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(57) ABSTRACT

A distinct cultivar of Delphinium plant named ‘Coral
Sunset’, characterized by its upright plant habit; freely
flowermng habit; and double light red-colored Hlowers.
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Botanical classification/cultivar designation: Delphinium
elatum cultivar Coral Sunset.

BACKGROUND OF THE INVENTION

The present Invention relates to a new and distinct culti-
var of Delphinium plant, botanically known as Delphinium
elatrum, and heremafter referred to by the name ‘Coral
Sunset’.

The new Delphinium was discovered by the Inventor in
1999 1n a controlled environment 1n Noordwijkerhout, The
Netherlands, as a naturally-occurring whole plant mutation
of the Delphinium elatum cultivar Princess Caroline, not
patented. The new Delphintum was selected by the Inventor
on the basis of 1ts unique light red-colored flowers.

Asexual reproduction of the new Delphinium by cuttings
in a controlled environment in Noordwijkerhout, The
Netherlands, since 2000, has shown that the unique features
of this new Delphinium are stable and reproduced true to
type 1n successive generations.

SUMMARY OF THE INVENTION

Plants of the cultivar Coral Sunset have not been observed
under all possible environmental conditions. The phenotype
may vary somewhat with variations in environment such as
temperature and light mtensity without, however, any vari-
ance 1n genotype.

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Coral
Sunset’. These characteristics in combination distinguish
‘Coral Sunset” as a new and distinct cultivar:

1. Upright plant habat.
2. Freely flowering habit.

3. Double light red-colored flowers.

Plants of the cultivar Coral Sunset differ from the parent
cultivar, Princess Caroline and other Delphinium cultivars
known to the Inventor in its unique flower coloration. In
addition, compared to plants of the cultivar Princess
Caroline, plants of the new Delphinium are shorter than
plants of the cultivar Princess Caroline.
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2
BRIEF DESCRIPTION OF THE PHOTOGRAPHS

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

The photograph on the first sheet comprises a side per-
spective view of a typical flowering plant of ‘Coral Sunset’
orown 1n a container.

The photograph at the top of the second sheet 1s a close-up
view of typical flowers of ‘Coral Sunset’.

The photograph at the bottom of the second sheet 1s a
close-up view of the upper surface of a typical leaf of ‘Coral
Sunset’.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart, 2001 Edition,
except where general terms of ordinary dictionary signifi-
cance are used. Plants used for the photographs and the
following description were about one year old and grown
under outdoor field conditions which closely approximate
commercial production conditions 1n Hillegom, The Neth-
erlands. During the production of the plants, day tempera-
tures ranged from 15 to 27° C. and night temperatures
ranged from 7 to 14° C. The photographs and description
were taken 1 September, 2002,

Botanical classification: Delphinium elatum cultivar Coral
Sunset.

Parentage: Naturally-occurring whole plant mutation of the
Delphinium elatum cultivar Princess Caroline, not pat-
ented.

Propagation:

Type cutting.—By cuttings.
Time fo initiate roots.—About 14 days at 14° C.

Time to produce a rooted cutting.—About 40 days at
20° C.
Root description.—F1ne.
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Plant description:

Form.—Upright perennial flowering plant with double
flowers arranged on erect racemes. During a growing
season, about four flower racemes develop per plant;

moderately vigorous growth habit.
Plant height.—About 95 cm.

Plant diameter.—About 35 cm.

Primary flowering stems.—length: About 95 cm.
Diameter: About 4 mm. Internode length: About 2.9
cm. Strength: Strong. Texture: Smooth; slightly glau-
cous. Color: 143A to 143B.

Foliage description.—Arrangement: Rosette at the
base and alternate along flowering stems; simple.
Length: About 14.7 c¢cm. Width: About 21.3 cm.
Shape: Deeply palmate to pedately-lobed. Apex:
Acute. Base: Hastate. Margin: Incised to laciniate.
Texture: Upper surface: Glabrous. Lower surface:
Sparse pubescence at veins and margins. Venation
pattern: Laciniate. Color: Young foliage, upper sur-
face: Between 141 A and 143A. Young foliage, lower
surface: 138B. Fully expanded foliage, upper sur-
face: 139A. Fully expanded foliage, lower surface:
138B. Venation, upper surface: 143A. Venation,
lower surface: 143B. Petiole: Length: About 8.6 cm.

Diameter: About 3.5 mm by 5 mm. Texture: Smooth.
Color: 143B.

Flower description:

Appearance.—Double flowers arranged in terminal
racemes; flowers zygomorphic. Flowers face mostly
outward. Flowers not persistent.

Quantity of flowers.—Freely tlowering. Primary flow-
ering stem, about 75 flowers; secondary Howering,
stems, about 25 flowers each.

Natural flowering season.—Flowering continuous from
July through September in The Netherlands.

Fragrance.—None detected.

Flower longevity on the plant.—About ten days.

Flower longevity as a cut flower.—At least ten days.

Inflorescence size.— ength: About 52 c¢cm. Diameter:

About 16 cm.
Flower size.—Diameter: About 5.7 cm. Depth, exclud-
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arranged 1n multiple whorls. Length: Petals: About
2.6 cm. Petaloids, largest: About 2.4 cm. Width:
Petals: About 1.4 cm. Petaloids, largest: About 1.3
cm. Shape: Petals: Obovate to oblanceolate. Peta-
loids: Outermost petaloids: Obovate to oblanceolate.
Innermost petaloids: Oblanceolate to narrowly
oblanceolate. Apex, petals and petaloids: Obtuse.
Margin, petals and petaloids: Entire. Texture, petals
and petaloids, upper and lower surfaces: Smooth,
glabrous. Color, petals and petaloids: When opening,
upper surface: 38B; towards the base, 145B to 145D.
When opening, lower surface: 38B; towards the

base, 145A to 145C. Fully opened, upper surface:
51B to 51C; towards the base, 145D. Fully opened,

lower surface: 51B; towards the base, 145B to 145C.

Sepals.—Quantity/arrangement: Five per flower;
rotate; one with a spur. Length: About 2.4 cm. Width:
About 1.6 cm. Shape: Obovate to elliptic. Apex:
Acute to obtuse. Base: Cuneate. Margin: Entire.
Color: When opening, upper surface: 38B; spot at the
apex, 144B to 144C. When opening, lower surface:
38B; spot at the apex, 143A to 143C. Fully opened,
upper surface: 51B to 51C; towards the base, 145C.
Fully opened, lower surface: 51B to 51C; towards
the base, 143B. Spur: Length: About 2 cm. Diameter:
About 1 mm. Color, upper and lower surfaces: Close
to 51B to 51C.

Pedicel.— ength: About 9.6 cm. Diameter: About 1.5
mm. Angle: About 5 to 25° from vertical. Strength:
Strong. Texture: Smooth. Color: 143A to 143B.

Reproductive organs.—Stamens: Quantity: About four
per flower. Anther length: About 2 mm. Anther
shape: Oblong. Anther color: 200C. Pollen amount:
Scarce. Color: 157B. Pistils: Quantity: About five
per flower. Pistil length: About 9 mm. Stigma shape:
Two-parted. Stigma color: Close to N155C. Style
length: About 7.5 mm. Style color: Close to 186A to
186B. Ovary color: 152C to 152D.

Seed/fruit.—Seed and fruit development has not been
observed.

ing spur: About 3.8 cm.

Flower buds.— _ength, including spur: About 3.2 cm.
Diameter: About 9 mm. Shape: Ovoid. Color: Upper
surface, 22B; lower surface, 145C; towards the apex,
143A to 143B. 1. A new and distinct cultivar of Delphinium plant named

Petals/petaloids.—Appearance/arrangement: About ‘Coral Sunset’, as 1llustrated and described.
four petals and about 22 petaloids per flower S I

Discase/pest resistance: Plants of the new Delphinium have
not been noted to be resistant to pathogens and pests
common to Delphinium.

It 1s claimed:




US PP14,715 P2

Sheet 1 of 2

Apr. 20, 2004

U.S. Patent

[ - L L e N

! . L L . -

r . = . - " . " " . n r = - P ™
o L N R N R N a a A N N N N N A  a a a a  a E  s
B o R e A A P N et ) P N L N N N o e B it A A
I A T I o T T et B o o A e L L T N DS L T FEN Ol N TN YO Bl N e .
[} P L I R e T N N N N N At o i L e I ot Ll e o AL Nl e ot o -
T e A N
r [ ] r F o F i & [ ] & i W [ ]
. .r._._-_H.q.-_t._.q_..__ M e e Toa N

aw
o T I L e T O e v R e o ™ ol

)
) L L ]
* & ar | | [ ] & F ] o o N [
"l .....”.....-.4”.......-_”..,“._“...H.-”...H...”...H.q.r.q”..H:.“rﬂt“...“rH.-ui......Mn.....qH..TH.rHuH;t...HnH...H.._..-_".-H._ru.........n ” H A T “ .-l""ﬁ”“m""i"m“u!”lt!" » alH X auuanxaxaxua“lar.xa n.
+~ F k& * i r » ) l" L A 4
.4!._. L R ) ....-..4.4.'.._.._.._1.-....-._......__..._..4 .4..._— - ._.____.f + ....4.._.._..1.-..4....4.._.. .u...q.q.......l...‘.._.._.....:.n._. o) .v...... ......_.... 4.4 * .4.r.._.+....4.._..... .......!.__.r....__._-_... N l.w_... --___-. .-l:. » ..4-_"-_ .-.-_ o xrl -__.“ununnan“lanulu laau_l“u_-_l A
e e et e e e e e e T e ..._r.-_.ﬂ.._._-_.............#.-...-.......“.q........... et e e e e _._-. e z"nannu e
L e e S e S T e o T I I A e I R . AL e e I L O L - PO, ey A A T il i
ke e A e E e I N I I T i e DR e S o S T, T T e ...-._-__._-_ P AN * S e R e I T N TR R
P I B AN e Ot a0 SR L IR L A e A T B Bt M SE R It e B A ...lu.n.-..-_l._-_._.:._-__...:.—t.__l-.._..___ - VN N A e A i
wa e A T R LI L T B B L o e P L o o SR A Ca A e ety » O I o A T N
s N N N wox e ats o S A o S L N R R T A : e e A e e e ’
A L e e T T e e e W e e e T e e e T u.._.-_n._.._.- e e e i i i o A I A R A R e
w e ! e B A L e Lt A MM AR ARl e A A ) ....4-.__."-..__. A ) : : i : : : P, P b B e o e ke e b e al o ae  a ne RE
N X w R Al SOl W M - » 5 N W R
Al i ™ g b drodr K o - e o i S 0k ow Jrodroa B i [ ] B E X E XN XEXMN N o F A A L A
& i &+ &k & i B o & o drode i dr b o o dr L] HEEARNEYEN IIIIIH!H!IHI b X, o
N .._.......ql...q...-._...._-_.__il.-._._._...._-_.__..-..__.n_ Ty S L) ) : ] AR A X i P A O A i
", .___“.._.._.._-t.__.._._ e e N N T o WS A ; ¢ T ra“n:__. e e o T A P A e e A
'y W R N M ( ) ) ..._..nnna.uﬂa .n.uxnxv. nuﬂx:x.r.x:. O el Al )
N N LA LAy e L e WAl e » i : G e e e b e e o e el o e e e
A, s ke N B A ..._—.__..n..__...__.....w.-_ EACN A i ) ) RN e L L VT e
o - N, A e A SN AL Il AL M B L 0 W SN ! R AR MK P e i
W AL e Al o e Pl ot A ] tr....-_&-.k-.w.-t-.u-_.__..r o g -_.V_ul_._ B o I
- O R L ) e NN L O 'y e T e e Nt g 'y HVH__. X x N A L
. * ¥+ d f [ F * & = b o F & & - [ ] ar & & i i L 4 L o - - L A I
_-"l.-_uan....._ “H:":H.._“...“_-Hruun}utuiuunrn a.H.nH.. PRIt ._..f.__.b“......r._.. .-.ruﬂ.- ....-4._. P A e S i ) o ..H- t..”.q”:uttnn.-”....qqnak *-H.-.-............qlr.qt_-.#.- Y lulanaunxanl.lrn" x”x“nHx"xH__.”n“n“x"n”v."xn._."nmnﬂ -
[ 0 L A e A T L R L e P L W N I A N N Rl o, o A e, ™ i A A AR
Pl 0y O N R L R R N N el Mt U T F L L LA A A T MR e YN
* e e T O L N T et i e S ; Y
! A L AU A Al N A o RN e ) e A R e A e AT R R
P Py N O L A A e ] P L e N, L
Ml L -.._..__.4“.._.“¥._._.4”l.._.4.__.t.___- o N R A R . LA A .r.41.___.__..r“..... Po . i LN
R E L ety » O o N I N N I L e e A Pl L A N XK, R xR K
T PO N N M e S U P R N A ) e WA
Ll WA A R e Hot e n:h__.xav_a A x A
ol P T P I R L o A PRl L AL i A X
R Rl e A T N L At A e S T ) ALt W N L O W L
e LSt 3 Al R A A I A A L L A S A g N A | L LR
'y L I L A ] A N N P S N P L O S » o W XK, ] KK,
P e e o ke W e et X w L R
AL A Al A e B W el e N * A Ko A N R
W s a  a x N AN raty P W FOE iy d
e e ek A RS L NS I A S I e O o S L o N B e o P : xR K R R A e ¥
» P W Rk e W Rl T e e e K F e e A " J i o x
R e L St o L e e w a a e e  ie al  a r a  a a ee a e e kA e ! NN N e U R e o
WX B e e i e A e AT b A R A e e E R N e K e S b bk e A i A e e e e e P ; ) " L O R .
P o T e, - I e e M it P " x e x:vhxlln e e e o e e e o
PR e e e ¥ e b e e L L LI I N S o T o o T I T T o T oo i e e e e g it ol - & ® e e e . Y
L R O A N N I I I I B T R I I T It R It At O A o B LN, B Ll o I R N b X
S e e W e e W T R e e ) e e el e e e e e e W e e e N A o ; i
e e e e e T T T T T T T T T T e T T e T e e Iﬂ%ﬂ! e A N R H”lv. " e
Nl N N S S T T L, P L N e S P L AT L ol L St e oLt R R A R X N o, |
F ] & F & F ] - & . i & o [ ol o L [ A [ L
IR U N e T e R B T e e T e T R e e e W e T e e u-_. L ..Jﬂﬂ:fﬂlﬂﬂjﬂﬂ_rarxn. T Koo
L I X S e e A e e e e W e T R B W et e x”_._v.nxaanw.ﬁﬂﬂ...ﬂﬂtv.ﬂnv.rnnxxn“u N W AR, o
L ) o e e S S I L I T e T N L A I N P - P L L e Ll s O e - ] oo W ool
EL A N e E AN B T T T e e PP L o I L N et B oI A R e ) "R K Y
b L DU b LA M el R N a3 AL I A N .__.___t.-_!._...._-_.-..4._._.__.__._-..........it.q...n.“.......___....._t....._!...n.q....”.-_.”.-l__.a.._ .__..4.”._... ......Hw.q.......___....__ LN ..._.-_....-.4..._._.._......1-.4.._.-_.—...*”..“.-_ W e RN N AN W M | A AT N N R R k. T o
L T Lt R e I e N o T o e ek A M O TR R T i e T i LT e A e e R k_-..___-.-.._-_-._..,_.-_.._ ) L . i oK
a.-_....-...___n.qa.._:...._.-....._itr“.-_.q.-_a et t__.._,..q.q.-_.__..q..ql.__._...HJ._u_-_.-.-._,.-__.r..._rt......_.._._w.-n.;u-.#...ut-_ h__.__..,_..._..._H.._.“_n.“__.___.-._”.“..._._,...‘...q.m_..-? 4...*“.#4-i...'...t4ttrn r._._...,.rt.._._..r.q#-..H.J..___wu.-_.__#-_.,&”.._&..._-.q....q e T T e T xux:anuu. A xI.__-.xn:n:a—.ntnagauaarninrnan“n e "y
O et N e N e e Tt O ot Nt AL .-.4..“:.4.__.__ T e T e e e Ty A AT A e T e e PO T O Y ]
W W K e e W R e o e s W W ....q-......._.r.._..._..t:.__.........:-.....r"-.-.-..-_._....__....n.._........t...a....u.-....q WX AN i K i e 7
L R LR e a et e S R R N T o et N L T L N N I T B I L L L By e T T w X FY I A ol F d
T T T T N T e T e T e L L N e e e F ol R R e e A
AR e Rk e A e X e ke e A A e T T T T R e e ey = a" e e . N A ol
e e e e o N AL L M L N P O i
e e R R e e e e e e e e e e e e X e e e T ke e ke e P N A A ] o O Y O e
o A e W e X e e e e e A e e e e W e e e ..__.._-x...-l... K E X Al e N I e
a3 e O R e S I T e Tt i o et N N A R e e e, M ope e e A W
E .l T N T L e R I N I I R T T A N PN e S o i AL v O O e
L S ot “.___._._4-....___-._..4____...4.1 4.4___.“._ Pl el ae Wk .-_.._.-.._.t....._.q....q.r.._u.__...._..........-t.q .__.__-..___-_____.n.r._._.q AT e A N e A x I e M A ._._“nr.xna A AL A
¥ Py O N R NS T I N A et ok ! o W LR X llu-:xl »
) B W e N N I NI, Pl M A A, P A N x R R A A A A P A .
- PN Al My e i e -ae P o i n
. A L I T o N ol et M L ) O Rl I
r ar T N
t...... » .-_”....H._._ _-JH.._”HH.-H H&H.._.r t“._”.._.“.r.._.._“..”.w“- -H.r”...ﬂ.-”rnln._t o rutu“utu...”n.....“...”.._“-.” N ..n.-__._..t._._ H”..""___ d "] ’ ; g P .. : " i ..nv_”u”n“n”.p“rx .uauu“u“a"ra:nalnaxzntna
- ol N A D N N P A L LIC I L L ) » U ; ; . AN N RN X X A
x a4 Py A e E O e T e e e e e A A e e T e e e A A K LK,
L L T R A e e e el A e A .."r.._-_....-_.-_....ar-_.ar A gt M R TN AN R e e x
o A Tl S AL Nt L TR ol sl A M) R R e i A & ; ] it o k . ; ) ; A R e N e
» woaaTs M N s P N AL i P P L o XA AR, P
& e T W w A A AT R : ! ; ; i T AT T
A I ] . i al ; . J ] o
._-”...ai ol E e T e "o S A AT .m..-..p. W P ] t_-..q._.l-_.-_l__. ' : X o o o e e e e e unuu.....-__.nxu”a.xl_.
" L M Ml a M A o o PN A N N . e e W e A
. 1 | O N : o e Ly N K ;
o n i L A e e el A
i x F N L e o
W X Eoa o A e R o a e K
I R R ol
N " X S e A X K
a_-n . ALF v N e
gt : WA MR
Py Ty / K K R
kT o e
’ A R
l..lrn”an. . nn“u
o !

x ;
Py
:-ln

R
-
x
L d_J .
-.-%...“ H.”_._...__..._ et IO
ol ...“_..4: 2t N N o
r " . P ]
-__-_.._._.-_.—._-_-_-...._.._-_ » P R
o N O - B
P o e ! .__.an___.__rn..._-u.....q.__. ._....tﬁ._.h;...-...#ﬁ.q”u..tht
Ty X A
|kr.___t...~.__.._....q.4|.f....q.“-_r
LR T R N [
P L N Al
Ll N N I L R e ]
Xk e roa B dd
T R
R S At e

& b ko4 b ki __b_.-_t.__l.-......-_l..,..-_....-.}.l.. .-...__.Tr.-..r.._ -i.l.-.....-....l.l.l.....l.-t.-..—........?.—.___..-..-. EL |

e e e T MR el N T

o Fodp g dpodr gt dr oy g K F Ak LA T PN R )
A I P Nt et P LN I

P kW ey W ok
T I i P -

+
r
)

¥
L
L}
&
L 4
»
¥

- .-._1.4.- i J .___n.._..' * ¥
L ., -
o L Tl N L/

»
L ]
e
»
L

+*
™
L J
»
L3
+
»
]
N

Ll a0 L w i A LSO N N
L I I T A I I L
O I B L R i A Tt M N o et I e !
apaa e e e T e e e Pl L L v '
' e T R R T i e i e i i S :
LR A e e e e W A e X e Kk XA ke .
P A e N A D I I T T e s
L N e N P NI S I N N N o I I e o et ol U A | '

I & L L
T xa Tt .|.._T.q.-_.._..4 et T AT Y

|r
s
L)

'
N R e

L]

b NN ] L mnaAl r

- L LN L L

P T RSl N AL LR ]
SN hq._._..q“.-_.___._,.“-._q.,_._- "J._ !#.___.._._.t.t.___.q..qr.-..___h-“.._...__....__.. g Ta Tt . : P .
P M e PraSia L N wox g - I-u...-._;r._.r._ W e e N
W W T L A L T I N A T N I N A R N e N A R N N O A N ] N A ol ¥ ) AL MMM ) P
Wk e e el Py N T T A I T e T o T I o e o ra SR e "
A A e e T e e e T T T A R T T TRty PR T o A 1
A LNt N AN R I N I R N AN N ot AL R R Rt At W I Rt A R e T i T e e
R e A, e e e et e A e e T T e T T !
¥ e e n kT T TR e L T T P N T L P A o N S e B e e e i N L i
e e e A M N A L M R ) ....u:......u...&k.....-...a...rr-t...“_..t......‘.4...k I N N M e o e A AR o e e e e o ; ] .
AU A e S i A e AR AT W e A T B W e R e T T - r a LA N A v : Ll W e F y ; :
I T L R I et T N N R N A R A " ¥ +%a e e T T Ny : o " ’ f
-t...-l.__._............i.._.._..l...r...-...-n-.a._.._._-........_._-..__r_._..t.._____.t.__._..-._._..........u:.a..qt...v...n.____._.____._.._..._.t._.. LT P A A L . . ! ] ] ; o
» LA A e A, Nt e I N A T N A e I T L L B S B R A , ’ Pl ol ke e 3T X g
B I T i I T g e o R o T LA : . P L i iy g
K w ek e s e e o RN M e e T e e e T e e : q.__......_-_.r..H.__..q... .4#..5_-_.__....#...:_....4;&4-.-._._._._._.__.uk
r AT I A P R At e ANl
¥ P, N A W A e w_w..,._.“_..t.-__rr.-_.___-..._&.-_-l....._......_._l..._ »
PR P S A A A "N
' e e e e g v
. Ak Bk Pl T e e T T Tt .___...-__-.....4_-___.4...._..._._.......“1 . T b
C Ak AR AR W BT A o w T  aeal e ) W K P,
D L T e T o P AN N A B v X A,
" sy .__h-. u P .ﬁ...—r;-..___k.__.-.___..-.__..q.._.___-..__t-_....q....-_._..__..._ .- S s B e : " o 1__-:! e
. e - L e R M S o O A et N T g ] e P P , - o
._...__.._..__._-_-_.-4.____-__-_..._-_ P A R N T - ._.-.r.__...___..-__.._-_...-. W o ; . P
. Wl e e N B L At ey Ol L LNl it - : : . L
P ur ” B i e R X R Pl R,
r a__-—..-”.___._.-..-.-_ ..._____....h..._.....-.....-._._a.......__...t.._...__.... N Y * xR
- T e L e LA N,
. l"-._._.-_k w e T e e P
L S e N N L P Ly x
F | [ ] F & [ ]
N e e T T T H&:..._”..._- .__.“a_H. e
&
» ) -_-“.__:. P S M Ay .._“tu_-" ”.._”t.......___-_ .-_.q”...n._._
o o - - [ L ] [ -
i I l"% _-_“_._“l“...”_-.wn.._-.-_.-_- A . H...“._.”.-_H._ﬁp"_._.__.._.n..qh1 .w.q...f......___._..qn._. .-_....._._._..._-“...H.qn.q_-_-”..”.._”n ._..._H._._n...._._ .”.._H.-.H...“-.”....._#tq“:.utnau...uk.“._._t.__ .._H___H...n LI ._._q”.__ﬂ.___u...n! ”.-.“n ._...__” n"_..".-_...
A oy .___tn K R B 0 i I A R N ) W A N . o P
ol " - Py O A e e N T Ll S e Ty % P N O e A T -
"y .__l.-_.-__-_..u"“-__-"___. _-.___ﬁ..._-__- t..__-_........__—.q:...-__..#l....-.un..__ ettt Syttt ._”_...-.-.__..-.4.._.._,4......._.....4“.__.# Pl .4...&......1.*.___”-.___.___...._..4_-_... ....___.4:..-.-:..4.4...4....-.__.4....-._...1”._..__ ra e * .___.__.4_-._..__,“. X e ...._..4.__.4...._-.._—._.”4_-._.. H- |.____-_.._.=“-.
P . ™ e i A T e i e L o et e O A I i A e
- .___.__.ttL-".. ) Wl P I S e A - L A L N P N L N A e e S o N M i e g
- -_ill'"_-l._.-_._.l_-u"- N |.4th}...4.1”-_..-:_ At A R ) .-H_-_.___l.r.-_ 7 oI ..._-._..__-_.-..-......4..-.-“._..4.._..........__...._.H.______._-_”.._..._..__ L) ._..._..._.._n....._.__..__.r.—....q-.__ W e e R LA A LN |....4.4......._._H:tl.r_-_-.__.._.-."._-._.....___.__.-_.-_.-..____4___1-
™ » ul-. Pt ANk R e W e e e e i e Al e e e e e R e i + AL Pl e e
' » e U I A e L A e ) E R R R R L L B L W el ) A N RO L
P N NN e Pl O I O NI A e N A w e e e T o P S N e S )
L A T A T o B e e T e CalaCa ) LN LA Pl L N e
A aC el Mt I A I A MR ot e A LN A e e e N M A M R L L L ] il NN P N e L e e e
R s e e A T e e e T  a  a T Pl e i T e B e d L e
T e T e T e e T T e R N N M I N N N N N X e . B N A
o P R N M e N S N I A Lt N A R e i M NN AL e Aty N e I B A e I P N A AL e, Wt M e e g N e O L W s » L}
A i T T e O e i A T e AT T e O T o Ry T it T T T i
Hl-_.......____t:_ AN AN ._......_.4:._-_...-....r-.._.r.._....q....._lt...n.-"..._-_.._.......-_.._ u e e 3w i .__._1._._“.....4_-.......:...r_-_q._.......q.__.._..__..._.__.n-.q.__.__.t.-_ .“_-h.-.._.....r.__.-.._._..___. Pt e X 1“....._...__-.n..__...-.q...:.t.....____-.r.r.r........n- ._..u-_._._._._h- __....t..r_-_.___..__..q.__..q.._.r._._ e i »
e B O T T R e S i N T e I T T iy Sl R A e
AT L AL e N P A AL I I L I A T S S A R A ] Pl L e
L A M A a0 o AL A AN A e B M R M e A I B N R M A A aC e P
ur e R o N I L A e L A A N I e S T - .
AL AL AL a AN I N e, st et Al S el i e I M T P e o P S o ) o g T e AT A A ek Ak T ek
..."_-_-_-.._ ™ e I N A e A BN A G e W T W e W e L e s i e e e e b e e e
ol AL N R e P w ey N P A R e e N A N A e N A L I N L I L N Lt A A
PO A e e T e T ....q.n_...__.._..__.-_.rtuf.._..q......_....._...rt....- e e L e e e e e e B Sy
L R e e e et e e x a e e w ee ate waee  e a a a ee e se E I g Y i I e R ]
et i T e e T T e T e e T T T T e e ra maw Taa a Tt e e T TR e
l-._-.-_.q:....-_-..n.._.qui__.tnk o e e T N e T N T .4......__p;..........4;fi_-_...,__:_._._._1|k..r:...t-..1...,.4;.....4r.._..1.._h.._._.__. T et T .4...................#..... el l..__._."t -_'..-_...-_
I I N N e N NNt sl el KO N AT wlw v e e W e e v e
- 1r1.41.4..+lnir L) P LN g T ...-...;at.qr._....b”u_.q.._._r.......r.......-_.__...#....4...11# _-.,_.....-.__r.._.._.uatu.__._. Ty e e e T L-r...u._.k#t..”...ka.-_...._._.r.__r.qh_-r._.__.._. ._.”._.____.ﬂ i P e wrew
- Ll ] AR T R A N W e N L i e e At M)
™ P O e il A A e e ar i i ay a  r a a y L T I T i e i i e Tl T N M L
PR W P L E R N e e e N e Tt T T T AT e AL A AL M)
N R PN ._.__w...a.__t.q.._.q.__u.q_._..._.r...._._.._...q“...t.q.._.._.._... * st -_...&l.r_-.q-.._u.q.q.q...-.._....._.“t'- “&k..-_.......q.q.._.ﬂ.n.._.-.u....._-_ e e e .....-:..._.4...&“.......1..._1....__.*1!-.._-. A e TN A et T iy ._-H.___.__.n . el
P N SN AR A ) ARl N A N R o I P I L i I o o o AL o I S A A A N s WA A e i w
F L] [ I r - Jm L] Ak o - F ] ] o dr L N -
l-_u....__-....__...nb P L e e e T e e e e T T e T e e T e e e e aa e M )
el e L N N At A N N R I ar  a e A A A e Nt a M el o sl MR LI .
. A e q...q._..._.n...-#...t&......_l- q._._.-..q.__.._.____.“___....nk._...-._ -.n-...t...h.____.n__..__.._....n”nb,hl...n...“”.tﬂ.tf......& k......a&...kk...w“._. aA q..r.”:.....q-.wn._.-_..-..q...._n.-”.wt“.._:a._ o W A Pl -__.r....".._
E RPN N N LA A Ao e e e T T e e T e w e e L W e x Ty
g ur L T T e i e T L T St At U Gl g, PRy P A P . aan .
e " -_._.._.....4.'.41_-......_._.1.._"...—.......r#.-.ﬂ._......_..—.r...t.____-... .-.“.-._...._..-__1.__..-__-..4-i“.__..__..—....r“...-..__“.r_-_.._...._-....._.....__.q.r“._.._..._..__.....__.._.:..._. .-.-..—.'....i-.._....__:n....-.__.a___...._. 'y r.-.._.a.__..___“.__.-“._.;...r.-.-_-._ e e e e Y, ..__.r..__-”.- ..n_.. “.___.._..._.........q_—._q.._.._u___...._._1 " I.__.I”.-.#t
e L A AT At L N A I wow T e g el e e e e e e e e P - n
Py P A L ._.__.._,..._._._._k#_-._.q Crh Ak b e E R I A I I T o R L Al O o ot e ol )
g TR e e A At T B nC N e I e e A N L AU ANt L P A Al A Al s
- a g e et el et M e e e e e e e e e o T e e e T e e e s e e s e el T e e Ty
.__u-..- AT R X W e e e T T e 3T st e Ty T e T e e e e N R AN A Py x ]
] L e N A B A i M o O R R A St N I I A ot R L N N L I N pr R BN o
i R ol o T e e T T e e e ¥ w &.._i.qq.,u,._..q......lu.a....__. v "-
() l"._..._.._.__.:.-_ W A R e b e e e e g P I o e N s e n
»- L ] L I n L] i L > » E ] & r [ I ] F F ]
r H.q”._. o i;#;k#.ﬂ#;tﬂtt}.r&ﬂuqt e .q#._._.._n.__.". .__,H#H._.”..H.-.._t”t..._..qu...nr”.qk...“.uH.___a___H._._ ”...“ o .__..-_1 o - t...._....._l_-..q”:r:_....u._.”..ﬂ. ...._....AH._”...HJ...._.“.-._-_......J_. “ H:u:..q o
» ol ¥ L A N R e A Al L, NI MR e
. A B e TR A e A T AT T T e T
aw oy - Pt e L e M P el ol o
ur ] O R L i A T o L) - Pl AT e e e
Pl T N LI A L M B o - ol ol N P e T )
w sy E N A O L T N A A LR e o N . a Ty P N L e
[ ] - [ ] [ ] [ ] .
w o e e e e L LN Lt e LM A C A AR A _-.4._.-_. ..n“._...___.-..w&.n...._q.w..._. Ty ._.__._...._._..._._._...Hu-_..—._-_ AR A A
] ._." AT A N T PR A ¥ AT N RN, R s ¥ i
b ._.-_.-_ - .-__-.__._-..-_.___.-.n__._...a.___________._._ " n o A R R e NG o
- ) - A N A L B el el A U -
. - P e LN M - WA e A e e Tl A «
“ N o LA N L L N Ll Nt A e P L A N e iy

o L U e e
e e a  a  a N y
- o . .



US PP14,715 P2

" d rgamr respsrdn
- o 4 L] E &
P ._1.._..._1._1_........1..".._11. P X3 1.......11....... - rnn....._. '

L |

n .1..-..
et - a . L -.r__.-.__.- Fatat . N
I L I OO R R
T T e Ve

Ty s LRI I

. ._1u1.4....l.._1q|.1 * SR .
e -

.-.....h»__iln.__k._..._.__.._.......l._..__

&

; : S R
* F ] » Hi T & &
PR TN O o T el Ny

4 T
N N o R R N N N
I

* ) i &+ ar
l_.r ._._I.__ .!_4.._. .-..-.-..-..r ....._.-..w.... ....!.....__. i

»

-
*
'y

BN E

L

iy
L ..1.... o a'y - . . .r.__ .....__-.....-_._. .-.. PR
. - - ; . . .
..a... - &N PR B B SR ) . + Th.I_T . . l;.i.\ r r a* & F
[ .'.lb ..r A ' : . - A . ll.f-. [
' . - -
T . .ra..T [ [ ]

F

.._...._..-_.1.._. & F T

X

-y
P N R )

r -I'*

Py
& A ar F
Kook aw i

._-I bl‘ ‘i‘t‘ﬁ ' '-I 3

Fog oo oo i kg

L]

a
]
L3

a b gy g kT

o N e

AL ) L a Hhhi....r.r . ¥ . ) . " owF
A XA e ; LN N “r X el A ) ; ;

L ]
T i : . : "_-_.....\__P.ﬂ.q.-..q...-.”_-u..-_}..h.__._..._J_ﬂ- " - : L e e e

iy

P ettt ; ; . , ] .....-_-_.-.-..aﬂ&_-. R N

- *

L

»

]

'
'!“.!

r":.-

)

L] F ol = kM
AT e P N N

Flh R Ry

»
)

el

Pl ek e omon oy ke bl bk g Al
o b e AN o b oaph o dr g ok g o § g # Xk

& r o L i I ]
- T ............__.r.__..__.h._b...l..r.-..-. i._.l..-.l .__.l.f.-..l......r.....'-_.l..rll.l.l.ri.i._.l.

[]
Ta
]

...._.
N LA
Hw x|
"#”l.. -“#. ' _...HHHHHHHHH
e [l o AN A
o A Wi - o .
i .__....n. o

..-”...11.1__.__._1...
. . P
L I LR
..T;I...H.r " P

| | h
% -H..“...htn..”rul..q..ut“qﬂl gl %
ok y R oaim B

a1 d,
l_.__._nli.-..r i.l.......r.r i
Tt
ok oy

L]

RN

»

W e i

o

LR O N B

LI )

ir

F3

Ili-*rr LB ]

LI I R L S N L P RE L N
i » - -
h._.ll.....__..-.. .__.-...r.-_. -.._.._.-..-.......... .q.-_.-.l_ L

Pl S e

R N e
d W & [ ] & i &

LRI I R B AL NN

&

-
o T T
T e e

RN M N

PN
% % i
™

L ]

+
.rl.._..._ ERCRE . l.._......._ .r.._..._. . .__._-..-.

L e

w .

L I,

LA

g Tl Mg

LA I

Sheet 2 of 2

Apr. 20, 2004

U.S. Patent

-~
-
.._.1.__.1t-_-_”..,_n
-
.

K & ir
%.-
.
L4
L
L=,
LI T

¥

- -....._.l.v..-.....r

l....!t....l.l.."-..._.r”

ok ok W R
+ F
nha e

LN T )

A W

ko= r #

oo ko

war bWk ow

T
Ak b k.

RN R A

o

x a x e g kg d oy ow ko oy Fod bk koo dpom kW oy h koaoyd Bk
b b h Kl b bl g r g m o nor droapgund 1 ko g kb dra o nd s loa yg ko b r 4 wxh s b B beax b .o -k m

A
|

& L - L o - L] o~ ~ PR I ISR L P & r F
" a .......-..._.. .r.................q\n K Ak AT I Rt P B " oy -.........1.__..1_....__....._..__-._1...... . ........—....__. ol »a .H“H_....

A a i
X4 kFxor

-._L.-........r.qh.—............-.t.rn.__._.l.—.-._.n.._....v i b - L TR TR e R ek ke g E h e R R R ol g R ke F ot F A E sk @ L Rk KA
-

P ey ! ; N FxtataTa

. . B -

T AR ; w1 AT e .
e O " : . L AL P e =

at TN N : : e . e T T T Y T

; gl - .-_.r.....r.r.;.__.__.....r.__.;.r.-..._.-_.._....._ltrtn HH Hl
P e e e e A )

-
r k- .r.-..__.._...l....l..._..-
L U L

e
a
A

..__....4..__._.
g e
P LI A T
" r . . 1 2 h .
roadcd oa dk kb oo
L S T
- -
TR . . w A
PN N B ow o e M
e . r ok - N ] . - x oL om hoa
R e e T T T R e R N R L I I r
ES A e A ey ._.__........n n.__.__.u_ul_:....... ir._.....nrr.r._.....n.ri ..-. .-....._ "....... x N .-..r.-. -
- - a = - - a s - - -
A N R N N NN N N N S N e N NN N o Fopfa
e o h* . PR ] R N T e ar - e oy i B
ok k4 k rdor N R I e S AR
- a

"*-'

L]

1

+ F ¥ gk

Jl'l|l"I

o &
- -

L]
-

. e JrgT A A e b e o L
Pl ] a e xa - -
* . .-.I.__.._...._..r-....nir._k.._......_.hi .._..___.-....-.._.
S 'm FLoam Ak dor r R d koaon kk o ok j ok n B Eh oy A do ok . : .
& b od ¥ r e, sk o . F kb or ok F- A g Fom g dra vk . . N N L)

R R I R el S N r X rr b e k= FFF .- a . r oy ko B R N

a2 gk o j m o s n whgowh b omom kg wh A b goaoa oy xmoadd

d a2 b aoarm N sk b koo b o & di o1t e m h Froawil s n b b oae d & X F - a2 w

L]
&

4+ -

* ') + 0 odp o

! » A LR A
........_ .... n.-_i.l . r. .__ .r.__ th......rn............t.-.._..r
.._

"
o k0 e e A" e e e a e .
. P T S ' - k b hoa ok mp oy ok aay kL Lk g b Bk koo & 5 Bl e de ko k|
5

+

w Ak aw w kh F . Fm bk rms @k a x m X ra K . . - i I
. r . e

.r.._....._.._.._..._ ._._.l Ty Yorat 1...._...._..!1.._ .1._...__._..-.l - .-.._...l.._.....l ta” .r._ __..._...-....1.._|_-..._.._.._.......-.l-.1.._..+.1._. VT x Bk h b ¥ r ......r.-....n.-.l..........r\.-.r....-..r R Sl ¥ .._.!......_.w.-..-......r......_-..__l.._t.a..__ w
ks m bk kAN " ey opwha H : : Sk b ki P g o h Nk E . r W ok BB sk B b howoawr
B r F N Ry b ke d ok ok P i dr g e bl om M R oy Ao
ER R B R I
a2y ¥ A o R ]
- =y oa 7 m k kg T Xl k
. Na b &k F Jpg b oy ow o koo
LR AR N N
1 Py ol ko .rr__.__ .....-_.....__.-.........__. .rL.l.r._.-.:r.._.....r.._.__.._..n_. -
. . .q.-‘_.....r.-n.._.:?.-...r__-_..1-.r.,..rh|-...-.._.__.__..._..__h....-.h.__i._n.r-.___.._...__....._._.-.r.r.-.
” ) ; 1t-.._...._...t-_.T1.___._........._u_.th.r...__..__n.__.rhl._1.1.._..__..__.._ ..-..-_.._..._._.__n.-.r.-..._l.._..._........I.r.._....._..._.rn...t.-.....-......._.t".....l..li.r....i_n._.__.#._q.-..._
Ry - . N e e W I N U ) S o sk g b de ke o b d o dr o m o A

__.._....r.._..___
Pty

o

r
E
&

X aw

 F .

5
™
LA I
[ -
a".
b—f
F koA
L]
N
.
T

X i
P

T
&

L
.
¥

r
[ ]
]
r
T
L}

a i i
dr b 4 b b v on tr...”.._.n..r..___. utat i LR PUST RN . rar lq.._h....-.._..-.”_.n..-....._-....._H....._.rlnr..nh-.....n‘-r.._.rh -_.1.. uukl.r........n 1.-_...-.“........_......_!....”-E.._h...:...”__.._.-_.“.l....l.._......_.... r.......:.“i.........r“.r.._.q.r.._Hn“........_..__.qn.__......._...l.
P | - ....iii.._ W l._.l .......-.-..r:i .......r PR - .-_. ...-.....1.-.1.1 T t, 4, - " b b - r_....w.-.__ F ] .1.-.._.. a” b.___,..r.-...:r,.l l.n.-.n-. ) ......_._.-..r.....”....H.__ ....H.-..“...
. -
.

» hoa
ik kK B
P
s -

a
L]

L |
*

F3
L4

L
L
L}
ol
+
r kb

ok kN M e

r
Ll
X

Fa

T =k
¥
L o

r b &

o & m

HACECN k ha & oxa
ERL L NN N * n..l.-.n..r.._-t.._.tt.r-..ln Fat AL A A - . -
- - -

L3
L
.

[y

F AR e R e e BN Rk
A R NN .._..__..r..h.._.r..w....._..__.._-.__.-....n.it.rl..._
. . . N I e e N T N A N W ™

PO PO ) " 1

r -

[
ﬁ*t* k

5
DL
r b oa

o
Ll
1

b b

'y

o




	Front Page
	Specification
	Claims
	Drawings

