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(57) ABSTRACT

A new cultivar of Dianthus barbatus, ‘Red Romance’, a
sport of Dianthus barbatus ‘Heart Attack’, characterized by
its bright strawberry red flowers held on sturdy stems, its
clean, deep green foliage, 1ts perennial plant habit, and 1ts
vigorous growth habat.
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Botanical classification: Dianthus barbatus.
Variety denomination: ‘Red Romance’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Dianthus plant, botanically known as Dianthus barbatus
‘Red Romance’ and will be referred to heremafter by its
cultivar name, ‘Red Romance’. The new cultivar represents a
new cultivar of sweet Williams, an herbaceous perennial
grown for landscape use.

‘Red Romance’ was discovered 1n a container block in the
inventor’s nursery in Paw Paw, Mich. in May of 2007. The
new cultivar dertved as a naturally occurring branch muta-
tion that arose during 1n vitro propagation of Dianthus bar-
batus ‘Heart Attack’ (not patented).

Asexual reproduction of the new cultivar was first accom-
plished using basal stem cuttings in June of 2007 1in Paw
Paw, Mich. The characteristics of this cultivar have been
determined to be stable and are reproduced true to type 1n
successive generations.

SUMMARY OF THE INVENTION

The following traits have been repeatedly observed and
are determined to be the characteristics of the new cultivar.
These attributes in combination distinguish ‘Red Romance’
as unique from all other varieties of Dianthus known to the
iventor.

1. ‘Red Romance’ exhibits bright strawberry red colored
flowers held on strong, upright stems.

2. ‘Red Romance’ exhibits clean, deep green, strap-like
foliage.

3. ‘Red Romance’ has a vigorous growth habit.
‘Red Romance’ differs from its parent plant, ‘Heart Attack’
in having bright red tlowers whereas ‘Heart Attack’ exhibits
dark red flowers. ‘Red Romance’ 1s similar to ‘Heart Attack’
in other plant characteristics. Dianthus barbatus 1s typically
grown as seed strains and few asexually propagated cultivars

are available. Plants of Dianthus barbatus typically have a
biennial plant habit or are short lived. ‘Heart Attack’ 1s
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unique for its true perennial nature, therefore ‘Red
Romance’ promises the same perennial habit as ‘Heart

Attack’.

BRIEF DESCRIPTION OF THE DRAWING

The accompanying colored photographs illustrate the
overall appearance and distinct characteristics of the new
Dianthus. The photographs in the figures were taken of a
plant about 14 months 1n age as grown outdoors in Paw Paw,

Mich.

FIG. 1 shows the plant habit of ‘Red Romance’ in bloom
while FIG. 2 1s a close-up view of the flowers of ‘Red
Romance’.

The photograph shown in FIG. 3 shows a comparison of
the flowers of ‘Red Romance’ (shown on left) and ‘Heart
Attack’ (shown on right).

The colors in the photographs are as close as possible with
the photographic and printing technology utilized. The color
values cited 1n the detailed botanical description accurately
describe the colors of the new Dianthus.

DETAILED BOTANICAL DESCRIPTION

The following 1s a detailed description of a plant about 14
months 1n age of the new cultivar as grown outdoors in Paw
Paw, Mich. The phenotype of the new cultivar may vary with
variations 1n 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 2001 R.H.S. Colour Chart of The Royal Hor-
ticultural Society, London, England, except where general
color terms of ordinary dictionary significance are used.

General description:
Blooming period—Blooms for about 3 weeks, begin-
ning 1n late April 1n Michigan.
Plant habit.—Herbaceous perennial, upright.
Height and spread.—Matures to about 50 cm 1n height
and about 25 cm 1n width.

Hardiness.—At least to U.S.D.A. Zones 4.
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Diseases and pests.—No susceptibility or resistance to
diseases or pests common to Diarthus has been
observed.

Root description.—Fibrous.

Growth and propagation:

Propagation.—Basal stem cuttings.

Root initiation.—Basal stem cuttings root 1n about 20
days with rooting hormone under greenhouse condi-
tions.

Growth rate.—Vi1gorous.

Stem description:
Stem strength.—Strong and held upright.

Shape.—Oval, solid swollen at nodes.

Stem color—144A to 144B suffused with 183A on
lower internodes.

Stem size.—Average of 2.2 mm 1n diameter and up to 38
cm 1n length.

Stem surface.—Puberulent.

Branching habit.—Branches emerge from congested
whorl at base, no secondary branches without pinch-
ing.

Foliage description:

Leaf division.—Simple.

Leaf shape.—Lanceolate.

Leaf base.—Blunt, clasping to stem.

Leaf apex.—Acute.

Leaf margin.—Entire.

Leaf venation.—Iri-nerved, not conspicuous, color
same as leat color.

Leaf attachment.—Sessile, clasping.

Leaf arrangement.—QOpposite.

Leaf surface.—Puberulent on upper and lower surfaces.

Leaf color—Newly emerged and mature upper surface;
between 146A and 144 A with basal clasping portion
suffused with 183A, newly emerged and mature
lower surface; between 146B and 144A.

Leaf size—Up to 5.5 cm 1n length and 1.5 cm 1n width
with basal portion clasping leat about 4 mm width
and length.

Foliage fragrance.—None.

Flower description:
General description:

Type.—Compound corymb.

Lastingness of inflovescence.—About 3 weeks.

Fragrance.—Mildly sweet.

Quantity of inflorescences.—One terminal corymb with
1 to 2 smaller lateral corymbs.

Corymb size.—About 7 cm 1 diameter and 4 cm 1n
depth for terminal corymbs, average of 3.2 cm 1n
diameter and 3 cm 1n height for lateral corymbs.

Flower type.—Salviform.

4

Flower size.—About 2 ¢cm 1n diameter and 2.5 ¢cm 1n
depth.

Flower number—Average of 21 on terminal corymbs
and 8 on lateral corymbs.

Flower buds.—About 2 cm 1n height and 3 mm 1n
diameter, oblong in shape, color 144C with colored

apex emerging 63B surrounded by narrow bracts
144C 1 color slightly sufifused with 59B.

Peduncle—Primary an average of 4 cm 1n length and
2.5 mm 1n diameter with laterals an average of 3.5
cm 1n length and 1 mm in width and within corymb
about 5 mm 1n length and 1 mm 1n width, 144A in
color, texture 1s puberulent.

Pedicel —Flowers are sessile to peduncle.

Petals.—4, limb 1s obdeltoid 1n shape, glabrous surface,
blunt apex with single notch, margins are serrated
along apex and entire on sides, limb 1s about 1 cm in
width and 8 mm 1n length, claw 1s about 1 cm 1n

length and an average of 0.5 mm 1n width, claw 1s
144D 1n color, limb opens 1n a blend of 58B, 58C and

58D on upper side and 62C to 62D with slight mar-
gin ol 58A on lower side, limb matures to 53B on
upper surface and 50C on lower surface, base of limb
in slightly bearded and matures to 53A in color.
Calyx.—Cylindrical in shape, fused sepals, notched

apex, glabrous surface, 8 mm 1n length and 4 mm in
width, 144C to 144D 1n color.

Sepals.—5, Tused.

Epicalyx.—Involucre-like, about 10, thread-like, extend
length of calyx.

Leafv bracts.—Present at base of primary peduncle and
base of corymb, up to 5 cm 1n length and 1 cm 1n
width, same color and surface as leaves.

Reproductive organs:

Gynoecium.—Pistil; 1 with 2 styles, about 2 cm in
length at maturity, styles; 133D 1n color, crystalline
in appearance, about 9 mm 1n length, stigma; 153D
flushed with 63C 1n color and curled, ovary; superior,
oblong 1n shape, 5 mm in length and 1 mm 1n width,
160A 1n color.

Androcoecium.—Stamens; 10, un-fused, about 1 cm 1n
length, filament; 155D in color, about 9 mm in
length, very fine and crystalline in appearance,
anther; 155B 1n color, dorsifixed, about 1.5 mm 1n
length and 1 mm 1n width, pollen; moderate in quan-
tity and 138C 1n color.

Fruit and seed—Fruit; a capsule with apical teeth,
seeds; 4 to 5 per capsule, 202A 1 color, about 1.5
mm 1n width and 2 mm in length.

It 1s claimed:
1. A new and distinct cultivar of Dianthus barbatus plant

named ‘Red Romance’ as herein illustrated and described.
e 3 3 e 3



US PP19,249 P2

Sheet 1 of 2

Sep. 16, 2008

U.S. Patent

& O o T b A L o
i e e e e MY S ............. . n....n.-..._.._.r....n”...................nk.

.
& PR o
. ~ A e ek ap dp Rk e b .4.__....._..._..rH.....n.__...r..“..H...“...H_...-.._.H.r”.rn...”n” ”...”..”.._H..”.H.._H..H...H...H._._.-_.__..4....__..._.
- -

e I I P T T T I N A T 0 aal oyl i S gl

N N N N NN )
F ]

F ] F ] o [ I | & & o F ] o o F ] o o
PN A B N B b N N M e M I AN A M 0 A M
e L e e T T e e e  a a
S O R I I O ol I T T I T oy T g upa ey e PR R

. awa
ra ko kb Rk oaw

nka a
F s o

N T e M M R I NN M M R A A M RN
A e e e e e W e e e e B e e e e e e e e e L
aaw e R e e e w e e dr e ey e de j b e e de dp de e b i i i b

L ]

e S T o

L
*

» . LN ) X L L [ LR N o N N N N R e e i A i i
4 ....”..H.r........r.r.__...1H..__H.ru......r.”......... s R e A ke e A A e S NN
[ e el N - & oa kN kN 2 mox kA k ko owah L
b b bk mw b oxr h bob AL XM EERENENNNN
a & b ak aaa 1 FF Foa - v.xlﬂxllﬂr.ﬂxﬂﬂxlﬂv.l
L
q..__-.r.”_.__ A P R T
X HHIHHIHHF
. P A
'“i .-.I.Hi“ "l“!” ““
- + ) i i .._..r.-...-..__.._ .....-.......r.-..........?.r.__.r.r.r.r........rr.r.r.r.__r iy .r.....-..-.......r.-...r.-.r.._.r.-......r.-.. b § b b dr b K dr dr o dp b e & dp dr & O & dr & dr & & X l..l”.-.“.-.”.-_ "H"l"I!H“HHI“l“!“l”ﬂ”ﬂvﬁﬁﬂ!ﬂ!ﬂﬂﬂ!.ﬁﬂ.ﬂ! b
- - a a roa - a - ,
NN NN P N B I I o N LR I e o o M I T o I ol o o ot ot it e N e ) LM R RN EENERETRHNYY MNAERAXXXYLREXEKEREX
B . T T T Y - I A A e A e
v a doar ek omdy b oad ] EL R e I R I e T e T I I T N T E N A AE el ] ._._....4.4._..41...... nlnlnllulalnll l-__Hv“r.Hx.v_xHnHHxHnnxxxr.xxxrxr.!xxannannn .
& & & ll_llLTIIEHHHIHIIEH.HHHIHHH.H.H
B e T e iy T l%n T e, 3
b b b xa F gk o aw o dp b b Jpodr Jpodp dr e b ko wp o oo bk koo oa oy A r o dr oy oy s e w ara kdoa b b deoa bbb b Sy b ok e b ook e & e EXETAXRNEXEEXEREX MK E N NN NN
WS NN N e Bk U e ek ke dr h e kb e b b a kb a ke N bk a TR N N N N N e N A e M el el 3l ol L o A A S S
a n & bk d od ks bbb oy s orm ks bar s oy s ors o by f oy bk kdh oo dr kS k& &k RS | ] x % K EE X EER X X E N N N A
a b bk hroa m ko by hoayh ok bkaoa kb ey hoaoaoy ok b k] sk s ma o dp gk hdrop by e kP B Illl oXE R REXE &N L N
P N R N N N N N N N N N N R e N I e A A NN B " XX R R XA AR R NN A AR K]
. ra s 4 m b h s r kA khoa kS bk h sy bk Sy Ay bk k] sk kd g sk k kg Mk d kdr Sk XS kdr ik s o | Illl.lI lI!lJlllI.H..“-_.v.v.l.ﬂ..‘.l!.u_.ﬂ.v.ﬂ
n oax h oo = b ook m b b okoa o domoh bk orhora skl oddr b h oy b b d S ko b by oy oo e oo A ke dp dr e ko b i by e B e urEF HAxxXXEE E XX XXX ENNKXERMNXMN M
hoaxr LI T N rd 5 r sk h ks skl hxrk A A bk Nk by bk b kdh o dr drodpg X drodr Xodr & i ks kS F | Iﬂl-l KA EREREREA & & & K K XK XX NKEX§HK
L] 4 r oax b2 bk o dod ) by bk Fodpdr by bbb o g boar dr b b U S dr b dr e o o dr o S b b ki S Ill\l X BN AN KA XN ATREXERENNAEE N
v awdr j 2 2 b kb h orqgoahora bl odr ks ora s oa kbbb bk b dodr s kS kK odod o obd s L) || -] i B N N g N L
boar b dr g oy @ 0 & Jrodedra h bobdadrdroh § & bkd b bdr b & bodpohdrdrdr i doodr dp o Fa droidroer droir KX K_IE E N L A  a  a L o
F ook g & b nom brdpdr b o o h b Fd o by ok oaa b i b doadr b b dr Ko bk oy b oAk oo b A | | E i N N H
w h & drdr e b b oa kg h b h bd ko kb odddr kg kb ko a b bdr b & e BF Aoy s drodp b g drodr by iy EEXEEXLEXEREERFM KN NENLELLEXENKDNN
N N L e N o S N B S A N I I N N I N AR N B L L L R L L L R I e L B RERENSTNMENSRESN T NXXN E A A A o
F owrwh b ok b Jrdeg rdrm dra orj kb adborasb § b o dp FFordr b b dr b dooopdr bedrodrdr bdr Joodpdr dr & & @ @ % xr e WX LR X XEREALLNENNEESN LN NENNE M
drodr b 2 a kb bkl ak dra Jpdr Sk oa by dra s bk oy e b odrdr h b s S S e oo b b e b b E A e ] B E X & FREENEDNNKRHN E N A
ror h b oo ooy Foar drodr e a o Jdrodr d b broar s s b b o e e O e e dp o i i o ooy B b B oo R AERLERELETTREEENLYXXESX A A b, K
-—_1__i.T.ri.Th....}.l}..__..-...}..l........__.__.__Illil.}.il.l.l.:..rb.bb.ll.iil..rlbb.....__.r.__.l.l lllﬂlﬂ K x N L . g
m b b bk ol bmg ks FEdph o bodrlny ] o ko .ri..1.__.r.-..._..-_.-..rl.._...-......-.....rl...}...........-..-..;.....-_-_l.-.ll..-_l..-....}.b.__..._._...t.r.._......_......t.__..v.-_.._..-.....-_.-..-_ F | | lﬂl! | ] ll“!ﬂlﬂﬂ!lﬂ! HHH:.HHHFIH!FHHH?H?#?HPH HHH___.
o om m deodr b ode dr e Fh K S b ke dr oo g b dr kR Fx xm ] E N Hd e
oo dr Jp b X b & K b oo dp & b R b & & & & & b b Jr o dr B o i dr i XX R BN o B o W N W N N H H Y
& b Ao b i b iy & oA A o i by dr i A g E X X fEE X AKX NN F O B
I e dp dp & dr dr dr o & dp dr b K dp & & dp dr & g X & K i | L N N
Ll M b i e dr g b b A de ik R e dm i b e dp e b BN R R ek wr e L N N L o e o N N M A A A A A N A A
P e k& b kb b s o b kR o a h FF A Sk dr drodr koo f 4o Jrodr N dp dr dp dr dp Je o dp dp Jr dp dp & dr o dr d a bk dp o dr e g dr A b M REENELREXLNMNESXENENNLEENS
MR b & & dp kb bk S b b b odr O b b odr Bod K b U b S odr dp de o b F o 8k kb b b B o odr dr dr & 4 S odr Mooy dr & & & & & b g i K ENXTREXEXEXEENKHNLT
.....-_...._-..-..._ e w b odr o b b b odr b kb K o § boar o dr b B R - I ...l...l}.....-.lt...}.v}.l..-....-.-..... lﬂlﬂﬂﬂllﬂlﬂlxv.ﬂﬂxxﬂxﬂl I.HHH
oy o & i i dp A M b A A R_M WA NN EE KX A
. e ) .__u"a__.nn "ln.__xxnxu'.naxnnunxnv.nxnv.axv xunx.__.ru.annv.v
o & o o b & X i & | ] XX NN RXEEXX XN AN Ele ol iy
b & b a Fodr dp i & & & dr & i Illl FER M E A o W RN N A NN MO N N
ok o o e od i o B R o & | AR AN NN AN EENN NN N E NN
wroardr & wpodr kowp = o o e owp dr e e & & & U dr g M_E | MO R N N R N R NN N KRR F MR N N
F * b AL Kb koA e o F & & & dp kA L &R & & A A | XX RN EERNEERERENERMNIEDMNDMNN M
a b oy ek a2 Bk s oa drodp dp dr o o dp dr & dr dr o Jroar dr | l“HHIHIHHIIEHHIIHI.HH.HEI
oy .....-.........l..-..-_.-_.-..ri.-..-..-_!}l.-..-_.-..r__.-......-_.-...-..-.l..-..-_.-. !HIH H Il HIHIIIHHHIHIIIHEH Hl..ﬂll AL AN XN XEEMN
W o o dr A K o o bk & R A EXX LT XEX E X X
o & dr & & dr dr i & & & dp X & b & | M K E X NI
R e A S e | l"nnxaxxnnaxaua o
-.._ _..__.....r.__.__..r.....__.r.__.-...__ l.__.-.................i.r.r.__.h.—_-—_.__..._.lr.-..............._..__........t.._h.._.l.r.-..-.............._..l.._.l... li.l.r.r.r.-..-.....1._..._i.r.__..| Sy .._.h.__ L P e i T T .__.-.....l..r.-..lh.__..._.__.-_i.....r.r.........r.-..-_l......-..__.........-.......r.-..........t....h.-..-. Iﬂ!ﬂﬂﬂ!ﬂﬂlﬂlﬂiﬂﬂlﬂl
woar Juir df Jr B Jr B o e g i o owr 1 b Jr dpodr Jr O Jrour Jr B oF o Jr B ip Jr Jr ir & RN N N Fll dr A & o roa bk oa kA dpodr A e & odr A X dr o & dr A X odr b N e X Jr ki i ELXTEEXTXXESXN
o Jrod o ok e b Boap L 1 owoar ko d kA odo ool ded o dodod Sy ak F Fr khor L N N a b U e Ao Jrodp dr e § o dr o o e b m e U Jr dp o dr e e dr o o F e o drdr L
b & drode by b oy op kg ok ba o bk koo ddr hoa daddrar b kdry -1 d bk b or ok ks dd kg oa b ddr oy ba ke b bk b o o e b drodr &g dr x i xEEXREREX X
o m F or o1 b otp dro iy e bk ko Jooe g & r Ll ip o bl ko s om drd kb ko koo L &4 & b a2k oa b bk b Joaoa i dr o dr oy b dr & dodroa e d koA Ry b ki & i KR E Mk X KK
ra & b 2 o 4 4 b Firodpg h Sy & oo droardr droip b oa oy i odp o Jdroa j b N f & odejrodroie Jroir g b omoa | A dp g &k k kb oa drodr droa s h Ak A odr & dr s oa b o J o drodr & kA g dp o A XX XEREXEEE XN
b ar b s F oam hodr oo bk odeoar Jrodp B e Jrodp Jrodp Moy b it dr dp Jrode Jroh o Jr b b A 4 b O Xk LB B o = brom by U dp o dp e de de o b f o dem b A A o F b oa bk e U b o R o ok & &k MK ERENKNKFEZXX.]
ra & 4 &8 o S & & & b oar o de i o o & oo b O & Jr o Jp iy oap oF Ju o o o i o o B dr i 0 4 & & & §ror Flf o Jr dr roa S Jp i dr 4 b kg bk h dr b b bk b ki b b g bRk kR B K A XN N A
N N I  a  E a ] L dr b w b A dp Ml U deode ko dr deoa e de o de b dpodr deodp g dr deom § A A dedp B d kA e U i i i
rdrd or b braoc bbb aa bbddodd Jpirodh ot brdpg hodp & ot dp b o odr fF b o o o & o dr & b ook kdodroaon Ik bk g o dr ko d ik oy kg skl o2 s ki &k &K A xR NE R NN NN
.._......_.....-..rn... LA L . 1||...1..l.r...t.r...t.rb.-..._....t.-.-#......\......}.l .....-......._.._..._........................-..-..-.l.r.-_.-..-...........}!l.r1....__...1._...1......1.._...1.._..........1....._ r ....ni.r.r...r.v...r................r........-k.r...n.r... iy ......1......_ .....r....t......_....l.__n ....T...r.r....._..-......-......r.....r....q AL .._r....._.ltl.-..-.ll..r.-_.-.li.....-..-_ .-..-..-_ IIIHIEIFHPHRHHEPH v.#v.x
; ) a o b . -k .r.._..__ lb.l..r........r.._..-..-.l.-.t.rtT.. .r.........._.._. ..__.-..-.......1._1 a .r.-..-..-..._..r.-.l.-.l.-. T ol . i.r.-.._.. ._...._ i.t.r.._ .r.r.r.._ " - r.__ . .1.. L] + r.....T.._. _......r.r 1.... At .rn r.._..-.l........__ ..__.._..-..._ L] .-..............r.t.-..._..r.._ .r.-..-...__.._. - .._.n " .._.... .-_.-.I.....-..-_.-..-.....-_.-.r.-.._...-..-_-..-..-_.-. IIHIIHIHI!MH!HHHHFLHHFI L A
r om o § & ok b S oo Jodr droar Jpok Mok g E ar - . |l r & a2 &k & 4 & & i i1.._.-..__1-.-..-......h.-..........-.........l..........i....?.r....-. i & & dr i dr

L ]
L ]
»
¥
L

*

*

= R B N ]

»
»
»
»
)
»
ar
¥
B

Rk s FF onoa ko modr b i drodp dp e de e doa dr it dp i & dp dp o iy

-a Ve Seta e g g iy
. h_ Fala A e I N ol o e e L L e o
R e e i ol PP o N N S IR o I o L S ot
e o I e A i PR b R N I R T P o o B B o o S i
e T e a T w a a  a aa a a T e e T T T e T e e T e e
L L I T L T S i g e P LN I o g e R A O A L I Tl i L i al gy
e e e T A e N I I N N O I I T I e e i PN
' X .._..r.-. r.__.....t.....r-. .-.-_rr.......rr.-..r.frr.rrri T.-..r-._._. - r —_.._T....._..r ko= - TTr.-.-....-.....T y TR Y .rTtt...f.-...-.....r.-.l..rl..r.-.-...r....f.-..r....l..r__...l....l..-..l....l..-..-..__.r.rt.rl..rt.......l.l.
P+ - n.a R T N R I e ] A a . - S - . 4 4 4 - A a4 a aoa P | A a N T I B R R ] rl - 4 . - A a o - -
w e e T T e e e e X T aa  a  aa  e aa  T a a  y N R N L e e T T e o e T e e e e T e T T T T
I r.l.__...q......__._. ..._._...-r._..__.r.r.lin.__l._...__.__._.\.r... - ..-. * _]I l_.-. .-..-_.-......rl..r.....l.....r.-.._...-......_......r.........__......._.l.it........rl..rr.r...........- .r.r.rn....ﬂ.. Ve e AT ..ni.r.-.q.....ri._.._r.u__ et bqq-....r.r...t.r.r.r.-......r....t.__.....r.....__..._ .-..r.__. .-_.-_.-..-..r.-..-..r.r.-.i.........r.r.........-..-.l.r.-.....-..l..r.....-_.-..r.._.....-_.-_.-......a......-. e

X A L P N N N N e N N N
N I T R I I T L e i gt i Pl T
o IR P I A N e N

e e e e i O
r o i I & i N & Ik [ r o i

i e e e e e e e e e ) - , a“xnannnunn“a“n“u “u"x“n” x
: : i ; R A M K R R e

e

L]
»

ERAEERSXXX EX XX
Illﬂlﬂll HHIIH!HHHIHII!HHU.HHH .

»

L

TR R 4 & o A A dp
; Pt P .
FHIHI. ¥ .r.-.l.....I .;-...I.... .

> & i ar >
—..-. .-_.....-..-..__.....r....r.l.._. .l.._._..-.........._1...._1 . .l....?.....r.__.....__..__ .__..__..-. -

Bodr e i Jp dr Aol Jp de e & 4 & oar dr dp dr i b ok i

L N R I N S e A RS o a o w P o
T o S Sl i S S vy ey e S e R e A o I N
AuL, .;...1-1.........1.....1._1..1n1..1..1._1-1 o .....il.l.-..- .-.l ot Pl St . s 3" ..1-1..1..1........_1.;..-..-1 rl.....l
P e e e e e A R [ [ T e i T T

L AL AL N L R ).

o

e

s N e dr ok ke d e b e a
» Bk el d o A Ik » o W B dr dr dr dp @ dF dp Jp b O B b
I N N . y A Pt AR WA ki kAR ko ko ko ke ke Yok K
e T X x T e T ERE e ) P T N
A dr dr b e kel g e g a4 e "R U W A N e N A RPN AT N MM M Al M Eo R N )
R N N A N L N N N N N W N N o el e W M L A AN )
W & dr oar dro b dp drode & Jrom ok om ow &K o - Jrodr dp dr 4 dp dr dr o dr dp dp e Jp Jr b de Jr Jrodp W Jr W Il_.-..r.r.....-.l_.........-_....
N e ) L N N el W) R S
IS A A AR A e 0 B R AL A BT ETE e S N N LML N i Mo B A
'.__..._.__.._.111.nn.._._.“.__ r.._.l..._..............._.in = t y i X \.r.._.....-......._.__.l.__.._i .__q.__.._.__.._r.._..r.r.r.._..rl.__ i.._.__“........-_....r.._....t?....-. - .-..-.‘ .._..-.
...._.ri.....r.r__.__.r.-_.-_.r.ri.._.._.__.r.-..r.r.._... " X r A y g X A ") . ) ; g B P U i.r.r.-...r.rl..-..-.__.-..
pie k w r ol o rm ol 4R Ay t i, s ke b i dp i & Jpode b de dr dp dr i g [

2 . R & & R m om S dp ek kA e il Jp e dp g i
e N
L e e A R R S PRy A gl R gl i A
e T
PNl N

0 b b om o dr dr & Jrodp b b Jr b b0k b4

-_......_..r....r.._.._i.r.-..._......._....-..__...ni
b x r oo h bk bk ko khd r sk kad

AT
! N N el )

P AL e

"___... R TE PE T T T T e o T N N
N T A et A T A e i

-.".__1 ruh g & g r F sr o n g gk

L kbl Booar Jrode de b b & J X X i i Jrodr dr
2 r P g e e i i ke
LN NN

drode N b d i R
F -
PRI MMl Ml X

"= a k] = a

Y

L
r

L N A N N  aal a a ara a ara a
L A I Sl g R e
ok _—.._..__.___.r........_._.r....r........._....1.4........_.........“&......4......#4-.....4.1..._-.....

L I O M g

»

R N e N )

H.qH....H.rH.qH...Hkn.q“.-.“k”.._.a....._..n.q.a....qrr.._.-_ I e !
P A L
s B N AL T Al
& o o o o
o e e e Y
r L A A
wa %, i T T
N T R N N R oy T
L R N e M R A RN ey T
B e e e R e A AL ]
L T T T T I T O i g Sy gy o L N
A T T el N A L Al
L N sl W AT i e e
Bt b e i e o, B o I gl
e e T e e e e ¥ ; KR - e e
P BN T i / e e . ’ L R A N

I A . - ok -
'.__ -.._..._..-..._......_.....i....._...........l I P i)
NN
b b = &k & ko2 mod h kAo
N A EEE N,

-
N *
L )
& ar
P

L]
r

-
Y
Ll

b e e N I o o RN s Y
L R B I N A N o el s oy
[ T e e o e A A S e
R S e e S Al S il R >
R N N A A N a3«
T e
I T I P A L A e e ol N N
o dp e e e e e dded x om o h e dp o dp e e dpdp
) N L R A
'I....... a b g h oo
Ew
oy
g
o
o
3

x

”.:.H

o

* T

r b b d or b i & b & i
b Bk o droakomom N e e )
]

+
-
F

dr oy a b d aw h

.._._..-.h.....__.;..-..\.......r..._l " X ok e d X
it T
A I N I S A A 0 2 M Al
[ R R i O I Ll Tl o S R A e e
P A e A
O N R N A L A o SR R s sl el
el dpdr e Al o mor o4 ke oaromoa o de ok omom o ded de i [ R S e e ok )
T T T N e A Tl T e
—.r—.lr-.."-hh1'-"7.'.'.'.."-—.'.—..—..'-'-‘.".' dr o dr dr W odr A 4 K ¥ ¥
v.._.r.l...l...n.._..__.-..-......__.._..n.._.._.nn.l.___-._.ki.lnn._..rt._...-_.r . B
o b b o b N b b o Jroa drom o on & [ X N P
e e e i WS " ) -
Patat Haxx.-.nl"-l N T e .
ol I Sl A A, N
e I R R e A R A R R e o
P O R
g T o P R e )
raxJ rd a2 ald gy ha F x N [ ] l
[ ] [ ] o o & F ] x ™
W T T T T A L R LT L T W s

.....r R R R N N N N N NN .r.........._ ' .1.....-_.-..-.-_.-......_1...... h.r.-.-......-_._..-......-_._.....-..-..-..r._..........__ Lt .1......_.....

oy o N e T
ﬂ...t.r....-_................_.._..l.q..u..__.n.4...._1......-.__.._..__..r._..........._._.................-_.._....._.-.............u.._....

[} » ik b b koo b odp koo deoh deodr b odrom o de d o drom dr B Ml B drodp ot e i R A A b e 4 &

“....H.-.”.-.“.._H.b..r”ul..r#.._.__.h.__ S -_.lr.;._.__.u.”_._.-l -H...”.r”.r”.r”...“»n....i“l”.._H.r”...”h”.r“.r”h”.-.“.—.“h”-”n#._.:i r...”.r”.-.”....“ l. o e ..-.. g ¥ ..n.x.i“l I_._. W
. 2 2 w womom o mhoaa ar [ bl
T T T T e e T T T Ty e e T e  wa a i o A B T M
b i r & b ko r r P R S e T T I S R T . A i A S T S o ol S A R
e g e de A e woa a a m e e deom g dow e g e W e i e de o o M) PO N L AN L M
N N A N N N N N R N N N N N R A N N N M R M U R N - 0, - E L el A M
Wr i wodp b ek oa Mk or ok om m h ow oah i Mk k kMl d sk deewp deoa b d e dde boa ] Jrodedp i i O g dp g ap W Wi e e e A oy
Pdp e BNk A ek a o oam Jr i ek ke bk kA W W dr X oa i i A I N M N e
Wk U 4 dp ke ok oa A oaoa kA e ey R e e e e T I R A N - e
PR b ok B oy ko hod ko & rwr d b d B ko kA dod S ko d B Bde Bodr kM M % o o O dr W o W X NN X A
e dr ol e dp e a koo a d a mm o B om bk om k ka doar bk m dedr e b e Wb de ke i i P o TS R O e aﬁu-inv_
N N N N N N N N A A A ) P A M M W A r A
Wrodr ok g B Ml b ok e hom koA k hoa drh o dp o M M A Bkl dede deode b e ko Jp o M - N NN N - W A "
bbb W e o W kg s b Ak ok oa dde d de oy By e ki de Bk ke b de Wy e e e i W dr d e e i o r
L N N L N R N N N N N o o I I R el o o o e el e P N A P
P i ey ey e e ke dp k dp ar o m o ap e g g bl A el e iy e e e i op dr g o e P - nE -
R e L RN L M L I A A el s AL D MM A AL M el -
ar N R e o L S o e e RN M s A ) Tt e Ml » e
. L] ¥ }.l..#b..-.l.{*i E_K .HH..-. - A LN || Vﬂ.l. ¥
i m ke ek p e i Oy e dr dp dp de vl e de g e de ey e dp e i WM ( ‘ : W X ke hx - x ) ‘2
e O e i i ; : : I ol e “-.-. P e e e e
L) - ko > B RN -
N N R R N I A e N e I EN I RN X . ._..-.___l-_- 1) R
e ap AW dp dr o e b p de i i p o e e e e dr o dr e N AN ) P ) -
[ D e e e e e e I S T L T o e Y e ip e i e e g e B (o]
B de ke M e b om o m ke e e dr ey -y Vi iy e d e e e dp i e e LM ) L e L) Ll
A e b e bk e e e e e e e e B e e e e e R W W W i ) W
Fodr dr o a b om ok kR ey ar e e el e ke b g dp o ddr e d kka e e ey o i e L e ) P} o e N
R N R R I N A e R N T e s N R R . e o e ) i ey LAl At ) L) L N e e N O I A A )
Bldr dr o dr o B Ak ar dydr dp e drar e i i d i i e tp e W e dr gy ke e e e o e PR N ) ) o L R M R N R R e
e e e ey e ke ke e OO iy ke e e s e b e 0 () ) A ) Ll o R R R e B L e R
b de dr dr g i dp gy de dp el dp oy e e e dp it el u M e dpu R Wy d ar & i i e e Ly L R MO ) Ca M
b ow B i dp Bk ok wdy Bk S o deode ol Bk dode hoar ok de o dpode deon o ar o ar de i M W e Lo ) F A el e B e dp e gl i de e Bl ol B e e e e
Pk e e Wi e ar e g dr X o ar ar J N N om a d d dr kN ke B e W dr e Wi L I R e M N ) X X
R N I T I T T e i T P S, e P Yt
N I o I I B I N O o e o ol e  aa o e ) L e N I I B e W ey Wy B e ek dp dp e i g e el i g e e bk w F ok e d e
R N o N N N N A e M N N N T N N L e A o ) A iy e dr i e O e iy iRy e dp e de i e dp i i e e e e g e WU W e e b A A dp o e dp o dp dp ke e iy it
P e e L T e S i e i L N ] Wt i r e r b dr e e p R p MO i B i de e i W dr dp e dpomdp ke ap i drom A e i W p i dpdr e e ek r ey e e v dp e dpdr e
B g de Bk ke e iy e e Ok e r o om mm e dp g e a e de e W e e Ay b e i e Wl de ey Wt e e W dr Uy e 0 B e e A e S e de B M dp de ek 0l k de e ey m m dpoar e e dp e b e Wl bk k ae m o e e g de F e e e el de il o
T R R N R R o N R TN N T N R o N - T T I e e T B A N A W e A N A A M et )
I T T R M T M I e L e MR M A M -, W e e B A Ml e e b W dr oyl e i e Wl e i e i e de 0 ek dp e u W i Tk e o e a e iy e L
L O I R T R T I O e o N T e O e T ) n T N I N R N A I T e R IR Rl L L N N M 2l
Foir & Jp or & b F dodp dpe o0 B B 4 dp ok 4 & 1 b B b F b b oam koo om dp ol b i d oo d k ow dedp ol i ke ar de b Jp i " dp dp dr by Jp M de e e dp ke e dp g iy g ol o oy de dp ar de dp dr e de B dp ol dr dp dr Jp G oo dr e dr beod dp de de By de o de dp dp ol de iyl M A 4 A ko dr & F & d kol gl e dp ol dr drom dr de iyl »
b pdp brom o n oo Jpipdp m o b b ofpodp md mom o o mom o momomomoam kS o dpdp s s o w o doof oo homom ar doip » a2 dp b om Nk oam o fakh dpoap o de oy M oo o B oo kN d b B de ey b0k oo ko om by oo B dpom N Jpteddy drodpgpodr s aoawros koo omomomom oy o mlt gl dom dpododomoa dodod ol
Fldr B @l & mom B i F B ki Nk F kB oh Mk om drom e dp Ak F F dp i dp e bk O i NN W W W de e Jpde b b Bl Mg e dro g Wl de ke Jodp b dp B B Jp dr b B de b b ow ook drdp e e g i e e de M O e b dp lp d e Bk ok B O Mo or b dr o b M W i ke b O b b M e i
R R T A A N R R R N N I N R R N e T I R N I R ) L e R A N N N A N R N A M R N N N N N N N N o N R N N N N N I R R N RN R R
rdr e dp de w e b g dp i ok Jpod B e e df b 0 F F Mo oar Jd o om o hor dr i g i g o Ul m h d okl dr o Ol R W i g ek B B dp ol dp B dr b dr o Jr b Bl i dpde oo S B B df e Jo de e Ip O Jr B Jr Jr Jroop B dr Jr dp @k & dr o op F O dr dp e Jo M df dp Jr o w Jr o Jr b om o & h Jr oF g o o dp e Jpode drow o de dp B
dr 4 drd L m g ap e kg ok a ap dp dp A m - aa a aa o ar W Wy ap dea g A dely ki dedh N e e I 2N AN R T M e A e A N N BN TS M 2 T M A T T T IO T M M SN R 2
N N N R N R N R N T T N A M e L R A I I A I A B e I A I A I T Pt L L ol L T O I T I L L M ) *
O i A R i o o o A I e R A N i N N I I S
Flie dr b o e e L n g a dp die de dr de ok kW dp b de iy e el g o Al e W a b i b W dr e e gl g dp m o e B g ek Jp de N ik e ey e ey W e o e mopr ar hdp de e dp dpdear o de dp e b d de d B de bk N o dp g e e
P e e e T e e " N e e
N RN N N N N N O I I O I O o . T el S S o S v et e S o N O o O T R e e o o o e e Sl S T e S e e e S e e S Y Fa b kA R
Pod o a wap kay ded mm kit et iy de d ar de by e dp g ey W e e e A e ey e W W W i e g w MR dr o m e A ARk dr o d ded dp de gk ar deoar R dpde w n m N m g awr h a ar k k ok ak ek A b PN L s
kg o d owdd h ar b ol dp gl dr o dr b § dr e Jpodp dp dF Jdr o de b b g ar dr dn dpoar de g A dr dp ol o B W M Jr drdr a Jr dp e m ko droay ar o i oy dp dp g ok J Joo dp Jrh = oa wode o B @ J L a Jrode b j ok m ook § 2 b m & Jeodp B F F omomoa ey Jpodely i dpdp doh de drdp
N I N N N N o o N o o e M N N o N T N W e o e o W W e Ak kR i o gy dr byt dn e U e B e § kA o de e e e dp i dpoar e ar e kR e de ok ke dr R p dp d d A A N e el e da ek e W dr
B gkl doap b g Bom ek iy iy e drdp e e e iy ar el M dp e e e e g e dr e e e w i g 0 Br it & Wl i e o e i dr i e e e e e i b e U U B W i e dr dr dr om m w ey de g e el e de e BN g b e e dgdr il dra n wde W Jr R Akl R - A
-l.r.rt.:t.l.r.__.....-..r.__......-_.__.lh...__.__.l.__.;..r._.-...;..._..__.-.....-.b.-..._.r.__.ihr.._.r.;i.;.r.r.....r.rb..-_l.-..'ll.-.....-.l..-....._ I_l..-..f.....;.....r.-..;.....r.._... .:.r.-....l............r.....; I oW R Jode b & e W om b b & Nl d o Jood o b B d b oar o om by N Jodp B de ol dp o dr kol dp oy A drdr h oo de e e M dr 4 b 0k ko d Jpode dedpde i bk koo Jp o Juoa l.l.-..r?.;.l..;....h.rl..f
R N N P N N N N I e N A R N Nl s O L]
»

* b & o r b M o & [ - dr L ]
".._H...H._. H....-.. . .H._. “...H.rH...H.._.r...H.__ H.r__.__.”-.__n.q.__ H.r.........r.._.H...t...HtH...H&H...H...H...H.rH&H...t.. .-...H...H...”...H...H...H...H.__ .-.__.H...H.-H »
I N N N N N N e e

L - o o A i L - L r - r N -
o o T e T e T  a  a a , .......r.........#.._.-....-“-.....-...t.q.................. e a T a
-

N I I e N R e N R N o AN MR e

Bl & & o dp e & &y dr b Jp g dr e Jroar Jpodp dp b dr b b e ke ok e f b b o b b dr dr 4 dp e i & Jr o dr o4 ok dr e g o i & o & & Jp iy ]
'!.l.Fi.rl}.....}..._}..__.—.hrb.i'}.i}.i.l}.....l.??.—.#.r.__-r-.r.r....l.r.r.-..r?.r?i.-.?l.?.__....t.-.l..-.ll.iﬁ.fl.ll.....l.}..l}..rl..rl..._.ll.}..rl..r}..__.l.rl.........}.l.l..-..}.l. l..-.il.}.}b..-.l.l.l.}.?b.}..rb.r.'}.lj.ll.l..!b.....b..-.l..-.‘l.l}..r.__.._.r.r.-...rj.i}.l?}..-.l.l.}.h....__r....l-.r.__.-...__.__T.r.r.._.__li....__.-......}.l.ih-..__.__. l.__....?l..__tl?.rl..rl.l.l..r.ll.}..r.....__.rb..rb.l.}.ll.l.b.l..rll.ll.l " I_ll. i % i e b H..ﬂv
H i dr j dr dr dr a o o df e e Jr b 2 o n m ko g b ko & Fi b F XK dr i B e dr F b 4 o r b oo b du kol i W i i N dr @ dp i oF e dp Jr Jr e O @ Jr & g i de dr F K F B X b dr B b oo 2 b h & o oa k b dr o Jroa o n o q F U § oo j bk & o & & N Jrodedp do o dr de dr dp & B & & Y
M b o dr & S b a b de g N dr b ox bk ok b oA hoaqomodyoad Jpdp ol o4y & omomoroa k ko N y dp ek kX dr dr dp fr dedp bo b & & B B F & S it o A b — 4 B o b kdp dr b m r oa m x hoaomomodrodhoaoam b on koh o ko drok by o b d ki b hoa ki A k& ol
F ik & g ok b oo b N R g ok dr ko onon Fdrah ki koo ip W b b b kM oaroa kpoh & ek ox ki 3 W Rk X dr o de dp i B i dp Jr h Jr o dr dg J B e B dp b f & U oy odr f b o Joodp dr B b & Ao kb y ki koa X E XX E
dr dr & dr g Arom a Jpodp Jpodp e dromor oo bk oy fpoa b by g g L L UL S L T N N S P L L S L I PR N R AL L A T R I N A N N TN P P R L
-11.—_.__:.__..._1._.__T.—...lh.__.-.r.l.l.r.._.l....l.l..rlll.l.ll.—...r}..ri.#l.b.l.bl..rl..r....'l..r....b.....-l..-.rh1??}.#?##.{‘#?1.1}.&#‘]‘1.}.r.T.._.l.l.}..fl.}.l.ll..-.. }.ll.l.b.}.:.I..I}.l.l.b.l.b..rb.-.l.:r}l.i.rl.:..r.r.__b..-...-.l..-ifl‘l.}..._ i e o A dr & oA b A drodr b & & & & b oa & IlIFIHHFHHHFHHIPHFHFHPHHIHH
pdp e B o B ok b b b o om omod o dr o momoa o m ko e Bk o Jp i & 0 r e b df g g @ b or ke df b dp Jr de dp Jpodp dp de dp Jr b o 0 & o e e de ) o o dp e o o 4 i bk b od o IIIHH.HHHHH.H!HHH
L R R N e T NN N N T W) dr dro o ke dp ke dr dp g o mom d Ak ok X E k4 oa ko L
L N N N T N T A R L L T N T L N R R L dp e o b dp o o o e b a a & b dr ok o & & i g & A NN NR
Wb F Jp b b o dp oy b xr h b dr b o m ko m oo K Joodp ok Jp B dp o dp dr § dp 4 dp Jrodp b dr 4 & 4 b oo 4 oa ko b o B A dp o B A L] o M KR E MK KK
W i dp de b Jr oo g ok b a0 oo wom s ko or b ow oS ok dr g o Bpodp F b dr 0k o Jr ok Jr o drodp o M drowr b b oo dr m dp W i i de O e b IHIIHHH.PHHP H
i F o m > r r k r rh hd r 11 nr unq rdidrar i ory wiil ko i Jr b b 4 N N N WM R REN N EF N k]
L L L L R L L R N AT A L L N A R N R T L N B L N u AR XN RENN AN
r dp dr dr Jr de dp K e & Q4 drdr b b & Jodpow md ko qy om o byt M dr ok homo b r b ks khdh kh o L N ) % L N
Wk b bk g Nk b b &k Bodr b bpodrodr bk oa k kowm ko drdr oy rdr s bk by ol ks ek iy ko .-..__.........r.-..-..__lll. EEXEENKREN XXX
_.l......_.........-..._.....r.r.._.!.!....-.-................l‘.-..._.....-_t.r.......t.__t.rt......_.._..._.__... ..l.__ni ln...t.-..-.....t..............-..-..r.-.l..r.._..._.r... 1|...|.__.1...| 11.__..1||.__ . ..__.__n.._.r.t.r.-......rlt.__.r........-.....r F N l! IIIIHIHHHPHFIHHH! HHHH!HUH
grode Jpodr b v 4 B F kB kg b bk k yhry e pk i o E k [

i ar » * r ¥ ok b b ' ar - > e Ak ¥
R L e e s
.-I_.-..-_.._..._..__.-_l.....r.-_.l....-.t._. B e T i i e
i

x P
N N u............-......_.....-u.1u.......__.......w e a0 ol o
i

i i i Bk e b e d

LM n . r. ..._._.n.._..._.l.._ n.._.._.._.l.._..._.....r.-_t......_.__..._.._.._.”hH.._ ..l.l.._..r.....-. .l.r.._n.

[y l.-_H_w”.._.”........_..H...t.._”.q”.q”.-”...”.-”.q“...”t.....-.._.”-H.r .._.-. .._._H.._._. -.q.._...,u.._“._1H..,H.._H....“..,H._,H._..H.._.H._,u.._.._..1.__.-“h.....ﬂ...u...H._qn.—u..f.._.“h Pl S B N A AL L ]
- Pt - - . -

IIIJ"Il-li_-q.......q.q:...-.i.q.r&...-..........r T e T T T

B e e ke el Bl ol drode e b Bode ol e O b & o B i b kb i A d ok e oar ko kB om dr dpode e d & e

r P m = o bFa .orom . . or r m 1 1 ek kB ki sr s g oa xrdd ks SRR EdS

L] r b N o - i o A oA b O b S o a & - o e o L LI
[ .r.._..._....r......_..-_.-_-..._........ P 1.|n....... P P s .........r.....r...n e S nn.._..._..-..-.n & a .._......r....._ g .r.-..._ .._..._..r N .rIlH_-_

Sttt ettty
lnlxHHHal!ﬂﬂ.h.ﬂﬂ:ﬂﬂﬂﬂﬁ#ﬂﬂﬂﬂ#ﬂ? i
X lnlPnH.xn.!:mv_:mxumxu.”x:xxuﬂnjv. *

. .-..r.__..r._..._.-_.-_.-................r.r.r.. Jatt l.r._.rn.._i.__..r....r.__..r.._.._n.._ B i il i N .r.._.rt....-.._.l._..l.._.._.r.r.....-......-......._.r.-..-..r.r....l................._ 1.................-..-.....rl.............-_......_
) ek ke b a0 WA e 1.-.-_ hl-l-.._h....._.._.._.__.l .._..__.h .__._..._.._.._.}.r.._.r.r.r.__ l.._11-h......_.._.._ hn.rln.t.r.....__-.._.l.._.r....}.}.l .._..._._1.._..._.._.-......._.l_l.;_.....-.u_.l..._.u..u_.n_.l..-.n..u_.u_..._..._..._...n_1
B e e L L e e N N i P

S . o . . or e e . g '




US PP19.,249 P2

Sheet 2 of 2

Sep. 16, 2008

U.S. Patent

St
Rl
W ¥ i kA
B, 4 e e

l.-.il.“l.l. “-..li.i.-.l liI-II-III "i"l_l IIIII I.-.“il II.I

...-...n.......;..lqh ....1.......-...;..1. .1._.__|.;
L N N

Iz"""l..i..l..l"illl.'..'lll LU L
]

1

r b & a b doddr
P e s
RO

P T
L R N
ok kh B gL

:;
ERN)
PN

AOE N K
(A N A K
K HHIIIIIHHIHH

PHHIIII . IIII "

Wl i
o
PERC AN N

Al
L~

o e e Pt ata®
x A W X o u oy
HIIHH! o ...............r.....-.n....!.__.._..._...._..__
q A B & U ok k& ko2 k
Ell ] X Ak N o ok M
.EHHHH!! i, .....r__..... .-.......H.-.....-.....l.....-n.t..
!HH HH!. ._.r.._.__.T._. .__.._. .._..__.._..__.._..-..-..__ RN
-
-__Hx“lax ; » wx s ..._
UH_HH.I I

o ar e

+ R
]

i
Bow

L L
._...

rY

. -
P i

. L I T R B

" s oaa sk k oa
= & .

: '
x
X R A
- A A AT A
AN NN R :
. i _xnnxxaannxnl“nv.x L :
- xnnnnanlxﬂn nv_xl:xv_.nnlxunaxx._... 3
X . 3
W .lnnnn ]
L3 e 2
. i t
.H-l ; F.H”l"""lﬂ Il .r‘l.".__}
= Wi
nu”-"l" q...Hruv.
; Pt 2
E_X_ X
' i

b brr r & [ L]
r-ll.l....f.rb-.rn

R R B B B B B )

4 “mu.-n n“__.u n I& aTararas Wl
L K Iﬂl Hﬂﬂlﬂlﬂlﬂﬂﬂlﬂlﬂl ™ lll 'ﬁ
: e S
x IIIIlﬂﬂﬂﬂﬂﬂ!ﬂl!ﬂ!ﬂ!ﬂ!“ﬂ!l!ﬂl s II“H
llllllllllﬂlﬂﬂllﬂllﬂllﬂ Ill! E |
a K X IHIHIIHIIHIII |
s “"m.n"”"""“w“"“““"""""“""""%.
IH L | s IH II HIIHHIIIHIHHII
o~ | H R X K
Ix V I F Ilﬂlll Illlll » ..1.._._1._1.-.._1.-. ir Jr
e e
o B v
"I | IH- II"I"II II—. J

Ilﬂah
-:E:l

- |
hAnasy

M
x

K.
o xn  w
xnxx!nxnxr

n:.nxx”r. A , E. r 3 x N X’

g

Ll

g
™

Ca

E
lﬂﬂ.lﬂlll.lﬂ"l"ﬂ"ﬂﬂ “H“H”H”Hﬂ!ﬂﬂﬂﬂlﬂﬂ ] HHHIH

L]

v
e i

A e xR e MK

"
X
X
»
EEERERANERE®TR TR & &2 K®EX ® NN B
llml"lnal | ] I" X
EZREEREETREX Y AAEXRER ; ) X
~ ll"llV.h.“l e - -""%I"I-
n o AR xR X ER ' X [ x
| E EEEFEFERNEXAEERENRR x XA ﬁm _-I"l-_ o
r L | EXZREAEERTR " x A [ oy
- r xR EERERN x x Y " )
Ilnluul"-_-_ lln- T T ER = B " w"- -II"-I-_l-_- . z
o EREEREERKRENR R . " R )
n e X xXmyTRRRE » Lo e
R RO h ] i w
x EE EZEEREEA . » Ll W
EwER XREREERERER » LN
| 3 2 mn R B L K
EEE ERRR ﬁnulnxnnnaa _-l-_ L )
u A e xR . K EEYEXRERZXXR L
%uﬂ-nal R ; - ll_._.._._..t....n.__. Tl
| B L e » L onl al
T TR A I x -.-I-_ _-"-_|- u"
EREEERERRERN MR AKX R MK X KRR x N N " L m nl
i 4 REXXETETNERLXEXXXENEE NN i » | Y
T L WA N > LA
i e e EEREXEE XX [ L »
R MR RN R N e xR RN [ 3 a0 m L ]
“I"lullauunnnnun X R R N AN AR N AW E N N M A A EEEEXRR _-l"-_-_-_ L
EERNEREEN KN KA N KA A AR E A AN A TR ER AR AR ER .
EEERAEXT IR BN IER AEX XX XL ERER R X XA EE R R EE R E EEX - -
ll"Hl-laau ERNKREX ‘RN EX AN M AR R YT AN N AR R E AR R R R R ¥
EZEERARIERRERAREAXAAXZ A AL IR A AR R R XX RR A X ARERERRRER
| F E R E TR REREERREREXR X A N K A XX AR X XERXT XN TR TR R EE R TR
R R T R R e e R PR R R R
L K XA AN XERREAER XN X ARREXREKERERER AR
EERIERREZT XXX REN XN TR EREXREXREREREREXREEXXXEX XX
T, i
ER R AR R A TR A EA AR XA A AR AT X TR RRERERRERRR X RAREX XX XXX
i i i T EEE "
XA EX XX R A EEE R R EREE XA INAN T AR IR A AE R R X K E X XA XXX XA X R
EREX 2 XRREXNERR KA AN X XA EERRERERE YA XA XA RN EEENEEFN " "
TR E XA KA XN XWX AR N AT AKX RN R RN AR NN XA xE N ER® T
R N R A ER AR AR N AR ER R RN RN X MR A K KA AN R X ERERRE n
IR AXXEER X EER I E IR XEEARIRAAREERRER ARAARLEEZAR IR A XX AZ XA AN R AR X NRERR
i T T N e ) ™ X
EX XXX R T X R R AR AEAE AR AR R XX R EER AR AR R RN XA AN ERR AN AN A A A E N AR AR X x =
KA A A AN AN AIERREXRAXENRERETARRE NEEAXY XXM NET RN ENXTENEXX AR NN X x O NN o
FTAX XXX XETXREERL ¥ REETEXARXIREETEXESTRREREEERXRX L N E XXX ERREE L RN XRE N XXX E NN AR e e W M e el
T R T N T I N N N R x N NN e e N )
A A XA AR AR X AEEE AR NEER Y EERAEREXEERNEXAAK XA XN XN AT NN AX XA AR NN NAXXNK g P ket e i e W R e KR i &k :
o N N S N i N i e N o U AN
N A T e e e e R e e A AL e PR e R L e e e e e T ® OO N N e R N e N - x
XEX X EAREIRNERETERR KRR XX N RN TR X N E XN N N E RN K A KA N A A AN X AR R A A A M N AN o -_I-_ i T
L i i e i e i e i e E R N e NN B W ) r
EEXXKENAEZTXZRAREENRERERREXEX KX XRKKRRXE T KRR KMRXEXN MR XXX RH XM TR . nﬂ LR Il N g ot ) | x
iy i i i W R A N e N N N A i S S = R N A o W Rl N N
i T i S i e i e e e i X EERENEE L N e N NN x
i S i S e A lllluli “\uana n_x R ey X E
ERANRERZREEXREREREREREERRX XX X X JEE X T XM XX NN R xR XX xR R RN X AR "R R WK T R R R | AEREXRRRER ] RN W w x
ZEE X TR XN TER I i e e e ® T E XXX e X
P i i e I llllll___n E R XN x> .
AR XX E KR EEE XX EEARXANRE AT X XX ARNEAEAXAX X ALXAEAXERERNXZRER X X KEAX XXX XEXNET X XEZLEN YA XA IR EIEEENER ERERNZXAREELER i ERER
L ) T e W i i i ) TR ERE YRR -
R I T I T T i i i T .ﬂaunnnaaaunu: - lnﬂ__.
o e N N L N i e S A RREKXXAETREER PN W A e ke ki Rk xR R
ERXEXENNKERERREARTEERE TR EE TR RN N RN NN AN ET XX REEREE R K AKX RN X R TN XA KA KN AKX AKERE EREZTERERNKERX N e N R EE KX
i L X X e R A u
EXZ ZXXAA AR AR RREERE TEX AR AR X ERAALNKAAXAAXNAAXAAEIRT Z XA ARETEAXT RN AR ARLXEXRXENRAX MM AR XN AKA XA N XREZATEXXEEIR N A Ol S A o A N el R e X
i i e e i i S e i i i S ) ¥ N N e N N ) o
ﬁnnnu.xn.nnnnnuuaunuaxnannnnn.nxnnnxn.nnnnuunnnuaa i A A e N i ) ZAXIXXEE X ER DT N i gl
R R R AN A RN MK X AR E N RN KX KRN ENRRER XA ERARREERNRER R R R RN R A N R M A R a a AaA A m aa a  a a AR AR E RN AN A TR ERER - o e N KR
EEX XXX AR REEEERERAETEXREXX XN AL RN NN AR R E AR NN R T X A XX AR A RN A A A R A M A A A M A M A M A M N M A X x x xE X AR R E N LN RN e XK e mE
i i i i i A A I M AR RN R L0 ek ¥ e L
AR R X A A A R AR A E AR TR AR AN A A AR AL XA A ANA AR TR AL X AR ERX AR AR AR A AN A AN A A A M R A A M X M A A A A MK MM XA AL AXEAER L XA EXRE o dr e e U A il ey e a i X i dr A N e ] x X
o i T i T T e e e e i A iy i T i i e ) By e e M M ey e e g e e b el e e A Ay e e el e z m
T A e T T e R e e I T A R LTI T T T e e A A e e e e e A e e e e e e e B N N W NN R NN NN kN E ) n
o Il i N e i N B N e S L L) * PN xE N
B R EE EEE N EE A AKX R AR RN R R R L AR R R R X R X R R R X R XX A KA AR MR R A K A A A A A R A A MM N A ALK K AN AR K N KRN XA EXTREERE SR C e N R e ) e iy e "
-K.__.alnl e e R R T T T R e R T R R e I R T AR e B e R R oo e e e R e e e e N R N U T I e L PR N B "X
A N N A i i N N S N A N A R A S S A A I S e A S Sl e B eyl de e e i K i i ki K R L ) I SCNE N N N ) XX
X e ENE I T i A R A A A A A N i i S L e R N Al " n
EEET hn FE XN AR A AN AE X AERENEREEENXETRREERXEX XXX N ETER N AL NN KX R NN KKK N NN A A I A S L S N aC N W
L EEEERER XA XE XN TR AR ERRERRE AR ERRERE XA E R R XX XXX KR e AR REE XXX R X2 B R A R N R R L e Bl el N R
A E N EEEEEEREEERTE XXX XAEXERRAXXTR T RERXEER N A A A A A R A N A MR A KA AN AR KK XXX AR T EEXRRTEAREERE L R W AR e X RN S e
EE TR TR R | nanxnuuaxau:a&ﬁnaanun::lu R R R R N R RN RN NN K, I A i e i i LN N R s e L e M Rl N N R
o EERXXXAZTARETZA EEXZXXERREZ T R R R e PP R T TR P U T T R L P B ..r..x.r..r.r..xr.xxx.nHxanr.aHunnnaaxnannnl:nln.:lnlll T R N Al a al kel o N L N N S e ke e M O R
xxxx N ExX RN EER X RN ) i e A N i i T i e i A e A A A R A A A A XA XX R T EE R N A e g i Sk b b e m g R M ke B a o de am w omam e mpo i de oy e de e i e e iy o PO R R Lo R R R N A R N e
n&ﬁunuaa: n R A R I A e i X A A A N A N K N A EA AR ERRE X A E R EER AR X E AN EE R O N N L N R A N N N R e M N PO N N R e N e e e R O e )
, L L L L o e b bk b b HEE B B B ] ] A - L] I ) r o F ) - F
i nl"lala:__.a.xu._...mn__.. e P R AL T R e AT e T T T e e e e A g R R e e e e e LT I R T T e e W ....rH.q“.._ H.... N .r“.- AR ......“ TR, .r+.rH... R ...r“ .__.“.__ “.._.__ v ....._..r " |...H.4H...H.__ ....H...H._.. .-...H;H...H...Hru.-. .....H;H...H...H.-_H...HJH..,”...“# ._._H._..H... e -..r“ L “...H.-...._-H.qn._..“.rnrﬂ. .-. - ...rt.qH...H...H._.H.._ l_-_.“.qn.._”.-.”._._n...n... o ____...H.q ....rH.r t...H.qH.rH.. “.....4



	Front Page
	Specification
	Claims
	Drawings

