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Botanical classification: Echinacea hybrid.

Variety denomination: ‘Purple Emperor’.

CROSS REFERENCE TO A RELATED
APPLICATION

This application 1s co-pending with a U.S. Plant Patent
Application filed for a plant derived from the same breeding
program that 1s entitled Echinacea Plant Named ‘Julia’ (U.S.
Plant patent application Ser. No. 13/507,851) and Echinacea

Plant Named ‘Cleopatra’ (U.S. Plant patent application Ser.
No. 13/507,852)*.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Echinacea of hybrid origin and will be referred to hereafter
by its cultivar name, ‘Purple Emperor’. ‘Purple Emperor’
represents a new conetlower, an herbaceous perennial grown
tor landscape use.

The new cultivar arose from an ongoing breeding program
of the Inventor’s in Zuidwolde, The Netherlands. The objec-
tive of the breeding program 1s to develop new cultivars of
classic cone-type (non-anemone type) FEchinacea having
horizontal ray florets with unique and strong colors. The new
cultivar arose from open pollination of an unnamed plant
from the Inventor’s breeding program, designated as Ec
7025-01, 1 summer of 2008. Ec 7025-01 was a seedling
derived from open pollination of Ec 508-03; a deliberate £.
purpureaxll. paradoxa cross. The male parent 1s unknown.
‘Purple Emperor’ was selected as single unique plant from the
resulting seedlings 1n July of 2010.

Asexual reproduction of the new cultivar was {irst accom-
plished by 1n vitro propagation in Heerhugowaard, The Neth-
erlands 1n August of 2010 under the direction of the Inventor.
The characteristics of this cultivar have been determined to be
stable and are reproduced true to type 1n successive genera-
tions.
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SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
represent the characteristics of the new cultivar. These
attributes 1n combination distinguish ‘Purple Emperor’ as a
unmique cultivar of Echinacea.

1. ‘Purple Emperor’ exhibits composite flowers with ray

tflorets that are strong purple-pink in color.
2. ‘Purple Emperor’ exhibits ray florets that are held nearly
horizontal when opening and slightly twisted.
3. ‘Purple Emperor’ exhibits a medium plant height for
Echinacea cultivars.
4. ‘Purple Emperor’ exhibits very strong stems.
5. ‘Purple Emperor’ exhibits a vigorous growth habit.
The female parent, designated as Ec 7025-01, differs from
‘Purple Emperor’ 1n having ray florets that are a blend of
yellow and red 1n color, 1n having narrower petals that are
susceptible to burning, and 1n having a plant habit with char-
acteristics typical of E. paradoxa whereas ‘Purple Emperor’
has a plant habit with characteristics more typical of E. pur-
purea. The new cultivar’ can be most closely compared to the
cultivars ‘Vintage Wine’ (U.S. Plant Pat. No. 13,893), ‘Mag-
nus’ (not patented), ‘Julia’, and ‘Cleopatra’. ‘Vintage Wine’
differs from ‘Purple Emperor’ in having ray tlorets that are
less purple 1n color, 1n having larger cones, and 1n having a
less vigorous growth habit. ‘Magnus’ differs from ‘Purple
Emperor’ in having ray florets that are less purple 1n color, 1n
having larger cones, and 1n having petals that are not twisted.
‘Julia’ differs from ‘Purple Emperor’ in having ray florets that
are orange in color. ‘Cleopatra’ differs from ‘Purple Emperor’
in having ray florets that are deep yellow 1n color and 1n being
shorter 1n height with a more compact plant habit.

BRIEF DESCRIPTION OF THE DRAWING

The plants 1n the accompanying photographs depict the
characteristics of a two year-old plant of ‘Purple Emperor” as
field grown 1n Zuidwolde, The Netherlands and placed 1n a
two-gallon container for the photographs.

The photograph in FIG. 1 provides a side view of a plant of
‘Purple Emperor’ in bloom.
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The photograph 1n FIG. 2 provides a close-up view of an
inflorescence of ‘Purple Emperor’.

The photograph 1n FIG. 3 provides a close-up view of a leaf

of ‘Purple Emperor’. The colors 1n the photograph may differ
slightly from the color values cited 1n the detailed botanical
description, which accurately describe the colors of the new
Echinacea.

BOTANICAL DESCRIPTION OF THE PLANT

The following 1s a detailed description of two year-old
plants of the new cultivar as field grown 1 Zuidwolde, The
Netherlands. Plants were grown under average day tempera-
tures ranging from 16° to 28° C. and average night tempera-
tures of 6° to 18° C. The phenotype of the new cultivar may
vary with variations in environmental, climatic, and cultural
conditions, as 1t has not been tested under all possible envi-

ronmental conditions. The color determination 1s 1n accor-
dance with The 2007 R.H.S. Colour Chart of The Royal

Horticultural Society, London, England, except where gen-
eral color terms of ordinary dictionary significance are used.
General description:
Blooming period.—Continuously from the end of June
to mid September in The Netherlands.
Plant type.—Herbaceous perenmal.
Plant habit—Clump forming, upright and strong stems,
medium 1n stature for an Echinacea cultivar.
Height and spread —About 70 cm 1n height and spread.
Cold hardiness.—At least to U.S.D.A. Zones 4.
Diseases and pests.—No particular resistance or sus-
ceptibility to pests or diseases has been observed.
Root description.—Fibrous.
Propagation.—Tissue culture preferred.
Growth rate.—V1gorous.

Stem Description:
Shape.—Rounded.

Stem color.—144B.

Stem size—Average ol 8 mm 1n diameter and an average
of 45.8 cm 1n height.

Stem surface.—Smooth.

Stem strength.—Very strong.

Stem aspect.—Stems grow 1n an average angle of 20°
from the base.

Stem number.—Average of 25 main stems on a two
year-old plant.

Branching.—Main stems emerge from base.

Foliage description:

Leaf shape.—Narrowly ovate to lanceolate.

Leaf division.—Simple.

Leaf base.—Attenuate.

Leaf apex.—Long acute.

Leaf venation.—Pinnate, upper surface color; 145B,
lower surface color; 144B to 144C.

Leaf margins—Coarsely and shallowly dentate to ser-
rate, wavy.

Leaf attachment.—Petiolate.

Leaf arrangement.—Alternate.

Internode length.—An average of 5.1 cm.

Leaf size—Average of 15.2 cm 1n length and 4.5 cm 1n
width.

Leaf color—Young upper surface; 137A, young lower
surface; 1378, mature upper surface; N137A, mature
lower surface; between 137B and 147B.

Leaf surface—Upper surface; slightly glossy, lower
surface; slightly glossy and slightly rough to the touch
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due to being sparsely covered on main veins with very
short strigose hairs; average length of 0.2 mm in
length and 157D 1n color.

Petioles.—Upper stem leaves nearly sessile, average
length of petioled leaves 1s 4.7 cm 1n length, v-shaped
petiole 1s 3.5 mm 1n length and width, upper and lower

surfaces smooth, upper surtace color; 145C, margins
143 A, lower surface color; 144B, margins 144A.

1o Flower description:
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Type — Terminal capitulum, heterogamous with ray tlo-
rets around the head margin and disk tlorets in the
center, forming a radiant head.

Capitulum number.—Average of 11 per main stem, ter-
minals of 11 peduncles emerging from stem.

Capitulum size.—Matures to about 4.6 cm 1n height and
9.7 cm 1n diameter, disk size 1s about 3.1 cm 1n diam-
eter.

Fragrance.—None.

Involucral bracts or phyliary.—About 80 arranged 1n 3
overlapping rows, up to 8 mm 1n length and 3 mm in
width, cuneate at base, acute apex, narrowly ovate 1n
shape, entire margins and moderately covered with
very short hairs, average length of hairs 0.4 mm and
157D 1n color, upper surface; smooth, lower surface;
sparsely covered with very short hairs, average length
of hairs 0.2 mm and 157D 1n color.

Buds.—Flattened globular in shape, up to 2 cm 1n diam-
cter and 2.3 cm 1n height, 141 A, immature ray florets
181D with tips 150C.

Peduncle—Strong, straight on top of main (flowering
stem), average angle of second and tertiary peduncles
1s 25° (0°=straight upright), average diameter of
peduncle 1s 4 mm, average length of terminal
peduncle 1s 10.3 cm (from uppermost leaf to base of
inflorescence), average length of fourth peduncle 1s
12.9 cm, average length of seventh peduncle 1s 15.7
cm, densely covered with short strigose hairs, average
of 0.5 mm 1n length and 133C in color, color of
peduncle; 144B.

Ray florets—Rotate, about 22, oblanceolate in shape
and slightly twisted, about 5.1 cm in lengthand 1.2 cm
in width, praecmorse apex, cuneate base, entire mar-
oin, held at an average angle of 10° downward, upper
surface texture 1s smooth, dull, velvety and moder-
ately ribbed lengthways (carinate), lower surface tex-
ture 1s smooth, slightly glossy and moderately ribbed
lengthways (carinate), color: when opeming upper
surface; 61B, when opening lower surface; 59D,
when fully open upper surtace; 64 A, when fully open
lower surface; 186 A, upper surface fading to 184A to
1848, lower surface fading to 1778 to 177C.

Disk flowers (bisexual).—Numerous, about 240, tubular
in shape, fused into tube upper 20% Iree, arranged
spirally on a conical receptacle, about 1 cm 1n length
and 3 mm 1n width, entire margin, acute tip, upper and
lower surfaces smooth and glossy in appearance,

color of upper and lower surfaces when opening and
tully opened; 184C, tip 187C.

Receptacle —Triangular in shape, about 0.7 cm 1n diam-
eter and 0.8 cm 1n height, color 1535C.
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Receptacle spines—Average of 240, acicular 1n shape,
acute apex, attenuate base, smooth and glossy surface,
color: apex; 187A to 187B, mid-section; 187A to
1878, base; 146B to 146C.

Reproductive organs (present on disk florets only):

Gynoecium.—Pistil; 1, 8 mm 1n length, style; 6 mm 1n
length and 145D 1n color, ovary; 150D 1n color.

Androcoecium.—Stamens; 4, filament 3 mm 1n length
and 155A 1n color, anther; linear in shape, 3 mm in

6

length and 200A to 200B in color, pollen; low to
moderate 1 quantity and 17A 1n color.
Fruit/seed: No fruit or seed detected to date.

It 1s claimed:

1. A new and distinct cultivar of Echinacea plant named

‘Purple Emperor’ substantially as herein illustrated and
described.



US PP24,459 P2

Sheet 1 of 2

May 13, 2014

U.S. Patent

- - - - - - - - - - - - - - -- - " -- - " -- -- --
- - - - - N - - N - - - - - - - - N - - N - - - N - - N - - - --
- - - - - - - - - - - - - - - - - " -- - - - - - - - " - " -- - -- --- " -- " -- -- --- "
0 -- 0 0 0 0 0 0 - 0 - 0 0 - 0 0 - 0 0 - 0 0 0 - 0 - 0 0 - 0 0 - -- - 0 0 - 0 0 - 0 0 - -- - 0 0 - -- - 0 0 - -- - - - -- - -- - -- - - --
- - - ' - - - - - - - - - - - - - - - - - - - - - - - N - N - - N - N - N - N - N - -- - N
- -- -- L] r ) - - - - - - - - - - - - - - " -- - " -- - " -- - -- " - " ----- " -- " --- -- ----
- - 0 - -- - -- - 0 0 - -- - 0 0 - -- L] -- - -- - --
- N - - N L] - - -- - N - - - --
- -- - 0 0 - 0 0 - -- L] -- - -- - -- - -- L] -- L] --
- - N - N - - L] -- - - N - -- - -- L] --
K T A
- -- - -- - -- - -- L] -- - -- - 0 L} L] -- L] -- L] --
. . . . L .
' . . L ' . . T T e
. . . . ' . . ' ' ' '
- 0 0 - -- - 0 0 - -- 0 0 - -- - -- - - - --
- N - N - N - N L] -- - N - N - -- L] -- L] N
LT T T AR
- -- - -- - -- - -- - -- - -- - -- - -- - -- L] --
. . . L T . '
- 0 0 - -- - 0 L} - -- L] 0 0 - -- - --
. . L . . .
. . . T . .
- -- - 0 0 - -- - -- - -- - -- - --
- L} - N - N - -- L] N - N - --
o I T E
0 - 0 0 - -- - -- - LI ] 0 0 - -- L] --
- - N - N - N L] L} - - -- L] N
0 - 0 0 - 0 0 - 0 0 - 0 0 - -- - 0 0 - -- - L} L} - -- - -- - --
L At . . . . .
R T N | . T ' L . T ' '
.__......-.....-_.-.H....H.-.”...H...H.-_}..-..-.}H.-...-r LT ....“... R .
l-_.._._.. T ! . ' . ot '
L N N N N . . . P . .
I.-.l.l.l .-.”..-_l.... L. . Lt T '
- -- - N - N L] - - - N -- L] --
. ST T T T T .
-- - -- - -- - -- L] -- L] 1- - -- - -- L] --
» EN R x . T LT T T T T T T T T T T T '
ERREREREREXLRRR r L . LT T P . .
- ll"llllnl lnlllnlnxnnnﬂnnﬂxnlll e R SRR ' o
a a i i g e i s LT T T T T T T T T ' .
e o T e e o - . . . .. ' .
R LN x X + L . P P ' o ' '
- ...l.................l.ﬂu_m!v.nr.x. A R .
* Hﬂ.v..u..ﬂv.!xﬂr.! ll P T T T T L
L] N L] -- L] N
e i
' '
' ' ' '
. . ' .
' ' ' '
-------- --
. ' .
T T ' '

& ke dp ok d ke
L W N

N M A . R o
o L] 4 [ 1

T R .

L A !

. EREXIREXREREXREXEXXEXX !
ol ) 2R R KRR R KN .

UL M N * ...“Innxnxnnnxnxn L N !

e T T En g o T R L !

EaE ) w o o R R R

Fo oo X

x
drode e de o dp e
P
AN A
drdr kM ko )
A ) a
PN .

P
Al R o
it Hk“.rt#“...u.-__-_.q”.. H.rnh_ Hkur...r#kuu *
e a e
- ._,1.......44-_-..

X &y
o
...”....._.....__._-_.4 Ll N

Pl

L

» ¥
o

._I
L )

i
&
i
i
L]
&

»
»

i
LA N S S X x
LBk ek Nk A ok e e

w N

e e e
[ 3

r At e Ca

.
A
A A .H”H“

g 4 & b b B B B i A S A R X e ]

ar & 0 A LI JENE e i & N N R R XN
i ﬂ.".r L L
. i - H l & .-.I....l..rl. v!vlﬂﬂ!ﬂ!.ﬂ!ﬁl
L3

r.xnv.x”x”n”nwx”x”a“lnnnn -
v.xxnrn”x”xnxna
x X

B & i i E

. w'
o S ey P
A RO R .-_._.-_u.-"-.
] r
e ™, L e

et L
e ..q..q....h,.__.__....__q._—..__...q

o
e M ]

_-..4”.__“.4”*”...”#”.4.._.-. " TR
) g 7, 7 e M
g M At

S
AN
o

HFH?HPHFIH T

* &k




kr
L
i

Lt 3
)

Frr r ir
ok dr g de O
Al

g A
I
oo lnnuunrr.“n

i
i

Mo N
HH

. . e . e . . . . . . . . . . . o . - P T Y
D Lo
- I"l T T a , 3 3 3 ExARREERRER ll S
[} II.-..-..._.._...r.__....__...._..i.....-..-. IIIIIIIIIIIIIII R .. e
] i
[ [ ] .-.... ....‘.-.. .-.__ .__” e_x lllllﬂlll

US PP24,459 P2

...._—H.,.Hkn...nkn...n#“#.q
A e ey i Py / : ; .
P N N MM NN
S ; .
! tt.r.v.....r............r.....r.r.r.r.r.....t............-. ; K A A K
S AN

o N N b Jr W by iy b b A o Ao

X I ;

g A e e gl P P P P o . /
o W N N

-
*,
-

X XN X
T, 2 R RN

o,
F
P,
)
£
P,
o,

A
ol

M
2 oAl

A
o
o
A
x
x

F
L BB N

N
XA AN R EEREEERER
Ll R R A X R
B ok ok BN EENEEEEEEEELENENE]
R X XXX RN

EXX XXX XER XXX ALALNLNKLX
lnna“a“n”n”n F nnnnaanaaa.na.nxn” o
R
x

. .
e e e e e e e
)

L
A

[ ]
™
A
F

L
AKX
E |
Al_s AN AN
|

]

-
Al
MM
H:H:H
F!H!xﬂlﬂ

! . e ! :
' : ! o : LN N . . )
W e e .

¥ i i ¥
»

-
X
)
Xy
»

L
)
X

X

Nt k]
I e A e e e
e a  a a n a a
e e sl

o
o ._1.....r.._..w..........r....r”.r....r.r.w”.r.q................q.q.-.
ek .rH.rH.rH.rH.rH.__.._.rH.r.r.__....rH.._.H.q“...”....” ”.__." " &
T M NN AT A PN N R M R e
o F o F
L P P N NN L AN

F
) e N
& e A dp b dp o dr b dr Jr o de dp dr dr dp o .
¥ P A
i

X
|
&
i "-I
F
F
¥

-

L
¥
Fy
F

Lk f e
x
Iy
X

»
)

*
A
!?!

»

& U J de Jroif b & Jr b & O b Jr dp
l.....r.r.r................-..-_.__.._.r.._.r.r.r....r.._._..._.__n................ e

»
»
¥
¥
F3

]
2
F)

L
]
'
F3
»
¥

¥

]

A )
x
¥
™

. | s S
. A ! ; A A e ; ; . P X A A

dr b dr o dp ok ip & Jr o dr 0k om Jr dp il F .
. N N N a1 ! ; ; ; ;
LN N R O ; ;
. R R R R Nl N N N el N N N ) ! ; .
W dr b & Jr dr & m Ja Jr Jp Jp F dp ok m dr da Jdr b i Jp dr Jp Jp Jp dr & & dr b oa Jr Jp .
N N N N R N e
e (o e i b Py S o ; ; ;
. i dr h b de e do o b om b o= Jg .._......-.............-.._...-.._.......r........r.__....._..._..r....r........-_.-. . d k Lo
! N N N i s ; 4 i
A N e L RN e ) ; ; A .
.._..r.r......_ O .r.r.....r.r.r.r.t.r.._ .r.T....t........._..T.__ . u .-.I.-_.-..r......l......-..-......t....r.r..........r.v...l.l.-. 3 3 3 .
b ke a b e b b b b F A A
rodr b & Jr Jrod dr b & dr Jrodt b kO

)
x
T

¥
™

|
¥

ALEAR K R

|
L
X
X
¥

A I
»
X

X kKK X
¥
i
™

¥
vy
)
¥
r
)
[
L

....H.......r
F
w

|
)
L

o dr dr de de b e de de b dp o dp dr dr e 0
[ R R R e e K R R

i
E |
»
X

F
™
X
F)
e
LAl
wixty
r

x & ok k
i
i
r
r
r
r
r
r

x
DN N N )

N e )

Al
H:H
.H'll'
|
"
¥

L}

HHII:::.III
L4

r

|

e

!
Aamm
N
i i
»

L)

L
»
x:n
M
)
)
i
F
)
e
r
)
o
r
[
¥
r

~
]
£
]

L]

i
X X X
1)
.
X
e
b
-]
Ll
R RN N N RN NN NN N N
¥
Eal S )
i

g
P

i

]
)

N E Rk kRN Kk K N KX
X
X ¥

D
¥

)
.
2
i
X
A A
Xk X KK X
Pl
Iy
X
™
™
™

X &
X x

N il
; ; ; N N )
: . L A A R R N o
i A dr .....r.._.r.r.r.r.............r.....__h.r.r.r.-_.-..-.l..-. "

._...._.._...._.._....1.._.._..1........_..1..1.-..-.
i d e A e kM dr e el
e e e

............_.r.r.......r.r....___

A A )

5
[
[

ol
ity ittt

L e

i
X X

P

i
Ty
ir

X

Fatatets

¥
F3
F3

»
x
i
»
»
Ll
)
i

-

&
o
X EE N
Iy
)
™
Iy
X

)
X X
F )
x
i
X

Xy

»

! P )
L AL NN MM A AL NN
HNNICHNN e
) H.TH.TH.THE.T.T.T.T.T.TH.T.'..TH.T.T.TH.TH.:.”*“I. ”x“x ”.T.T.r.f.T.T.T.Tb.”.T.T.er.”}-“I.HI. l.*l. E .T‘
- .
b dr Jr o b Jr & Jr o Jp Jr Jp dr dp i g e A & o b e dr & Jp dp B dr i O b dr O Jr .
P e e e - A o e T a e e ae ae ie a a ae ae
o T S e T T T S S Sl y T T T T e e e T e S S o
: . x A R N N R T A
L ) o o e P S tal Sy ey
R A NN ] o N .._.....r.q.._..r.._......_.._..._.r.._.r.__.__.. i
a iy i W e i e

Nt
)
st
X

A AL ]

¥ X
)

e i e e e e e e

]
o
M

L
X

¥

ALF X R R XN

N R

o

x
o N N N

L)
AN
EE N W
M NN N M )

»
NN NN N NN S NN S B R )

R N RN N )

X
AR RN N K K

FY
y

i x
o e e
Jod dr ke d e d ke ke d e dk ko
O T I g S '
R R R R R N ) ) ] ; e e e e e e r e e e e e e e e e e
R RN M . =, ; ; o ; ; D e )
a0l a2

vl

X
»

e e e N a

e T T T T ;

N N N NN N ) . ; ..
- ;

BA AW e U U e U e U e e e e U e e e

)
o
ma

.
ay iy xR
T R AR

*

»
IS
X

Sheet 2 of 2

R NN
LI I B

i

AKX N XX XX N

L 4

|
RN A
l-?l

| | Ih?l

l.l..;........!.r.t.r.t.r.r.r.t.__.._.._k.._.__.._.__.._ T & » - :
Ilil.l.}.l.}....b.......#.rb.-.r.-.-nin.-in.nininninninn [ Lo
» o b e dr droa & & & )
.-_.-_.....-..............__......_...._.....__.__i.__i.__ a -..__.__.__.__.__.__.r.r.r.....r.........r.....r.....r.r.r.r._...-..........r.__... )
WOl e R g e Ak a N N N PN M
i & i - P o N N sl -
At A A NN N R R R M N I A NN AN
l.l.l.l-l..'.'.'b..f.f.l.b.l-lll . . -

»

I!Il! o

E
r

x
i
LU

)

L)
Tty
X kX
X
Jr:a- ¥
o E
i
I
™
¥
¥
L)
¥
X K
AR A
M %
iy, |
|
|
P

L]
AWM

¥
Fy
F
L
Lt e
i
o
A Al

....
il 1..-..._ iy .r.._..r........-.l..-.........r.r.r.....r.r........r......_.....r.....r.....r.r.._......_.rn.r.r.rh.rn.... J i b j b b b bk & J dp e e b & M o o doip ik .
J & ke b dr o drodp dp o dp A .._.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........._......
l.l.l..._..r....._...”.T.....rl.l.....l..v......l.l..r....._.r.._.._.r.T.._..r.T.r.._.._.r.r.v.r....v....r......l..._..r.r.v.r.......rt..-. L
r

e e e

Xk

PN N )
K x
NN

LA
L]

XX
Fy
i
r
r
Ly
i

NNN
)

Sk

X

N e .

N e g Al A N Y v - - .
W N M N AL N M vor .

-.-"ﬁ-.

x
»
X X X
x
¥
™
i
LR )

F3
F3
¥

)

L}

X

X

»

F

F)

X

)

»

H

oA N
?!"I IH?!"I"I..

M

x
)
)
.y
X
X
i
i
Ea
¥

o

&
AL M ML NN W e e

e N o .

PN
r

X
i

NN )

L
) o dr g gy dp & e de e iy e : . . X x e
.-..-......._................r.r.r....r.v.r.r.r.r.r ......_..r....__.....r.._......r.r................r........-.....r.r.r.v._...._.._...-......-..-._-_ . . -_H e HHIIIIIIHIIIHHI
I T S T Ul U S U U N U e o ) - E_E | J EERTENRERE
-....._......_......_..r.r.r.._.r.r.r....._n.._.._.r.r....._.r.._.._..r....r....r....r..........r.r.r....r......................r.......-.q X P . lﬂl l“a w""lilnl Haaaaala -
L L L L N N N I N N NC R N N N S N N S N - - - o F | IHHIH % i

o & Wi b S ks om k Ak A kR dkh ok ok R o
R A A b d A a P R WK
Wf dp dp O B Jr b Jr b o 2 a s a h dode od o Jpode dr dr Je A S odp i
ok & b drod b b b omoa koamomow ok h ok oad S dod dpodedr e e dodrodp & & b
WA AR e b U M M M e a s e s

a .
A AL I

EY
F
Al
&
4r

T nﬂuauuﬂnr i

. S
a3

M
-
L ]
*

A_E A A
|
A
|
HH
Al
.I
»
¥
L

E |

H"Iu

A
o
L}
L]

Al
i
L 3
L]
XA A

M
]
AN X X A
M

|
ool WA

AA A AA
¥
X

S
A N RN
A H e

e
A
A
Mty
0%
PR
A
:ll:u::u:n"x”
AN
. |

Cal ) .
d e i el e .
| ORI M -
o
L A e g nx
L o LR I O g o Y ’ T AR A
L M e e e e ) ” . ! : R e
P e ; ) ) i e ; A A
DI e Nl NN : ; ; R R R R
dp o B E % i & dedp b de & de & de de dp oy iy e iR . ol by _“HHHLHHHHH!!LHEHHHHHHHIHIHII
. e A A A A A A e e A

. LT T ! k b axanxxrxrxr.xrxr.xxxnxnx x
i dr b dr b b &k b & & JroJdr o i R J L AR E NN LN TN
._.._-_......_......._......ri.._.r.v.r.._..__.._in.__.r.__ .._.i....__.r.r.._......._..-.l.-..-..-..-..-_ ] - L E Hﬂxﬂxﬂxﬂxxﬁﬂxﬂxﬂxﬂxﬂx x_R
b bk b b & Ak & & M o oy i LA
i - . dr i i i .HHIIHHPHFHRHHHHHH E

HHKHHHHIHH
F;‘HII
HHHIHHHHIHHIHHHI

K
M
]

i ]
x
i
|

I-I

) .v_”x
X

M
F
P,
o,
£
X
Ml
M
F
xﬂi"
|
F
2

e .4...“.___._..1.-_ C
o i & & d i i i i
L] oA y .. . y ] y y AERENXENEXEENRER
.....r.._.r.r.r.r.-_j......-.l..-.....l.-..-_l " Y 3 1 ; ! HHv.l!!ﬂﬂ#ﬂﬂlﬂ!lﬂllﬂlﬂlﬂl
& & M dp dr i N WA A NN NN ERE N A
I g H.HHHI.FH y
.HH o

i e i
N
R A )

L S X A K]

P M RN NN M I MM v X,

& B W i u i i &k ki ki ¥
R A e iy e iy b

. -"-. A e e e e b e

mo e A e e e AR AR
) -"-_.4.._......,.._*.._..4...4.___......4._..
- WA e T e a e y d

B % & ki b ke e de U e Wi i

Wy e e b e W e a0 i

m

A
EY
A

e

x
i
A A A A NN
”nur.xxnaxr.fr RN RN
A X X
o

e
AL AL
X

E NN

F

L

)
)

Y
iy g

May 13, 2014

E

A

]

. i
. | u.unn?n
A i

» n“__.rxxar e e

i |

L

E
o

L

L ]
L

X %
L

L ]
L
»

"+
T
i

&
L)
&

&
L
L)
- .
ity ; ; : .-

&
»

“l.”l.“l.”l.“ ”}.”l.“l.“
! & i dr a0
W
N N N
W ip i i
L NN N
oyl e i i g
oA ar
~”.... e ...kH*H...H&H.qH&”&H . M
F
“u._u. r...H*HtHtHtH#H._,.”...H#”#H...H...”...H...H.q“&#a“...“a
P o A o
e T
N g
N N N e
R L )
P e e ) ; ; N
O e ; Al A L C N A e
A ; N N ol
PR Ei ; N Nl el el
.u.rtt.rtutuJ_J_.rtt.rth._rtttt#...#k..r.q....___.-_”-_- e ; g iy N o N A "
N N ) . o I ey eyl e e e e iy 0y 0 ey e o
Ll.r.r.r.r.rlllbb.Tb.T.T.Tb.T.T.T.T.#}.}-*I.}-I.}.‘.‘.“‘ '.r1l R " LI I B N I U U L B ]

Eal)
L)
Ll
L)
L)

&
&
*
*
*

PRl N
EE N
)
X
a:x:x”xn
A

Tt e

»
RN NN e e )
)
|

»
X ¥
X
»
L)
»

|
o
M

A
Al_M
A
AN N

e

2

2

nAn
x

st
H"?l oA A
]

F!”:
x?!

x"n"rﬂxﬂxﬂl-l-l.i. |
oy J
Al

ol

LI e ] rr Ll e iy Ll Rl Ml Rl Bk Rl ol B o o M - R e B |

L L]
e R A R )
[

.__..__..__..___.__..._..._..._.H.._.....q aTa Tttt

nnnnmn”x”nmx”xax
o R R A KRN R

x
HHHHIHI
E g T e B
x F
[

(]

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

