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BACKGROUND OF THE INVENTION

The present Invention relates to a new and distinct culti-
var of Dahlia plant, botanically known as Dahlia hybrida
and hereinafter referred to by the name ‘Melody Dora’.

The new Dahlia 1s a product of a planned breeding
program conducted by the Inventor in Voorhout, The Neth-
erlands. The objective of the breeding program 1s to create
new compact Dahlia cultivars with freely branching growth
habit, decorative inflorescence form, attractive ray floret
colors, and good inflorescence longevity.

The new Dahlia originated from a cross pollination made
by the Inventor 1n 1966 of two unnamed Dahlia hybrida
selections, not patented. The new Dahlia was discovered and
selected by the Inventor as a single flowering plant within
the progeny of the stated cross grown in a controlled
environment 1n Voorhout, The Netherlands, 1n the summer
of 1997. The selection of this plant was based on 1ts compact
plant habit and attractive ray floret coloration.

Asexual reproduction of the new Dahlia by cuttings was
first conducted 1n Voorhout, The Netherlands in the spring of
1998. Asexual reproduction by cuttings has shown that the
unique features of this new Dahlia are stable and reproduced
frue to type 1n successive generations.

SUMMARY OF THE INVENTION

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

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Melody
Dora’. These characteristics 1n combination distinguish
‘Melody Dora’ as a new and distinct Dahlia:

1. Uprnight, somewhat outwardly spreading and rounded
plant habat.

2. Freely branching habait, full and dense plants.
3. Freely flowering habit.

4. Decorative inflorescence form with inflorescences posi-
fioned just above the foliage.

5. Red and yellow bi-colored ray florets.
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(57) ABSTRACT

A distinct cultivar of Dahlia plant named ‘Melody Dora’,

characterized by 1ts upright, somewhat outwardly spreading
and rounded plant habait; freely branching habit, full and
dense plants; freely flowering habit; decorative inflores-
cence form with inflorescences positioned just above the

foliage; red and yellow bi-colored ray florets; excellent
cgarden performance; and excellent inflorescence longevity.
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6. Excellent garden performance.

/. Excellent inflorescence longevity.

Plants of the new Dahlia differ primarily from plants of
the parent selections 1n ray floret coloration.

Plants of the new Dahlia can be compared to plants of the
cultivar Gallery Pablo, disclosed in U.S. Plant Pat. No.
10,599. In side-by-side comparisons conducted 1n Lisse, The
Netherlands, plants of the new Dahlia are taller and have
longer 1nternodes than plants of the cultivar Gallery Pablo.
In addition, mnflorescences of plants of the new Dahlia have
yellow and red bi-colored ray florets whereas inflorescences
of plants of the cultivar Gallery Pablo are salmon-orange
with yellow-colored centers.

Plants of the new Dahlia are similar 1n ray floret color to
plants of the cultivar Aloha, not patented. In side-by-side
comparisons conducted 1n Lisse, The Netherlands, plants of
the new Dahlia are more compact and have smaller iniflo-
rescences. In addition, plants of the new Dahlia are typically
grown as a container plant whereas plants of the cultivar
Aloha are typically grown for cut flower production.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs illustrate the
overall appearance of the new Dahlia showing the colors as
true as 1t 1s reasonably possible to obtain 1 colored repro-
ductions of this type. Colors 1n the photographs may ditfer
from the color values cited 1n the detailed botanical descrip-
tion which accurately describe the colors of the new Dahlia.

The photograph on the first sheet comprises a side per-
spective view of a typical flowering plant of ‘Melody Dora’
that was about four months old.

The photograph at the top of the second sheet comprises
a close-up view of typical inflorescences of ‘Melody Dora’.

The photograph at the bottom of the second sheet com-

prises a close-up view of a typical inflorescence of ‘Melody
Dora’.

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.



US PP13,257 P2

3

The following observations and measurements describe
plants grown and flowered during the summer and early
autumn of 2000 m Lisse, The Netherlands, in an outdoor
nursery and under conditions which approximate those
generally used 1n commercial production. During the pro-
duction of the plants, day temperatures ranged between 15
and 23° C. and night temperatures ranged between 10 and
15° C. Plants were pinched one time about three to four
weeks after planting. Measurements and numerical values
represent averages of typical flowering plants that were
about four months old.

Botanical classification: Dahlia hybrida cultivar Melody
Dora.
Parentage:

Female, or seed, parent.—Unnamed selection of
Dahlia hybrida, not patented.

Male, or pollen, parent.—Unnamed selection of Dahlia
hybrida, not patented.

Propagation:

Type.—By vegetative cuttings.

Time to initiate roots.—About five days at 17° C.

Time to develop roots.—About 14 to 17 days at 17° C.

Root description.—F1ne, fibrous and well-branched.

Tuber description.—Shape: Fusiform. Clump diameter:
About 15 cm. Color: Close to 199C, with
anthocyanin, 59C.

Plant description:

Appearance.—Herbaceous flowering container or gar-
den plant. Inverted triangle; stems mostly upright
and somewhat outwardly spreading giving a rounded
appearance to the plant. Freely branching, about 8
lateral branches develop after removal of terminal
apex (pinching); dense and full plants.

Crop time.—About 70 days from planting are required

to produce flowering finished plants.
Plant height.—About 65 cm.

Plant width.—About 40 cm.

Lateral branches (peduncles).—Angle: Erect to almost
45° from vertical. Strength: Strong. Length: About
10 to 20 cm. Diameter: About 8 mm. Texture:
Smooth, glabrous. Color: 144A.

Foliage description.—Arrangement: Leaves opposite;

leaves may be single or compound with three or five

leaflets. Typically about 4 to 5 pairs of leaves per
lateral stem. Shape: Ovate. Apex: Acuminate. Base:

Attenuate. Margin: Serrate. Length: Single leaves:

About 5 cm. Compound leaves with three leaflets:

About 12.2 cm. Compound leaves with five leallets:

About 22 c¢cm. Width: Single leaves: About 2.2 cm.

Compound leaves with three leaflets: About 9 cm.

Compound leaves with five leaflets: About 17.3 cm.

Venation pattern: Pinnate. Texture: Smooth, gla-

brous; leathery. Color: Young and mature foliage,

upper surface: 147A. Young and mature foliage,
lower surface: 147B. Venation, upper surface: 144A.

Venation, lower surface: 144B. Petiole length: Single

leaves: About 1 cm. Compound leaves with three

leaflets: About 2.4 cm. Compound leaves with five

leaflets: About 2.5 cm. Petiole diameter: About 4

mm. Petiole color: Upper surface: 147B. Lower
surface: 147A.

Intlorescence description:

Appearance.—lerminal 1nflorescences held just above
the foliage on strong peduncles. Decorative inflores-
cence form with elongated ovate-shaped ray florets;
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ray florets arranged acropetally on a capitulum.
Inflorescences not fragrant. Inflorescences persis-
tent.

Flowering response.—Flowering recurrent to continu-
ous during the summer and autumn 1n The Nether-
lands.

Postproduction longevity.—On the plant, 1nflores-
cences maintain good color and substance for about
35 days m an outdoor environment; and as cut
flowers, inflorescences maintain good color and sub-
stance for about 7 days in an indoor environment.

Quantity of inflorescences.—One per lateral shoot,
about 60 1nflorescences plant develop during the
growlng season, summer through autumn.

Inflorescence bud, at stage of showing color—Shape:
Globular. Length: About 1.3 cm. Diameter: About
1.7 cm. Color: 151D.

Inflorescences.—Shape, 1n proifile: Hemispherical.
Diameter: About 12 cm. Depth (height): About 6.5
cm. Disc diameter: About 1 cm. Receptacle diam-
cter: About 2.3 cm. Receptacle height: About 5 mm.

Ray florets.—Shape: Elongated-ovate. Orientation: Ini-
tially upright, outer florets perpendicular to
peduncle. Apex: Acute. Base: Attenuate; short
corolla tube. Margin: Entire. Aspect: Intially con-
cave to mostly flat. Length: About 5.6 cm. Width:
About 2.2 cm. Texture: Smooth, glabrous; satiny.
Number of ray tlorets per inflorescence: About 220
in about 23 rows. Color: When opening, upper and
lower surfaces: Towards base, 6B; towards apex,
64A. Fully opened, upper surtace: Ground color, 6 B;
towards the apex, overlain with 42A; ground color
fading to 2A with subsequent development. Fully
opened, lower surface: Ground color, 2C; towards
apex, underlain with 64C.

Disc florets.—Number of disc florets per inflorescence:
About 20. Shape: Tubular, elongated. Apex: Five-
pointed. Length: About 1.5 cm. Width: Apex: About
4 mm. Base: About 1.8 mm. Color: Immature: 157C.
Mature: Apex: 8A. Mid-section: 16C. Base: 157D.

Phyllaries.—Quantity: One whorl of about 6 phyllaries.
Shape: Ovate. Apex: Acute. Base: Attenuate. Mar-
oin: Enfire. Length: About 1 cm. Width: About 3
mm. Texture: Smooth. Color: Upper surface: 146B.
Lower surface: 146B, with anthocyanin, 183B.

Reproductive organs.—Androecium: Present on disc
florets only. Stamen quantity: About 15 per floret.
Anther length: About 5 mm. Anther color: 9B. Pollen
amount: Scarce. Pollen color: 8C. Gynoecium:
Present on ray and disc florets. Pistil quantity: About
15 per floret. Pistil length: About 6 mm. Stigma
color: 14A. Style length: About 2 mm. Style color:
154D. Ovary color: 2C.

Seeds.— ength: About 6 mm. Color: 200B.

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

Weather tolerance: Plants of the new Dahlia have been
observed to be very tolerant to wind, rain and full sun
conditions. Plants of the new Dahlia have been observed
to be tolerant temperatures from 0 to 40° C.

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

‘Melody Dora’, as 1llustrated and described.
e e o e e



US PP13,257 P2

Sheet 1 of 2

Nov. 19, 2002

U.S. Patent

ey I T T T T L T T ey T T I T I T o
et e e i e e e e e e e e e e e e e e e e e e b e r L) ML X PO ALt Rt AL A AL AL I M Al AT
w e Ve T T T T T T Ve e T o T e i - AL L3 e
L) LN
L
- . ¥ l.rl.r ¥ ¥ Pt .r.‘.r .r.r.fl.r.rnf.r.r.'.fl .T.T.l. b ko L .T.T.'.T.r .r.T.r.r.T.f.r oo b A b..T.T & b i M i i i o .T.r.r.r.r.rl 'l-l.l.‘r
T L A L L .._......._..._..._. ” .._......1H.r......1.r.r......1H.rH.._.H.._.H.._.H#}.#H!H#”#Hk”#”&.”}.”#”##b.__.__.._|H-. .-.”.-.”.
.
Al e T e T ae T Ty T ey Tl ae e e e e e e e e
: ....r....r.r._..._..r.._..............._..._............._..._.......4......................................44..........rtuH.“. .
T b
s 2
W A e e e e e e e e e e e e e e b e .
i o e e T e N i ol
P e R o a v a a a N) X N e »
e o L I S L L L Tt
e e e  a e i e e e ) e i e e e e e e e W kR e ke .
g e e e T e i L) e N aa  a a a  a  NE RNN; L)
e N N N Ay e At R M e M N T, .-
S e ) LN R RN t
NN M Al M)
e AN L)
e P e e A
i e

g & & dr i .-.l..-.l..-.l..-.l..f L] .-.l.-.l.}.l..f IIHHHIII

e

X
o
¥
¥
»
)
L 3
X
»
¥
»
»
»
[
»
L ]

»
L
L 3
»
»

»
»
]
L ]

e

o .'.}.l..-.b.l.l.l.l.l. &+ L E_ HHHHHHIHHHHHHI!

#l.”l.”l.”l.”l.”}.”l.”l.“i”l”i I‘v.ﬂ”l"ﬂ“l"ﬂ“l“ﬂ”ﬂ”ﬂ“! .ﬂu..
A O N M RN h i
A MR e ) L
Py & ._...4“.4“ L M) aaxnxxrxrxr.xnaulnxr
J LA ]
..r._..r.._._..._.r.._.r.._.r.r.-..r LA ot

e NN

ok ke bk de bk de de e i e e B e e dr e W ke A
b b & S oM odr ok 3
e e el el e et A .
Vodr ok ke e b e 0 de de e ey iy p e 0 e e dr ey p e e e e e e & i k. ; ; i i . I ; iy
drodr bk b b dr dr dr o Jp Jp o dp Jp dr Uy dp dp dp dp dp iy o dp e dp e dp oy e L . . ot ; M N AN NN
1..1._. .r.__ .r.__ N " .r.r.r.r.r.r.r.r.r.r.._.._...._..r.._..r.._..r.._..._..._......._..........r.._......._......._......._......._......._.....##k######&.##l.#}.}.#}.l.#l..—.l&. .-..-..-..-..-..-..-. o L o E E ) E ) ) ) Hu_.unxﬂ HxHr.!v.!r.xxﬂxﬂxﬂlﬂlllﬂxﬂxx
Vode ke e e e e 0 de de dp dp de iy iy p dp e e dp e dp e p p dp e dp e e de i L ) L i e e
dr bk de e e e de b dp dp dr dp dp e dr e dp e e dp e e e iy e e e o Cde e bk A R E N KRR
1ok b h U b dr b dr b M b b drodr J dpode Jdr o Jrodr Jr dr e dr Jrodp Jrodr Jrodp b o dr & B ir dr & dr o & A A M_A &N XXX KEN
dr dr dr 0 dp e e Uy de dp de dp dp dp de dp Uy iy p e e e dp e iy ey e e e o i & i AP PN X R NN A
Vde k a e e b dr de de e e e ey 0 de dp e e e p 0 0 e dp A i e i ; o & e de i R X N NN
&k dr de e de dp e b dp 0 dp dp dp e dr p p e dp o ey e i i e e e L N N AT B X E NN
Vo de a e e Uy e 0 de e e dp iy dp ey dp e e dp e ey iy Uy i el e e iy iy o e x_ L]
& dr de de e e e b de dr de dr de dp dp oy Cdp B dp e e e dp e ey e e e e LN A )
Vodr de bk el b 0 0 de de dp dp dp iy e 0 e 0 e iy e iy e dp e e i LA U B x
& dr de e de dp e 0 dp de de dp dp e dp Uy p p e de dp dp dp e e iy e dp ok i W e e x
ok A ke kU e dr 0 dp de dp dp dp ey e e de dp dp e e e p e 0 e de e e o Cdp e e de i -]
A A dp e e e Uy dp dp e dr dp dp dp e e p e e e e e i e e i i a e LA S RN ] x
Vo de dr de de e e e e 0 de deodp dp dp iy dp dp e de dp dp de Ay iy ip a0 e dp e de iy iy e e ]
dr k de de e dp dp b b dp dp dr dp e dp dy e dp e e e e e e e e e e e e e L N 0 0 R ) x
Pk ke e el a0 e e e iy ey el 0 e e ey iy e a0 i i dp iy el e e A
& dr dr de de de dp Up 0 0 de dp dp dp dr iy W dp e e e e Cdp iy e iy e dp e el L A Gl M .
Pk ke e e e de dp dp e dp e ey 0 e dp o de e e e b 0 0 0 e e N e e e -]
A dr de de de dp dp 0 0 dr dp dp dp e e p i d e e e iy e e i g ae L0 S A0 0L N ) A
Vo de ek e Uy e 0 de de deodp iy My e p dp e e e dp e dp e p i 0 dedp i sy dr e e e R "
& de de de Jp dpdp iy dp de ol de dp e dp dp Uy 0 e e e e e e e e e i e e e i
T e a  a  a T a T TNy e A
Flde de b de ey e e e dp e e e Uy iy e e e e e e e e Uy e e e e i e RN AN I R
A A de de dp dp dp p dp dp e dp dp dp dy e iy e e e b by e iy e b L LR ] EXXERRTNERXRHSTE
Vo ke e iy e e e dp dp dp ey ey e e dp b dp i iy iy 0 e dp e L e L
dr de dr de Jp dp dp e U dp 0 dr e dp e e e iy e e e dede e iy e e el o o A BN ) e_x XN, "
Fodr de de dp ey e dp e dp dp e iy iy g e e e e iy iy e g e i Lo e m W R KX
d dr de dp de dp iy p Uy dp e e dp b Cdp dp e p e e o e e e il o x X LM AR M
vode de e de e ey dp e dp dp d e dr e iy dr e e de e dr de iy e e 0 L] L) JE RN
dr 0 dr de dp de dp iy p dp e e e e dp it e i e e b i e X X E L
Fode dp de de de Uy Uy 0o dp dpodp_ e dp e ip Ll de e de e e i iy ] A A
dr dr de dp e dp dp e dp e 0 de e e de e e e o A WM "X B NN X
RN N N A L N WM M M v x " L
dr dr dp de dp dp dp iy g dp e e e e dp e e o w oz x X Ly ]
Fde dp e de dp Uy Uy e de e dp e dp e e iy e e e e e i 2 Er
dr dp dp de dp g Ay Uy Uy dp e dp e dp i ip b a i AKX
v de e Cde dp iy iy iy dp e dp e e dp e Ly e el e iy " o
dr dr dp de dp dp dp Uy ip e e dp Jde iy ip ek e i
e e e B ] L x ,
dr dr dp dp dp_ e dp iy iy e de ol e i o iR L) i i i i
1r.r.r................................................iIII"-..4 e ox
dr 0 dp dp dpdp iy kg e o R R . [ a N A A i ll.l x
F e e e iy Sy iy e e dp e e e dp e e e e WA K ] KX
dr dr de dp e Cdp iy e Cdp de 0 dede b de i 0 B r.a.::.ll-ur. RERE XA A
P odp dp dp e e ey el dp dp e e iy i g B M N xnnnll-a o
dr i dp dp dp dr dp e ip e e el i [ X X N N e x x uw A"
r de de dp de dp iy dp e e e 0 dr e M i R
dr 0 dp e dp dr dr el i E [ r XN xx N
F dp dp dp dr dr p p e e e i "R i i
dr 0 dp dp KA b R k& kR L] L L
Fodr dp dpde e iy i el e dr ERRE X XK i ]
dr dr dp dp e dp iy e iy bl » wR xR i
1....._........._......_.......&.._........._........-.... ko HHHHHHHHHHIHI Ed o _HE R
I N i A A e e A
a0 dp e e o
rodr A i AR XX M
e dr dp dp e e iy i X Em T
o de dp dp de b i p e Mo R MM
dr dp b 0 A e XEEE N
I NN ]
LN "
LR o N
dr X i e e i
L N
dr dp e A i
I N X
ﬁ....n...u...u...n...u... i
rode dp dp i ke lir A
dr dr e dp i x X
d dr dr dr ar KX KM
T. PN N
e NN
“...H...H.._.H....H...H.___.q.q » x
dr dr e e e
L N
ar dp dp i

F
”....H.._.H._qu._._ﬂ.._.._q
o -
q“ L] .___.4”...”..,......,...........,_-....___.__.....4... POt
L B R I N D NI b
i dr b a0 LM MM N e . L]
el el R N nl-l IR RERETRN
1..............._......_.......... dr_dp dp i | . xunlnananln
r o dr i i R XA
dr dr dp e i i
rodr dr i EE R XX
dr 0 i XX XX XN
r dr dr drodr dr AP N
dr dp e dp dp e i RN X KT
rodr A i i L L
dr dr dp dp A i b M
P oo A A e A e
“...H...H....H...H...H.___.q oo o H.HMHP.H Hnﬂnun”n”u”a
i o b A TR X
F A de e L
N i
1H......_.....”I.-_-..-_....H.....-_.-...__.._.-.....-_ & J J J P A A J A IHHIHIHH”HH!J
o " e R Mt ML Al ; ) . A 4 XA A LA AN ; o g e R e
o . l__.na.. P B ) ; ; ; ; ; iy ; ; ; i
roar a dr dr r LWy 0 0 0 dr i o ; o ' i iy ; d oy
a dr L dr e e 1 1

& o Jr
”...H...H...H._._....._.a-“lun....- w A e
Pt
L N N A P
dr dr dp dp e e iy e ik MK M A
rode dp o de i p e I
a dp dp dp dp dp dr i i A A A
o dr de dp e ey i a0 e N
S xr.xr.xxxrr
e e e L
r
1......H...H...H...H...H...H...”.4- L) nann iﬁH&H..H...H...H...“.._.q.-_lan it
L R R M B K
o
T e
P e ]
L TEE I S N
e .
P M M i A .
L i bk - ] x_x
e e N ] ool L
PP N N L N M NN o ......_ ....._ - N
dr dr dp e dpde e ey e e de ] i A
F o dr dp de dp dp iy e dp e dp e ey i d ] i A A
dr i dp dp dp e Cdp iy Uy e e e e e i " iy e X
rodr dr dpdp dp p b de ol dp_ e dp dp i i ERE N xRN
dr dp dp dp e gy iy Uy de e e u a & BN K
r o dr dp dp e e iy g e e dp e i e de U e e N
....................................................._nin_lI"l”t LA M NN RERR
F o dr de e ey Uy Uy dp X e dp e iy i i de o B L R M | A KK
dr o dp dp e ey Ca iy e e LR ) i i q : q r A X X XX ] AKX R
i i ! ! ! ! i ! ! i . . ; o o e l“laan K i
rodp de dp ey iy iy e dp e B e p ip el el i iy i 0 dp e e e i ; F A, i ; F i i ; i ; i ; ; AR X " N
dr e dp dp e e e e e e e a0 e e e & 0 de dp e 1 1 . é uxnnuanv Ly E R EXEEREN NN
rodp Jdp e Jr B Jp Jp dp dp Jrodp ip Jp Jr p dp dp dp oF o of o of O dp dp Jr O 0 0 e o Jr O L y . r, EEERX X ERRKE NN T MR E R & & & K & K XN M
L O A M M A N N N > N L A L X, L A . .- ERE X EREENXEER AN ENFFEERNEXNELNEAL XXX
Fde de e dp dp iy p dr e dp e e & g 0 dp e i e b e B0 O i e i 4 i i ; ; iy L e e
dr dp dp dp dp dp iy g b e e e e i e o i e b i i A dp e b i i g dp i i A i 1 i 7 i i . i EXAAIREXIEFEERXAXAREXEEEREXERARL XXX EX XX XAREXXRE
r o dr dr dp dp e iy e e dp e dr iy p iy e e e e W Wl 0 de dp e dp p Uy A 0 de dp 0 i i A, i i ;, L e e e L
dr dr dp e p i dp e il e e e W de e e W i i dr dp dp e de e i b 0 0 i i : i i i i i i i i oy ] RN EXEE XN
Fdr de dp dp dp p Uy dp dp e dp e eyt p el e e i drdr 0 A e e Uy e e A AR E KX
dr dr dp dp e dp Cdp iy g e e e e e o e 0l e o W 0 dp dr e dr p p ae dp . o
P de dp dp dp dp Uy e dp e e dp o dp e ip ip dr b el e e i i i 0 0 dp e e b e e e O e i kW ]
d dp dp dp dp gy iy iy e el e b A R e by it r a0 dp A ey de p A 0 dp A i AR
F e dp iy e e iy iy dp e e e e iy iy Ly e e e i i i e e e e e e e B e de e 0 e R x
dr dr dp dp e dr e e iy e de ol e e 0 e i e e e iy e e e dp dp e B 0 dp dp e e x
F o dr de e ey iy p e e e e it i i e e b i i i i 0 0 e e Uy U e 0 A dp e i it
dr o dp dp de Cdp Cdp e R e e e e e o e o il e o W Uy B dp dp dp dr dp e Uy e e e e
Fde de dp dp dp ey e e e e e e i i e e e e e e i 0 i ke e e e e e e e B e de e e iy i i
dr 0 dp de dp iy iy iy g e e e e e i e bl b e i i iy 0 e dp e p p dp g e A 0 i i
P ae Cdp ey iy e dp e dp e e i iy iy el e e i i iy i e e e e e Uy e Uy B 0 e e e dr o dr e il
dr de de dp dp dr dp p dp e de ol e e e e e iy e b Wiy e e e e e Uy e 0 de e e
Fode de dede Cdp iy p dp dp e dp e ey iy el e e ey iy iy i e e e e e e Uy i e O dp e e g L]
dr dr dp dp dp dr iy iy b e i e e iy iy iy i e e e i i i e e e dr dp p p i 0 e dp e
rodr dr e dp dp p p dr e e dp_dp e e p ip e el e e e i 0 i e dp e e e e U a0 0 e e e
dr Cdp dp Op dp dp iy iy Uy g dp ol dp by oy iy e e e bt & 0 dp dp e iy p iy O e e
P ode e iy ey ey e dp dp dp e iy o iy e e e e ot W e e e e e e Uy iy e e e e e
dr dr dp dp e dp dp Uy iy de ol e e F b dp e ol e e e i e e e dr dr e e e e e e R
P dr dr de de e iy Uy 0 0 Op dp e iy dy iy iy e e e dp b dp iy iy i e dp ey Uy e e ey iy e e
dr dr dp de e dp Cdp g dp L dp e e e dp e o L el e e Wl e e e dp dp ey e O O e e e
Fode dr ke dp Uy e dp e dp e dp dp e e 0 e e b dr i i i e dp e e b b de de dp i i R
o o dr &

T e e e e P P M,
dr e dp dp dp e dr p p ol de ol dp e dp e iy iy de &l e 0 & 0 dp dp e b ke b b de de dp i W
e e O et P o iy,
F o e e e e iy Uy de dp e dp oy p e e e e e i i e e e e e el U e bk de e i e i i
dr 0 de dp dp dp e g p 0 dp e dp O dp dp i g e e e b iy i i e dp e e e e b a0 o de e e
rode dp e dp e iy e 0 de dp dp dp dr o dp iy p dp e e e e e iy sy i e e dp e p e U a0 de de de dp dp p iyl o
dr dr dp de dp dp dp Up ke dp e dp dp o dp dp e Cip e e e e e e e Ca i i e e e e e e e B b de de e e de i i
- F ol o ol o F I N R R R RN R A
e e o a ar a ae a  a a a Na a Ta a a
Pl de ke e e e e 0 de dp e dp e p p e 0 dr e dp de e U dr g de de e b b b Rk h k de ki ke e e Rk
A dp dr de e dp dp Up dp dp dp Op dp dp dp dp Uy oy dp e dp e dp dr i B A Op de g e b e b b 0 de de e Rk e e
vk ke N iy e e Oy ey dpdp Uy e e e Oy e e dp 0 e i e de e b e kb Wk ok k dp ey iy
dr dr dr Jp Jp e e U dp dr de dp dp dp e dp e dp B e dr e dp dp b b dr dr e ke e b b b b de i de e dp iy i
P dr Jp b b B Jr b dr Or Jr O o 0r Jp Or O 0 Jp o Jp Jr O Jp Jp e U Up dp Jr b b U b 4 bk Jr b Jr b o Jr 0 Jr o Or U dp OF Of F F B o o
dr de dp de dp dp dp dp dp de 0 dp dp dp dr dp dp e i e e dp e dp dp e e ae de o de el ko M 0y de dp e R el
e a a  a a a a  a a a y
..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.l._..._.r....__.r.r.._.r.r.r.._.__.__.r._..r.._.r.r.__.r.r.....r.....r.............-..-.l.....
R R

Tt .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.....- RN NN .r.r.r.r....r......................-.l.-..-.....-....l.-..-.....-_ o,
.r.._.r.r.r.:..r.r.r.r.r.;..;.#.r.;.#.#l.###.r##.r.rb.r._..__.._._..__.__.__.__.._.rb.r.r.r.r....}.}.}.l.j.j.l.j.l.l.l.ll.j.ll Hv.?v.?v.ﬂﬂ?ﬂ!ﬂﬂﬂﬂﬂ!ﬂ
.r.r.r.r.__.r.._.r.r.r.r.r.r....r....r.....r.............._..r.r.__.._.r._..._.._....._.._.._.._.._b.-.r.rb....r..........-..-..-..-........._.l....-......-..-..-. ; ...HHHH W

r
1
"
]
r
"
"
]
"
r
r
"
L4
L}
¥
X
¥
»
5
¥
»
¥
B
¥
&
B
L

]
.
]
r
"
]
r
L
"
L}
L

X

¥

¥
¥
¥
¥
¥

B

¥

5

»

¥

¥
¥

5

B

W T T T i i e A e "

PRI I o oy

I I T T L ol s AT AT e
« P

N
woa e Ty e iy e e e e i e ik *

»
»
»

N )
]
-
]
]
-

X
L)
L)
L)

T i i i e i i i e e e R e

]
L ]

tatatata s o
1)
-

I I R T RN R R r
T Al M e ...tn... ._1.._.H...”...H...H...”h_.H.._.H...”.._.”&H&H&H..H#H&H..H&H&H..H&HJH ._._.__..._.__.H._._ )
D S T T T T o I e ™ "
B S A e i A Cal
I N N N o e e o el al ol el el 3l ) L3
D T T T I g L L I R e g i M
S D N I I
et e it e e e e e e e T T T T T
N R I I I T T T T e N A e e O WA e e e e e e e i i e
R B I R R N ) F r ol b de b M M M A F o
el SaLa e t.J.t._..rttt._,.Ht...._,.HkH#H._,..._..qH.,_.H..qHku..kH._,.H.4H.,_.H.4H.4H._..H&H;H&H&H;H...H&H;”...H.._”;Hi“H M L I I S g ey i i i
. e i i
: A e e o e e T T e w
B e A L Ly
O T T I o g i L e
” - H.__H.rnt.rtu.r..t...r.r.r......r...._.....r....r.._........r....._....._..r.r....r.._.._.....r....._............r............_..._............._..._.........4...........4...4.........4.44.4444...4......44......4....4....
N T T T T o o o  a I aa aa a a a a aa N  T r l r a t  aa aa  pS
r M T T e T e T T T ar T ag T ag g e g g T Ty it e A i T i Ty Ty i i i T ey e e e e T T T
e T T i ey i e e e e e AU U U i T T T Tt T i Ty AT i e e ke ke e e e e de e i
ror P T T T T T T e S e e g e e i e o o S S e e e e e S e e S e A e S S i S ) '
e 2 e e e e e e e e T e e o e e o g i T T T ag o i i v Vo T T T g i i i v T i e e T e e e e e e
' .._i.._.__.._i.r.._.r.._.r....__.._.__.._.._.._.r.._..1.__.;.._..r.r.r.._....r.r.r.r.._.r.r.r.r.:..r.r.r.;......r.._....r.r.r._1.rE.r.;..r.:..rl..r.;..r}..rl.....}..-..-1....l.....}..rl.....l..-.}.l.l......-..-.}..-..}.....l.....}..-...;.........-..;..4}.#l.l.#}.}.##}.}.}.}.#l##}.}.k}.#tb.r.r.._.._.._.._.._i.._.__.._i.ri.__.._.__.._.__.._h.._.._.._.r.__.r._..r.._.r.r.......}..-..l.....l..... '
1I1I "= & & b & ’rh b oa s s ok ok hih s s i i i ododr o droidp drodpodp i i drdr e i ik i o h b kA m a a s

a2 4 &k kb b & & J o d b d b S d o b o d S & J dr dr dr deoip Jr Jr Jr Jr dp dp dp Jr oy dp Jr dp dp Jp Jp Jr Jr dr Jr dr dp dr O de Jr Jr X dr Jr dp bk b oa & & &

2 a2 a ks bk s ke m b h b b sk ko h h h h kbl bl dddpddrddrdrd i d i by hhoa -

3 a a e A A A N bk h kN A bk bk e d b dod k dodoJp by de S d Jpodpodp dpodp dp dp B U Jp Jp e dp b B b b Ak dr b e M dr K Jpode ok kA ok

a a2 bk a h oma a kb kb A A b Mk kS om h k k Ak d ok bk kb h k ook ko dd dodod o dod b d b a b m b b b b ok dddoh bbb oaoa

Ba d bk kA ke ke b b ke e e ke b W bbb bk e b b R e e ke ke e e e e e e e ke ke b B b Rk kR R b e e ke b b e e e
na . - . N a

[
L e )
Fatatatatatats L) ._._.”_.4. .__..w.-_.__..___




- -
"= a2 & b &2 b a2 bk a

BN kR

i

i

L)

i

F

W e e dr e e i e

i
oy

e L
i
TR L N
ol

) .._..q“""""-... »

.
FI |
-
e e e )

.
i s PR o U . R R

-n.nn.nnnnﬂ.._“.._.._.__ﬂ.._unﬂ.._ﬂ.._.._.._.._.._H.r.r.q LA .._......._.......1......1......1......1 ...”n.rn.._.._H.._.r.t .-_.. o

B ST T I S I T U i R Tttt .................................r.............................r 2 h a .....-. .

N

A X E LN AR N N S N S L L L B P R L L N L L A A A A& A N A N AN A

FE_JE_FE O FE WL

Ak kA kb h ok d b j b Joodrode o de b dpodr o dpodr o de dp Jrodp b dr A A b M 0

i
o N
e g N

o o oA

e e e e e N

]
r
[
'
r
L
'
i
¥
'
r
Ly
IS
F3
Fy
'
F3
¥
¥
F3
Fy
¥
F3
¥
¥
»
X
'
i
L
r
i
L
»
EY
F

S S S )

LAt at 2t 2 M
W e e a e i
ol k)
LR E E C 3 aE al 30 3 2l 0 a0
L N NN
WA kA A A R ki & A i
L )
S dp dr e iy e e dp i
o
o r
I I A e

P )

US PP13,257 P2

Al & b b bk b b b i b b b kb dp

> .!H = .r.r.r.__.....r.r.__.r.._.r.__....
LN N
e

g

rl
R A

L

E I

IIHHHHHHH

Sheet 2 of 2

)

P e i U e el
B N s A A A a3
n A k ks A s N My
moa b & bk k k d kA & d A dodod

" & & m & & 2 & &2 & & & & a2 a
LIE B W 1

-
L]
-

X

l.“l.”

i
s
™

¥

e
.._.... L]

Pl
ity

)

i
X i
™

o

)

ara dr
o

e

o d e

| Bk ki

¥
X

Ca)

i
i
)

& dr

X X i

Ea)

i
ik
i
o

E )

X &

i
I3

ENEE N

N )

X

NN NN

X X

¥
¥
I
¥
X
¥
¥

)

D o N

)
X
)

Pl el

)
ety

¥

e e e

)

JOA M AN A
LA

»
ir

ir
ir
ir
)
i
ir

X
)
i

L)

x
L ]

|
X
-
oy
o
e
I
ir
)
.-1}.
I

F3
¥
»
F3
F3
¥

X
'
i

P

A

X K b Nk ko a

i
Fy
¥

L
L}
X

]
X
F3

i,

A,

i

X
¥

¥
F

X
F

&

F)
X
¥
X

ir

o

F3
F3

¥
F3
Fy

i

[}
»
F3

LN

)

)

X X X ¥

W Ty

X ¥

LN
F

L
i

P
)

X
X

X
X

i

¥

X

)
i

Ea
¥ kK

L]

A A
o A

dr dr dp dr o BN A

dr dr i HHHH H.MS.HHH”!“ ]

i ¥ &k b A
......h._..__.__.__..__.__r
L N

AN A
£
v-vnv"v"vxgﬁvﬂvﬂvnvﬂ

= lul“hll |

o
X ar
™

F

o

X X

L)

ar

X X

)

L)

e

x

Cal N W)
.....q..qﬁ._._

F

F

A S

kA ke s kA a k kA kA d i d ko

)

X

X i

)

4k M oa kA kb Ak ok k h d b oJo b d ko drodod iy

i
Jr
X

ir
iy
Ak h h kA kMo N F oS ¥ I
..._n.__ln....._n.._.._.._.....r.._.-.r.t.....r.....v.-.t....r.....r.....t....-....rk.r.......r
2k & kb b od k Jr de dp b b b b dp Jp dr dp b dp Jr dr dr s
N T T O T I R S e g Ul Ul Ul
a sk kM & d & dr b d dr d dr dp o dp dp o dr i b & 0 dr A N ¥

i
X

i a
i X

r
x

e N T N L T T W A A

F3

i
i
.._.._.._i.._.._.._.._.._.r.._.._.r.-.-.-....r.r.-.-.-.._.-.r.r....................

X

X Xk Kx
Eal s

i

i
ir

»

X

F

>
¥

ERUNN

..._.._.._i.._....._.._.._.r.r....._.r....r.r.r.r....:..r.r....r.............#&.”.r}.#.-.j.l.-.l

P

i
-
™

i

ENC

)

-
o

k.
H'E

i e
* IHHHH

|
FY
x

>
Ml
M

|
EY
-

!

1]

i )

XN N A

o
ir

)

ok i i

*

T i i e iy i iy e ey

& a & & b b & bk b b b b b ohoh

Nov. 19, 2002

L N

....
......_.....................
i p dr e e i i

L]
)

e i i i ¥ .r.r.r.r.r.r.....r.....................................r.........._..r........J.##}.J.}.#}.}.##}.}.#j.#j.}.lll}.ll. i R

D N N R R

F N A T I

= & & &
Ll

EY
EY
EY

-
.
E
.
k]

N

o,
.
o
x
x

oo

EY

W i i i WY

W A

.-.l.l.i.-.i.-.l.l.i.-.l.-.ll.i L L L

L R M)

[

X M M M T BB MM B

L)

L0

..-k.r.k.b..b.b.r.knnknn._.uak_..
T Sosoo”
U e e e e i
S el e e e e e e

W e i

L
Ll
)
5

L
i

¥ ._,.H...__..
e e
e
A e A
R N )
o e a

x

ey
™
i
»

xr
i

LN

T

)

X
i

X
X & X
e

E )
NN

s -

»

L

g
Eo
ol

R
KR X XX X
R X X NN
R E M N
XXX XX
FE_MJE &N
E_E X E X
XA A
HHHHHHPHU

L
N
e w

XA A NN
i
X ;

o s

-
o

F
P,
)
F
e

A_a mox e x xox x al MC

2

L)

2
2

-
x
N N N

NN
A
.
aa A
A A,
A

N N

AN M M N MM N M N N

e
i)
EY)
EY)

F
ol
)

i)
)

o o

M
i)

P
oA AN N
H"HHHEH x

-
.

N

A
~

M

P T P Pl i
##}.b.}.#l!“#”!“ﬂl -
E

P
x

AN N R
XA A N AN
M

A xxn:x:x:x: x
L e )
i i

| ?ﬂx?!

Hx:FHHHHHHIH

SN N NN

-
]
L]

H:?!
¥

A AN XK
"l
E HHIIHHHHHHIHIII L y

X !HHHRIII

o u:x’x:a;
i

L)
» % i iy
Y

x

i

i A b b b b oa A A

-

ir

P

b &

X

b & &

WA e ek

[
)
- i;ﬁi"l”kr.qt.r.qtt._l-_l
)

M

v“”H”H“H“H“H“H“I“I“I"I"I"IIFHHHHHHIH |
oM N R N KRR

M E X XEXEEERREREXERERE

.

K AEXEXKELRNKTR IHIII IH!HHHIIII oy

HHHHHHHHHIIHI

e A RN R R

AR EREXEXEREREXERHE.DX

Hﬂﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬂllﬂﬂlﬂlllll lﬂl E

AR EXEXENERERERERTHE

HHIHHII

o I
IHHH [ )

-

_w
ey

Sl

)

r r B

.r
xr”xHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂaﬂa“l"a"llln
L X MK XXX R
i XXX
N A e
.Px:.xumxxxnxnﬂnnnanan

rtitar

l._l._-l A

i

F

] ?dx?d k.

'HEHHHHI

N_p_ A Al A A A N N A N A M A A R N K

-

g i o P

P AT ey

L

L R R N
AER AR LA LA L)

e e e e e e e

o A F
. ._..__.r."......".......“......"...._.._....._...._q i

U.S. Patent

N N )

drli X W Rk R

Ll )

()

Pt T N T AT

A >k & A

L
LR )
L

-

[
-
[

LN )

*
*
.-..

E

i i




	Front Page
	Specification
	Claims
	Drawings

