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Botanical designation: Cordyline australis.
Cultivar denomination: ‘SPRICORHAPSQO’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Cordyline plant, botanically known as Cordvline australis,
and hereinatter referred to by the name ‘Spricorhapso’.

The new Cordyline plant 1s a naturally-occurring whole
plant mutation of the Cordviine australis ‘Red Star’, not
patented. The new Cordyline plant was discovered and
selected by the Inventor within a population of plants of ‘Red
Star’ 1n a controlled greenhouse environment in Zhejiang,
China on Apr. 2, 2004.

Asexual reproduction of the new Cordvline plant by micro-
propagated cuttings 1n Zhejiang, China since April, 2004, has
shown that the unique features of this new Cordyline plant are
stable and reproduced true to type in successive generations.

SUMMARY OF THE INVENTION

Plants of the new Cordyline have not been observed under
all possible environmental conditions. The phenotype may
vary somewhat with variations 1n environment such as tem-
perature and light intensity, without, however, any variance in
genotype.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of ‘Spricorhapso’.
These characteristics 1n combination distinguish ‘Spricor-
hapso” as a new and distinct cultivar of Cordyline plant:

1. Upnight and outwardly slanting growth habit.

2. Vigorous growth habit and relatively rapid growth rate.

3. Long lanceolate variegated leaves with brown, greyed

red, light orange white-colored longitudinal stripes.

4. Tolerant to low and high temperatures.

5. Excellent keeping quality and good garden performance.
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Plants of the new Cordyline difter from plants of the parent,
‘Red Star’, primarily 1n leaf color as plants of ‘Red Star” have

dark burgundy red-colored leaves.

Plants of the new Cordyline can be compared to plants of
the Cordyline australis ‘Sunrise’, disclosed 1n U.S. Plant Pat.
No. 20,634. In side-by-side comparisons conducted in
Wamberal, New South Wales, Australia, plants of the new
Cordyline differed primarily from plants of the ‘Sunrise’ 1n
the following characteristics:

1. Plants of the new Cordyvline were more vigorous than

plants of ‘Sunrise’.

2. Plants of the new Cordyline were shorter and broader
than plants of ‘Sunrise’.

3. Leaves of plants of the new Cordyline were more upright
than and not as weeping as leaves of plants of ‘Sunrise’.

4. Plants of the new Cordyline and ‘Sunrise’ differed 1in leat
coloration as plants of ‘Sunrise’ had red and brown-
colored leaves.

Plants of the new Cordyline can also be compared to plants
of the Cordyvline australis ‘Southern Splendour’, disclosed 1n
U.S. Plant Pat. No. 19,102. In side-by-side comparisons con-
ducted in Wamberal, New South Wales, Australia, plants of
the new Cordyline differed primarily from plants of the
‘Southern Splendour’ 1n the following characteristics:

1. Leaves of plants of the new Cordyline were more upright
than and not as weeping as leaves of plants of ‘Southern
Splendour’.

2. Plants of the new Cordyline and ‘Southern Splendour’
differed 1n leaf coloration as plants of ‘Southern Splen-
dour’ had pink and brown-colored leaves.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

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

The photograph on the first sheet comprises side and top
perspective views ol typical plants of *Spricorhapso’ grown in
containers.

The photograph on the second sheet 1s a side perspective
view ol typical plants of ‘Spricorhapso’ grown in containers.

The photograph on the third sheet 15 a top perspective view
of typical plants of *Spricorhapso’ grown in containers.

DETAILED BOTANICAL DESCRIPTION

The aforementioned photographs and following observa-
tions and measurements describe plants grown during the
winter 1 14-cm containers 1 an outdoor nursery in
Wamberal, New South Wales, Australia and under conditions
and practices which approximate those generally used 1n
commercial Cordyline plant production. During the produc-
tion of the plants, day temperatures ranged from 14° C. to 35°
C., night temperatures ranged from 5° C. to 22° C. and light
levels averaged 100,000 lux. Plants were one vear old when
the photographs and the botanical description were taken. In
the following description, color references are made to The
Royal Horticultural Society Colour Chart, 2007 Edition,
except where general terms of ordinary dictionary signifi-
cance are used.

Botanical classification: Cordyline australis *Spricorhapso’.
Parentage: Naturally-occurring whole plant mutation of
Cordyline australis ‘Red Star’, not patented.
Propagation:
Tvpe.—By micropropagated cuttings.
Time to initiate roots, summer.—About two weeks at 25°
C. to 35°C.

Time to initiate roots, winter.—About three weeks at 18°
C.

Time to produce a rooted young plant, summer.—About
three months at 25° C.

Time to produce a rooted yvoung plant, winter—About
four months at 18° C.

Root description.—Medium thickness, fibrous, fleshy;
white 1 color.

Rooting habit.—Freely branching; dense.

Plant description:

Plant and growth habit.—Upright and outwardly slant-
ing plant habit; broadly inverted triangle; non-branch-
ing habit; vigorous growth habit; relatively rapid
growth rate.

Plant height.—About 30 cm.

Plant diameter or spread.—About 50 cm.
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Foliage description:
Orientation.—Initially erect to outwardly slanting.

Arrangement.—Whorled; sessile.

Length.—About 25 cm.

Width.—About 1.4 cm.

Shape.—LLanceolate.

Apex.—Acute.

Margin.—Entire.

lexture, upper and lower surfaces.—Leathery; smooth,
glabrous.

Venation pattern.—Parallel.

Color—Developing leaves, upper and lower surfaces:
Central longitudinal stripes, close to 200A to 200B to
N200A; towards the margins, longitudinal stripes
close to 180A. Fully expanded leaves, upper surface:
Central longitudinal stripes, close to 200A to 200B to
N200A; random central longitudinal streaks, close to
180A to 180B; towards the margins, longitudinal
stripes close to 180A to 180B; at the apical margins,
close to 180C; along the central and basal margins,
close to 159B; with development, central longitudinal
stripes and streaks become closer to 194A, 65A and
148B. Fully expanded leaves, lower surface: Longi-
tudinal stripes, close to 180B with random longitudi-
nal striations, close to 186B and 200A to 200B; with
development, colors become closer to 1778, 183D
and 200B. Venation, upper and lower surfaces: Simi-
lar to surface coloration.

Flower description: Flower mitiation and development has
not been observed on plants of the new Cordyline.

Disease/pest resistance: Plants of the new Cordyline have not
been shown to be resistant to pathogens and pests common
to Cordyline.

Keeping quality: Excellent keeping quality; plants of the new
Cordyline are durable and will maintain good leal sub-
stance indefinitely.

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

wind, rain and temperatures ranging ifrom about 1° C. to
about 45° C.

It 1s claimed:

1. A new and distinct Cordyline plant named ‘Spricor-
hapso’ as illustrated and described.



l..ll....l.‘.l.1 .‘l..l - . .
N A NN
LI 4 > m b & & F b odr s s ko hoa

US PP22,345 P2

] ll-ll 4.

oo oy
¥ om

"
x

wr b & dro b ok q b b o b Jp 4k hd h m k j kM kb b drodr ok khom bk doa bd b d b g oa s a f ke b b b a ok b hoaddk
L d b j bbb S b dp & 4 b doar dr dr k dr dp de e J Jr dr Jp o e b de Jr Jrom dr § e dr b N o ok k k dr om b b b &k oar § bk oaoar & A
m s m el b ke h bk b f by oy d bk by howra b dp b dpm o xh b d bbb bhoararha ks ad stk ad bhoa
&k Jr de ar dr e Jp Jr Jp de e Ju dp dr dp 4 dp & Jrodr B & dr Jr b ok b bk b & Jroap Jp e Jr b Jr b J & Jr e b b O b o b b b b oa b b & &

Jrl.q".

LI |

. 4 & & W by bk bk N h oxrh d & o doA iy
o a2 & &2 b >y h & s h sk ol ok .rr.r L]
-

* &t ¥

I i -I.l.

e
'

[ ] r
L] L4
e brb.
i
r

2 e & A - wh ok I
Faa e .1....._........._ _......_.....t....n.....l.....r Tt
P Sl
m kb b b q h dd j b by bk hdh bk j kR
Ak b b b b droar de de de dr J 4 ke b ok M 0l & & Jp Y
P T T N i i U U i
P e S R e N R T o e S g b,
ra ka bk a deddrie b b j b b j ol & e & B b b K g & J
e e N N I T e
- -

bk h b doa b ode b b A ki i kg A dd ok kA
h b b by & ks b s s g ik s s Fh

Sheet 1 of 3

( Ao
’ 3, e e RN
.r. Tt P I P uﬂauxnnr
R S T R A ‘2 2 Hll
HH kA ko
o & .rl.._._n.._n
y X owr 2 & b b o &
u m b a2 h a bk a xxh

Dec. 13, 2011

._.ir.__.__.r.__..l.__i.__.r.l....r.ri.r._..__.__.__.__.__._.i
a w j &k b a wa h hoax ok b b b ohoh ok bk h k bk oh ok kaa o
T A e a e  a dr ke dr o bk a A A R e e de ke A b d e .
m kb b h b b hod bd oaw ok ok bk bk kb bk on kb kb sk k & a ks
NN EEEE N NI NI R

i ox h b koA om W

Y F k k I Iy F ko g B kb Ak Lk I
et ....r........ .r.....t......_......r .r....r.....r.r.r............__ ........r.....__ .........._ I .l.._....t.r.._.....t...n.....t....._....... -
L b b de b S dp Jp e ko dp B b & dr j dr op h e de dr Jp Jooh k& 0 b dr Jroar o &

A b b b b el § o ddp o b S j b oo d i h iy h iy h
R X M U o b kN M dr KU ok deoh b b dp Jp dp e hode de dr dr deoap de beoa b
aaa b a b d d b dp b b b b j ko odrod ot bk doar d o e b e b hom d o

W A b b dr h dr dpodp de de dr Jp drdp § Jr 4 4 B Jr i b brdp o b b b A b oy

B dr g b b kb M ok k d de b owr d deod ok dow deodpode b dp dp bk kMl b o O
N A g e o
a2l b d w h i ey b de b b R o S d drdr o d e e § b N

Jroar bk b oap b & Jpodp deode Jpob du o dro o & Jpodp Jp Juodp b dr & dr ) O dp 0 O dr i

a2k ha bk M d o dedp ko e drodr S b dp de b e dr B ode dr Jp 4 e dr ok Nk dr de B g
I T A T e g S L S U T
A A ar h aroa e ap e de dr de dr dr B dr dp Jr de Jroie e J 4 e b b e b J & a4
N N N e e
I T g Ll T L e Al Al S i S o o
Vbl ar a i e b g h dr ar dp de dr J 4 M i dp ar O de B dr & O 4 & &
2k Mk h oa ol J bk doa drode b bk de de j o doa d M j § RN
drodp b Ur M e dedp dp de Jp de dp 4 W e 4 dr de ) Jp dp dp o dede i b dra

. & o A E E I E E o L o o E E A bk A o A . E - b b ko oma hoa
T e i .r.........r.__...........r.....r.....__ .r......_. T .r.....r.....r......_.........l.._.....r e s ........r......_ N .._....._..r P e el e r....._..._ 2 xa s aoa s aa
Vol d w d de i & b dedr b i A d drdp d droap b b d b ar dp dp w d b dr X o kA & drode M o kb om o bk kb ok k hd ok doaah ok dkF Foah
& 4 b & d dr b drom & Jr b O b k N 4 Jr Jdr Jp Jp Jr Jp dr O Jr b & 4 Jr O dp b & a 4 & & & S m b & & w I b 4 & 4 kb o b 2 m > m b ma k o kb u oma & b oa
.....__.....r.........__?.-r.....r.r..,....r.....r.....rh.........__rn.__.__.r.r.__.r.r._........r.._.r.!.r.__.r.._.q.__.._..__.r.__.r.!.l......n.__.!.._n.r.rn.__n.__.__.._n.q.._.__n.rtl_.
. am " r

U.S. Patent

s b b h bah

.l.-.:......-..._...l.._.l.__.r e,
.-..-.........t.......r.r.._t.r.._..__.._._k

& d 4 4 v Fakhh gl r

W e b bl kb kb kg

a n aa

PR A

g

b

'
n _:u‘u
o




e e e et e e e meararan A, c A, ama . . . . . . ] . . ] . . . .. .. .. .. L. .. . . . .. . .. . . . R RN :....__.....__..vn.....__.....__....l.._.
n m a k w e el e i f B e dr e dedp kR e dr e & Jr ke kR X ; ; ; A, ! ) ! 4 ! fd EaCal O M ) L i &k
moor 2 & om koM Jrod o Jr b hom o Jdod oM m o h b ko Jdoam o drodrodpodrodedrh droam A Aok g O N e e ) o Wi B i B4

D e N N N N N e N I R e .-..—.-i_.....:-_......t....q.r....q.._........._......q......r.r....rt"“'
; ) [ o S A N e ) -

R N N N N N ) i il ey it - .-_l-ﬂt..........#_._................._....q.......q... et

in.r....__ii._.n.r.__.__in.rn.__.._._..l.__ _......__._.....r....-..... tt.....-.........r.r.....r.....r.r.-..rr....._..__.........._............_..... .-..-..__.r.....r.r.._._..__..rr.l.l....-..r.-..r.._.__ . k ] . l-.l..i-..-..-. T T,

haa -.r.r.rrl1lr.rb.'.'.l. [ ]

-

L]

PN Y

RN
F kA o k
* .......r._...t.....v-...._..t.v.
dr kb b b Ak
dodode & & b4 dr .

.ru.... Ty

i
P

i
Pl
i

L)

X
X X X
)
x

Iy

F

)

¥

)

™

r

¥
™
e
¥
¥
AL
:\- x
L

LN N
¥
¥
¥
¥

L

E

-...r
ik o
i
A
LM .4”....___& ...rt” H...”.._”...H.. o ...H._,. ¥ :.H.__ e
LN B o A dr e dp Ak ke RNk ke M Nk
- Pl EaC X
dr dp de de B i O

i h d &k &K .
T T T e e
A d e d ke b R Lk ke ke Lk

e g dr Jdp o dp dr ok ok e & dr k Jroa

dr BBy dy dp e Xk ke e dp A .
et BN M e LR NNt
S dp b dp de e de N o dpode dpo b e de B A

L] N A N N NN N
Ay
) ...H.qH_..H_.. o ..._q”_..H._,.H...”_..”.._.H...H...H#Htktt;.”&”iu.q”.q”&”k“ .r“ ...H...H.r“.r“ .
. ) ) I R AL M M L AL M Rl e R R R A
x . ) S ) - B IR ; : e e R e R R e e e e K e e e W
, K KGR - e R ] ) R e e e e e ! Al W e e e e e e e e
. Yy o . e e oo . R .. N P e i e T

&
L

W
X e

x4
T b

L Y
r

¥
LR )
¥ X
L)
x
N K
¥
X
i

N
»
¥
N
RN N )
X
¥
r

i
Ll )
e T T e i it Sl PR RSt 4 . ; - ] i k Tt tat,
A o A Jroao b b a a h & b & § b hor Foa ki ] 5 3 st
r.....-_...n._-l.-.............r...i.._.._.lh.rn.._._i.r....rl.. L 4 . . - . . . 3 »
._... - . .r.-.........rr.rn h 2 b = i.._.__lr.._..r.._.qk.__l.ln._ ..r.r.r......r.-......_..l._...r t X - - I ., HIII .!I!l .-...__.-..-_.-..r.-.
.....a.....l.._...;..._l..__....-..;..... .ll.....}.._.:.__l.r.;._.__.i__._. dr e oo b b g i it P Y L i L 3 F . - g L E_N ¥ __.lﬂl

S AT

L g ]
X
X
¥

ol

¥
»
»
¥
't
Eal)

>
r

.r.r....r.r.r.._........t....u

o
x
L]
X

»
)
o
»
»
x
FE N
¥
x
L
L NN N

OE R

iy & kK
AN N

1)
MM
R )

x

o

XX
™
L ]
x

)
L)
X %
»

[

*
X X
r

&

"
S
4:1-*4
R N N e
N Y
T
[
i
x
™

X
»
L]

E ol ]

P

& & b dr ot dr dr Jrom b b B b oar b g oo m B droa b ko J o drodr b ar dr o droar ar dr o homoaoa b A kA n ok h d o drodp oaroa d Jrodroip O W
...._._.._....._..4.-...J#t...........;...k.w.r...t......_....rt.r...r..............r.r........r...n.q...r.._t.r...r.r......_rn...q.__.q.__.r ..r.-.rn...........t....l...........................li
....._
l-_l

F ]
Ay
)

o )
R
'Jr:i:l-
0
5
o

Jr & drom e dpodp g B e B4 ko Ak F B x ko ar St o woh deod B kb h ko aow kAo P -ni!r._..__..r...t.r.....-.........r......-.l.-.l.-......-.....”....
L]

RO
FY

[ ] E I E E I . E E I I L o A b & E I L E N E
= : ... ot Ca s e .....-.n.rn.ri.__ » .r.-_.-.-..r._..............n o ._........n.r.!.rl_ . .-.....r.rr.._..r.r.rn.....q._.n.__.._..__ et
S N N N N A W)

F
&

ir L
M : . o / P, .
) N i b odr h j Jr dr o i b b b oo F b b om droa dr h b od oardr b oard hoa kB joir N ko J o droir kb B A o oa ot . o (o W . T s T . . . o i : : " 3 . A .._....l.........-..-.#.-....}.......l.r.t.rt...l..r.r.rk.-
...l.l....l..l..............:....l....}......r.._.._........_.r......_.._....._-._..._i....i.ri.__i.....-..._iu._...i.__.-. .__..._..r.._.l...__.__.....r.._l..._.l....tll_ y i ; y y J i P i Ul e * roa &
drodr dpode § Or o b dp § & dp b o Me Jpo o b b b o Jdp b e podp § 4 b b dp e de mor b b oa b B [ S S e A I S i .. .. . . Jr i de dp b b A dr o n M o Ol
....._..r.r.....1..1....._.r.r...n......_..r.._r.-..._.._._..._.r....r.._n.r.r.__.r.r....__..__.rn.r.................._.\.._....._.._.r.-..tn.ln.._...n.._...n.rnn.r.r ll .._..-..._......_.....n.__.._.r.v.-..r.....t L ....r...r.r.!.._.r.__.__.r.-.._. y P - R R R - . ) ] . ' ! . y N odr X .....l........l..._.r.._.r.._
o LT n h b ko ki a2 a k P ._........_.rt.__.._.__.._.__.._.._...._._..._ tr.r.r.._.i.._.__.._.__.._.i __.._._.._.1 ] t ; ol i . . . ; ’ 3 [ 4 t y L P
N N L 4y a kR L aak wa R ! f - d . 2 T T A e
.t....-.-.r.._.r....-.....r....-...\.r.q.r\....r.r.-.. r..n.....-.._.q._.q.._.q.....-....._._..-.._.n....-.-........ - R A k k k X & n....q......_.... . .r. Mot ! ......_..r... ; k | 1 k k F ' .._.._.....-..-..-......__...tl..............._l.....-.i...........................t...r.r.._.r.t »

P N N A R M M A A k & L I o i I"I___. N d hdr d drd R A g ke & k o N A N
T I W N R I I Pt N T L R AL M N A N e A ke oy i W Wl e i ek i B : X . . e ; |
A Ak dr R a de i d A ke b deoar Al 4 Bk d ok ke b kR 3 EY X a4 ar . i . . . W dr o R g Ak A dr kA dpd kAo
R R A M R N R A 4 ! ; X k k . A X i 1 e M M R M N
Tt I T L AL M I I M R F A A K ! 1 a k . . 1 . Batiid g . ! RN CR A Nk ke Nk X

US PP22,345 P2

r
L

L

LN
Fl
i'rlr:lr P

L

»

,,:,, :4-"1-
w
E

[ e e e R T N e e e Sl M
L I T L IS o e el s

e
Eal
4-:&:#:###
LN Sy
oy

] . i
R + ; ] . . L .
P .._. i o . ) L | 1 . . - . . . . . , l......__t.-..r.._. .r.._......r.........r.._......._..r.v....

L
»

dr i e

P
)
™

A dr b dr dp dr b b dr A b e ar dr b b A ko o de dp A b om kb kA R
r e o E o E - LI B
....-_...r.q.r....r.....r.....r ......_..r .........._ .r.....r....r....r.-..__..-_.r Pt ._..._.... Fipir .__....h............-_....

ERCN N )

i
F
lr'rl':lr:#
N M)
X
i

g

.H....l.-. H e L L L L e N R
-

...H....H . ' .t”t”.........n.qu H&H;H...HJH...H...H.
. .H.q”... ATy e u H...“...”...H.q“...“.q .._”...”...H.q“...“.q”.q.

P, - AR A nanunnnxanllalannl" 2 "iulhv e e T

e T T e N N R N L L LR B v [ L. A . T ¥ r ) . A 2. . - e o o e T R Wi e i e Tl i e e b ek

L I B O I o I I R S N R P R i S Y VT ke dyaaa . ST . e e . e B A X L Sl L M oL e

e i dr o dr 4 by Jrodr b ko kK A b Kb o b h bk ok ks ko ko A a & b A Jrodr e N - - - - k L L - - - - - E A A A A A N NN A R R RN A ko ar - dr & & & o Jr i o & dr F N

e o T L T S S St e e R R e R S S i i R St g Sl af ) | . ST ', k. ] I ) £, O i P B M Wl e ke Wi e

L L T N N N o N N A A N N AR A ) j k : el ' ST ; D . Py ; ) R ol ol i A I P e L B a e el ) e e e
. S e R e i m R e R e R e e kA kb kg ek - ST T T e | ! . e e S R T o e N Lo L L L e

Tae e R ae e de B dpdp ke B de dp ok ke e bbb b b [ R A d . . . O S o aa e e e N ) el b &

4 .r.:... 4 ....h .._.l.....l.... .......l.tl..-_l......it.r?l a1 r, ..1... .-.... .:.... T P P I ' ] , LT, LT T ) . . , ] j 3 3 " w a ; - il .HH ....r...?ll.ll_l.-.l.ll.t....-..-. x HHHHIHII Ry .-.l.-.ll il

B e e o A g S iy e R S S A el ) ) A ) r ; 3 ) f Pl W deu kK

3 ; : . . A ; | ; N L N
R I AN NN ; . . . L L

iR e O e e e h_ E T T T e e e T e ; - . X ARk ey
B e i A e oy A i PR N N I L At ’ . . . / ¥ ) / ’ ! o L N

T T T I e e : 5 - : ’ 5 n P N

e e e e e e “e - ) " . . . . ’ ! 2. ! . : » . : o o, L, L ) L N N e L

K i Ty e e e e e e / / ’ . ( .._.__.-_...th-.m.t.ru._uu».q.. L I I Rl S

= . a - m h

X
L)

X

o & ar o a & & N
! ......H._q”-_”...”....f.q”...”...”....r.r.q..ﬂ.r.._...n.. A Pal
L L N N A W

o b o i.-..i....i....i.-..i......_.... ..-. A
o

’ - : \ aluluxxxr.at X - - Mot ; ’ ; / ; ; " o T ; "2 , N T
n ! T ’ I oy y R Fx ; T ‘ ; ! y J (" ; ! e u_.x..nxnnnannaua
, Foo. . . T ; ’ “-ll)- o ’ : . P B i i
At e e . . ’ ; : ; . . / ., ’ WO N S e ) Ak
R T o
A R R e R R e
’ O
; ! A AR R 2
oa e oM T
i ; o - |
A, K
R AN W

! Sl J g ; ’ ] ; ! ; ] 4 ; i 4 ! . ; (A o /!
A
o i
AL
LA
-,

E
L]

e i
oy [
.__.rll.r.l

!':El‘;?:.:ﬂ

Sheet 2 of 3

4‘4‘#‘#‘4'#:#

»
X X

E el el el el

]

o

i!"
)
'Jr

|
7
A
A
L)
#‘-l'

-
|
o M
F
[ ]
X
l‘-‘.'

M a i
.__..... i, 'y

-
X - N
o
] H-R.lxl
I-I.H"H
AN

x_x J“.I.Tll:....__nﬂ ll.._...
F '.H.l B

—.
o
RN Mooy

]
e
Tyt

i)
e

Dec. 13, 2011

e |
a

|

b o

N

”H'H
Al
F |

X,

o
E
o
Tyt

S
|
A

e
n,
M
M
L]
M

|
F

[
-]
L
A
.
x
!
.} M,
A
L)
A
|
)

|
.Hﬂﬂxﬂrﬂi‘!l

X
x
-
|
k4
X
Y
=M

2 )

A

M

i

o ML L

i
o

i )

A

L
L

RN

-5
PN NN )

e e e
Lo A hoa
- sk

Al A

FY
e 2
E
"

IEHEHHI!I!HI!HHF\'HH

>

HH..H:
o A

P

F

L [
rra s Ellﬂiﬂ“ﬂ .l"
'Irl.rl.r Il.T | 4 HH"H. -H .r.T-
I x e
I

wnd
.l.f:-lilih
i
H

KA
N
o E_N X X
A

H

HI
A

J ..l! o I-IH

)
|
L]

H
H
|
|
h_]

"k . .
I

X

oA A
-
A A
A MK
F |

E |
M
|

NN

» A ;
A .
o a“v.v.n

||
|
X

oA
a

|
|

AN
A X
F

F N W B I N

E
IHH?HHF'

o Mo AN M M A A
I

] ]
H!F!xlxﬂilﬂ'!'ﬂlxi!l

AR e

r -

a ¥ r
IEIIHHH!F! .r.r”.r”....t.._..._ X H\“ - H... ¥, .Il. -’
R R A

H!HH!'HHH!HHHHHH

F

h

IIH"IIIEIHIF

R
- I!

gk
'l.lr n_a i
- *1‘#*1'*#‘# I
A

PN W

1

1

T
L

r
o

[ ]
b

U.S. Patent



r b a
&

T il
a A e I
i
N N
Mo o

US PP22,345 P2

a

EERRERERR
e lalanl"x“r.":unx
e R

.ni....r.-..-_“"“" EXREXXERZX
LR ,
L N .....-......-..-. !!v.ﬂﬂﬂﬂ#ﬁ!!ﬂ#

droh e R i

Moy .-_._l___"-_ R A
¥ L N N .._H.""l"l"-Il-.

| J

a CO L N
e .._.-......_....”_.-.._....“......._....._....r - AL N e M st a2l
(T A A R R PN, : : T T A R
L, I T A o o e . . e i
ML N S N ; W ) A A N g A A A A A

H H A
4 a2k oq kN AKX N
ar ko
dp dp o Jr Jr ._...__.-_n.__.-_.._.r[.-..-....._.-..!

| ] o 4 =

Sheet 3 of 3

A
i
A e
oy [l
|}

o e
=

Dec. 13, 2011

A
N

- b b &
l.:. rd b F & F a

e
e
" m

I-:-I

LR
EPE I T

E
e i P N
T r

A

L xR
e LN L R
L 3o N N e

L]

L L
o
4'Jl-.'n r

*
L]

i
A
e

-I"I‘

on

.
L

B e e e T i i S
B F X b oa b A dodrd o A e

T e e e
I NN A N A NN N Y.

L] = & o= -
b oa ku kB &
[ ] = & -

e ol
'
e

U.S. Patent

rara
a b oa &

L
E I

w b oa ok Ay s

gy
L .F'x"l

A
a2l
o
i

i)
)

M
|
-I'Hxl! .

*
v
X
L

i
3
¥

]

»
*
r

L4
L}
]

L

[

b'rl
Yo
Ly

LI

S
M
w

L L
Ir|r"'1.-|'1.-l"1.-
L] brtlr -

I
|
¥

L]

i

r
L]

L) L]
&+ LI
"-:Jr:q-:a- ]
L LN R

nxnni'"_

| .l
ety

-I:.-H-H
lx?l

#"-b

&
T & X

x_IE
x
R

L

* 3

N

L
)

r

r
A

e

A

"y

N )

iy

& dr

r
L .

r
| ] r
e T Tt

L]
Tl

.HFHIH

J b s & &k kN

Pl

N NN

o ar
et e e e e

*

ar
e Ny

F

ar
ERE R )

W

X e ey

IHHIH |

IIHHIIIIIIIIH

o
L xR
i

EREX X
E K X
I

o

RN e e e o

I N
T T
N e A A e e

E
)

L4
L ]

e e e e
..

Y
e
L

&l
LN NE B NN

A

|
N W

L

EHEHHHHH

E N N N
|

LG AL

L]

e
h

o i
oy
ok ke e W e

>
]
!Hxﬂ A

x
i

|
]
>,

.

)

.!HI!HH

v

'

X e e i

] N
] l_p_ M
o A A A K
M_M_ a8 & 0 a
E

M
r

L)

o

[
ar

a a kj b de b h & a d b droaoak

A R gk b b &k Jpom h Somoa k¥

n o i g b wr by ah k braadhkkh N
A dr ok Ny Ik n Moo o j ko b ko oy

a a kd b oaom b B Ak kb ok k

LI R R )

A M A d kb ox b ok d bk b A ko ko k ok ok

ar

nn.._.r.._.....r.._.._.._.._.._n...__r.._.l.t....... CR

k ar
lﬂﬂﬂﬂlﬂ!ﬂﬂl o f.ri

e
ERC e m a
B e B L
mx M e A

r

AN

o
N

AP,

"

L

R P o )

RN RO

J b b & b & & b oo dr b b b KN [ [
Wl e de i e dr 4 b de g b d dp ok b ks b beom dro ko bk

r ok oak

“l-_.._.._... P I....r.l.!.q.r.._....l.r.q-.._ ol
[N RN RN ".I”

r & & & b a h

E L] E
__.....r....._.q.l.__.l.._..... "
nd b oa b K bk oa ok A Wk a

wa x  a ¥

X k....._.k.._..__..._..4.4.__.._..&.__H.rw.ru...u.ru..n..H..,H...H..“.._H...”..__-_.-.
P A A R
Lo o o el

P N

»
T

e e N e e e e

ey

N A M

i i

B AN w )
A

o &
Y

ar
L o R P T
2

o I"l..' wmllﬂlulﬂﬂllﬂﬂl

v |3 lnuau" A X

" I.HH““

A

*x

-
i

-

*

LM

*

XX XN M

et
+
A

IIHHHIHHHII i

N

E e e

o b

N e W AWK ek ke s F
o o
B e e

A N
o ar

i ar b

e e i
LA

*

)

i

e ..u“ur

i

Y

-

i

L

JELA,

LR iy

W e i ke Wi

)

oM A & N

i e
R

EL
.HHH:'!

r & L - &
._.__....rt.-_.._....._____

L |

ko kow

r

- r n b s ok A

L 'r-l" I‘!'I

L L LK

L.

IHH"H

o

H_E M AN

o
AN A A

.:

EN et k)
F b bRk

FY
t##q‘q-:lr.#q-lrarq-lr

L]

F

1
;;:HH :x:u*x":l"ﬂ"
M MW

L

N i

Mo W

oo

»

»

X

I:I:H |
o

Ex w0 i

ar

Al
)

FaCnd

]

o

i
;i)

o

xR AN

N

AN

F

x0

A
E
-

.,

'

o
|

i
X

A

H:I:!::!:Hx'xrr
A XA

H

e

o,

a

]

v.r.“x”xx.-_... xx“ﬂ”x”anu“n“x“x”x”xa
e N e e e

I.H!HH“H“IHH“U
A i i

ol N

Foa b & b o oadp de b M g & K A ki

. IPH!IIHI!II!II

L unaa“l“ Hr"“"“"l A

.I.”‘I E N
i

&

ik a

X nrnnnxnnnanaa:n"na o o

Faral

ir

et
E

2

b h M b ko h koA
nm & dr s radh r s b oshoa
LR N N R XA

F I B B e &
N o

.....-_....._...._....-..__ LA
W
i i

.v.xn.xﬂnnnu”x”xﬂxnxnxx A
e

"
]
A

AR 7,
LRl N x X E ALK |
LR X A MR N N NN
xEEX x

x

| 4

X

|
XN NE K
4

x

- L

L IF.FIII o

L e E ]
- 'll"' Iﬂﬂlﬂﬂxﬂlﬂlﬂlﬂﬂﬂuﬁﬂﬂﬂ
IHIHHHHHHIIIIIHHII]H

K &AL XXKEREKHK

e
s

%

A E XX XERENRNA

LA EE N RN TN

IIIIHHI . ll.""']‘l ar HH x

*

¥

|

A
i B

A x e A X
o o o R ¥,

Al a xS

) Pl
X i ar

X

A T e T .r.._ atet .._......._.t.._.l.r.._ ......_ .r.-_t.-_t.-.l.r_r CN

b bk oa domom kM b Mk d b it ik i & kg
" s kk

o
XX
i

M

Ea

S
¥
T

-
W

»

k. 4

EaL )

P o)

»
I.r‘
.....m
Hﬂll.
O

)

L ]
L

L

* K

-

ki)
Y

)

',

H

F
2

F
-

»

-
L)
&

[

-
[
)
ir
r

L ]

Y
-
E |

]
P

a ad doxd bk kR

v

o

s .Tl.l..-.H”!HH”H”HHH”HHH”H“H“HHIH
dr 4 & ARERENTEXEXT N
Jrode O Jrodp LR E X TN k.

& i EXRERENXT

e

e
.ll"..-_.ri.l.._i
P

N

>
-

A
X M M

X
X

L

i
& iy b b oa
I

M

o AN AN &y x xx

o -“HHH

N

A NN

A A N A A

iy

FY

A MK M
AN M X XA

N N

L3

)
L ]

]
M

| M
A E |
‘.H- EHHF!!H

HRHU.H L]

AKX~ KX M
L |
M

IHH ~,

o
A
PR P o L
AT

e a e e R
e S Ry o e gy
e e A
oy w a e e W
K ke

>

X & 2 k ar kb ok doar h ok

- E & &
.T.T.rr.TIl.T.-..r.T.J.bII

i &
A b A
H!HHPHFHJEIH L

& & a4 &4
[}

LA I N NN

ERRERRSENRKERRERHNRH®

(M AR A AR AREEE R

Mo A M N N N N N EEENER

.x..#.”v.xr?xx.x..x:xllallunnl
'

K ENEXEEE XN

X naxnnn"u"““"““"u“ununi e

lHlHIHHlﬁﬂlﬂlﬂlllﬂllllﬂlllﬂﬂﬂl |

X e KX
oo

oA A

i

|
LI
LR

El

i FHH!I.IH.HF! ;

HIIHFHH

.
& ....-.ii t.r.;..rt.._ . atas .ti .;..rl..r.li i.-. v IIRIHHIH

PR SR I B A N FF XX

" a2 &a & & xr oxra

E I I

e I ]

b oa a ke b oah

g b kb odroaoa

L b =

xR A

X R E RN A XA A ]
e e o

R_E X
EEX X X

e

a g ]
A . i.__i.__.._.__i.__.._.__.__iihi.__.._.-...-..-.._....._.r.r.....-.rl_.
..._ni._l.._n.l.._n.._.._.v.._..v.__.._.__n

i PR 2 e b R e e A

.




	Front Page
	Specification
	Claims
	Drawings

