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(57) ABSTRACT

A distinct cultivar of Chrysanthemum plant named
“Yobutterfield’, characterized by its upright and uniformly
mounded plant habit; freely branching, dense and full plants;
strong dark green foliage; uniform flowering; early
flowering, eight-week response time; very freely flowering
with about seven or eight inflorescences per lateral stem;
large daisy-type inflorescences that are about 8.2 cm 1n
diameter; bright yellow-colored ray florets and darker yel-
low disc florets; and excellent postproduction longevity with
inflorescences and leaves maintamning good substance and

color for about three to four weeks 1n an interior environ-
ment.

2 Drawing Sheets

BACKGROUND OF THE INVENTION

The present Invention relates to a new and distinct culti-
var of Chrysanthemum plant, botanically known as Den-
dranthema grandiflora and heremafter referred to by the
cultivar name Yobutterfield.

The new Chrysanthemum 1s a product of a planned
breeding program conducted by the Inventor in Salinas,
Calif. The objective of the breeding program 1s to create new
potted Chrysanthemum cultivars with desirable inflores-
cence form and floret colors, good substance, and excellent
postproduction longevity.

The new Chrysanthemum originated from a cross made
by the Inventor in May, 1993, in Salinas, Calif., of a
proprietary Chrysanthemum seedling selection 1dentified as
YB-6496 as the male, or pollen, parent with a proprietary
Chrysanthemum seedling selection 1dentified as YB-63770 as
the female, or seed, parent. The new Chrysanthemum was
discovered and selected by the Inventor as a single flowering
plant within this population 1n March, 1994. The selection of
this plant was based on 1ts desirable 1nflorescence form and
floret colors.

Asexual reproduction of the new Chrysanthemum by
terminal cuttings harvested in a controlled environment 1n
Salmas, Calif., has shown that the unique features of this
new Chrysanthemum are stable and reproduced true to type
In successive generations.

SUMMARY OF THE INVENTION

The cultivar Yobutterfield has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as
temperature, daylength and light intensity, without,
however, any variance 1 genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Yobut-
terfield’. These characteristics in combination distinguish
“Yobutterfield” as a new and distinct Chrysanthemum:
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. Upright and uniformly mounded plant habat.
. Freely branching, dense and full plants.
. Strong dark green foliage.

. Uniform flowering.

N W o =

. Early flowering, eight-week response time.

6. Very freely flowering; about seven or eight inflores-
cences per lateral stem.

/. Large daisy-type inflorescences that are about 8.2 cm 1n
diameter.

8. Bright yellow-colored ray florets and darker yellow
disc florets.

9. Excellent postproduction longevity with inflorescences

and leaves maintaining good substance and color for about
three to four weeks 1n an interior environment.

Compared to plants of the cultivar, Miramar, disclosed 1n
U.S. Plant Pat. No. 7,469, plants of the are different in the
following characteristics:

1. Plants of the new Chrysanthemum have smaller 1nflo-
rescences than plants of the cultivar Miramar.

2. Plants of the new Chrysanthemum have a more attrac-
tive inflorescence form that plants of the cultivar Miramar.

3. Plants of the new Chrysanthemum have broader ray
florets than plants of the cultivar Miramar.

4. Plants of the new Chrysanthemum flower about one
week earlier than plants of the cultivar Miramar.

5. Plants of the new Chrysanthemum produce much less
or no pollen compared to plants of the cultivar Miramar.

6. Plants of the new Chrysanthemum are more upright and
not as outwardly spreading as plants of the cultivar Miramar.

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 1n colored
reproductions of this type. Colors 1n the photographs may
differ from the color values cited 1n the detailed botanical




US PP12,227 P2

3

description which more accurately describe the actual colors
of the new Chrysanthemum.

The photograph at the top of the first sheet comprises a
side perspective view of a typical flowering plant of “Yobut-
terfield’. The photograph at the bottom of the first sheet
comprises a close-up view of upper (left) and lower (right)
surfaces of typical inflorescences and upper (left) and lower
(right) surfaces of typical leaves of the cultivar Yobutter-

field.

The photograph at the top of the second sheet comprises
a side perspective view of typical flowering plants of
‘Yobutterfield’ (left) and ‘Miramar’ (right). The photograph
at the bottom of the second sheet comprises a close-up view
of typical inflorescences of plants of ‘Yobutterfield” (left)
and ‘Miramar’ (right).

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 Autumn 1n
[Leamington, Ontario, Canada, under greenhouse conditions
which approximate those generally used in commercial
potted Chrysanthemum production. Four unrooted cuttings
were directly stuck 1n a 15-cm container and pinched once.
Plants used for this description were grown as center
budded-types. Measurements and numerical values repre-
sent averages of typical flowering plants.

Botanical classification: Dendranthema grandifiora cultivar
Yobutterfield.

Commercial classification: Daisy center budded-type potted
Chrysanthemum.

Parentage:

Male, or pollen, parent.—Proprietary Chrysanthemum
scedling selection 1dentified as YB-6496.

Female, or seed, parent.—Proprietary Chrysanthemum
scedling selection 1dentified as YB-6370.

Propagation:

Type.—Terminal tip cuttings.

Time to roofing.—Seven to ten days with soil tempera-
tures of 21° C.

Rooting habit.—F1ne, fibrous and well-branched.

Plant description:

Appearance.—Herbaceous daisy potted Chrysanthe-
mum typically grown as a center budded-type.
Inverted triangle; stems mostly upright and some-
what outwardly spreading giving a uniformly
mounded appearance to the plant. Freely branching;
about three to four lateral branches develop after
removal of terminal apex (pinching); dense and full

plants.

Plant height.—About 29 cm.
Plant width.—About 37 cm.

Foliage description.—Arrangement: Alternate. Length:
About 7.1 cm. Width: About 5.5 cm. Apex: Cuspi-
date. Base: Cuneate to truncate. Margin: Palmately
lobed, sinuses between lateral lobes parallel to diver-
gent. Texture: Upper and lower surfaces with very

fine pubescence; veins prominent on lower surface.
Petiole length: About 2.25 cm. Petiole diameter:
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About 3 mm. Color: Young foliage upper surface:
Darker than 147A, glossy. Young foliage lower sur-
face: Darker than 147B. Mature foliage upper sur-
face: 147A, glossy. Mature foliage lower surface:
147B. Venation upper surface: 147A. Venation lower
surface: 147B.

Inflorescence description:

Appearance.—Daisy 1nflorescence form with elongated
oblong-shaped ray florets. Inflorescences borne on
terminals above foliage. Disk and ray florets
arranged acropetally on a capitulum.

Flowering response.—Under natural conditions, plants
flower 1n 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). Plants exposed to three weeks of long
day/short night conditions after planting followed by
photoinductive short day/long night conditions
flower about eight weeks later; early flowering.

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

Quantity of inflorescences.—Very Ireely flowering;
about seven to eight inflorescences per lateral stem
and about 26 inflorescences per plant.

Inflorescence bud.—Height: About 7 mm. Diameter:
About 7 mm. Color: Close to 137A.

Inflorescence size.—Diameter: About 8.2 cm. Depth
(height): About 2.5 cm. Diameter of disc: About 1.6
cm.

Ray florets.—Shape: Elongated-oblong. Orientation:
Initially upright, then about 45° to horizontal to
eventually horizontal. Length: About 3.9 cm. Width:
About 1.3 cm. Apex: Mostly rounded to occasionally
cuspidate. Margin: Entire. Texture: Smooth,
glabrous, satiny. Number of ray florets per inflores-
cence: About 20. Color: When opening: Brighter
yellow than 7A and 5A. Fully opened, upper surface:
Brighter yellow than 7A and 5A. Fully opened, lower
surface: 7A to 7B.

Disc florets.—Shape: Tubular. Apex: Serrated. Length:
About 6 mm. Width: Apex and base, about 1 mm.
Number of disc florets per inflorescence: About 123.
Color: Immature: 144A to 9A. Mature: Apex:
Yellow, 9A. Mid-section: Light green, 154D. Base:
White, 155D.

Peduncles.—Aspect: Angled about 40 to 45° to stem.
Length: First peduncle: About 3.9 cm. Fourth
peduncle: About 6.5 cm. Diameter: About 3 mm.
Texture: Pubescent. Color: 146A.

Reproductive organs.—Androecium: Present on disc
florets only. Anther color: 9A. Pollen amount: None
observed. Gynoecium: Present on both ray and disc
florets.

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

Seed production: Seed production has not been observed.
It 1s claimed:

1. A new and distinct cultivar of Chrysanthemum plant

named ‘ Yobutterfield’, as i1llustrated and described.
s % o s %




s a a a AN
ol gy o iy
i R Ko Koy B e P o
Y

EY

P

P BB P e
Y

> >
> >
A A
ol ;
A
A A A
ol
> >

Y
Y
£l
Y
Y

»

] ] .v.v. ] .v.u..v.u_.v.v. L
K P B B B 0 B
A il o A o g
A o g A A i ol A g A i
BB B B BB L A e PR L R R R AR
e  aa  a e e a aa a aa ad a w a  a al i o i A Al
! e e e A P o e
ol A A ol 2w
L A P A A i 2l A Al
o e a A S A
A A A A A A e  al a al a a A Al
A e I e A A e A
A L T e e
A W o w a a a a a aa a w a w a aa el
e w P e iy i A A Al e
o A e A e a a A  a a  al e
A w a aa a at a a al a ol ol
e e O A A A A A 2 e e
o A e a a e
A A A e e Al A aaa a a a a a a
a a Al aa a a a a a a a  a Ll A i M
o e e  a a A e a
;! A Al a a a a a ol ol g 2
el A o e i e e el A,
T s a A 2
g P o Py P B B BB, ol K
LB BB B B RN B B R
; AR N
- ;

™

M oW W W

™
A
E Y
™
A

L

M OW M W W

) L
P U L T Ve U N N N 2 A A o
; NN NN N N A
u__v.v_u_.vur.!v.!v.v.v. F.H .t.r.._.....r....r....r.r.r...........r........................ K .v_u_.! / .!! _! o
u_.u__v”v_v”v_v.vrmv_v”v_v”v_v. o S N N N I N I e A B _:mv
2 il i : r ;
A e X X
ol RNl i i b b0
A A A A e e e e e ap Ay dp i iy e iy
A e g e aaE aNA
A
R A A I b e e Wy dp il i de & A ke e ¥
e Sl Al A A iy b e e i e S 4 R R e e e e e el
EaEL 2 al a alal a a a MEaEt el e A a A N  a a a aa a ) A A
= a SN Al ki B Jrod d ki A a e ok i e ol el i
a W g e A e e e e e e e iy e e
W vy g R e e BEE e e e b R e e e p iyl e S e i
; o e A N e N N
ol W 3 A A A N A o N o
ot Al i o e e N~ W N
M R R BB R MR b e e a r aa a  a Ta g e e e
A A A A ey e iy ke e e e e b e L iy e e i i
L a a e S ey By b o N e e
e AN R N o x  a a ae T ar el e
il i ik d . Caal . e
FEE b kA dp dp b A A A ! by
W dr & o Jr i i & b g
* M & .T.T}.l.}..r .T.r .Tl .'..T.T.T.'..T.T.T.'
] .r.._..r.r.._. o e bk »
i it ......_.._...._..r b b A N .....-_.-. [y

P
"-.-. P

™ W
X kX
ol
&y X
L
LS

¥
o
ALK
o
vt
o
El
L
i
x
F
E
*
|

»

oA
Eolg

E
-

- R x U N N N R N R N )
Jrodp dp dpodp dp dr dr dr dr e o e P e e N S U Ul ) S & Jr Jdp dp Jr Jdr 0
o P N N N 2 o T T T a  a o o T T  a a
A e aa aa a a a  E E  aE a aar aER  we x o i N N N N D N
o a a a ad a N E a a arara a A A A R e N e g e i S
e e S A e N e N
s w a a ad a a a a a  aa a aE ar  aEaE ¥ R N N R o e N
ol ol i dr dp dp dpr dr dp dr dp e I S S o Ry 4 a m &g dr B dr Jr Jdr Jp dr & 4 Jr Jp Jp o dr Jp ok Jr & Jp b & 0k b e dr dr Jp el oy
S i e e e S e e e e e W e e e e W e e e e e e e e e e e e e e e e e e e e b e e e
Al = & o dr doa i A b A dr 4 omodr & B odr bk kS ok & A b b bk k d oJdrodrodrodr droip dr o dpodp dp o dp o droie Jro o dr b b dr dp i i bl ol
S A a A BN A e e A E e g e B e b e iy el iy iyl e e kel e A A A
W ._..._...........__.._.__.._.__....r.r.r.__.r.....r.__.q1|.__.rr.....r.__. E.r.__.r._..r.r.r.r.r.r.__.__.__._..r.__.T.__.r.__i.T.........r.................._..r.r.r.r.-.__....__.r.__.__. -
P gt Moy e 3 0 M N R TN A N NN NN AL e e N N T T Tl N N N A AL I T N N A P P P
A a w a a EE EER aa e - e e e N A N x A
A e T P o o o A i
s a aa a a a  r  aN e g e A e A A e e
P o e e e 2 R AL L R N C T RGN N T N RN A AL N ol g P T X T T P T T e P B .
B W & e e e e S e e g Al W ) aa e a  w a aa N N
L)

»

o]
X

b

A A o N e A N A AN A A L T
e o & U dp e e b A 0 A de b dp i ae ol i A i s g b b b
ol A 4 e i g e e ke e b e g e W e e e 0 e b e ! e
ol e A e e e A dr A e dp oy e A ke A e S i 11.Ht.n“.__...............r.._...._.
4 x a m ko b b odp b b oa o
A r oo h & dp ddon o
il ke a
i g e
l."l.-

L] » r
X e de i de U e dp ey ¥
iy i e od e e Ao
N N RN N
e P
[ o e Sl A A A A A o T )

Ny

H
Ak bk b Mok e b b & dr dr dr o dp
b b a h b onoa moa k kb od N
Jod b b b omomom d kM d b oA d
2 a b kb b bk ok k kA M
A 4 b bk h a s s sk hh A
b & oaa R n A

ok

-
-,
™
.
W a0
dr o dr o dr i & N .T.T.T.Tl.r.r.rl.rl.rll -.T.I
dodp dr Uk k k a N N
i i U de dp e dp dp iy iy e e e e
A NN A dro dr de o de dp dp dp p p e
LS S dr e A dp Jdp dr dr dp dp dp ol k k oa a
A A A A drodp A dr drde o de d e e b b kb
de dp dr kAo i h A A A A r i e e e el e b e b b
dr dr dpom ka iy kX i i i drdp e e dr i U de O de k a o w N i ]
in R N N B A A e N
& e e dp A M AL A N i L N M N
& dr e dp b e R A A A A A A A A A A A L N N N I -]
e B P N P P Mo, P P P P P o P P P e B PP e T R T A T AL L
A A et NN N Nl N A AT A A o MMM A A AN L I R N
A A A A N NN S L LN A A AT A A ol i iy iy wd g gk ke kR o moa Mk ok kA
A A A A A AL dr e de dp dp ol dp e a i el il A A B A W R U Ur o dp Jr ko a a j Uk ok dy ki
A A A M M A A Ll ke 0 de dp e i b L A AT AT A A A AT e b b Mk hoaa ow hohek k k dedp ey
P i P e L N K . X e N T PN M I 7. A M A A AW o P P P a sk k kA b ki A
N A i Al de e e i e i i b ; A A
ar gl A dp e e A e dpde o ey P oo B
ol
.__”u__””v.v.x””v_wx”x”xmx .
ol T T T
. wmr

.-..r.r.__i.__.__.__.._
4 & & E I b & ko E E A o L L ...}....}-l.l..'}....l.b..'..'”.' .T.r.r.r.'
Ln.r1||n|nn._..rn.....__.._.__.__.._....rnn.r.r.....__.._.r.r........ .-..-_._..._.__.....r.r.............-_.-_ .........-..-......._..........r....._.......__ et
a Ak h kA A b M o d bk k dod b b h b A bk Ak kg & i d i dr A kA b A o
a s & & & & m d o b d b b m Jr b drom oy & Jo b J o b om Jp 4 Jd J M o i dp i dp dp b oo e omom
208 & 2k kb d bk ded bodo ek h k bk bl b dr e d &k J A koo Jod b bromoa
L oy WL E L n.r.._.._nnn.__n.r.r.._.t....r.r.__.._.__._..._.._.-..._..r.t.....r.r.r.....r...-....._..r.t.r........_.......!v_
ar e U de dp e dp e dp dp B by ek e i b a4 A dr B
P A NN N N e L NN N PRI N L AN,
0 e dr e e by e A Ay
gy

X ¥

™
PNl N M M NN

. & & o
e o T e

¥

L b M b d b d o dod b b & X Jod dp b b b b b & i

-
W v i iy i i i e Ea

¥

x i h A ok

L N e o A

e dr ode B e 0o Jdr A Jp o dp

F

drdr Jp dp Jrodp Jr Jr b dr b b b b b & b b & & & a

A m U dod ke dod i ko

L

a a h k a d e drodp de dpodp dp dp B de e b O O Jp de M

B M e e e i i

droR b e e e

N N N N N

a bk b & b oA

b a k& k d d i dr b i i dr e kb A N My

A e el ol A i e U e e dr i iy b N N o e )
ol e i o T -k Jr Jr ke A dp e dp dp Jp o Jp dp dp Jp N A kM & 4 b & d dr B & Jr Jr dr dr Jr o dr dr Jp odp dp dp dF de Jr & Jr Jr dr dr dr
P R B AN, P N A N A e

o i

i

ol

N e
I o S Sl T T T T S il g t
A e e e B
.-...._....r.__.._..r.-......._.._.r.__.........-........_......r.._......r.r.r......_.....l_.r.._i.r.r......_......._.r.r......_..Il.l'"wﬁ.”.r._1.r.r.r.;..-...r.r.-..r.r.rb..r....r...}.}.....l.....#j.l.lHHH.__.
e e e U p e U dp e dp de e dp e ap e e 0 e U e e N dp b b U e dpdr i e &0 de e e e P N e LN

dp dp b Jr i Jr dr & o b A k& & Jr B Jr dr Jdp
e A AN N T Tt R R e ML N

N o N e el kT
e e N e s
e e o T T T T e T T
N A g Pt
.._.

X X
i
) A N N N
& A o o odr oA & r
...WH... .._.__... P e e e I o I S L ol ol S g

X
¥
F
F

e dede Jr dr dr de Jr & o dr de Je de Joodp Jr dp o dr Jp F B 0k Jp dp i dp i &
. o o dr o [
Rt R I SN N NN N DS LN LSRN .rH...H...”...H.q” ”
ardr ur
b AL

»

»
LN
PR

X &

Jr Jrodrdp Jp dp o dp dr i Jr o dr b b i b o dr dr b Jr Jn
tats .r.._.............._......r.....r....... .r.........._......._.._...._ et ......_..-..._..__ P
P S N A A

»
.
X N K K

»

F o
.__..4”.__.”.._.H.4”._..H.._.H...H...H.r.r.r.......r.r......H...H...H...H...Ht...
L e M )

L)

ir

od e A .._.._.._.-.r.-.r.._.............._..-_.....r.r.r.r.-.._.-.r.r.....-..... o
.._.r.._.-.r.-.r.r.....__......._..-.}......l.r.r.._.r.._.._n.__....l..-.
b & b drodr Jrodr dr h koa koip

a e e e e
Bod b b &k ke kg i kN
N
i ki oy A
ﬁ..........r.r......t.r...r.......q.__..q S s
J dr i b e kKA kA R i i
....

.-.
.._.
iy
W iy dy iy o e R

ir

i

ir

N )

X
X

S N N )
»

»
5K X
Fatataty
E o )
o N )
ENN

XX KN
X &

)

Iy
O
F
™
Fy

X

XX
F)
x

R N )
LM N MM
P A

F)

PR M

X &
A
»
)
¥

L
)
»
¥
» &
ety
4-:4-:1-
Ao
» X

Ik ke ke ke k&
ol
4.4.4...*&......#..........4..........,....... e e
ol r F
O e e ...”&H;H..."

»
i‘#
F3
F3
i
¥
r
X
r
¥
X
F3

F3

AEEN
»
Fy
5
o

X ¥

L
F

X
»

dld dr b ke dr e R g R Rk gk
o I T R N L)
T e e e e e i e I M MMM
b N I R R ) I B ) [ ) o A o dr A o A I ) i b > SR o
P wa  a a a  a w a Ta a ....._............h."-.... e oo o o e H.__.

X
o
)
)
»

-

B
X+

»
B
»

F
F
F
¥

Ly

Y

e

e I ke drde bk A
-

& &
X
Jr

-
o N W e ey e e e e iy ir iy iy ok e dp e e e e b R K A d M d L Nk oy X dr o dr ko ke
.r.r.r.._.._“.__n.._n._.nn“.._-.r.r..............r.r....................._........._....q.q...r.__....r.r......................4.........4...444...4...44...4.._.- .4.._..r.._.n.r.r.............. r............_......q.r.._-......n NS o o T

R N N N N N N NN i A& Ak RN

R e e e a aa aa  aa i i iy

N e N N e i A e e e -y

e e gy ey e e u iy e MM MMM A NN

e

Lt

*

¥
»
B

#:**4‘4
i
FY
X
xR

F3
¥

& ar
x Wi e e i D e

X
i
i
e,

»
F
¥
L
&
L ]

FY

E )
»

¥

)

»

)

¥
X kKK

i e e Ak

ot e e o ol
.4 .4

)
DR S )
¥
»
»

L
»

RN N )
E)

LN NN )

-
*
W e e W e e e e e e e e e e e e e e e i e e A e e ”
A N L) L) Tau )
L) *

)
)

»

»

)

»

L

..

dr e e ar b i Ry i e ar R

o RO S el i

e  a a  e E EE

N e M N
i iy
-

Y
PO )
»
»
»

*

F3
»

i
L
)

¥
¥

)

e

& i & il“i”l.”j.”}.}. L
& dr dr l.l....l..-.l.l.l....l.l.l....}. "

i e ¥ i dr i A

dp e o A dp dp dp dr dp A dp e o A b e b O Xk & x 3

dr o k& A g A g A g A b dp A A A b b O O o

i b b B b b dp i 0 b o A e de O b dp ol R o

L L N R N R T T T L N

LR U N S L L N A N L

A N e k

LA L R N L L T T L ]

& b dp i dp A dp p dp i dp i dp o dp e iy A O b oo O B

o M N N N NN NN ) o

Ty ....l. l..-.l.ll. .r.r.r.;.........r.r.r}.l..-.l..-.l.}.l..... o .__......r.....r.r.r.r.__.._.__.r.r....l.....l..-_lll. e,

s I i L T N N Y F r
AP A T e
[3

Fy
¥ L

oy A i
.._..._..4.._......_......_......_........._..__..._..4.._. v.
.....r
....

Ty
*Jr:ar*ﬂq-

X KN X
M

X
ir

F

N
EE N ) L a0
o
......H...H...H .._...H...H...”....”.q”..."._.“.q-
....._..4._.....

P

F3
F3

i
L)
i
Eals
*ar
e
Eals

¥
R N B X N
L
X
X

LN N N
F

.__..1.._..1.._._1..1._1..1.:..._..1.._..1.._.._.__.._ ....-..l. ol g
-

R N o L 3R O
e et T K L)
W N i ..4..........._....._.....__-.._............44...-_".-_-1 ;

L SR i a o i
I dr dr e e el i i ke ] X i i
X ip e i iy e ey de i e I b dr i p i
N A N g 3 &y i ar
d g A dp e Cdp e e K dd ik & ko k& kd
o o
H....H.._.H.r.r.._.H.._.H...H...Hknaut"t.rt”a.“a“au...n.rﬂ...k P
e e e M
N A
L_.....r.r.r.r.-..r.J.......r.r.-.....l..-.
D N )
I o oa iy
e T e N e
e e e e dp dy Rdp e de

E N )
¥

e

»
L

ir
)
ir
&
&
ir
[
*

L)

ER )
&
o
W
L)

L)

! o
ol e
A oo "
nﬂxwu_“ﬂx”.x”.x”.xﬂ.. ottt o
P e I A o bl ol
ol P W
el
A
o o
A A e




US PP12,227 P2

Sheet 2 of 2

Nov. 27, 2001

U.S. Patent

- L ., A A ., A A ., A .,
i A & A A N A A W,
ok el ke h .v_v.a_v.v_v.a_v.v_v v.v_v.a_v.v_v.gv.v_v o v_v.#
e M ; o e

A
o
o

ks

E o A o b A A A e e i A - L]
A i A i Sl i -
.u__”.v_”.u._v .___u. .___u_ ._._”.H o .___u_ ._._”.u__v 8 v”v.u__v .ﬁv. W, .ﬁ”.v”” X .H”.HU.H k .u_.u._v.u__v Hu_.unv.u__v Hu_ .l.......

»

™

Y
£l
Y
Y
£l
Y

k.
H

-
Y

P )
adr e e T
F o Sl S ST S S S R R S B Ry Al R S ol Wk kA ak
" iy e e kA Ak A e e dr Sr dr e g dp e dr o dr W [ Ot S
k' ¥ g b kol owoa M kN Srodr & dr oy dp dr dp e dp dp e e b oa oa
e e e R e i A S .r.v.r.r.r.-.r.r.....r.n.l.....-..r....?....._...-..-_.... .
...r.'b-.'-'.l-l [ ]
T e )
i

" aoadroa ki
. ..r.l.....__.._ -.r.r.....r........__ . )
e ATy ke Ay )

q
q
,
F T & -.l.l.lb..r”‘.r I
O T e e A A MM e N XA ;
R ™ L e e
L Jrod dr e ke ke A bk e r
N N N AL N NN e ;
I Ko kA Ak k&R b .

.._“v '
A ’
A
AL '
g i N el "

....”.......r.._ .
* n.r.__.rnii.rn.r......_......-..._ a2 - ar '
i S el
roa ddrom kN . '
o ke A kbl

Pl Al A ar e T '
B S el PN N N "

I I TR o o T B T o Sl S e S Y U T e e e A ke Ol e
w H W W W e N At N Mot '
D e N N T o .-&....r..b..k.tg! .

y A X
P N !
A I I T T T T T o o ey o ] O g R iy i i )
.._.__.._.__._.._1.-.._..1.__._q_.,..q..f.,._f._._q..q..._..__ﬁv..q B e .
O S T R i g - k..:_.#.."...k
F P T T e S e e e i i i A - [ gl Sl S TR S
P A N e Wy N M

bk M 'l Jrodr b M Jr Stk drok i b dr d drde de drode dp e de dp dp dp i dr i dp O dp dp ey .
o A W e e M e e e W e T e AL ANl 2 :

L T i g iy P
b 2 a b b b 2k .J.‘ .

ror om & M de dr dr dp O dp Jp O Jp B & e dp

A N e
A b M oA o N & & F

. e A NN

r

&
ek e
e e

e A i dr p dp o e Fagraa
'y .............l.tl..r....r.._..rl..r.._..r rr w o dr dr dr de e e dutd &

o r b & & o o r B N
......_......t .T”...H.t.....r ity PPN A 2 ] A TR .t.....t......_..-. .._”.._.r.._ r .r.-_l N ....._..I .
d A e i e MR R M M NN R MR N R T AL
B R b ke kg d K Nk Ak ke ke de X n.r..-...r.r.........r-..........r.r.......r......"... ._.._.....r................r.............q.........r........_.r.._.r............
P o - o o o o
R N R N R N NN .”ﬁ##&&u...&..”t RN,
i

y e e N ok e iy iy dp iy A ;
. ...m.t-....__..............._..........t....r.r..... X ok X i
R al S ey vt tpgfigf iyttt My Mo
.
drodr ok f w dedr aha ot ek al
B e e a T ap dp A A w o )
N N R e S
N N e N ) A I P
ok e e d e g b ke e gk dd bk e Rk N N N
e e e e e e e e ap e i e R e P e i o
T R R R N N M N R T N NN A RN M MM N A
B A I N NN N N D NN R AL L W NN N A MM N
1.__.............r.r......'.q.r.r..........-....r.................._.ku.
RN N L Ct M)
e e e S e e N L I i o o s M N
R e N N L N T I R el b W e
N N e N N e e N N
R . I R )
LN e N N e e N N R
wod ok d . A oA ¥ dr X i & & A m m a drodp drodr drodp dr g oam om b oua b drom dr o i e drodrdp de dp o dr e b B i o W o i O Jp
e e e e e e e e L e e e e e e e B e i e e L e e e
.i.rii..._......r.r.r.r.r........l".-_ a & & b B A X & dodp gl onom ok

._ ..ki.-.......!.............ti.r.._.._.r.r.r....... .-.hi_-_"I-_ _-..._.rnl
A e ....__.l.-..q Pty
P e R R e o g R g e T S i o S A S |
w e A d W i de d e de dp ke R
W -....-.r\.r.r....b.-...:.....b.....}......r....l.........-...r...bb.._.....r.r.._.........-.......r.._.__i.__i.__i._..r.__...
R I I o T O T I Tl S S
N M R d A d ke b d kA M ke b b kg
S N A .r.._.__.._n.r...‘..__.r.r....r.....rl.rl.r.tn.-_.-.
x .r....r .-..l..__ Y .-.l..r”.._.r.._.-...r.....r....
R X e i,
M N NN N AL
- e

[

F
r
X %
L)
I

o

.-.l
€
3
o .r....u.. .....-.
P e R M P,
....l..r.._.r.r.rl.-.l......r....t.r..............l.}..v....l
.r.....-..r.....r.._.r.r.r.l_.r.-.
Sl
L NN N N )

R
MR

Lt
e
»

e
X
S
SR el ks

F3

¥ -r:lr:q-:q-:q-:ar:
tl_q-:q-:lr:ar* ol
)
X N X
EREOME)
X

¥

i
L g
F

r
L]
i
&+

¥
»

L]
r

.
¥ dr
Foal ke e R

r
LA Pyt
Y

4
[ ]
*

¥
F3

i e
i e ki W

..r..”.....q L)

¥
Ly

ol
it
N,

e kb b & R
r b Jp A S & o dp A i
A e ke e g ey i e dp ke
I U e e e de ke ik i b g w kR
L e e W N
p T ey e g iy ey ey e e e
N N |
N Nl NN Y
e e aa al a  aaa
A T B S i e g tp e
; e e al w aa
N e S

e o N
EEN RN
“v.__.r.r.....q N L
-

X TR o e Ty T T ey
A .R_H.r.q.q...ua.q....q * h_H.rJ.H... &nr....;t&nk...hq.r#...ﬁ...._...ft
O e W W e e U e U e e e

R e N
ik b b g M dpodd drde et dp koS b
Wy R e i e i A d
oo T Tl e e e e e A ;
L N N e ;
i el i R e e e e
e L e i iy g
e R e Y
a
2 a k om S dp Jdrodr dr O & 0k B F dp Jr dp i g dr g
EE N A )

X,
]
=
M

o dr N dpoip dp A O o dp ko dp b dr b b & kb e m b Ak ok § a e i e

.##H#“i“}.”#“#”.rﬂ.r”#”b H.r“....”.r“n ”.._ H.._ H.r“....”.._ i .r.r.r... et .r.r................-.....”.._.....
W i ey e dp de by dp dr

L N R N U )

o e il T

.-..-_l.........-..r.rn atatata .r.........__ .r.........r.............._ et .-..r?.............r.rl_.._ .._..................-_

L e N g e e gt )

N e
N N N R
o R N e L A ey
& & Jr & & & Jr Jodr & Jr Jr dp Jp Jp X dp Jr dp & & i
N N N N
Ak & & b o dr 0k oa drod o dr de dodp dr drodr dr dp dp dr W
e A
NN s W)

e e g e e e e b e b ey
PN .........._ RN .__.41 .
b dp b b b oa b b b b &k ko

a P
LA N L AL LA N L '
PR T NN

e e '
P gty P,
W e e e e e a

Ln e TR '

PO N
P *
o e e
P T
. e

.
h
h
e :
Pt I I I TN I MM Nt 2L MM 1
B o Ty i i e e e Ty e e e e iy g
I N MR N N M MR S Y
A A e e e e e e ,
.l..n...._uﬁ...... O I N R N MR ) 3

[

[

[

[

1

[

A dr eyl A e e e e e A d i
i g ke ok e b e de ke
L Nt
W e e

> ok b A & ok kX k&

O B CRE N a

S N MR N MR X

L N )

i dp e N

Ll

L]

Hx

_v_..__.._...___u_.._._

o i A

!HHHHHHHH!HHH

el ool il

Ll e A A A N A A A A A A A A
A g o o o - e A a e e R Ry M K F K Py
e " AR o e e B R M e e P e M N o P e e e M e N P P Mo e o e e e N B P P e e P P

ol el A A, ol il il ol el el ool el el ol ol el el el e il e il ol el el i
s e e e e oo A A A A A A A A o A o A o o g P P o P B B B BB B B A e e B e BB B A e e B e P P B P P e P P P P P P P P PP P P P P PP P P P PP D P PP PP P e e
..”v.a”u..”v..__.xa.r.a.na.x.Ha.na.x.r.f.n. e i ol i i e e A A T S e e Sl e e e e e e ke e N L CaUiabia i -
W A A Ty A

.

L
Lk

L

] LU

XXXXXXLXXXX A A A
P A A A

A
A
A

: a e
; Bl s
; A A A A
b A
i A o
E i o P o o 0y B B o P o M Ky oy P
: A A A
ol e o .xv.xﬂ.x. -

!
M
]

A
W W
'll'll'll!'ll'

o

:l;'ll
L
o
E
*i

Pl
LW
ol
T
X
X a
X
Xty

X K X X E K

.
*4-:#:4-:4-:4-*
A )
¥
¥
¥ x
Ll
X x
Eal s
¥
Fy

F3
[

L)
™

i

i
X
C)

F
y H&H&H...H#H...H...H.rﬂ.rn.__ ....rH...H...”...H.___ o
w7y e e iy ey e 2
N U N )
I dr 0 e dr dr i ok o
e sl )
B e kA o
T *
L S NN b
. H H...H...H...H...H.......rn...n.rn.rn.rﬂ.r ; :
e e e e ay S iy

¥
¥

Pl
X

X
XA ]
L
PR
..__.r..

ety
X X

)
Ny
XX K X N KX

S e
x
Ll

ERE N
X X

x
MR S N

F

Ty

L
& i
X

Lt E e b bl
X E)

L

F

»

¥

L)
i

i
™
x
i

A
o
Fy
X

X %
EE ok ot af af ket )
."‘"

¥
Lt}

»

i

L)

W T Ay

N N )
i
i

S
¥
F3

ir

P )
i

N )

x
:4-:14-*#
Ty

TaTe'n’nlnleln’

.
L
F3
F3

; o
p L )
L e ek Wk R
e a  a
o o A T T A A T I S i T T Sl Sl Al _.
L LA W N )
L) B e e e e e e e e e 5
* A T T P
e e NE N N D M N M D T A A N N L AL o
e e ey e e i i e iy N ) >
. i o
L A i e e a a a a  y *
¥ d i ko W e e e a ek il e e e e e iy e e iy 0 e e e o
. ; X ey e  ardr A g A e e e U e e et dp o dr i ek ¥
Ll X Nk Nk I G e dp e e e byl J e B ke e e iy dodp o dr o d W .
. bt o Nl
el ol ATy ey e e e e e e e e e iy iyl 2
. X e & d i e dr o d ek kA A Nk b dr ki
. o o N, PO g >
i X e s
h s

[}
ar

Iy
Ll
P
4-:*
o
L
4-:1.-
o
LS
rr:Jr
. x
LS
'r:lr
x
o
i
r
o

L]
r

-.
Fy
¥
F3

e
i e
i

P

o o

X

¥

M)

4:4-:4-

»

» N
.

¥
F
F)
»
o

F
v i e
ERC N -
N
EREE sl
o
T
X d bk od ok kN ok
¥ &......H...HtH.qH...”.thq....q o
PG A N A A
I dr dr e e iy e i
F
o T ] R 5
i
Ea
i iy dr i
EaE

:*:*:*:**
EE )
X %y
X B KN
e )
Y
w W W

"
L
X

)
F)
»

L}
i a
™
i

i
e )
X x

r

el
™
el
i ir i

X
)
ir

F
L
X
F
X
W

F3
¥

&
Jr

a ar
i i
Eals
Eals
i

FY
x
Fa

X
I

X ...H...H;H...H&H&H...H.r# L h_.._1h.._,..._.._,.n._uq._.. ...”...”.q o
e e e e e b e 5
i
i

»
PR
ity
XXk d ok
XX
¥

»

o

e e

Ak R RNk a kN A ko .
F

e )
F

k)
X K

i
i

)

X X

E)
N N

ll'i-i'

»
»
I

P

N )

Ll
EE

S
Tx
##:44-444-#44-
ax
Ly
5
Eal
L
E
»
-l

dr dp e e a e
L)

AA A
NN
¥
¥
Ly
L)
X X

XX
¥
»
»
»
L]

¥

» R e X X X X
b bk b M

NN MMM > N N NN RN M AT 5

i

!
X ek m"......tt._.bubt.........k... &
"

'

&y
&
B

o)

L)

L AL )

Ll ) A ) EaE Lt

iy dp M e iy dr ey e e e e ap

Xoa k& Ll M) CEN N
el

L
)
i
¥
¥
™
N
.

™
N 3 a0 0 A al M P N O
o L Lk d
i e dr ke gk k& e AR T MR "
[
"

»

L) L N )
RN A e 5

ar

x
)

i iy e e iy e 0 ey e e b

Wy dr e i a ;

W e e e e e el i e d N ke i o
"

X
N )

e NN E NN DL AL
. A e e e e e ey e e e 4
L L R N )

» »
3 e i e e -“-. g aa aa a a aa al ¥
e e e e 4-_.-_#.-*.—4.-4&...&...._1.....................&4...

L) ]

i
X

Eals
i i

F

E )
»

X
X ¥

Y
™
i X

E *

X

b oA o A )
X d i ...H&H&H...H&H;H...H#H;”......kt e E .___H}.trtknﬁu.a”*”#”&#*n#”k”k” S

N N A R R N R M RN NN NN NN

e LA NN E AL N AL AN N A LR RN e T NN N LN
A e W e e e e ey e i e e e e

A N N e

r
F3
¥

P N M
¥
e

X
PN N

L4

L, ]
s

L
i

X

¥

i

CX)
e w
I )
a
¥

)

"
i

x
i

)
X E

)

NN )

)

N M e )

X XX ¥
L)

N )

e
) ._..”.4H.q”thH#HtH#H...H...H*H.q”tH*Ht“t“»H#H._..”....H.___”._..”....u e .
A NNl AL A A L N N e S NI N M L AL S N i
ol A M e MO N M NN R AL AL L N, 2
e e e e U U e el e e U e e e U e e e e e .
r...r#......*...k.........rr..t..kt....a.q...

¥
L
4-:#:#
EaE S
*4:# ol
»

[
b m dr dr W & W w;
et .....r.....r.-......-..-.l.-. _.
ERCRERC A )
T e
AR )
O ) :
O N

A NN M N
P B F R
u..v“u..u__u..vTHF!PHFHU.HPHFHFHPHFH HPH!.H o i




	Front Page
	Specification
	Claims
	Drawings

