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Botanical designation: Argyranthemum frutescens. 4. Single type mflorescences with red purple-colored ray

Cultivar denomination: ‘Sun 20°.

BACKGROUND OF THE INVENTION

5
The present invention relates to a new and distinct cultivar

of Argvranthemum plant, botanically known as Argyranthe-
mum frutescens and hereinatter referred to by the name ‘Sun
20°.

The objective of the breeding program 1s to create new

compact Argyranthemum cultivars with attractive ray and
disc floret colors and good garden performance.
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The new Argyranthemum originated from a cross-
pollination made by the Inventor 1n July, 2004 1n Glandort,
Germany of two unnamed seedling selections of Argyran-
themum frutescens, not patented. The new Argyranthemum
was discovered and selected by the Inventor as a single flow-
ering plant within the progeny of the stated cross-pollination

in a controlled environment 1n Glandorf, Germany i July,
2005.

Asexual reproduction of the new Argyranthemum by veg-
ctative tip cuttings was first conducted 1n Glandort, Germany
in February, 2006. Asexual reproduction by cuttings has
shown that the unique features of this new Argyranthemum
are stable and reproduced true to type 1n successive genera-
tions.
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SUMMARY OF THE INVENTION

Plants of the cultivar Sun 20 have not been observed under >0

all possible environmental conditions. The phenotype may
vary somewhat with variations in environment such as
temperature, daylength and light intensity, without, however,

any variance in genotype. 14

The following traits have been repeatedly observed and
are determined to be the unique characteristics of ‘Sun 20°.
These characteristics in combination distinguish ‘Sun 20’ as
a new and distinct potted Argyranthemum cultivar:

1. Compact and uniform plant habit. 40

2. Freely branching growth habat.

3. Freely flowering habiat.

florets.

5. Good garden performance.

Plants of the new Argyranthemum differ from plants of the
parent selections primarily 1n plant size and uniformaity.

Plants of the new Argyranthemum can be compared to
plants of the Argyranthemum cultivar Dana, not patented. In
side-by-side comparisons conducted 1n Glandort, Germany,
plants of the new Argyranthemum ditlered from plants of the
cultivar Dana 1n the following characteristics:

1. Plants of the new Argyranthemum had darker green-
colored leaves than plants of the cultivar Dana.

2. Plants of the new Argyranthemum had larger intlores-
cences than plants of the cultivar Dana.

3. Inflorescences of plants of the new Argyranthemum and
the cultivar Dana differed 1in ray floret color as inflores-
cences of plants of the cultivar Dana had white-colored
ray florets.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs illustrate the overall
appearance of the new Argyranthemum. These photographs
show the colors as true as it 1s reasonably possible to obtain
in colored reproductions of this type. Colors 1n the photo-
graphs may differ slightly from the color values cited 1n the
detailed botanical description which accurately describe the
colors of the new Argyranthemum.

The photograph on the first sheet comprises a side per-
spective view of a typical flowering plant of ‘Sun 20° grown
n a container.

The photograph at the top of the second sheet 1s a close-up
view of typical intlorescences of ‘Sun 20°.

The photograph at the bottom of the second sheet i1s a
close-up view of a typical leaf of ‘Sun 20°.

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions and measurements describe plants grown during the
spring 1n Glandorf, Germany 1n a glass-covered greenhouse
and under conditions and practices which approximate those
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generally used in commercial potted Argyranthemum pro-
duction. During the production of the plants, day tempera-
tures ranged from 14° C. to 28° C., might temperatures
ranged from 10° C. to 18° C. and light levels ranged from
25,000 lux to 90,000 lux. Plants were pinched one time.
Plants used 1n the photographs and for the description were
about eleven weeks old. In the following description, color
references are made to The Royal Horticultural Society
Colour Chart, 2001 Edition, except where general terms of
ordinary dictionary significance are used.

Botanical classification: Argyranthemum frutescens cultivar
Sun 20.
Parentage:

Female, or seed, parent.—Unnamed seedling selection
of Argyranthemum frutescens, not patented.

Male, or pollen, parent.—Unnamed seedling selection
of Argyranthemum frutescens, not patented.

Propagation:

1Type.—Terminal cuttings.

Time to initiate voots, summer—About 8 to 10 days at
temperatures of about 18° C. to 24° C.

Time to initiate rvoots, winter—About 10 to 15 days at
temperatures of about 14° C. to 18° C.

Time to produce a rooted young plant, summer.—About
14 to 16 days at temperatures of about 18° C. to 24°
C.

Time to produce a vooted young plant, winter.—About
16 to 20 days at temperatures of about 14° C. to 18°
C.

Root description.—Fine to medium 1in thickness,
fibrous; white 1n color.

Rooting habit.—Moderately dense.

Plant description:

Appearance.—Herbaceous single type potted Argyran-
themum. Compact and uniform plant habit. Strong
and freely branching growth habit with about seven
lateral branches developing per plant; dense and full

plants. Low to moderately vigorous growth habit.
Plant height—About 14.8 cm.

Plant width.—About 25.7 cm.

Lateral branches.—Length: About 5.7 cm. Diameter:
About 3 mm. Internode length: About 4 mm.
Strength: Strong; young stems, flexible. Texture:
Smooth, glabrous. Color: 138A to 138B.

Foliage description:

Arrangement.—Alternate, simple; sessile.

Length.—About 3.3 cm.

Width.—About 3.2 cm.

Shape.—Pinnatisect.

Apex.—Acute.

Base.—Broadly cuneate.

Margin.—Pinnatifid; lacimate.

lexture, upper and lower surfaces.—Smooth, glabrous.

Venation.—Pinnate,

Color—Developing foliage, upper surface: 137A to
137B. Developing foliage, lower surface: 138A.
Fully expanded foliage, upper surface: N138A;
venation, 137C. Fully expanded foliage, lower sur-
face: 138B; venation, N138B.

Intflorescence description:
Appearance.—Single type intlorescence form with nar-
rowly ovate to narrowly elliptic-shaped ray florets.
Inflorescences borne on terminals above foliage.

4

Disc and ray florets arranged acropetally on a capitu-
lum. Inflorescences fragrant, pleasant.

Flowering season.—Plants flower from spring to late
summer 1 Germany; flowering continuous during
this period.

Inflorvescence longevity.—Inflorescences last about two
weeks on the plant; inflorescences not persistent.

Quantity of inflorescences.—Freely tlowering habit,
about ten inflorescences develop per lateral branch.

Inflovescence bud.—Height: About 8 mm. Diameter:
About 8 mm. Shape: Globular. Color: N138B;
towards the apex, 157D flushed with 70D.

Inflorescence size.—Diameter: About 5.6 cm. Depth
(height): About 1.3 cm. Diameter of disc: About 4
mm. Receptacle diameter: About 7 mm. Receptacle
height: About 2 mm.

Ray florets.—Shape: Narrowly ovate to narrowly ellip-
tic. Length: About 2.3 cm. Width: About 7 mm.
Apex: Emarginate, praecmorse. Base: Cuneate. Mar-
ogin: Entire. Texture, upper and lower surfaces:
Smooth, glabrous. Numbering of ray florets per
inflorescence: About 22 1n about two whorls. Color:
When opening, upper surface: Between 72D and
N74C. When opening, lower surface: 75A; towards
the base, 75B. Fully opened, upper surface: Close to
71C; towards the apex, lighter than 71C; towards the
base, darker than 71C. Fully opened, lower surface:
N74D.

Disc florets.—Arrangement: Massed at center of recep-
tacle. Shape: Tubular, elongated. Apex: Five-pointed.
Length: About 5 mm. Diameter, apex: About 1.5
mm. Diameter, base: About 0.8 mm. Number of disc
tflorets per inflorescence: About 130. Color, 1mma-
ture: 14A; towards the apex, 172A. Color, mature: At
the apex, 175B; towards the apex, 14B; mid-section,
145B to 145C; towards the base, 145D.

Phyllaries.—Number of phyllaries per inflorescence:
About 20 arranged 1n two whorls. Length: About 3
mm. Width: About 3 mm. Shape: Ovate. Apex:
Rounded. Base: Cuneate. Margin: Enftire. Texture,
upper and lower surfaces: Smooth, glabrous;
margins, papery. Color, upper surface: 146A. Color,
lower surface: 143A.

Peduncles.—Length: About 3.9 cm to 7 cm. Diameter:
About 1.5 cm. Angle: Mostly erect to about 40° from
vertical. Strength: Strong, tlexible. Texture: Smooth,
glabrous. Color: 138A.

Reproductive organs.—Androecium: Not observed.
Gynoecium: Present on both ray and disc tlorets. Pis-
t1l length: About 4 mm. Stigma shape: Two-parted.
Stigma color: 150C to 150D. Style length: About 1
mm. Style color: 154D. Ovary color: 150C to 150D.

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

Disease/pest resistance: Resistance to pathogens and pests
common to Argyranthemums has not been observed on
plants grown under commercial conditions.

Garden performance: Plants of the new Argyranthemum
have been observed to have good garden performance and

to tolerate wind, rain and temperatures from about 0° C. to
about 40° C.

It 1s claimed:

1. A new and distinct Argyranthemum plant named ‘Sun

20’ as 1llustrated and described.
= oS e S = oS




U.S. Patent

Oct. 14, 2008

Sheet 1 of 2

US PP19,335 P2

Ty, —ry Y Ol Y r Ty vy iy e rr— = rey=r —r = T = " r T = - =
_4-‘-':-:‘1- - nl.:-n-'dr-#'l- » 1‘1'1. [ f" nﬂ_j.#‘:"i LX) Ir._ .I-‘_-I ] I*:.:'-:r.l". ‘-i:* Ir_. 4t a : :.:‘ﬁ.l:_l Il:l- _.,-_.,.‘I l;.:h._:f*-".: ki : i".-'.*'“ Wr l|- — - ‘I'I! '1 F.__‘:‘::: ) lr:_i-lr - "::"‘_.";"-_'-‘4' " 4-‘. . JI:.-_:I r l:-_l-. -t 4-:::-_4*-_:_-._'}; :-‘:"E'r",'-:-* _:b:_ - 1 .':":P;._ .4-.: N ‘n::-_-‘_:.-.-" :_:lq_f-ll;t:_: :"-.-_n.-_: I : 1A q-.-__' b.q:ri-"l o ..1;1_1.;_ n.-.l:.--:l .,-:r:‘:""."..':-.-;.-r;'*"*' ':q-:';‘ .*-*.: v 4-'4.""' n"-":;lr'- L ."x-:_- "'
Py h!'l"illw q.ﬁa %' iiq’.a- -ﬁ.\‘_'--l-# ‘Il- I-'."r r‘-‘\- L - _-J,‘a‘l-'r"'l-l-- -."lI -'-"i'- - - . o Talty "-1"..-- L .-':-.--Jr P o L - *.‘ N . ql.-,_.alr---' iy "'t-l"'\-_-l--r"""'l"l“* *b"k'4;+=-
'r h""lil *l . ¥ 3 'I-'-ll:-i wt 4".. Ty Ar"I"I"i- l"- -IFI'I ! Tata LICH :" :q:_l: ! :'ll o 1.‘1..::. v :“r'a-"qu"lr':‘ 1‘#_‘.;':&. e ' ' lr‘t'lr'-" +x ¥ I.. wwis I-‘-r"'l- ¢ A l-"ln i?'q mmu - .:"Ii UL kX N N = 'rII't S Calgtr A yla -‘r*n‘l - : :1.'-:-' T T ek - --‘ F Tl - R e T o e ey TN
i-"'ll-" . - ' J"ir Ty .ln-"b -'l' q..a t"fl- - i Myt 1‘ l-""-'..'.- ey a"-.:;i:-ﬂi L Nl n"lf‘f WI a. - -.-"1-"\-".. e tuia Tyt o " "J-"l""t'# - "-' S sty l_.-'-.- .."‘,."-"'-‘ v 1...; g b T R '...: L 4.:.. AR .ﬂ. -"-I-*u-"'u._-..' r"- ! :- e r "-'-'-‘a-i.. Lttty o , Sty g TN,
‘:‘:.'f .";' o A q- t T ' o l 4- i - *i‘r‘ S .‘lti'l-'."i a-t:n-"'v':l*:' *.:' . T‘.bﬁ*i':.:fﬁ:'v*ﬂt : A '-'l-'.""r" J'-':-":':_'-‘ :"'M*::.F" t-"'-'?':** :";-';* arhT l'l"'l "'i-":?‘*, :‘:";- :*""" l; [ :L* ": ] ll‘?;‘l ih"'-i"i"'ln' ' 1}'1-"::' ¥ . ) ;-"';*.r r o :‘4.‘:-.;‘_4 “ar :"-"-r.l; n “a "n-'.'r' *"" l-"; . "4-".-* e "',"' "J' y T » . I."-l-"':"" :11 - -*_-.-_;*- ST Tﬁ:"-l': . -"."'"':"';'
P 'y Sl i naTe - ="y e . NN RN T N AL NN e N " '—-fu X N Tk ..".'.-".."'. T .' ToTm iy T T T e Ty T s R I N M I ELILY Wl APy "'-.".."';"'..- z, 7 -.“.'..-".. u"-."' T '-'- e Tty T
R *ef: S e Sl e T N L I g I P o e
ax - r - il " AL B r sy L W 4 - mom -y r q ar .- - - ] a -
T T T et e T T e Y -}__r J.'l"l-"J woal e uri" ey P Ir"fa- '&'*'b':r " .‘ l#:ii e W IJ'J-*!-' s 'Jlﬂ a_l*l-"l- k-h_‘_i v "u-"i'l DN r_g- ] J-"'ll-""ll : .""."'.. ety Y bt N I Sl X T St W LW, AR ::p-__a:‘- RN N il I-I-Ilr...' . l"'l__i' LA II' MY -"!r'a* = i -"' R T RN 3
hﬁ:l. {'#*Jr Talw 'r'*t‘:-l'."— 'Hl-' . M M ;.- ol M :""I':" M lt.:-'l' "'l- L J‘# . 'l-. TR Jrfr-l":* ! L l|- L o 1- k" Ful gk ' " " -:‘ -F"‘-r I!.'l- Ir & 1'“'"- e As " ue }a-*a- ] :1-- HJ‘M > i L -'l“iﬂr'r. - .l o o» T Ny -b'b l"-i' Ty -'\-." ' o "-—‘-r*-"r P *'r e e
e ll:l -1&1-#1*.;:- [ I-.h;:t:_-'l-"!l- ‘.l, l l-,i i!'ll-hl'i 1'.- l"lJ'--l- ::F i-.-j;-lr'l"i- - --1111-1.._1-':-.4 ) l'ibk‘-qv-h':i‘_l-h'l- -Ul- 1-&1,,;.1 DY -I'l"\r a-*q- l-;._ Faa -"Hi_q-"1 v v'm ST iy R g 2 R e L N T Ir"ll-}:_#" i Xl
A LN Ay I N AN ‘a-*-_-* - LA N A ot -* o Iln':-‘_ R R ¥ = o R Ao t'\-':l' i r N a- 'l"lt.l - X " 1__4-_1- LA 1 q- u‘r 4'-_1-_ K ""p""u"n."'n."L LI i 'bihdrln-l » -.4_1_-*' T ."'..'-"'. W e FT 1, e e T T e
::.:,:::..‘H ) k‘:.k I‘_lt.: # bk Jqll-l:i;_#¥'r_':.‘:“ . -l'-l- Faa -'::ll:i-:l-:-l- x _l.a-_g“ 1:*_-:""' .F..;l- o .:.. e *.-:l:fi- .-"‘}_.l;l- 1 1- v u-: ! 1‘ 1-‘ 'g‘_ 1“"-.- s ii'q_x_t"l- ' n.* "n: t'fq- l:'_r.;l_.n- "' ‘l'r' e m 'ﬁ"’h"‘ ! .'- WA e e r-‘_:'! 5 _1-_'..:. L STt :F};‘qlilikl.'._l:hl_1"-.:‘.l Al A *t‘y‘k‘t e e e w'e ity ‘. 1_-;._1”'-‘:-:"- PR . il e
R e -‘-‘i:l B o e N "‘:r e ll-_:u -l"l“l"I . Jr 44- "1- Vet o Jr N " r r ™ !'-i - SN "'-i""'-‘ Y r - e eyt Yt 'lr" Bl W Nl e e e e e e T e e e T AR -"-"t-l'# I o Sl A -"1-'4-" N B TR
NN o i e e e AN e ) ») oy i l-l-"q- -|-I- (M Jl'i-lrl--'rlr-lli --ii'ﬂ'lllllli:-lill' J-I-l"i 41'lI"rl--IlJrll'l'rll'l' -IlJr ##ll*'r'llll-ll!*'rlrl U IO e S " W n -1 LR R s " x4 LI N - -
. :'-.* *'":":-:"E- - % :‘:::;:::*:':.?:%::: :“, x :::#:;é .:*' ::l““* "_:‘:‘n,l-' '-t.i'.:-‘ . l.‘l ':.éé ::;*:':"r‘- *#-:-:;.h* * ‘ " ::. .'* .':';_._::- .“‘:W,?‘ =n -E.J"'l‘-.‘ . . q..-;j"nJl-: :‘:‘; a -I::‘_'_._l:-lr i'l- q."l- l:'l- - .bhﬁg:i'ﬁl-:ﬁ.' - ::;.I LA ‘..'.. e L] -I'E'F'#:a:q:-.:'ﬁ: .1“.._':-.._"‘-: ._":_ _4‘:_,--:’:.&:‘:' :Jr:';':_ : : .“:'-:i:1_: :"l':"'f » ::*:“: N 5*1*.,"3:':1\.*!‘..*:_:_,: Wk l-'|*.. " iy .;._;_ :.:*lh-:..:-:“_':-.‘*'
Pl 3 W) DR N A q-q-irlrﬁ Y drw - - o ¥ ar--*l-ll--arrlr LRI - oy N "'lu--b T F = » p - e N R b O A t-""-r-r-rr i Ty LI v e e ik P e w - l-i-'-r' P "r
ah tfﬂ‘ltt;la—.fil*#..lﬂn;lb LA LN N W l!lll-il-l-l# A XN U U s Iri-llllr--lra- L SR 3 SR LU 3 l*ll- -r|IA~ rl-l- 2 m K e L il -|I-|l-~4||l-|x-a rinrra-lrr ey hoaa
PN e N ke b e o) ,.p‘_ Ill:p lr*:_.; o |- ‘i _,_-'l._: [ 1-1;_{- 3" RN Wl ".A._l.. A I'_l'__l'_!"t P MU v b 4-“-,_# 1*4_\;!-_.1 N -_p,_i‘_- wiacwx - 1-_;_1- " O e -l'._l__!"i' o LI WE NN !‘J“l RN 1|_;__". ' U I :.. R I L T
¥ P o - » » e (L L oty 'll-:ra- “irl- g N a-l-"Mﬁqn.i R | . R .1"'- i-"‘v"ln . _h“" R S T .-"-.-"-"'1.-,.._'-.."# ¥ ™ *fita -ll"*"'ll-u-.-.a.--r"- "4- |l-"-1'"-'l- e N *"-'*-H *-;"-"b‘ e
e e -_:‘_. ey _;:: ._._.~: -'*'r;-:-:p:-'T e S e R T R e L L e e e
-l-iJr -t-'l‘aa- h-J'i l-J-Ir "'I."ll""l'l "lr* -" - kl.,'..m- . - -I'r"'*'l‘ l':‘ ""b ' w - e . '-- bl,,_l'" -Jn-_'l.l "y a L] ri_.-l,l - l- '1" 1"1-'-';’ L] 1-- --lr_.. ] '-,.. -.,l- "' l*‘!r Jr'b-qb.l e W "-Jl"t'l-,;#"- -'-'r
.....‘-- ..4- [ W) 1 _.1 J..-l.- J- ., p-ql- l--qllr- ar T - ..-.-b__:l-q-.-- r 4 - r T r--ti'bqbqrnrl-a u 4 _I_l|ll|'J|'I
R AT e s R ; e e e L e
ey L H“Tﬂ"b' L 'ir‘fn"'-. i‘q’;'l- w, 'llu1I o |'-||1_ LI uL H'_#'_I,El . ",r.'r . 'y "5-.' - L_-‘r_".'.t‘f e TR "'t;-‘f"'J".-' .#1:_1*:;,‘1: LR L N Al il K
2 -i‘_::*.l'.'ll‘_-i.-‘ * ._Jr#lr*q' . 1 L-‘M: tl“lk_t .. » i-n m i_‘l'.‘l'._ :ﬁ l‘llll._dr-_'r o T L, o ' T:'rb'l :I L] ll-lrlll_il 'r* rfa - - ll '. "r - l.|':I . lll‘lr_'lll*'rt ;i IIh.lllllll_«l il _:" #‘_I._ b_ o '*i'l_lll.-- - '--I -l‘_l'._';q .':.!-: r'rlr_ll‘_' r' "'"_.-.lr 4"*- - T 'l'.
B o o O T S i e ! e MY S T e o S UM e T ey Ml
lbn-‘t-.lr 1 'I-‘-._ L o e . L - L e I"I‘ Pt "u;":rbt** W L Al e 3 e N ' * - "Fi- e : T e v T X N IJJ"'l_l'_‘r I -I.rilr"- i it I . ‘-'E:" £ 4*1-”-‘_1:1 B 4.-‘_-*'-
» q} |' .'Pq-.‘_‘*q- aﬂ.h b r m .‘.‘F". L l.'.',q-l-} & q. L ] ."k"l"' ] L ] | | -r'l- k -F*J'_t J.-'i.'f."_‘. [ ™ - £ i | _.l‘_-l i.l:'bq |‘q.q LI IE = - F [ Hit i | " N e LN A i ‘I LN = 1 -l‘\‘_ LA A T A.p
" o N o 4{% ey = » R T - g et P . N P I s S T -_r_a- Py N o I TR i o A e ' .'-!"q ‘f-" " :-"' W
' ' " J":.';.-llidl e lr * N ) v #-IF: g ™ -E:- " 2D iy h'.i'-*n 1':"’:.':'-'::\- 5 i!'fﬁ: |'-H‘|-'I:":+ b - *i'n-:'u-:a__ "-"l_' |f b‘l-‘rln.q-'-:nﬁ 'Jr"qn;ln _g-'a.-:n "'i"lr'i:q-.lr;l"n '-"'r.-"". L I I"#Fll-':‘ r.r;r h"i'-'-hp; 4-"1.' _-*r I';J-I -Ir";'.i;l__ 'Y ""lr'q-.t_ :-" . l“ "':".. . "" -t .: e ‘-'r » Jr‘
~‘.‘r‘* *"*: VA e *:'.;.;i;.' L el T siaintels oL S oA M G o v 4T 1.*.*.*. o TN ~*~':-;*.'.-i* . R R SO ool o S et Ry o
aty ) qa- * o AN » " ¥ o LIk "l O B N v - TRTE AN Fir# ¥t n p X N a o - atrty t'--w ot . e T Pl ek AR~ [l R R E D ] )]
T e e e i i e i ] R e e e 4 e e e e S e
- - e 1_. | I | 1 1. . =1 T == - - . - K WL - " - ' . ] - " - -z ® 4
e R e T T R e T R e R
"'l- o T e e N T e e U Il et N el Pl S PR lt:ll'q- o I:Fll‘ l'l'll-ll-l"rl PR =. 2y 'r-r;" . " . e 1 Tl S R TalaTe h TRy I*-'l"q L el
u * m ..‘,.hlrl-y‘l- X & I “-H-‘-b lq:|. ’Jl N [ 3 o] Y ;hl‘h.q- ﬁl ‘:_.‘...-I u '-F [ 3 ]#_rrllh B E Ok A -.".. " “'....E' b.-.l;..' qﬁ -.._.t..__q.r ‘.'J.‘bb-‘:...bbi.‘-‘l-‘--|-|-l"--rbﬂ-l- _H-:b;- - bi:“*
i:.ll*-l" il _'A_' * ‘rl"_ I|_I" B '1.'4-':.).-. B oy A lr'\-"q:"- i A ._l'-.- F] l- Ty -'-.- [ J‘J‘-. L .-:“ - ‘-""p'r = ‘_-iiq Jr__'I’:II- % ¥ ‘ }' -I' lI..I'J‘_l' "- h'__‘r 1' X I-U - e ‘I- L Sl 4‘1' o o *lu*t*-.-'-:n-‘n-_ . .:-.-.-* II- I .I\‘.-r ._1; i . \'J‘-I:fi:'qll*q- l-'-l-_'-.-‘-l- . A |.|r ’.-I'__ . A rh‘*-r e "x .-l"f"‘i." ",
e s Uk e .-:r::r:'=:-.-.~.=;~"--:;:- Rk B gl J‘:a.-.-:,;* B el
B e s o > et e R o ' S
i Jli:l:l"t a-'l-:l:llf_l;_t V i.:?‘l_.l: »d l__.:il-:l;-. 1-*1;4-:#: q_'r.-'r . i:lr;ll:a:&.h‘ -i:l;:l:-: l':'::q:;p;l-:-'lr l'a: "'r;l-'ﬁ.h:a:'p-‘l;t:#'l't:J-lll-:ll:;:f‘l PCR " el L px :-+ A : * e LN " thl 11::'-: L l_-_l_h.l"- 'J'-*l .'.: .
o L TN o AN S o A e e e,
'&*:-n*a-":"‘:- My E :a "y ';':-'-‘-' oy '*'1?:*.; q'm-: J':ln ‘lr :t‘r- ;":'n."':':- [ '#"i-:'i;p; - l‘g‘l .lq;_k"lr ! " lr:-n-:l-,ai ! St f_" -':"h‘-*-:'_a-:m 13-:‘_:-:1 ot *‘i : 'tt. '." - '.'_-f-:l-" - '.,"a '-=‘- -.E'-."
:. 'l‘:*“:‘-:.:": 'bl*‘-:*;'l'ill‘ & . 'Ml' I—I""' ] ll [ ] h:*:r:‘-' . :*:.'iﬁlril:l : ﬁ.’.** o) ..' w‘l" "I-***'*‘* ':.:- hlr*l -;-.'r.'l'."' l‘.-":!-‘r:*:"-* IF"'.tq- . l‘ﬂ.“- .l | [ ] . : : 1] - ] : 1.' I || q- : :- 1 .-. :
w ek *k J.-'-. [ ) 4 * * -b.-' .-‘ -‘ ‘._'r o .qu.'ir"k}l ll. J. - _:' .i" -_ - Tl .I'I.‘fr "l. 1'1*.11'-_.' .i. - ' I*-q-l-lbﬂ*.;!_-l*l - -i .-'1'.;[ J. [ I- -
o st ..l‘-.:. .:*:. ,i_:. ‘Jl:_l' 't:l :.I- ] qul i: "'.-" -".1 1: e .*n""-,.‘*,-,.: » 1'.,1- - l l- i-'l- *_ . :h: ., -t,: -.-*4- ' .
g e N e R e T T T
= W] ‘4-_11' - -'1- ] + o e \ i i 4_;;,-.1- - "= Tl"l"d uq_-l _f " -_r"_p_ -
s J*-*I"l"-i.:‘-‘*ll e 'l:-l:;rJll 1':_::-:;: o u- t"l"dr o -‘_-‘t"-r LR LR LRI -.h': 1-_;_. _-.-:'r.;-t Ly
o W N, - 'I'F'l'" N ;,-.:‘-..J-.;l,d?--rb l.'-._.' r ¥ - Ly Ay
- L] ] ] - .
e S e e e T AR
[ Bl I , * e w tl-l-q.__.-
) ® Jr__ ey --ni-:'\- St ST 4-"l|-"'l|
L 'l'ﬂ*i‘l::# : ::':: .':l" * '.. .-.I.-. 'q- 1 -. N - - J q'. -' 1 *‘l -
[ r...;'qnlJ' L] e - A AR A .“_ 'a.'-"'ft“'--t l'l.l'
i :k'q-#' 'i:.:' -*‘.:‘-i L4 L) : Ky 1- :-l,rk .|.- :"" T!*WI.-I-;;#*'F‘"*[ "
: I:_::l"l:l-:!:l. ) Y |:l"b‘l:h¥ * "'l.-‘l .‘IIL'J. "‘ * .i - J'.]. Jr.|'lu 'rl"i :
| R o m gl LR l..,..,.n. --44-._--
. i"i:': 3 !i*f- r . "1-. ) . "I- T I"'I-:r'."'r"fll't My :* -
" s ;f_ﬁ':_ A A LR g.q.liivnak_l._nt-h"i l'irl-- :
) e ;-M:r ...l r-u'_-q-_llr . h‘u_li- llt;.;.#
* B ; = g el o Kl aby g o e
- ] b - ; - X F .
N : T :‘:h‘:‘: .\f ‘-']. A 'P:"' L i } : "'l' 4:-;:-1‘_.:4'*' ?ll_I‘_I' i 'l 1-'|" :1:. '
. ;,lh:_\- "..:.'j"..: _:-__;_ l,:‘l,f"'r ; % e v 1:"' . '}4_*,9__&‘%'} ""'..l.' .
N N R lﬂ' l,.ta-l - B
: m- .:Wq- "I'-lnqi. rr-#tlr l
: *ﬂ. :.;.:.:‘lrl -'.l k= '-" 'y .-‘ - [ .-q - e .{'.:'l':_ - ": -‘.""‘ o J,"J, ";: 1
‘:-:"' Tk : .:.JrllI‘I_ . "-FF'*'.&I'{'I"'-‘:"":: "ll':l'l'l
Pl = S [
o ﬂ&‘ N L A RN ]
l' ll “ l-l"_ i :.']n i v -_ r ‘_ T \l.?."l' + -I‘l'*!*ﬁ -l"..l' ."'_ﬁ-'-l' .
e e R K e e g
t’-'.:.i- g - L ] - N e, -
;.;..:* ity e S,
! " o

.."lel"tif'::n | l_.ll X :*H:H:I"I 1»."- f .
%'w.n. e I LT Y

LI 8

e,
;ll"n'"\ ¥ "h"h-ii"q

u.x,,r,run.-..-..-fx:":ﬁn:n.‘.-..a"h'ﬂ’-m x“"l...l*" W a by

b T g -u-,-

n,
L |
'--"Il:l:l“ll i
)

P f

> l‘ .vﬂvv'dwl :
_..11 -F'I:HHI Pr'f-'f-#; -"..‘ ?‘HH‘::JHF:.:
b, 1 h:x:"n"n":' -H:"l_"l"ﬂvl o :": n"lfp#‘:l. H:il 'q.‘n::

i n.?!:_! o Ko KN o &

2o 5;:;:"*"*_4:&'3-:%:“-“?"{

) . | ¥ i

o A :n,: ‘:"':"."" A #'n“'n:“"& o ;"":"‘"

:' ; - 'il:x?lnl:?l:.l';##:‘: dn:li::ll:r%r I:R:l ;\. a0

: "'"5""-’;.*-‘. oA Lol

A o A -_-.'jq.:-::: o al:p:

W mon ¢ ]
e r
5 -.__-'_q"' "N .
[ .-
.

i.l‘.i

.l|-|r.,|.

.":.-#;I_n‘_l {LJ AL #'5
» ":"
"

) t‘;'n‘ . 1
et L e W
mah S h&':::_r* :
r' .

el L l|l LT
Jri:-&"-".l' Py *t":‘ o
i:l"'r L) '. ‘elr*:"-i- ---l'llI o “‘*ﬁ-_ﬁ
' AL Jr.I‘i |.|- LA
N "ll'll‘#'h-

\-4.1-

'%
-;t'
'f,

I‘ll

Ak irlrlqu-_t_ l-'rl'l_l'll

o "'r *"-, *u,:ﬂ.n-.f
l-q ILAC N E

-l"-l.u_lq.._#l" il

'l. q L]
P S
n;{* Shy e
'r ’l’._.:'l"* » w 1.# i""*i“'ll - - "-‘-r- r

ST *-c*:u-. .;:- s

i- . 1-
B r:,'ﬁﬁ :Ef:' o .-:-:Eﬂ St
oy lp “m "'l-*: : .. :ﬁ‘
"lr"lr'i iml"r"‘-#' *nH ._ !
* . 'ﬂ"* T a T -
a-.:._;-:.-#.-:.::n:.‘:‘r. :-E‘.'.'-!.'F .:':-*":"'It‘;'
" T . w _ ¥ f'*l 1'1__--.-_- ::a- -
» -"'-f!-:- b A L IO

-l
»
l.ﬂn
l"

-l-'-
A gt
o,
"

':::'-:i -:-;-:#:;::;* ;
q
; - l-"'lr qu-

.l.-:_‘l-l‘-i--

o l.‘

"*" S f:?f{}.:.g:.n e

..‘_;,..- o e | l'i-.'l"t"f"' r"-'t: . _'!"'l-'t" r 1':" oy
W S, - Yo e J-._-_n-ﬂa ] = ll..f.l
-ﬁ"- .'- U 'Y -'l"Il"i ) i;'bl'ﬁ':-l.pll *‘iﬂ:‘:ﬂ** AP w TNy

|- lﬁ-ﬁ:‘ - :*;::r-' '::;::::'::‘ ln L l » r: : l': :_f:""-'**i:; 1::.." ::fa- .

™ " ) il s L A » ! » 'rqb i
i o R e SR Ry
l'-ll-h'i li:aa- ) q-a-*_ "i-'.r"’;-l"-b*,_ . L -
f IM :?I?' il-'-lr "I-#‘.* T '::- ' lﬁ-'ﬁ"-i- r & i -I .‘J'i" ! ""i I-‘.:rl- [y #{.k_:,:;:‘..f.? . ":" :*h'It".,‘l:ﬁ:flfk :': -

D A e ""'-, N e L A A T, et S o
" -. l:u‘:‘:::;:}::ﬁ' f;::_:"!':- ; .{-ﬂ* f:ﬂ-‘i i 'r_-i‘!r'h i- _-_- il.:";."li'l '.- -:r".*.‘:.;:t"ﬂ'""ﬁ-"""‘ l‘l-* .:I-:':I::!II'J_ ..F::": Jifﬁ .
- _'E: *- a l-'l-i""l": i'-! b.:';':"ll 'J_r t""i'i:l* il l"'#"i:l-*ﬁ't_t_::‘i'fi ' m "'-l""ll-'r. -‘_h':l‘.'-l'.' *q-'q*h-::; " .I::ﬂi’ m.-mﬁd| : .;:;&Er::
W
o, it s e Nl e N ] i:ft!:-'r'j = J‘“" i) ::*4 r r-'qr:lr vyt tny I.'::l‘l Al -
'x"‘*'vrr.n_%. w'.'h, e ""“"*.:r.ﬂﬁﬁ oL v‘-}w,_e_;'i:ﬁ@"f!f.‘*:fmn -
Eyn, """-!-!ﬁ A "J';?Fr'&w:_:.:i: ettt .;‘;r wmris 'ﬂ." W"';.. rInl e ::.-'mf:;-,:::-*#i'.': )
:i"""- e .*..'.?3:" *.,:.*-.i e e :.*-Ff:'.";'. T e .r."*:’:':‘::!.-a.'t"'_;:’::. '*"-:;;:" e, *f:.-i'Ir'H':"* '
* I '.:-i ) b . Em )
\nﬁ‘* .,..' . g n ﬁ:i:{ -.-:.n-‘ - i‘h-li*.;"*.‘-.. -‘l'.."lr-i"#'.p' :';'":'1 :
I s S A SRR
Yo, »'-.v?"'*':' 5"*' AT T TN 'r.r-'-' “’7'* A N N ANt Y
* a-:l{l:q e R ek ity r"iz:b:t I‘r:li:#_t (A L :‘;‘:'u > M ""'::"‘.."'J ‘ﬁ.q.'q- .
TR T o P -“""", .r'- -:f‘;".".:.-.ﬁ.""‘;‘* T Pl *-i“*"*:vr T K aeged -
e o *"éé'f -%:; e e e
n . LMY ¥ g N n Bt e by
N ﬁ 'i'l'l" I‘IFF' l- ¥ i-"-l* lll'll e L] *.:f -"..'ﬁ": e o WY -
Rl ool ' eyl ol A 'lh e Ty i
""*':" X *’*‘:‘.:.gm.“f:":m.x'. e _{ -.Ec""';:mv. ":"'H".'E:"?.-. o :_' :*":;ﬁ_"?;-"ﬁvir ,
ﬁli_rf-l‘-. I- 'r-e." -ll'ﬂ- Ny '-Il Jlbr _lp_j-_,l‘l "::::l‘_};ﬂ-lhl"l_l‘th !“Illr rp_lr & .

g m.f -"’i-"i"'l' - . x
A *ﬁw S
¢,, ,*M' e ":g.*. v .‘.3.3- -:ﬂ'-'- iy :"-Fﬂ'* ﬂ’ﬁ:ﬁ.gﬁ%—?ﬁ:ﬁ-ﬁ:ﬁ W"‘M.‘: ":‘*'-“-‘w i -
'i':"- iy P AR ;':':' d" .
A A K ' i '*'1'-‘ it ':ﬂﬁ*:'ﬁ-'.' e A R e Gy ".u..- "*TF’ w' '



U.S. Patent

CE D
1 kb ] . b om
=L N e, T - T - - a o
1 roor .' [ | [ ] - = '
1'm k ] 1
T_-o- RN W i | Ty -
T a_wr e krm .
R E Al TR '
m"a L ]
. . - - .
. nr
e ., ez g e wTaT
LN T N N

B
- - = B
T ST T T |
- . N ] LT
- - [P
o - .
A P
el mtu o R E R
. . .

' aw nl

Oct. 14, 2008

[ S R |

=, . .o .

=Tk R R R
r . . -

Sk F E K

.l---b.'lll

e -

Sheet 2 of 2

US PP19.,335 P2

L ]

L}
:_.* - -lh'-. - T a

. .
PR

LI ] [y

LI ]
ERUA T I R

A-"'t: :-:l"L" P

- =" -
-y
[ =
- r A - k& [ ]
- *r,.] a ot |"_.
. - Ll - =
T ", 1

Ve

Y

ey
;

i
i

. L] roa
q-i'rlrra-q‘_.A-x'rl, LT
= - o - =
how -

-

A
N g

" *}: 3 -"1
e .:.F"'*": Ko
-« i""—:r‘

» B

P N R .
. L I r b1 X
T v omy

YO . i

. "' 'T':':':' t":‘rf'**h' - e -.tf.: e 5

ST EL AL TSE R FUN Cnl I e el WA e L M

'-*-b-r. ..:-*- {fr: DTN s _-r_q__+'l'|-fq-r'\-:b*r:--*-: l: T : ¥ W "I"'I"r..,-'

-_:‘I:r"-‘ .y *._.“'.'b. *'_'._ ‘-I b"lql.-' 'th_q i I:Ilﬂ.'-n'r\-lj l_hjl_]:_.hl*l-;--“_'|:.' ‘*I Ly - x”;g
. .. LU IE AL N - . 1_!.‘1-:_-*-. rl- q-‘-'

. .-.‘.‘r."*"r‘\."a.

g L] | ]
. ‘q-"";'.-". - i J-'. Ty
. . -

LR b'..:‘...
e

& k4 - I . SRk B R e e m a -
I I e LI O Ll e N ¥ -
- b ETE T Tl A ey Sy el PSRN ol L W R
R e R I ) I R N N R WAy
g R R R K R Caalls K :
T n e e e e T

EIL R S N e
= 5 Bk k¥ N R = r
UL -.--.--q..‘:‘a-'

-ll..l:i LT -
n ST Nl e W L

r . Sy} » T » N
T e i -*"r*l-f'rr T -"-;#:-*4-1-1 e

PR LA R 5
T s 1 w ok xr LAl N F o e ™! P Emkh ! n & wd L L SERER N I N
N . »- P pLM b_rrk.- 3 .-.I*l b.l'll-l-"q-.qu _".."'i,."d"i." oy LI IS N | .
e AT T o . ] L3 ML L3 | L e
._r.-b.gi|b|.-‘-lr .l"'i'r.'r"r -_'-1 -."'-."'-I." LN \ e = Mt W, .
L I R R I g e LT T e e "#-.*'-L ’ ""r: 1
J-l.ijt 'q-lltljt- m B [} . . .u’f}b
et P e N " N "w -
. . .
a* P | X =i " a . 1
[ -?Jr#_-q- b - F - il ] - Wiy i = e -
L] llllr ".- . r I:.i“ l-* 1 . F R ;.-', - '-'_ .--q'-'i." * n‘-"h-',-. .1':‘-'1" u'.l-'h'q.'.*},"-'-r- |r .F*b -
LI B gy e e - N W T ) S 4..:.;_,....*-:}..,.. B i, -
e a1 L) Pron m o bk ir ¥ ¥ 4 O ny =R uy E L L L AT L
X m - R R g o= ko= 2R = e e T ] . P e |
- * 1 - R T - EE -l.g1¢lbl-j_ |‘.|..- - - - coE R - "B ) _-jlxlq -
e 4 ¥ LI L o W EL i ¥ - .- L Sy ¥
IIr\ll-,|_-|-'. N h -Il_p._-l- - -.-‘---b-"'."g-q'.-- l"\-‘ L . . L
"I.“J' .-ir#b-i.-"'* - 1 1.-’.“.'-.’_:-.'-.--‘-.’.."‘ ."..:..1'_._"_'.,'._'-1"_' = “I'\-q- 1 . . -.‘_‘|q|. l-“ T J-l.l-F T P I_-.-l-“. N ) -.r
*'-*?'"""*"t . T T T T T T e T T e ST N T e il 'ﬂ'-.-'a-'r"'q-'. TR T e e T T T T T
LI ] LI I P B BN ) I.\‘ . ] ] LR I-.L'JIIIJ--|'; [T T .l-lq-'r-- e T T lq.'l,-. \-..l.‘-1'-l-l-lb -_.J.l'ri-‘l= 'id‘-. T ._'J‘Ih
- T N = L] e P R L L E | =% - o LRSS A D i F R . At LT D S - - - - N ECHY L
x . o ] ey L I N TN S o A e S Ry S i T T ST B B L AL i el 2L PR R A OO I DL R TN P b B W Ok LIC ML TN T T i e I e Th aa T e ey Y e r
. LI o bk &R LA I LI S . i f b W T r R L ] L B L =~ k¥ ERF =T AR F 4 & . kol kN P DL O BENEREE el e N CEETE SRR B O ) LT B N N R -1 Fe ®y
s I w o kL R R b LI ALEE L T I R N e NN A L I s J;J_.._gir"- SRR . LR LRI L S LI N l-l--'ll‘i_- oL ST . . P U B N I L L A LN
L r EAL I NN S i S NN I e B R RN L W ST F B N L AERENLIE 5N M RS ST - e R e EL A LRI N TR L . T



	Front Page
	Specification
	Claims
	Drawings

