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(57) ABSTRACT

A new and distinct variety of rose with novel pink tlowers,
and attractive foliage with good disease resistance. It exhib-
its moderately vigorous yet compact growth with abundant
flowers. The new variety propagates well from cuttings and
by grafting. This new and distinct variety has shown to be
uniform and stable 1n the resulting generations from asexual
propagation.
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Latin name of genus and species: The botanical classifica-
tion of the new rose plant 1s Rosa hybrida.
Variety denomination: The denomination of the new vari-

ety 1s ‘KORdwarul’.

BACKGROUND OF THE INVENTION

The new variety of rose plant of the present invention
originated from a controlled crossing 1n a breeding program
of two distinct parents during the summer of 1995. The
crossing was between two un-named seedlings. The seed
parent was the result of a crossing of an ‘un-named seedling’
and ‘KORIlima’, a non-patented rose variety. The pollen par-
ent was the result of crossing ‘KORmarie’, a non-patented
rose variety and the offspring of an ‘un-named seedling’
crossed with ‘KORgosa’, a non-patented rose variety.

The resulting seeds were planted during the following
winter. The resulting seedlings were evaluated and exhibited
distinctive physical and biological characteristics. The new
rose plant was selected as a single plant from the seedling
beds due to 1ts superior characteristics and asexually propa-
gated for further evaluation. This new and distinctive rose
variety 1s named ‘KORdwarul’.

SUMMARY OF THE INVENTION

The new rose plant may be distinguished from its seed
parent, an un-named seedling, by the following combination
ol characteristics:

1. *‘KORdwarul” has small sized violet-pink flowers, while
the seed parent has medium sized red flowers; and

2. ‘KORdwarul’ has excellent disease resistance, while
the seed parent has poor disease resistance.
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The new rose plant may be distinguished from 1ts pollen
parent, an un-named seedling, by the following combination
of characteristics:

1. *‘KORdwarul’ has small leaves and a compact growth
habit, while the pollen parent has large leaves and an
upright habit; and

2. ‘KORdwarul” has small flowers, while the pollen parent
has small flowers.

The objective of the hybridization was to create a new and

distinct rose plant with unique qualities, such as:

1. Compact and uniform growth and flowering;
2. Abundant attractive, recurrent flowers:
3. Attractive and abundant foliage; and

4. Resistance to diseases encountered in landscapes and

gardens.

This combination of qualities 1s not present 1n prior rose
cultivars. These objectives have been substantially achieved
and 1n that distinguish ‘KORdwarul’ from all other varieties
of which we are aware.

As part of a rose development program, Tim-Hermann
Kordes germinated seeds from the aforementioned hybrid-
ization and conducted evaluations and observations on the
resulting seedlings 1n a controlled environment in Offenseth-
Sparrieshoop, Germany. The resulting seedlings exhibited
distinctive physical and biological characteristics. The new
rose plant ‘KORdwarul” was selected 1n May, 1996 from the
seedling beds to be asexually propagated for further evalua-
tion. The first asexual propagation of ‘KORdwarul” was
done by budding to seedling understocks 1n July, 1996 at the
inventor’s nursery in Offenseth-Sparrieshoop, Germany.

This mitial and other subsequent propagations conducted
in controlled environments demonstrate that ‘KORdwarul’
reproduces true to type 1n successive generations of asexual
reproduction.
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BRIEF DESCRIPTION OF THE DRAWING

The accompanying color illustration shows as true as 1s
reasonably possible to obtain 1n color photographs of this
type, the typical characteristics of the buds, flowers, leaves,
and stems of ‘KORdwarul’. Specifically illustrated in the
first drawing;:

FIG. 1. Flower bud and half opened tlower bloom:;
FI1G. 2. Flower, 243 open;

FIG. 3. Open flower;

FIG. 4. Dissected flowers;

FIG. 5. Sepals;

FIG. 6. Tip of flowering stem.

Specifically illustrated 1n the second drawing;:
FI1G. 7. Stem exhibiting thorns;

FIG. 8. Distal portion of stem:;

FI1G. 9. Leaves.

DETAILED BOTANICAL DESCRIPTION

The following 1s a description of ‘KORdwarul’, as
observed growing in Offenseth-Sparrieshoop, Germany on
plants of two years of age. Color references are made using,
The Royal Horticultural Society (London, England) Colour
Chart, 2001 except where common terms of color are used.

For a comparison, several physical characteristics of the
rose variety ‘KORtuiee’, a rose variety from the same mnven-
tor described and 1llustrated in U.S. Plant. Pat. No. 16,849
and 1ssued on Aug. 18, 2006 are compared to ‘KORdwarul’
in Chart 1.

CHART 1

Characteristic ‘KORdwarul’ ‘KORtufte’

Single petaled flower with  Very double flower with
an average of 7 petals. 45-55 petals.

Upper surface: Red-Purple  Upper surface: Red-Purple
Group 60A. Lower surface: Group 67B. Lower surface
Red-Purple Group 60B is: Red-Purple Group 67A.

Petal count.

Petal color, V4
open bloom

Parents:
Seed parent.—An ‘un-named seedling’.
Pollen parent.—An ‘un-named seedling’.
Classification:
Botanical classification.—Rosa hybrida, ‘KORd-
warul’.
Commercial classification.—Shrub.

FLOWER AND FLOWER BUD

Blooming habit: Recurrent.
Flower bud:

Size.—Upon opening, 20 mm 1n length from base of
receptacle to end of bud and 8—10 mm 1n diameter.

Bud form.—Moderately long. Pointed ovoid.

Bud color—As sepals first unfold, bud color 1s Red-
Purple Group 59A. When V4 open, the upper surface
of the petal 1s Red-Purple Group 60A, and the lower
surface 1s Red-Purple Group 60B.

Sepals.—Size: Average 10-12 mm longx5 mm wide.
Shape: Sepals generally subulate. Sepal apex 1s gen-
erally pointed. Weak foliaceous appendages on three
of the five sepals. Base 1s flat at umion with recep-
tacle. Quantity: Five. Surface texture: Inner side:
Covered 1n fine hairs. Outer surface: Smooth. Stipi-
tate glands are present on margins. Color: Upper sur-
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tace: Green Group 138A. Lower surface: Green
Group 137A.
Receptacle:

Surface.—Smooth.

Color.—Green Group 138A.

Shape.—Urn shaped.

Size.—6 mm (h)x3 mm (w).

Peduncle:

Surface.—With stipitate glands.

Length.—20-25 mm average length.

Diameter.—1.0-1.5 mm average diameter.

Color.—Green Group 137A. Some with intonations of
Greyed-Purple Group 183C.

Strength.—Moderately strong.

Borne.—Multiple flower buds per stem, generally 15 to
23.

Flower bloom:
Fragrance.—ILight to moderate fragrance of spice and

fruat.
Duration.—On the plant 2-3 days. Senesced petals
drop away cleanly.

Size.—Small flowered garden rose. Average flower
diameter 1s 30 mm when open.

Form.—Shape of flower when viewed from the side:
Upon opening, upper part: Flattened convex. Upon
opening, lower part: Flattened convex. Open flower,
upper part: Flattened convex. Open flower, lower
part: Flattened convex.

Color:

Upon opening, petals.—Outermost petals: Outer Side:
Red-Purple Group 60B. Inner Side: Red-Purple
Group 61B. Innermost petals: Outer Side: Red-
Purple Group 59B. Inner Side: Red-Purple Group
61B.

Upon opening, basal petal spots.—On all petals, the
color of the basal area transitions from white above
to yellow below. Basal petal spot, outermost petals:
Outer Side: Yellow Group 1D at base to White Group
15°7A above, then to petal color. Inner Side: Yellow
Group 1D at base to White Group 157A, then to petal
color. Basal petal spot, innermost petals: Outer Side:
Yellow Group 1D at base to White Group 157A, then
to petal color. Inner Side: Yellow Group 1D at base to
White Group 157A, then to petal color.

After opening, petals.—Outermost petals: Outer Side:
Red-Purple Group 61B. Inner Side: Red-Purple
Group 61B. Innermost petals: Outer Side: Red-
Purple Group 60A. Inner Side: Red-Purple Group
60A.

After opening, basal petal spots.—Outer Side: Yellow
Group 1D at base to White Group 157A above, then
to petal color. Inner Side: Yellow Group 1D at base to
White Group 157A, then to petal color. Basal petal
spot, innermost petals: Outer Side: Yellow Group 1D
at base to White Group 157A, then to petal color.
Inner Side: Yellow Group 1D at base to White Group
157A, then to petal color.

General tonality: On open flower Red-Purple Group 60B to
61B. No change in the general tonality at the end of the
2" day. Afterwards, general tonality is Red-Purple Group
61C.

Petals:

Petal count.—Single. Approximately 7 petals under
normal conditions.

Petal reflex.—Petals retlex slightly.
Petal edge.—Entire with some undulation.
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Petal shape.—Apex shape 1s round. Shape of base 1s
deltoid.

Petal size—10-12 mm long; 10—12 mm wide.

Thickness.—Average.

Petal arrangement.—Generally 1n a regular pattern
with overlapping edges.

Petaloids.—Present. Average of 0-2 per flower. Peta-
loids are 8 mm long and 3 mm wide. Color of 1nner
side 1s Red-Purple Group 61B. Color of outer side 1s
Red-Purple Group 61B. Surface texture 1s smooth.
Shape 1s linear.

Reproductive organs:

Pistils.—Approximately 15-20 present. Stigmas: Loca-
tion: Slightly inferior 1n position to anthers. Color:
Yellow-Green Group 147D. Styles: Length: 4-5 mm
long. Color: Yellow-Green Group 147D.

Stamens.—Approximately 60—70 on average and regu-
larly arranged. Anthers: Size: 4-5 mm long. Color:
Yellow-Orange Group 21C. Pollen: Limited amount
present. Color: Yellow-Orange Group 21C. Fila-
ments: Color: Yellow-Green Group 151D. Length:
4—5 mm.

Seed hips.—Forming abundant numbers of seed hips.
Color: Yellow-Green Group 146B with intonations
of Greyed-Purple Group 183C. Size: 6 mm highx4-5
mm wide.

THE PLANT

Plant growth.—Moderately vigorous. Bushy habit. Flo-
riferous. When grown as a budded nursery plant the
average plant height 1s 60 cm and the average plant
width 1s 60 cm.

Stems.—Stem color: Young wood: Green Group 138A.
Older wood: Green Group 138A. Stem surface:
Young wood: Smooth. Older wood: Smooth.

Prickles.—Present. Incidence: 7-8 per 10 cm of stem.
Size: Average length: 5-6 mm. Color: Immature
prickles: Greyed-Red Group 181 A. Mature prickles:
Greyed-Orange Group 174C. Senescing to Greyed-
Orange Group 173D. Anthocyanin present on juve-
nile prickles. Greyed-Red Group 181A on entire
thorn. Shape: Linear to deeply concave.

Leaves and leaflets.—Normally 7 leatlets on normal
leaves 1n middle of the stem. Leaf size: 95 mm (1)x35
mm (w). Quantity: Abundant. Texture: Semi glossy.
Smooth. Leathery. Color, mature foliage: Upper Leal

0

Surface: Green Group 137A. Lower Leal Surface:
Green Group 138A. Color, juvenile foliage: Upper
Leaf Surface: Green Group 137A. Lower Leat Sur-
face: Green Group 138A. Anthocyanin intonation:
Present. Location: Intonations present on juvenile
prickles, leaf rachis, stipules, and developing leaflets.

Stipules.—Size: 20 mm (1)-10 mm (w). Stipule color:
Green Group 137A. Anthocyanin on juvenile
stipules of Greyed-Purple Group 183C. Presence of
stipitate glands: Present on margins. Margins:
Bearded. Serrated.

Petiole.—Length: 13—15 mm. Diameter: 1.5 mm. Pet1-
ole color: Green Group 137A. Anthocyanin present
on juvenile tissue. Prickles: Average of 5—6 small
prickles underneath per leaf. Stipitate glands: Stipi-
tate glands on margins.

Petiole rachis.—Length: 13—15 mm. Diameter: 1.5
mm. Color: Green Group 137A. Anthocyanin
present on juvenile tissue. Greyed-Purple Group
183C. Margins: With stipitate glands. Prickles: A
tew small prickles underneath. Stipitate glands: Lim-
ited numbers of stipitate glands on margins.

Leaflets.—Si1ze: Average size of the terminal leaflet i1s
30 mm (1)x22 mm (w). Leatflet shape: Base: Ovate.
Apex: Broadly ovate. Margins: Finely serrated. Tex-
ture: Thick. Semi-glossy. Smooth.

Hips/seed formation: Forms hips readily. Shape: Globular.
Height: 8-10 mm. Diameter: 8-10 mm. Color: Green
Group 138A changing to Greyed-Orange 169A. Senesc-
ing to Greyed-Red Group 180A. Persisting.

Winter hardiness: To date, the variety has been grown suc-
cessiully in Zone 3.

Disease resistance: Above average resistance to powdery
mildew, rust, black spot and Botrytis rose diseases under
normal growing conditions.

I claim:
1. A new and distinct variety of rose plant characterized
by the following combination of characteristics:

(a) forms attractive, long lasting pink flowers;
(b) exhibits a uniform bushy growth habat;

(c) propagates well using traditional methods, and;

(d) exhibits very good resistance to disease under normal
growing conditions;
substantially as herein 1llustrated and described.
e ¥ o e ¥



U.S. Patent Feb. 17, 2009 Sheet 1 of 2 US PP19,746 P2

- -14{*-_ _!1#11'\- _l|1ll|l|l'|-l_ b b b b b o L] [N B N S LN M B :1*4-&-** - -i.l 4 - | N N O B B I ] LI B BN ] 4 & LEC I B I W 4 n § =
- & - - Ll e ] - Lt B ) 74 L e ) - -b# I'I 'y -I'I"I;I'-"'I"qi Jrl Ilhll-l Ila-dhr dlllll #i#tlﬁ“l‘_ll-ﬁlr# I-l-## l'._lﬁll-l‘
M WA A L L | L | "- ;"- - LY :i.- )
l‘ilnilnlnilnxiiiﬂﬂalh il'ld H..mlﬂ:ﬂ WIFIHII -Hil"ll' L ] i | L ] N L e .-Iit'ri -I'Jll 1*‘W .I:ﬁl: W}.lbl'l' l##kl'l_.{-. lJrJl-I

'Fx:tl'x"tlllﬂn#HUV'V‘:HH-"H-FUT"I%IH'\"-% mllﬂ!!l W -!HH. & F N LI IH"'I L) . 'i! %‘ l"'?':-.':' {%I-‘lldrl‘ llFJ.‘WJF"! "'IW

Y
d o x N I?!i A rw T AL i

".\'-FH"HFIH.!IHI'- 'r"u"""’nﬂ' ""x"v P w‘:' *"'* *'*'l WA * l**."""..'{;.h.::#:::: e LL‘I‘**** ..;:H.:::**# e Py ' .

o, | A A W n.u.-.-.un Y o ol E A e lr-bi ) [

A A A :| N e Ml » -r'rn-- e : Y,
s R e _m e _ ot -:iﬁw e sl -'?'-'" s .;:-w-!.;.m- o S .- el w=' s "':hﬂ:‘-*:;:‘:' s s

o i u".'-:"uc"-:n'ih uxrx wal.ll'"\!tl Il"l!illi!l X A nx‘nn" xuum ™ :r"a-r" ﬂ-‘:’-‘-t'ha:kl:t:::l-r#q#i‘t:izl:i' at -IJr'rdr -I'r\t LN X | i T
J-.:!;;-::::.:-!Hg“iHu-"’,.:;gign__:x:::wa.m! o M ] Y Pl e L it a:;}rz. nua P Y :—mb:h'{-: ‘-Mn_ e :':.:.:.E.:é.:-:. -l:lﬂl:' % Rt LW Waln IIM'I""
< xn e K n--n ﬁbmll rx A e AL e 3% » v g rlrlrr el b-rq- SN l--l'l'l- s PR » : W | .-
¢:I::|__:I\!__.x:""u:_u:n: ’u"g“v":"m"”"% urvr Hilili.m R M ] #4-1- lliilil'i!il l'JrJ u:-'x T - 3 wkk-lt bilt.::lxl:ﬁ'zl@:' llrtJrI R .IJ'I‘ i .HM.%HIHEI
e'n-:rn;nnx!_v ':‘h‘n r-v:-n N arvrn A R, Wa!:n%anvvn X o .-#q:la-**t:l:@-:i:- l-rnk tar ; y u o
‘:":“1.-":“ » = :;q’_ _’:[__"l'.xx-l‘ 1- ;- - % e l: Hxl"ilﬂ'lﬂlh A ”, .-: 2 1-| x A M n- " 'a-*r e . Wy PO AL Ty DN Jl l*- PR .';*u *'r‘_l N 4 H -
:I:H:I:l!:H':H"'-!‘i!'l"ﬁ.:."ﬂH?F!l“l-‘tlxlx'l'HH -:IHH-HHQ iru"h-m:.xxda% w ”' P :#ﬁl P Wﬁ:{w atute """ L F d 2l
‘H-x:l:?d'm %un: IMIIHL#H el m o AL T e l-u-q-l-_“ M % ‘*.*

I'H\!FH L ] l‘Tlri l‘lr'rl'

3 ; ] L I|' 1 ll"l
lni'!"l" "‘ l-aa-& |--I--I-

-. G N e Rl . ! i:”'
"y o N lw L i s e ol N s SN~ ol T R T A i q:: ﬁ:llj'::.:-:r:i:‘ ko - A *:u-r: L -r.:* AN - -":.;ﬂﬂ-. .
n - ! ' " ' ! ! o .l e ' ' ' . . . W‘Ht%ﬂ:z: ..-k:.ﬁlj.:ﬁ

Ilitkﬁ:w*l*"'m:' ':':‘:-:' %:‘
ity 1-41.-
L
-.a-.u-:*.”.* ﬂ.'

A P A

!!!E:aﬁ;' . o :i!'in"xiu A
iy T n o {

A AWM
] .nxu_:_!.. -
L . "x:‘u_ ] n:;:::" ’ HH::H: i

*--.mu; e
Al

I?HI M -I'i'ﬁ A o m a

- H!:I

E | ]
"l }:HH o HHH-I Il.l ey
o, ] y 'lll._ LK | A, P, lr-l'l X M 'I-I
l- I'II'H T b bk N ) 'p
b e I'
l'?: '!% : ey ] A 'II EEN )
i kb ] LM i B
o %:. . : e,
l IHII'HIE?I I.m -.v:..‘ iy X A * *
lliIhll.% HHIE-IHH -l!l'l I‘_l'l A_A ] .il! - LI & A . & & 'rl
illll &, L kB W L AT L N
.-u!v'p..v‘l Mh HI"!% L &k B of MM BE I

i i aqi'i:l:a'u'r.\!“u | .::rc"’r.um. :

ll‘

_] MO N R 4 k= M i on ki
E X T | Jp & FOE BN L]
sii" i

.Hi!"l:l \HE:H“W i | ¥, F ; ] L 2 o - MU N 4_:llll-ldrn-
M A w L3 | % ll__ M 4 Jrlrll-
- Bl i lanuan A w A
d d i d Lo
'fudnuxt'ux w xttu :% nnt\:u xt!ni % " Y
""H::::'Irxr‘!" :‘:!x 'h':- HIFH "dl!?l ll-: -llJrJr e uTh W ""
L3t e x uv.u
l- » k't MM XK 1-':11 I-IIIII ¥ A a-l-l
e 'i-Jr-Jn- *'il-#a-' * IrI-'r *"

x L ] o X A N L L N

'llil %1'1‘1!:% 11¥=h% L ] li‘l'\!'ll'

h’ IH"\ v‘m:'im{:hxxulﬁl!vvﬂl!xi.‘ 'I'I'II w.'lll HIHIII" ** ii lh H'l'l ﬁ-ﬁh
- IH-"H

nlnrrﬂum;xva..-.m
u%ﬂ“'*:miﬂnrxax A ama
XN X - x A :ﬂ : l;xﬂﬂl ::: Aytyt :... u -!-H"-:. s
-F“l :5*1- ’*"'"-"ﬁﬂ#'ﬂ'ﬂn‘:ﬂ':n' "%ﬁm

i i My _-.:-ex

R e e e A = 5

wa . ' x
I [ "y

R s

2 @:ﬁ .,T“"”“'_:,.,:,:,:, w;'
1-4- e :f o ’”""" ""”‘ 11
' m I M H.I } ﬁﬁ nk

ey "'""::-.H.H
"‘”‘ M‘:F i e,

i
] . r (DR | T i ? ] E b A E W "
;‘ﬂ“"""’”“ W Smdatlene s a uintn e i _ A e e P ,ml:h; v a il ‘r‘_:l:lf:l x .
[ ; .:r;lla'ﬂ'i':a:r-

1"”'-' ¥ d o) . . At e ; :
L Iil?dl l:l n:l li!?d?l . ,_,1: - . [} ] - q. iy e 3 3 n | gt A W F e ol -l- ::I:t:: ]
il e .'a:: LI N . nom owow R E ‘a o ] . 1- -"::-: o ".-;'....

R :
iy :%.‘Illr-l' i-t-llbh B
1--~-==-~-="=é -:.-,., -'mm
*H'ﬁ': ._.;. "'.{q_ﬁ

M oA oA E NN - i 3 :F ‘e Tat | M A 3 L] .__'- _. l-q 'rl'
: .mw et [ S S e .::.. : EACIERE .’ﬁh'-" ) l: .' - ‘?lh 0 T 't e Irl-ll

IHHHFI HH?‘I

nuaa,c- ﬂr-aak I?l?'l"d :---'I - o AU ke 1;#4%
A ] :-;un:l AN i . LY i o e M urvnaw:i
.'..'...

e axna [ e o e e ) i i LR o) L) .I:E:i:i
. .H-:a n: llli!l iRy s . ..u:'vr k*:;:;:?
Hl"d'l' f ) i Jrllr i | :l:-l- »e
ll?ll.:l" anaa l- a3l nw __b‘_l-
-':T'H-:i:':'-arvrn i irlri'

RS e . ' {
"'u....,,:%‘-' ﬁ-@. . e %

i‘h :"-:"x "y 1 L, g o . -r 1-*:.-"#*
i x XA R R e R R R e e e e R, w i o 'Hfl'll' g g T S o g i
”'u:u:.:q..nu .. ; .':':':' .... AN W . e e s RO e AL .:.l.lf.;:” o ,.'.m ke *ﬂ ,:
l-a‘nxa"n :I-aﬂa_aha. Wi ! ) T M MR o R e . Tt xlﬂl W als a Tale . . .‘:;u&:':"::“".; v e s e et s, i - N8 %‘ T ‘. ‘;"r’r::':':f:" *‘*5‘1 : _
. !.. ; !I:-:“:-'-xn .g "*"::‘:"r' oty ::'f'i""' ""1"‘*‘ :-.:': '*" *:'i'

Hil!”il!:ll!!l ]

m_
il-:‘r' l-'.I
£ ?l'ili! -
LM .

N MR, *.:1’..:.“*.'“ Jl Py *ﬁ' q- 'ir:n:ar‘_:‘-
» ‘xna.ﬁ;;-'a!r‘r‘ ¥
] b

L
. Jr-lll ,r‘_* W ) 'i-'\- -
" -I"rlr-l' 0 g,‘,,..
-::-{i‘_ﬁi:t' ¥ . q:l:"fi:-1 :'n.;.j-.- -
Hl l'?l" ] Jrqqu- ?::-Iia\-xi* Ny -
L | ] l"\r'lq' ]J—ll-l-q.
' ' ' I e Lol AV esetaTe? FHE, sy ar e o
' e e e T a T e T L " ) ?¢ M "!";.. L A d L

. s # q.
% o . W * : w . A ' :.Ill :':’:':'l-
ﬁ:‘-ﬂ::'::!x%":‘ ‘‘‘‘‘‘‘‘‘‘ LN ;‘:: ::.:...“..‘-'..:..:._..:.:... | XX L H!"H. . F"'FHI L | j d = ".-' w.ﬂ'? ! L} "‘1‘ ' .‘H.:{.‘ .-. u =

- HM":HHIH‘!!H::' :._ :._ : . : . : . : . :_: . :._ :_ :_ : __: Sy A e i W i . \ ?:_ i 0l X 1H.g ) e = o .'ii'l!?:‘:iix,i' o ey '.;FE:E' i -, " ‘% - .

. .:'!:'.;"a.:'!:_.; p v o alelal e . wuists . T e SEALICA N N .‘.::';ﬁ-:. :

.
ul ul
H’..

'.E.

o

x
w

"x"‘"':l':.}""""-"" i i i | ... -.un.- [ )
! W mnamoaw

N ..'il.-:':ll!ll iy
1111111

*'I'JII L | J
.n,” P **".'-F.-.,,“H-.'fh'
maia St "

11111111 4-1.-:-1..... Sl il ol ] N

i
u"l
P-l' " Tt ; o 4 e e o i L} -.W! WPyl P :,:.
MM o R ST AN ™ et T T gt A Tt ¥ e ¥ : e Ry Pl " Rl o '-::.h't"w "*':i:u:i:fr
ey H . :HEI:I!:?":H:H':':-.:-._'.-.: L] LI o . ] . " .' ? b ) i Y . :. . i ey o AN M e . .m.::ﬁ:: ' IW TN *': 'k K I:_-:-
1.l_ R ::l!?l o ? r 1 X 2l L) % x ¥ . .. ¥ .' .. x n L1 L] * -
L] . L A ] L ] |,, L = . T . n ""‘.l'i

]
-
BN o a-l'lJr LIt ] L) ¥
LML, Af 1#1115-:.:.=.=.:t1 k':.ﬁ-.:-r
Jr*ll.:ﬁ_!'.li.llrb._i L ) B

~ AR Rt

L
Pl

"ll-i-l. I
EO N ) N_ N
;“ -Ill‘-ll‘ r'l"l'.: i t‘:‘.n
' _*_:-?4‘-"1' : *:'*‘.'-.:::r:i-‘ﬁ-:ﬁ'fﬂf::':*’-
il * N I B l--lrl- d Ll ' IrA-Ja- Jrl'I:-'_ Ir_Jr-lq--l.,i:-
oM B i ll-lll' i +ra:. E L ) .-‘ F *‘_:;z-
Hi'd"d?l 'rlll .J‘::lrlrhr L ) Irl-q-q- | |1::‘4:‘:":" »
il e = mol af ] » = o M -:tz:"q- '-r.-n- -'-::1- - avn Jr: Hr: a- I'l-"-lrll l"i.‘-'l‘;.a '.::*T::::
n:I-!".-i":-!':u n g L) A ) a-a-l- q-q--l'_ il l#lr#l' lrlr'! L]
:'.:.9.:. hn-- ':"z:"

b ] Ii#l’ *_
m A e a-#q-l. R ] ###h.&.:l::\;..:.: P
X -.-1.-1-4 1-x-qu-|- l-qq- {-1qi- Mo **ﬁ#i .m':‘:::ﬂ':‘
il'il,.,l,._ ™ l'-'i:i:ﬂ W}lb:# LI ] ¥ i k& F i aﬁnkwrtl ERLALN | Il'lr'r :-Hﬁ-:.l-a-lkt:l:#:l:l
‘ﬂb“ 'l-'lhlr:' ll\'l:l:l:‘:::.::%:.:.'l-' .‘lkg‘b:t:l%bh !it:.‘l'hll:.:':-.':-. LI o LU Jrllr.::l- ML M#*!hiﬁ

x‘:ﬂ"nw:l!:-!" W |
l.i-:!:!:-!”l:%l-xuﬁailﬂi T “ﬂ’ﬂuna%c [ o ] y T e ._" l-qna-q-ll‘ .;_ -'***-41-1-; q_'r"a-a-a- .:. o
i | mnx il ] A MM i A ] f M et aT, F #-i-a--l-.l-:';:{i:‘l -IlJrq-l- }q-a- '::-: .- iaqit A NN, l-l-q-i- #*lll-lq_‘_‘*‘il-l--l-ll _-i':‘iu_‘t#ti:l-:i!'-
MR o W MW FRLIE N A N w j:i:_:-:"'.:.._. L e :_j-!‘:x. e l:-:i:i:-‘lrl-lhl -I'llJr = LN -I-I'-Illl r;&l liaa- *lr I-:ﬁi:#‘ i -
i) L e X XX X A E LI N o A L e e M B i a-:izi:i‘:ltq-ba- al JrJr'rlr a- &t i ) r T N
i) L R & v LA '!l'.?l | L d L e EA A AN |a~|!_:1=i:#=i.tltkt X I . N
. Ao
LN li'*'l'.:. K e e |||l'.. e ; " 'alrl-'I or e '::i-;:;:::‘- o . n.-.a-‘:l_::ij:
4 " M & | ] ', '**'w J"* ] -'-: .‘:ﬂ':.i#!'i}‘#‘ L * .
A |-|r|r x % L i oA  u kB L) I1-I'EI‘ x A Ll
L e e Ll ] :-:nalm e o RN M W v i X X & i:x -l'l LI A X lPHH i-r'rl' L] .‘_!‘vn: :lill'r L X
e = A P M I M BN A L i) MHUEI l#llm Jrlll-l li!.t L L ) e LA N o AN N ey a-l:a- L] W ki
U ) I":Iill" nxvxm X A L ] :lll.-i:l 5 X B i lr-ri-i:::j;i:i i i i 'rlrill ot ) A U ] i#arrar 1.""""'
L :HHF'H L Il-Jr-'- AA :EH%._*-H-'.-!- s n" W#bb i | lah#w .
M ]
N ]

oy (RN W » ':'-:-..::'--n . ;-a-u-il
**" . -::n ] :ﬁ:':':!' e

‘- | p
N W IH?P tt‘r* I.?!" llI|l=|- [ a

L X % i
-I-!--Il:.Hll Ll ) . Jrq-l- ok Ll

e W e s .fe,-a-»
. X ll-i'lrh - Ll e, e i W

_m M o ] Ir=rll|-|- . I' A x LIeE B ol lxvr‘ !Iil-' "-.-:Z_:

i B xxa! Py iy ey Jr{-i-"l- *'"".' q-q-"i*l- "'m | . '
lm & ey’ Mol fh .RIWE_- |
i

i\.ll. IIHI. k] i! | -l' A_A L ] |

. e
5 X >, e "u-.": "II'
xR e el e e P WA e qana- baraq-

L] i 7 F
| LML N p ok A R ) mox x q el E A W R ) I'"!'l'lxl?' "u":"-*nnn A e Illr'r-l' n i--r- ; 4 LN -
oAl e M L o X ki A e E b ipieiiEn r ¥k i i) Lt = lfﬂ:h":"i'dl. :ux-;l.‘_r__ Jr Xk ey 'Wr M
m e e ¢ 3 ."-'-.val E ol ) L) rxnuaﬁ vrnur Jlllrll

MoM oA A NN N N A K K & 4 k& A T & i b LA A W e A
k FH:.IF"'! 4‘ LEC L X AN l“‘ KA M

g, FHFIHIHIH\'

4 P N
Ib:" -

a
RICRW

L] L J
w_ oA !“"r*lri M_FA A B
LI N ] L |

]

xoa i S, )
J . X A A 'rl'?| &
ﬁ **. ‘I :
; Jr'rl'
W= l'l Ibl".'r*lll H?l'l l'il'
il'il'il'?l LA
M ]
HF!"'!. L L | > kX

e l-lr!-ir :
I-Jrl_‘r Ira--
: i | Uil g ] u.-'val ,,....,.... JrI-IrJr W =
w et at ety 4-1-1 lu-n-- o "
l.
J 1-#4-‘
] M x Irlrlr rru
--u
L

- L
....4.4, A . , '-t et ;. oA :._-._ L H. iy ...,..,.; tqlr"
L e L M A e e ot A o i ¥ [ » k ; “u” LA N M I-Jrlrlra- W
ot R i-lrlr-
LIS e e
> a3

tli

o UM LW %
L ] i llllq-ll'l
P o e e ] L]

ua a0 i - W .- AL
o .m}xlxu} ".1 ol N ]
W."’H‘.m-vt IHE‘FHIM"'_ :_:m.!'l ‘-".. Ny A e
M T ! M N o L IIII
ra ‘W o Mrr.-'apn“ A AN N Jrl-i- y ++
m‘h AR s h ?ll a-ar J-- ua-

o X MR
! *'- H” lrl-*_ba-

". W ” y LN S ol & & . A : xa .-'1-'-1' et -'1-' .....-"..':.:..".. o i) ; 3 R e e ]

e i
x lua-

. F i Lo ?!'II"III I-Irl-!- A, l‘l-lll tn LRl N ) 'H'I;l i--;

i ) W xna _._1llln1x¢v. IF"II M

Walaurx -euuaalw Ill"lil T HHF'I- i ll!-l'

| x!xnn:;‘;'ﬁxx"x'anuxx Al I' ﬂﬂ: H 'I H T xWIHFHH'H'FE::m
"! w‘:ﬂ -l'lﬂ::i%:lﬂ F lﬁ}‘-‘ : > '! il'. .HF.‘ n ':I"x’.t’.-".u 'l.lm H -l' d ol .w e, 'I

.-;-pual"ﬂ.-n.-nr-a‘MHanu-a r{» xai\.xa’i' xnnualllm m W!
e :a-:u.-,.-':“:“ Rl ww e 3 '.

o AN A e | wl_ e A I"ﬂ"ﬂ?"

HHHI o M oA M XN
i'? IHIHI'I IHIF:.H.FI"!I‘P‘%IIIFHHI lhllﬂz‘wlli"h’?ﬂ

: H!‘. -i'
T wﬁ:-"m-ﬁ-mw

-*hkl' J' HH‘
LA

v

M ] X i
M M L | ?!?!Hil' i A B l'I':-'

Wl‘ﬁx' - iﬁ-:i-'lr X

A X R 0w :‘.-1:-- ; ) ; ; i
o lnu‘.-e;ma %IP\'-' M o ﬂm ux-v-::uw:av . ‘:x_x_xxx"a- ] Py e - % iy T st » AN L
e e ‘F Y i\vhw o i | o m n W j & s N M ""“’ L e -
A A e W i 2 e e ) e ) ' i L L
%n:h"r"-lw,ﬁd ""’"‘!:.xvv ‘H._.._..!_II:‘M}HHE Mxx_x.ﬁ::"gi-:;‘x i . Koo o % o L ‘o i U e W) +-u- ..r-'eu il-a-a- Il-a-l- '* l.i- » i A, A
llxi-'ln‘lxahih m N ;|||‘l||‘l I?lill rmlx_qu"lm!lg-._quz I, w $ X e W W o] ?l..-lil'l r s ¥ P e a n
‘:11.-:.1?: xux"w:uin;ﬂ‘lv-nuca uva-x iHH Hnnh!_x_!!.milx!. Wn.”x“.. & ; 0, ; - ’ a:r: M
w:rvxn:xﬁuuuuunlx: '!ill :-x'u.-xu :u.'-!.e.-e E MWW - e el ava. = H‘H!l‘il ar.

;. ."n .-:’.-: | !

:-1 2w N o

H
H?FHH l"ll'I"I A e e W
iﬂl X ¥ ¥ N AE A x

,.-.;1.;1-"; Satel .-u--u-.*x" Aoty '.m.".m,-um*ﬂ.mx- -.e'f,.*.-‘-.'ﬁ P A B, I

F A NN L N N | I!i'.'l!_:l!_il | . ] Hllil!:l!:l!:l
o ";l'i"ll'a?l_‘ ?l?'"‘l""'?l RPHHH ?li?'?"?la:- H!Hl‘l’.ﬂ.’ - x i'lIh dﬂ

n n% -'ue:'l o lr:iv:ﬂ» M lxﬁ:i'lr'n':-!:ux Y e x
.Hl'na "axl -x:- L. o o ¢ u z N N

p ll hJ f l' L, o
1?:.' ‘H:H%: .: . x;"g"ﬁﬁ ’ 'Il" fnﬁ: -'l "Hm" i ?! i | IWI . | l A ] :tnh

n.-ll'lm
) xnnn ’;i'il ".-."H"
% 5.:. S : o -:-.53-'*- 305
R "‘*ail”::g "1" e, : :m it

Cn MR E
x"""’"h a"r"""""""'"ﬂ"\:' ""‘uu"h';'th'

o
LR

o

.
o ™ W
s o H-Px'lw .:l X N e .-:‘x"a
il o N e r’a’;'-"g".-
» nhurrr'n gl M A AL I i
";.-.-.- """':-" 1-:|;| :l:-:-- "“";u'xr
ﬂ'l"ﬂ ﬂ » o e b ]
o I-F!.?#‘ :u x% iI oA

R
=C

oy i -Il-l'Jr'

!!_h..l

| X = M

':- "r‘#vr'"hnnudrnnwa Hn:'xhn Mo ”

L aﬁqhillxu'l-'vval e ] | ] x

:H::xn’n_'_‘nl i.-l-l """";.'--u-g;u"." e WM e Hl%I

:"!'u:!'-'!: ¥ Hx! - -"'i'";l'l H' H' l"n"! .1'1':! :hM o x: :"'h w m’- g™ 'ﬁb& iy ' &n

..:.E_!.fx‘n L Wiatn e e XX i e Il'l'.\'".lall%x o i

._n.c.t:-: H‘H" N | A A | MMM

_i__':I__.IﬂHH ;‘H-H;"l':."-" l.ﬂp; .-'v'g’am h 'r_"iln;ll i o ] L, b i w:l. XM lh ] 2 ! 1! M % L

""ll"x:!_..u::li:‘ixu---r w' i!.l?l?ll L] L i ) i‘lii"l"ll ELl e e M lrJl-lll !'a'-' -I'!-hll-ll
n.':-:'n'a ) W : lm e . l?li!?tl"ﬂ' » ..1'1| 1-*"' r L 1 L) #4#1- M i-q- ;

Hh: F'-"thm - W . e S N Jr e l N ?: A -r [ .u"

ol A, B F R N S e, a_ W i i -_a-_r_-,_ L,



U.S. Patent Feb. 17, 2009 Sheet 2 of 2 US PP19,746 P2

i~ -H g 'a-a-' - ko - - .
.",'.-v!"%d- * 4" = I'Iu!l l'l'll' -ﬁF'lr-b -Idlq# . #l#'ﬁH':; -li-
[ '_ l-l ]
I F'HI W .:l! JI"r IH?L"EII' n F BN L]
ety |:|"|| SRR ‘ it ﬂ.l"' %‘ i!""l. o vl
o -.‘-#:-

L I

ALK
":-t't"'x i

H_.Hliu_ﬁl" -

i n lun--' "‘I"ﬂrv

-,.-x-: P W m S Eteyt e

LA *** :._

L P, ]
.
:
::EE 1-=r1r .
._' Ly l'"

HI i
o ol BN W e cw w o el NN e e e R

W
o)

-

Siurere

o o
A
X
el

T A
H .lli.___
]
F I
X

b
al N

F
o

H?"II
a.fq- r1-'=¢

x'x'.u: X ey

:r ! -'xr i

ﬁi"lm ﬂH.” ':!i.:
’#‘I“Hlnﬂpl'!%

%mcm ._Zﬁ_lﬁ’f"
:-:-c-:-'fz'@"'

L)
»

R e R N, : H@@;

- i W S - x . . ! ol t;:;b::::.*" A
"::" vt m ; Snn * #M:.r'f;:: .‘;ﬁ'.?. .
A '?:;:." Pl ! v 4w ¢ L ;

L] "'HF #b-b LR s &

-I#I‘ -* '..:..‘:..l

oy
; oW ” %
) r il l-l'll ::-"'.l' ‘.“r"- #
i L) e l!l'lrF uura i-i-q-ll P
b e, » i e e | oy . e Bk on
m T ey, - Wl
ALt i, K W o i, e H :;.:F Apaamimis
e

¥ X m N ko : - W ] ¥ ‘**‘ T
‘:::’W‘:" oy EW P P w .Il' ! ] ll i*r*_ l' ;-

By _‘:.
il i | LY N a x :-'..-t'l .'I-'n'h
"::x:':-:\l LM A M x A LN e e -
i m ko, i I | L ) oA
e L Earal ol 2 - A
'I'l'.' i A T
llr L = % ow

“ ..' » lr,va »r
% !-" ""-'i-n-

a
| L
.'l"

B v R ' 1 i,
] W :I'; ﬂlﬂlr ~, 1 ’ [ e e W :
W .r.ra- AT, #tll ! ":ll N i 3 :.}F A-ta_.‘
M 1--41‘ r i-a-a | b . C ':H':t -I-Iql-lr
I"_ y ] A

Sl m A A it Sy W S K NN -Il-l'lli -Jr e, k 'q...n u.-nl l-a-qa- l--r|-
" ila-#-* S o b |Ir-l'-l P ey ", 1.- ¢

-pﬁl" T R ; j e P xR,
l-ll _ o _ B e I.?d'd L AL, LN MF#.HH 4-..1.

al
l'l'q- MYl i! L Al e w om L F W W g qlq-q-

Lt o e v W ) ; ] 5 ! ; ;i - ; A e e . )
1.5 w'n A a X ol _ , AW 4 o ] Y o - I o A R
1.-.-; *“* N : ; . ; ; : i i A e o . ip e A i o ! e : ! .
L )

.".-H:hﬁ'?ll+

oo s ekl
o

"
i | a-tlrl- g i e T
4- x A T

W ¢ A 7 e
] el e .-y i T x 'y B m k] i i ] L] ] r i3
A A e e [ i | .I.‘:I":"-lv " F I.I,H‘F'I.ilaﬂi.lilr‘l}‘l.""'
I-Jrr :::ﬁ.:::-_ i o e o 1] _Iv_alf'-'_'ﬂ.uﬂixn -
I‘_. 1: | v L5 ] L
l X W !l*#
o ek B
ey

1‘1# IIF'"l L |

'l?i'.l .- LNk

:ﬁn: Lo ..F ,.:ll:l'l: lﬂ:?:l "%:" F ""' , ...:u' l'ilﬂ%‘lﬂh {. . 3 X » ] '_ g, y '-' ol T, ol r L .Hl:_!..:l el F : el H:”“'x“ Pl
- :H{‘:I*'H. ?ll_‘::h :u:i'lllru":' i % ; o A, i = e XL F
%ﬂi‘ F'Hﬂlii'ﬂ!'l'lﬂ . xh‘lrah e, _.:m ALK LA d ! 4 o . '_' . i h | ' .. ; , .-'-u J.-J-l %
I""': am !xp%pvp - im = . i i . AT < ._ ‘x R o ] s / ' "'I s L] ! . o, *"‘*
-:m ,.-?' ) : B o S . . o

H'H'I I\.HI

:.!:.;-"vnx ) -‘,‘Hluxn
m *:-H--.;.:.-

w ) 1‘ HH:..-HH:H:. X,
':F"' o ':'1111% e WM st ':l:-!:l:_ .h' o oy ., o . g
o x:“ v-ﬂ:lsail "H‘.I.‘F‘FEI u pﬂvuvpn.::*:}n’a"x.r L :I !:- i n.:ﬁb = L S e T e .
%’u‘v‘p"r‘fﬁﬂh v "h':ﬂu m m-}’%a g HW . A .~ A LY

'H.'I'H'I

l '-M uﬂ#ﬂvr:!:i:ad’é'l * r:m ‘?. . i °, 'x.w::: b

X ®

b - o '-|.|
.H.'IFHFH IF? H X 'l: H ?l o,

wuur N
e i
e i ":u't U#H&I T u
e
b =

KA

I"n’ﬂ'ﬂ""'! ey A o e, o R o e T 2 LI, ; . . A A TN . N g
"'."'"“" F e, " " "" LA e L .. . B R .. . ’ o o . , .‘:::'.:. ey " T e AT I|- l""‘-"— {" T

i'll"ll' 'H l|."l.l|.!I .:. rrw W W N E
il!il'ili' H-Hil' III'II'F A J i d ’ - J A J o i J 3 3 . ] d ] J :'. ] |
1?-'. e A . Nk N A ] o] o e i R A J *E’@F L 4 }M%ﬁ | 3 AL N ¥ . 4 5:. 1, LA L) :.
. ; ’-"-! » Hh‘l‘ﬂ":h'f!'l"':l!lﬂ a2 ] L 2l 1 i il!. k J LN N r " M um [ | e e b [ o ] L] eI .‘ ¥ ‘l I L [ i N J. oM, i
P?"H J o .. A . ; A e d » M i

a "
hﬂ:;.;ﬂ:ﬁi‘:’% a HHIHH" anded M III|“I'I!I| L _1_Hp
o, ..-::I!' ol e e ]

o
|
F._i?.q:urxrm:lnnﬂ.______
h..'.'ll'll'll,i-! .’v--l:;
’Fll'n""ul.x}'.idi
J'!H?"I‘A\Hil l

2
l
IH‘IH nv-i n: L -|_1| i _:l

M ; !__ ) i W e A e, e o x . 1 AR
i "' " } 'H M [ e st A A e e e s - . '.'."'" ‘ a:u '
) . AL 'HI- Ml i AL Kol S aa A kA, 1.-:'1.-"1.: d o ' :_.1: -1.-:." H_r
e o xr gt _..::. a ey e a : o e : moA A A
e, :x.xn n _"_:q "‘:",.:,, T : PP o Ak ‘Ft:"' Rtk b !1.-:1.-:.-::
) W g lux:u.: m P 2 2 2 J‘" P ;....“‘.1
1¢-- L ._ [ il i ! | ] AW
ru.--u:ln nax.“-;- e y Sl | 1-!.1-::-! 5&;
Il??l?l?dl'lil i " : 3 i i o o ! i
] - 1:-:11.-- A o b W .cx-u.un |
ks m.q. it 2 ghutyk 2 g R A .
;il

L
4 W | g ] ]
X Ll | ! : L 4 vr! .-"in-'n
w_M_A_X uaiulﬁl :Fh "H' e e L i i
:l;r--- 'I'I'Il'll .‘:u ' ui“ o ol N ) . e ey
! e o ) g W e el | :::-:1-:"'
LN ! ¥ > &
.,.__Ia.'.-l'. q" Nl ] M, L e AL o 'nxnv‘h xr e _x:-
u:u:u":u.:l'."""

u:"x"nw & E

L i |

> ‘:u-'b.‘n a :.-a n, o ¥ ! d

xvv\.x cx m "l ol | HH"H"I"I

:u :ﬁ { il'.lvilvl!_'!“il'l' : J

j Tataes , bty whals P wiete e’ N m m:l, e A e 0
. 'E B -'|. £ i e H?E'I"H Iv“.‘ nlt 1.--.-

H:H"A:h"x L~ Hﬁ:l 1.- u .I" _:-::1:!:1 'Il'--v\ Ht'\. I'EI.HI:M.LIL

.111:' i g N AW Hxia.:l i

"‘1"%"""‘* o " illil'ii'il.l W Mu: H": o %A

M A e ::_::IE al--'vnm avv-'ap M

e ”"":'1"""’*'*"’%'"”'”... "v .a m m::rrvﬂ ,”*;,m,...“_x};ﬁﬂp..n
w... .- :ﬁml?:ﬁ.h. w ,‘ W lwﬂ W 1. .ﬂ - e | x - -w M"‘v m QHW

A
o’

e

K I'F'Il'"i-"h" 1 X
1 A o X XX M o
o nr!c-'x Bl AL iy o M L o " L

o,

e i ]

e Mo

N

o i il oW N L i A ]

2 o Lo, "-_.!..":H:“.,... gty L A M Mo s, ¥, ¥, b "}&.”";ﬂ

i e i N A W !ilil . | f i nﬁwh iy i "E:H:nh 1 :h -e:n.'u
x'v"ﬂaﬁnri u'uvnih Hr?"""x"!.' | 1"'!"'_ xrx"ﬂw AL .! . :-':r -e:u

b | . i i ] ; A e il .-e ]
?1-' -'ﬂvv'HWfi"' '-"P"al"al i":ﬂ:""!:: o] A .HM ?-u"‘ "y LA A ¥ 4 .“' A e e ﬂ FUW =

b i e N i A iy, T = M ] . O i o | M '.,.l _.___._.l_.;

e
-, E

o
:l:_:r"




	Front Page
	Specification
	Claims
	Drawings

