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Latin name of genus and species of plant claimed: Echina- 1. Dark red-orange colored inflorescences;
ceaxhybrida. 2. Medium green-colored foliage; and

Variety denomination: ‘Balsomenco’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Echinacea plant botanically known as Echinaceaxhybrida
and heremnafter referred to by the cultivar name ‘Balso-

menco’.

The new cultivar originated in a controlled breeding pro-
gram 1n Elburn, Il1l. during September 2007. The objective of
the breeding program was the development of Echinacea
cultivars with a single iflorescence form having imbricate
ray tlorets and a well-branched, compact growth habit.

The new Echinacea cultivar 1s the result of cross-pollina-
tion. The female (seed) parent of the new cultivar 1s the
proprictary FEchinaceaxhyvbrida breeding selection coded
E30-2, U.S. Pat. No. 7,982,110, characterized by 1ts single-
type, red-orange colored inflorescences, medium green-col-
ored foliage, and moderately vigorous, upright growth habat.
The male (pollen) parent of the new cultivar 1s from a bulk
pollen mix of 7 proprietary breeding selections coded E30-1
through E30-7, U.S. Pat. No. 7,982,110, characterized by
their single-type, shades of red-orange colored inflores-
cences, medium green-colored foliage, and moderately vig-
orous, upright growth habait. The new cultivar was discovered
and selected as a single tlowering plant within the progeny of
the above stated cross-pollination during October 2008 1n a
controlled environment in Elburn, Ill.

Asexual reproduction of the new cultivar by 1n vitro propa-
gation since October 2008 1n West Chicago, Ill. has demon-
strated that the new cultivar reproduces true to type with all of
the characteristics, as herein described, firmly fixed and
retained through successive generations of such asexual
propagation.

SUMMARY OF THE INVENTION

The following characteristics of the new cultivar have been
repeatedly observed and can be used to distinguish ‘Balso-
menco’ as a new and distinct cultivar of Echinacea plant:
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3. Moderately vigorous, compact-upright growth habat.

Plants of the new cultivar differ from plants of the female
and possible male parents primarily 1n having wider ray flo-
rets, and 1n having a better branched habat.

Of the many commercially available Echinacea cultivars,
the most similar 1n comparison to the new cultivar 1s ‘Tanger-
ine Dream’, U.S. Plant Pat. No. 21,773. However, 1n com-
parison, plants of the new cultivar differ from plants of ‘Tan-
gerine Dream’ 1n at least the following characteristics:

1. Plants of the new cultivar have shorter ray florets than

plants of ‘Tangerine Dream’;

2. Plants of the new cultivar have fewer ray florets than

plants of ‘Tangerine Dream’; and

3. Plants of the new cultivar are shorter than plants of

“Tangerine Dream’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs show, as nearly true as it 1s
reasonably possible to make the same 1n color illustrations of
this type, typical flower and foliage characteristics of the new
cultivar. Colors 1n the photographs differ slightly from the
color values cited in the detailed description, which accu-
rately describes the colors of ‘Balsomenco’. The plants were
grown 1n one gallon containers for 12 weeks 1n a greenhouse
in Elburn, I11.

FIG. 1 illustrates a side view of the overall growth and
flowering habit of ‘Balsomenco’.

FIG. 2 1llustrates a close-up view of an individual intlores-
cence of ‘Balsomenco’.

DETAILED BOTANICAL DESCRIPTION

The new cultivar has not been observed under all possible
environmental conditions to date. Accordingly, it 1s possible
that the phenotype may vary somewhat with variations in the
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environment, such as temperature, light intensity, and day
length, without, however, any variance 1n genotype.

The chart used in the identification of colors described
herein 1s The R.H.S. Colour Chart of The Royal Horticultural
Society, London, England, 2007 edition, except where gen-
eral color terms of ordinary significance are used. The color
values were determined 1n August 2013 under natural light
conditions 1n West Chicago, Ill.

The following descriptions and measurements describe
plants produced from 1n vitro plantlets and grown 1n a glass-
covered greenhouse 1n one-gallon containers under condi-
tions comparable to those used in commercial practice. The
plants were grown in Elburn, I1l. in one-gallon containers for
12 weeks utilizing a soilless growth medium. Greenhouse
temperatures were maintained at approximately 70° F. to 77°
F. (21° C. to 25° C.) during the day and approximately 65° F.
to 68° F. (18° C. to 20° C.) during the night. Greenhouse light
levels of 2,500 footcandles to 6,000 footcandles were main-
tained during the day. Measurements and numerical values
represent averages of typical plants.

Botanical classification: Echinaceaxhybrida cultivar Balso-
menco.

Parentage:

Female  pavent.—Proprietary  Echinaceaxhyvbrida
breeding selection coded E30-2, U.S. Pat. No. 7,982,
110.

Male parent.—Bulk pollen mix of 7 proprietary breed-
ing selections coded E30-1 through E30-7, U.S. Pat.
No. 7,982,110.

Propagation:

Type—In vitro propagation 1s preferred, divisions are
possible.

Time to initiate roots in vitro.— Approximately 30 days
at 18° C.

lime to produce arooted plantlet in summer.—Approxi-
mately 30 days at 18° C.

Root description.—Fine, fibrous; grey to light brown 1n
color.

Rooting habit.—Moderate density, moderate branching.

Plant description:

Commercial crop time.—Approximately 18 weeks from
a rooted tissue culture plantlet to finish 1n a 1 gallon
container.

Growth habit and general appearance.—Compact-up-
right, herbaceous perennial.

Growth rate.—Moderately vigorous.

Outdoor plant performance.—Use as bedding plants or
in mixed-container plantings; at least tolerant to tem-
peratures up to 35° C. and hardy to USDA zone 4.

Size—Height from soil level to top of plant plane:
Approximately 48.0 cm. Width: Approximately 44.5
cm.

Branching habit—No lateral branching, flowering
stems grow from base. Quantity of main stems per
plant: Approximately 8.

Stems.—Strength: Very strong. Aspect: Nearly erect.
Shape: Rounded. Length to base of inflorescence:
Approximately 31.0 cm. Diameter: Approximately
5.0 mm. Length of central internode: Approximately
3.5 cm. Texture: Densely pubescent with short stri-
gose hairs. Color of young and mature stems: 144 A to
144B occasionally with an overlay of 187A.

Foliage description:

General description—Form: Simple. Arrangement:

Alternate.
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Leaves—Aspect: Perpendicular to stem, subtending
with age. Shape: Narrowly ovate to lanceolate. Mar-
ogin: Entire, slightly undulate. Apex: Acute. Base:
Attenuate. Venation pattern: Pinnate. Length of
mature leal: Approximately 10.5 cm. Width of mature
leal: Approximately 4.1 cm. Texture of upper surface:
Dull, moderately pubescent with short strigose hairs.
Texture of lower surface: Moderately pubescent with
short strigose hairs. Color of upper surface of young
and mature foliage: Closest 137A with venation of
147C. Color of lower surface of young and mature
toliage: Closest to 138B with venation of 147D.

Petiole.—Shape: V-shaped. Length: Approximately 6.3
cm. Diameter: Approximately 2.0 mm. Texture of
upper surface: Glabrous. Texture of lower surtace:
Glossy, sparsely covered with very short strigose
hairs. Color of upper and lower surfaces: 147D.

Flowering description:

Flowering habit—Balsomenco’ 1s Ireely flowering
under outdoor growing conditions blooming from
spring through autumn and with limited flowering
under short winter days 1n a greenhouse environment.

Lastingness of individual inflorescence on the plant.—
Approximately 3 weeks.

Intlorescence description:

(Greneral description.—Type: Solitary, composite. Per-
sistent. Shape: Conical. Aspect: Facing upward.
Arrangement: Terminal, held uprnight on strong
peduncles. Fragrance: Faintly sweet. Quantity per
plant: Approximately 12. Height: Approximately 4.0
cm. Diameter: Approximately 7.5 cm.

Peduncle —Strength: Strong. Aspect: Erect to approxi-
mately 45° from vertical. Length: Approximately
11.5 cm. Diameter: Approximately 4.0 mm. Texture:
Densely pubescent with short strigose hairs. Color:
144 A to 144B occasionally with an overlay of 187A.

Bud —Quantity per plant: Approximately 8. Shape:
Flattened globular with immature ray florets nearly
erect. Length: Approximately 1.7 cm. Diameter:
Approximately 1.9 cm. Color: Outer ray florets of
10B tinted with 60C and with a bud center of 143 A.

Ray florets.—Quantity per inflorescence: Approxi-
mately 135. Arrangement: In a single whorl. Aspect:

Perpendicular to disc, subtending with age. Shape:
Elliptic to narrowly obovate. Appearance: Dull. Mar-
gin: Entire. Apex: Emarginate to notched. Base:
Attenuate. Length: Approximately 3.3 cm. Width:
Approximately 1.3 cm. Texture of upper surface: Gla-
brous, ribbed longitudinally. Texture of lower surface:
Sparsely pubescent, ribbed longitudinally. Color of
upper surface when first open: N23A to N23B with
base of 46B. Color of lower surface when first open:

10D with an overlay of 60C. Color of upper surtace
when fully open: N25A with an overlay oI N34 A base

ol 46A. Color of lower surface when fully open: 155D
with an overlay of 60C.

Disc florets—Disc diameter: Approximately 3.5 cm.
Quantity per inflorescence: Approximately 270.
Arrangement: Spirally arranged 1n center of inflores-
cence. Shape: Tubular. Margin of {ree portion: Entire.
Apex: Five acute tips. Base: Fused into a tube.
Length: Approximately 9.0 mm. Diameter: Approxi-
mately 2.0 mm. Texture: Glabrous. Color of upper or
inner surtace when first and fully open: 144B with tips
of 183C. Color of lower or outer surface when first
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and fully open: Tips of 183C, mid-section of 144 A to
144B tinted with 183C, and base of 145D.

Receptacle—Shape: Conical. Height: Approximately
1.2 cm. Diameter: Approximately 1.4 c¢cm. Color:
155D. d

Phyllaries—Quantity per inflorescence Approximately
40. Arrangement: In three whorls. Appearance: Dull,
stiff. Shape: Narrowly ovate to lanceolate, strongly

curved towards the peduncle. Margin: Entire. Apex:
Acute. Base: Truncate. Length: Approximately 1.1 1
cm. Width: Approximately 2.0 to 3.0 mm. Texture of
upper or mner surface: Glabrous. Texture of lower or
outer surface: Moderately pubescent with short stri-
gose hairs. Color of upper surface: 137A. Color of
lower surface: 137/7B.

Receptacle spines.—Number of spines per disc:
Approximately 270. Shape: Acicular. Length:
Approximately 1.3 cm. Width at widest point:
Approximately 2.0 mm. Apex: Acute. Base: Attenu-
ate. Texture: Glabrous. Color: Apex of 167B with
187C, mid-section of 144 A and base of 145D.

6

Reproductive organs.—Androecium: Present on disc

florets only. Stamen quantity: 5 per floret. Anther
shape: Oblong, basifixed. Anther length: Approxi-
mately 3.0 mm. Anther color: Closest to N186A. Fila-
ment length: Approximately 2.0 mm. Filament color:
1435D. Pollen amount: Moderate to abundant. Pollen
color: 13A. Gynoecium: Present on disc florets only.
Pistil quantity: 1 per floret. Pistil length: Approxi-
mately 9.0 mm. Stigma shape: Bifid. Stigma color:
187A. Style length: Approximately 5.0 mm. Style
color: 144D. Ovary length: Approximately 3.0 mm.
Ovary color: 143D.

Seed and fruit production: Neither seed nor fruit production
has been observed.
15 Disease and pest resistance: No particular resistance or sus-
ceptibility to other diseases or insects noted to date.
What 1s claimed 1s:
1. A new and distinct cultivar of Echinacea plant named
‘Balsomenco” substantially as herein 1llustrated and
20 described.



US PP25,523 P2

B M M M M s M M M M M E M E M M M M M M M N M M M M M M M M E M a s a s E M s s mom ad oaomdoad s oa ko xadh o doa oo b dd doa ddddoddde ddpddd oo o drode drod b de dp A d b d b Jrde de do dr e dpde d o dr b dr de dr J dr M e b de b dr b de Jp de Jo de Jp b a s b s s a s M s M ama s oaaoaoaa o
P R R NN N ibibbbbrbbbkb.__b.__i.__....__.__._.i.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.-...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.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.-...r.....r.r.r.r.r.....r.....r.-...r.....r.....r.r.r.....r.....rkttbbbbbbbbi L m aoaoaoa o
P I R T I I I I T .
R NA = nn.__.__n.__n.__n.._n.__n.r.__.._n.__n._.n.._n.._nu.__.._nﬂn...n.__n .__“n.._n.._.._ n.._._..._n._..__.._._..._.._.._.__.._n.._n.._.__.r._..t.__.r.__.r.__.__.._._1.__.._.__.-.r._..r.t.r.r.._.-.__.._.__.-.._.-.__.r._..-.__.r.__.r.__.t.-H.__.r.__.r.r.T.__.r._. .r.r.r.r.r.t....._..r.r.r.t.rn.r .r.v.r.....r”.r Pl iyt .r”.r.._..r.....r .rH.._......r.....r....r....r....r....r..........r....r...........r....r....r.....r .r.....r.....r.....r.....r.....rH....H.........rH.r................r....r....r...........r..........r....r.r.r”.._. .r.............rH.rH.rH R PR s
2 .rl.r.r.r .r.'.rl.r Pl - ll.r - b = & l.r.r.rl.r.r.rl.r.r.rl.f .rl.f.r.r.r.r.r.r.r.T.'.T.r.f.r.T.'.T.T.r.r.f.'.f.r.f.r.r.'.T.r.f.r.T.T.r.r.f.r.T.'.T.T.I.I.T.T.T.I.T.TH.T .T-.T .I.H.T o A .Tb..' .'H.T .TH.'*.T*.T*.I.H.T .TH.'*.I.*.T .l.b-.Tb..I-b..'b-.Tb..Tb..'.H.Tb..I-****b..'*.*b-.'*.'*.'***.'*.'*.'*b‘ ol .Tb..' .'b-.'b.b-b..l.b-.'l..'b..'.b-.'*b-”.'*.' r .'H.Tb..'”.' A .'b-.'b..' .'.r.r _-_
2 a e a a a a k e A, w .r”.r .t”.t.....t.....t.......”.r .r”.r .r.....v.....r”.r iyt .......t.....t”.r........_...v.....r...................... ..1......1......_.......1......_.H.........r......1........._............_......r.....r.._.........r....r...........r.......;........r....t.;..r....r....t}..v Piafialiol ....”._1 .._......r............r......_......r......_.._.._ h
.r”.r .rH.r.r.rH.r.....rH.r .rH.r .rH.rH....H.r .r.....r.....r”.................r .rH...........................r...........r......H.r...........r .r.....r.....r.....r......................_......................r.............r.........._..r..........r..........r...........r...........r....r....r....r”.r .r..............”.r”.r”.r”....”.._ Lt
Pt L, .r.r.r.'.r.r.f.r.T.'.r.r.r.r.r.'.f.r.f.r.T.'.r.r.f.'.f.'.f.r.f.r.f.'.f.r.f.'.f.' F k4 .T.T.T.TH.' .T.f.r .l.b..' .T*.'.T.T”.T Fo .Tb..'b-.'”b- .'.H.Tb.b-b..l. .Tb..'b..l.b-.'b.b-b..'.b-.'*.' .I.H.Tb..Tb..'b-.Tb..Tb..l.b-.Tb..l.H.'b-.I.b..Tb..'.b-.Tb..Tb..'*********b-*.'*****.'*****.' .I.”.Tl..l.”.' E .T.T.'.r _-_
R R I A O Pl Fy .r.r.r.r.r”.v.r.r”.r....k”.r.....r e .r”.r.....t”.r.....r.....t i .r.................t....t”.r...........r..........t...........r iy i i e e et .........r....._1......_......r....._1......_.......1.....r....r......”.r..........t...........r....t...t..........r ._1”.._. ........r.....r.....t.....v.r.._.._ A L
¥ .r.rH.r.r.r.r.r.r.r.r.r L .r....r....rn.r L .r..........rn.r....r....r..........r....r....r e e e e e e e e e e e e ...........H...............r........ .._.._-“-.._n.._- T - : o
. .T.r.r.T.r.T.T P .T.:..T.'..TH.TH.:.H.T .T.:..Tb.b.b..fb..rb..r b.b..!b.b.”.fb.b.”b.b.b.b.b.b.b.b.b.b.b.b..{ l..:..'..:..:.._1.:..:..:..rH.:..:..:..:..:..:..'..:..:.l..:..:..:..:..:..:..:..:.._1.:..:..:..r.:.._1.:..-1.:..:.b.b.b..'b..fb..fb..#b..fb..fb..#”.fb..fb..'b.# .T.:..Tb..:.b..?b..—.._.l l._..-_._.ll e T - . - a a r
- ”.T .T.T.T.T.T.:..Tb..?b..?b..?b..? .T.T.T .T”.T.:..Tb..!b..!b..?b.b.b..?b.b.b.b. .:.b..:. .:.b..:.b.b.b.b.b..Tb.b.b. X .:.b..r.b.b.b.b.b.b..! .T.'..:.b..:..:..'..'..Tb..:..:..T.'..:.b..:..:..T.'..Tb..:.b.b.b.b.b..?b.b.}..?b..?b.b.b.b.b..?b..?#.? .T.:..:.b..?b..!b..Tb.b.b..T”.Tb.b._. e
. . .rH.r.r.r .......r....r.....rH.r............r.r.rH.r R N RN NN NN, .........................r.............r.............r.............r.....................................................r.....r..........r..........r..........r..........r..........r....rn..........H.r....r.....r....r”.r ....H.._.r o
.T.TH.T .T.T.rb.b.b..Tb..rb..T b.b..rb..f.r.! .rH._1.:..:..:..r.:..T.:.kb.b.b..fb..!b.b.b.b.l..#b.b.b..fb..#b.#b.b.l. k l..:..:..:..r.:..:..:..-1.:..r.:.._1.:..:..:..r.:..T.:..:..:..:..:.._1.:..:..:..r.:.._1b..:.b..rb..Tb..:.b..rb..Tb.b.b.b.b.b.b..Tl.b.b.b.b.b. .rl..:. .T.:..r.:..:.”.! .r.:..T.r.T._. L
. N > R R N T R R T o
e e a dpde dpar e dp drdp dr dr e g dp dr e drdp e e dp e dr dp dr dp dr dp e e ap e dp ey dp drdp dr dp e dp dr dp e p e g dpdr dr dr dp de ek ke bk de kM M Ak Ak Mk v
el e e e e e e e e e e ey oy e ey e e e ey e L g o g g g g B g g g g g g g i g ey g g g e e R e e e i A It R A '
. e B N N A N NN AL N NN ) N A e R R '
d de e d e de e gk e g e e dr dedr e dp de e e e ey dr e L o g g g g g g g Syt T R ey e g e e e e e N A R v
. P T P P P R P PP N I e
e de e e g ey dp e e g e e dp e e dp de e e dp d e Ll e dr e drdr e dr e dr dr dr o de e e dr de e dr e e e de e ey dp dr e dp ol e e g e e ke Ak k kA w kA AR A A ek a .
o L a s B iy i iy e ey iy e iy i eyt e iy dp iy dp ey dp ey eyl e de e e dp e b b de e de bk A b bk v
i e e e e e gy e e e e dp e e dp e e e ap e dr e dr e P N N N N NN N '
. e e e B g g g o g g g g L I I e ey e ey e g S A St g g a
P Sl W O o O A L e ] P o e i a a a aa a a '
aa e dr e r i Vi p e iy e dp i iy e p e dp i e dp iy Vi iy e p i dp e dr i dp e dr e dp i ey ey i p iy i p i e i iy e i i i e v
i de de e e dp e e e e de o de e e dr e e dr e e e o N I '
. X d & A dp O I L I B o o aa v
e a A n e e A e A e A P iy N N N r dr p i dr dr e dp e dp i dp de dp e e dp e dr o dp e dr e e de iy e drp e dr .
B P dr de Uy e i F g g e e g o Y 7 o I I A T L e
N P i aay Uy dr Ay dr Ay e A dr A ey dr ey i W dr e dp Ay dp L
W drdr dr ey e iy dp iy i p i e i e i i L e e aaay v
i g dr e e g L N O N P dr dr b e e el e dr e i '
N RENENEN * aray e d iy L O o s O L a a a a al a L A N ) v
NN, A ) e dr A e e dr e p e dr e i L A N N r drp dr dp e e p i dp -
iy i L & ir e b iy e i ey e i e dr iy e ey e iy e e
N, * ....H....H....H....H....H#H#H&H#H#H&H#H#H&H#H#H&H H.........H...H#H...H#H...... o ......H...............................q......n.q... T
. L L S !
dp rdp e i dp e dp ey i i r
o L L ) d d b b d d g b b dp de dp e dr g e de g e b Ak X i
r iy i i e e e e dp ip gl e i o ur ip i 0  dr dr dr e e e i e A g drde d ke de b b de b b b M Mk '
N e W d dr d de dp dp de Ur dp g e dp de g de b dr e de b de A r
i e iy Vdp dr dp dr e e e e ar ip ir e N e N Nt N e .
. l.l.l. l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.i ] l.l.l.l.l. ir ; l..:..Tb..T .rb..Tb.b.b.b.b.b.b..Tb.b.b..Tb..Tb..rb..Tb..T .r.:..T el .T.T.T.r.-..f.__.f.__._..-..f.__.-. s
Rt R A LA R N N N R R T N
Y ) W Wy dr oy e dr e dp dp dp dr e e dpdr dpdr dpde dp ke de de b Mk r
; ) ) ; L . 3 Lol W iy e e e e de e e e dr e dp A e e e ey de e e b ke b A Ak ka '
. - : ) ; f YO M Lol o AN
: : - r L e e il
; ) L o N N N N NN
ol e e a T a a a '
L I N O R o R S e Sag S v S
. Wit ey dr iy dr i iy dr ey iyl ey dr i dp ey dp d e e e M a aam
R A
. W W ek dp e e ey e e e e ey el ey i e de o dy e g b de kA k
L A i a aa a a a al al a arr .
W W ey p dp dr e r i p e e iy e oy vl p e i iy dr dp dr dp dr Ak
. L N O L o e e )
. L I o N
. W W e dr drp dp drdr i rdp e e e dp e dp e dp e dp dp e g de de b A
i Ayt P
e e ata et .._..._......._.H.._......._.”.._.”....H.._.”.._.”....H....”.._.”....H....”....”.._.”....”....”.._.H#”#”k”#”#&k&.#”#”k”t#t#b.._.__.._n.._n .
. L I L, o o P N
hn A0 A M At a3l N NN (NN NE
. Ll P M
Fdg - .

May 5, 2015

: .....4.4”.44.4”.4”.4“4.._.4”.4
ol Al el a3 a0 )
. SN
i i i e i e R
...H...”...H_-_......“._...q...u.._“
Calal i) L)
.__..4.41".___
P
. Call)
Eal )
NN

b b d b b dr b h dr & dr e de de dr dr dr 0 Jp Jr dr dr dr O
a2 2 2 h h kM E d k k kb d b d Mo d de e deodr 0
B A i S L L g T Tl el 3

kR ke i e
WS .r.....r......_. .r.._..._.

S e T T T 'y

I B ) F

it i M M "

ST, e e e i e P o .

e e

e e o e L L e

Bt i b ™, e

N R R ML M AL RN P R P o

S O ool

e L I

b P U el T e i i il

T e e T e e e o e T L T T o T Ty E o I I el

B e e T I L N o N L N

B ey U iy L I L I T al a af vp gy

R ol ol I L e

gy O L I T o ol

B o e e S

oA e e ar A e ar  dr rdr edr dedr rr e e r ey e e e dr e i e e i e iy iy

B e g I L L L B L

e e iy Py Pl iy Fig iy P Pl

B T e g g N i L L T N I A A

ey Ty T L I T gy e iy ey s

A A A A Ay e iy ey e i

B R T e L L P T

B e e L A L

E e iy P P iy Fig iy P Pl e

R o I I o o L e ol e o Ly

gy i T g e S S ey ey i iy ey g iy g X

B e ey e L N A A o -

N e o e e e P vl

B g g I N L L L L L L L Al Ly ) Py PR A

T a e ay e dyrar e dr e e e e e r ey ey i e e dr i e i dr e e i dr i e e e e ey i iy i i A U

B o N O el B L A A A M S A )

gy I I I I I T L T L L L U P B L M N M A MM M MY
e o P A R A R e
T gyl T S g L L A L R AL A S L I a Y

B e e L O I I L I O L L L N L o LA L N M N M A M M) »
e e e o A L A N M Ay PR M
B I O i o i e P S N A MY O S L A S )
gy i i i L I o M y L L L L L B oL ) ur W i
B e e e P ™, P N R e, o )
F N I I e o o e o S o L A o s e el et w
B R gy T o L T T N  a a o a  a a a a N ) P ) PR AR M)
F o e e gy ur i e i e

o A L T o N T O T e N L e Pt 3

gy R gy gy T N T T T o a3 P A

A R e Ay e dp 0 e e e e e e ey ey i e iy i e i e e e i e e e iy e e ey e e ey i e i dp i e i e e PO

D e o e o I o I el o e )

B o e o e el e sl el st sl el sl sl aa s

U.S. Patent

o
x

o)

oo

.
A A
ooy

)

M N
A
]

i i
M T TR FE R

™

A,

HHHHHHHHHHHHHFFH’FHHHHH

A

LA

i

o

A

]

A

.v.rxs”n”x”x”n” o
P PR R P P R R PP
A a o e a a  a
oo e o o o o

s o A o M A M

2
-5

r.xr.xrxxxxnnxr.r.r..xr.xnnxxr.nx
AR A A R A A A

i ;
LA ; .

oo A N N M M M MM

-
oo
-

E
|

e o M M K N M A

F
e
F
|

A
-
o
i
A

]
)

!xxxﬂxﬂxﬂxﬁ M
E N
Hxxxﬂxlxﬂxﬂ

.

.
-

]
>

‘2
Y
]
‘2
N
x

E
o
E
F'F'F!x?d?d?d?l?l'.?!
F
?‘!F?d
N
P,

o
EY
EY
EY

FY

H

Y
H
FY
FY
Y

X
!
]
S
X

ol
)

N
xﬂ
o

%
xﬂ
o

EY

H
F
M
H
F
M
o
)
F

x
EY

AN A i i
o P R P P W

A

H

.

Al
]
H
~

]
FY
FY

¢
~

o
Y

£
)
£

‘e
F
.
N
o
e
X
Y
E
Fd
F
‘2
N
EY)
Fd
‘2

-
W
E
-
H
-
o
H
-
X
E

H

F
.
‘e
o
b

E
.
‘e

X,
MK K KK

A e e e xﬂx”x” H

R

i)
i
A X
A M
L x:x:x
::x'::;;x
LN

.
-
>,
X
EY

H
‘e
-

E

o
e

i -

o

x?!
o
E
?‘!:?I!
N
Hxll'
i
)

i A
I I !
A A A & k2

e gty e e L
X A A X a N

.
.
L]

]
e

N

E N ] . ]

x
E
o

»

N RN NN )

EE )
»

R R
»

L )
NN H.q”
L)

4-4-:1-
L)

i ir i
._._.__.H....H.q ...”....
e d i
et .._.”.q

*

&
ir
*

Ll
Ll
Ll

*
[}

ERE NN )
E3)

MO

X
X
X
X
5

)
»
X
x
o N )

Fy
.4H.4”...44
AL

B e

»
»

L R N

F
»
»

]
]
»
F)
¥
F
F)
¥
F)
ax
¥

]
¥
F
»
»
F
»
¥
»
)

L ]
¥
F3
F3
»
»
»
»
»

[}
&
&
[3
*
[}
[3
&
&
[}
&
[}
[3
*

L
¥
»
Fy
»
»
»
¥
»
EN )

Ll ok

xox

LR N

Fy
4-:4-
ax
X
*
L)
o

x
X ¥

oty
X
F
¥
X
F
¥

)

S a3

N

F

Ll

L POACAC A M Al A Al 3l LN
Lol
e

ERCN )

L)

»

dp e e e e b
LA

»
¥
¥
»
¥
»
¥
¥
¥
»

Fy
X X
X K
P
L
S
)
X &

EAAE AR KRR R R R
L
X X
X K
s

X
X
¥
X
X
¥
»
X
¥
X
X
¥
i
Fy
IS
i

dr i i e i i
W W W W W i e i i i i i ke i e ke
W W e i e e i e e e W e i e e e e e e e e e e A

F)
¥
F
F
¥
)
X
X
)

WA i e i e e i e e i e i e e e

»
S
X X K
L)
X X X
X X X
)
X X N
X &K
)
X X X
X XK
)
X X X
X X K
)
i

drdp dr e e e il i e e ke Rk A e ke b e Mk bk
dp iy dp e iy Sl e e e e e e e e A

»
L)
¥
¥
¥
¥
X

i de i W e i i i e i e

i
dr i i i e i i e i i e
&a#unnku#“.qn...”...un...... el e e e a e aa
dr e i e e e e e e e e bk e ke
i

»

J#H#H..”...H...H...”...”...H...
dr dr dr e dr i e
L ksl
dp e e d ol ek d ke
L E ol 3 2l
dp iy dp iy
W e i i
dr dr e e
l..-...........-.l................l.................r.r.r.r.r.r.._.._.__.__hu

dp dp dp dp e Jdr Jp dr dp e dr de dr dr e b b b b oa b oa
P A AL N N A N I I

&
Ll
&

- ) !
" ....._“...”.___....._“...H.___H.._H...H._._H.q”
e e M Mt e M AL LA AL A
A i T
R e it i e i e T T .
I N Syt
T a a  Sall el e e
AT e i T T
L S Sl alf el e e Y
L N N L N .
o b b & & .
._..H._._H._._”._..”.4H4H4”4H&H4”4H&”...H&H*H#HJtrJ_.._ Laalaman
. LN N N N L
" L I a e a a e
) LN A A A A N
. L e R R N R
T T T Ty e e e e
T e e e
.-_H.4”.__.H.___H.4”.__.“.4H.___”.__.H.___H.4”.__.H.___H.___”.__.H.___H.4H.__.”..qH.4”...H#H...H...Hk.r*.q...tktk.rktrtﬂh_ ST,
L N M o  a
L o S e e el e e S A R
LN A M )
U T A A AU U i i i iy e e e e e e
i O O T ey iy e i i e e e e bbbk
U AU AU U I i i T iy e e e e T e w  a .
N M S N
A M A A N NN
e e M A e N N N e
ol o A b ok &
._._H.__.”.__.H.__.H.__.”.__.H.__.H._._”.__.“.___H.__.”...”...H...”...”...H...H...H...H...H...Hkn... .r...nkn...nt kM s
L N o o it nlralr el o g gy

X
¥
X

.._......._..... ......_......._..r........._..r.t.r.r.r.r.r.t.._ PERC
X

X b b b de b b b M Ak
o

Ll
W i

»
Fy
»

™
ok

L}

L}

r

L4

L}

r

r

r

r

r

r

1]

L)
»
X
x

*x

Fy
F)

o
¥

b e e dp dr b B b & b b b om m moa
J b Jpode Jp b dr oo br k&
kb kb b e b b b &
bk d de de dr e k & &

.
¥

X i b b b p o e b b b b b b oahoamoaon
U o dp b b bl b b b ok h omoa .
s J J Jp b b b dr o b b ok &

X

*

»
F
F

i s
g e e

*

ol
L

L]

M)
¥
¥
¥
v
r
r
r
r
r
1]
r
1]

i i i

Fy
x
X

A M M e 2 MM N A N NN
X
Fy

)
r
L
r
r
r
-
r
r
-
r
[ ]
.
[ ]

X
¥

Xy
™
¥
¥
¥
L
Lo
*b
r
L
r
r
LT
r
L[]
r
| ]
1]
r

X X
s
X K
LS
Eal
o
i
¥
a-:ar
r
¥
r
¥
*b
*b
r
r
L
r
L
r
r
r
L
[ ]
L
r
[ ]
1]
[ ]

N )

[
[

oxy

e T A A .

) b d dr de e o B b b b b aomoaoa
Jd dp b b de b bk a k m k

ir R R

-

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

X
¥
i

iy
Eals

X X

X
¥
X
¥

X X
XX K K kX
X kX
X oy
Pl )

Jrodr dp A b b & A &

F3

d i b e dr A Ak

L3
*
*
[3
*
L3
[3
ir
*
ir
*
L3
ir
ir
L3
ir o T A A S
ir

¥
¥
L}
L}
L
L4
]
L
"
L}
.
"
]
.

)

b dr b b b bk s ks ks

ok b ke b dr e b &

XN K RN N N KN NN

P
M
i
i
L}
i
L4
L}
r
r
r
r
1]
[ ]

*
*
*
&
*
ir
&
*
*
)
ir
ir
&
ir
[
ir
ir
ir
)
ir

ir

X

Jrodr b J b b b & N

Jode dr b b &
....l..... i o d .....__..r.._..r.._..r.__..r b bk Ak

ur

ir
ir
ir
ir
ir
ir
ir
&
ir
ir
ir
ir
ir
ir
ir
ir
ir
ir
ir
ir
ir
ir

N Sl

)

kb k kb bk
t.....T......_......r.....T......_ k a b a ko
J g d d e drdr o b b b momoaoa
P S A i
S d o d e b Ak k
Jod b Jp b b b & Jr k Jr ok
bk b dr e i dr b b & X
dr dp Jp b de b b O bk ko omoaom
Jd J b b b b dr bo o b b ok om

X
s
L]

XE Ny

N
s
X

F

E

L B N R

Joa T h N h kT

P

e
2Nk

- o
.._..-_.-..-..r A E A ..1.....-..-._-_

A o &

P e R e e

o
i
LA

EY

T

A

Y

E
)

AL

d o d o
RN NN NN

N ax
E -
A N



	Front Page
	Specification
	Claims
	Drawings

