...HkH.._.H._,.”...”kH&H#H#H#H&H&H;H#H&H;H...“ ._,....”
i iy dr e dp e e e ar dp e d ki L N ) *
._...._..q.....q.rH.4H....”._,.H...H.._.H.._.H....H.._.H.._.H..qH._—H.4H.4“.__.H.4H.._.”.rHr.4.._.H...”.4”.___.___...“.4”.._“....“.4”.4“...4.4.__..._1 H...H...H....q oty .__..___4.__..___.___._...___“.__.” ”.4”...“.___.__..___“.__.“.___.__.
W p iy ey e e e el et  dr e e kb A L R R A )
I N E aE E E aC aE aaE  aC  a E a ) L M N N N
dp dr dr e e e e e dp e e iy e e dr ke LR RC R R A R A el N )
N N N e A ) A A e i
W & &y 0 iy e iy e e p e U b il A ke e & 0k ik kR L B M R R N N L)
L ek i ar aa aE kel L R R Rl N O NN L)
W iy dp ey e e ey ey kel L R N el e e )
Jrdp dr e ey e e de e e i el L R N M
ddp dr o dp e e ek kel e e e kel e » i L B R MR RN N
N N A RN ) L) e N RN N N
B N o e he b NN M M M NN MM
LAl ) L B N T R R N R BN
L N M N NN N N M R N N
L0 A0 0 3 B0 ) L) A ir A e e ki ek
R N ) L R R N R RN R R N N M
LR N N N * iy iy el iy iyl e e b kR kg
L e Rl A o R A R R el R N R A N A RN
o ik * At dr eyt eyl e ek
L R RN S R R N ) L N R N R N R R )
L N e el R R A el M A0 0 M ) W dr e S e dp e  a  a d  i dr  k
L Y R R N R R N AR L R R R N R R R N R R N M
o e e e el R A M R R e iy dr e e W e R Wl ke e & k& i A k&
W e o el o e R N A R R R A N A N M )
L el e O R R RN R A ar o app il dt dd dp iy el ey
o e e R N N N A N A ) R N N R N M
Ll e el Ml ) A A A ke e iR iy dr e i e ki W e dr i e e i ki
L B et e R e e R N e R
dp e dp e e a k& ke g ok N N N N N N M N )
I dr e e il ey i i p i i i W ey e el e e el i i i
A r dr e eyl il e dr ey dp b ey dr i ek R R R N R R R RN A
R N R R N N R ) L e R A N R R N N RN )
L S el N U A 0 N R RC 0 MR RC D L N 0 R A A R A A A0 M C R C 0 AL aE N R e M
R N N R N ) L) R R N e R R N R W AN
L R R R A N R e ) B dr dr eyl i e e dp e dr el ki e e kR
L A T A B e i r dr i
A R N A S M) e e N R A e )
W e e d i e bk i o R
L A S0 E N SE N 0 0 0 ek el el el e ) x. ! oy O A e e b i ik
L N N RN N R R R N e N N L R R A N R N U MM
L N N Nl N S O A M N ) L) LR 3 B A MR A )
WA e ey e il R i ke W e R R Rk
L) W e iy e e A dr i e e kR LR dp iy A el i kAR
I O g A i e e .
L) - . A N N MR A AL A e e A A AL AN M NN M M AL AL L E L L P L L E Ll bl -
dp dr o W dr i e i A a ke LR E A ) o A O ok ol aE A a aE kil k3 L A RPN e L I
AR R A e e e e e e e e e e e e e ke i e e A R e e e e W e e e e e e e T ST
i o & o O o U dr dp Jr b 4 b b Jp b 0 oA bk e b b bk S e S 0 0 e e .T.T.T.r.TIl1I11J.. )
LA AC M C A E M L Nl APk AL e R e St



	Front Page
	Specification
	Claims
	Drawings

