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(57) ABSTRACT

A new and distinct Fuphorbia cultivar named ‘DIWAL?2’ 1s
disclosed, characterized by a mass of foliage, early tlowering
and upright plant habit. The new variety forms a short plant
with strong branching. The new variety 1s a Fuphorbia, nor-
mally produced as an outdoor garden or container plant, with
potential indoor use as well.
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Latin name of the genus and species: Fuphorbia hyperci-
folia.
Variety denomination: ‘DIWAL?2’.

BACKGROUND OF THE INVENTION

The new Fuphorbia cultivar 1s a product of a planned
breeding program conducted by the imnventor, Gavriel Dan-
ziger, in Moshav Mishmar Hashiva, Israel. The objective of
the breeding program was to produce new Euphorbia variet-
1es for ornamental commercial applications. The cross result-
ing in this new variety was made during October 2007.

The seed parent i1s the unpatented, proprietary seedling
variety referred to as Euphorbia hypercifolia ‘CV.8-1°. The
pollen parent 1s unknown, as the crossing resulting in
‘DIWALZ2’ was an open pollination, with an unidentifiable
pollen parent. The new variety was discovered 1n April 2008

by the inventor in a group of seedlings resulting from the
2007, open pollination 1n a research greenhouse in Moshav
Mishmar Hashiva, Israel.

Asexual reproduction of the new cultivar ‘DIWAL?2’ by
vegetative cuttings was first performed at a research green-
house 1n Moshav Mishmar Hashiva, Israel in June 2008 and
has shown that the unique features of this cultivar are stable
and reproduced true to type in successive generations.

SUMMARY OF THE INVENTION

The cultivar ‘DIWAL?2’ has not been observed under all
possible environmental conditions. The phenotype may vary
somewhat with variations in environment such as tempera-
ture, day length, and light intensity, without, however, any
variance 1n genotype.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of ‘DIWALZ2’.
These characteristics in combination distinguish ‘DIWAL?2’
as a new and distinct Fuphorbia cultivar:

1. Mass of foliage

2. Upright plant habat
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3. Early flowering,

4. Short plant habit

5. Strong branching.

Plants of the new cultivar ‘DIWAL?2’ are similar to plants of
the seed parent, Fuphorbia hypercifolia ‘CV.8-1" 1n most
horticultural characteristics, however, plants of the new cul-
tivar ‘DIWALZ2’” have a more compact plant habit, and more
bracts per plant. Additionally, the new cultivar begins flow-
ering earlier and produces more lateral branches, producing a
denser plant than the seed parent.

COMMERCIAL COMPARISON

Plants of the new cultivar ‘DIWALZ2’ are comparable to the
commercial vanety Fuphorbia graminea ‘Inneuphdia’ U.S.
Plant Pat. No. 17,567. These Fuphorbia varieties are similar
in most horticultural characteristics, however, plants of the
new variety ‘DIWALZ2’ differ in having thinner bracts, earlier
blooming and brighter foliage than ‘Inneuphdia’. Addition-
ally, the new variety forms denser plants with a mass foliage
foliage not found with plants of ‘Inneudphdia’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photograph 1n FIG. 1 illustrates 1n full
color a typical plant of ‘DIWALZ2’ grown 1n a greenhouse, 1n
a 13 cm basket. Age of the plant photographed 1s approxi-
mately 3 months from a rooted cutting.

FIG. 2 1llustrates 1n tull color a close up of a typical bloom
of ‘DIWAL?2’.

The photographs were taken using conventional tech-
niques and although colors may appear ditlerent from actual
colors due to light reflectance 1t 1s as accurate as possible by
conventional photographic techmques.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart 2005 except
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where general terms of ordinary dictionary significance are
used. The following observations and measurements describe
‘DIWALZ2’ plants grown 1n a greenhouse during Spring in
Moshav Mishmar Hashiva, Israel. The growing temperature
ranged from 18° C. to 25° C. during the day and from 15° C.
to 18° C. during the night. General light conditions are bright,
normal sunlight. Measurements and numerical values repre-
sent averages of typical plant types.

Botanical classification: Fuphorbia hypercifolia ‘DIWALZ2’.

PROPAGAITON

Time to rooting: 15-19 days at approximately 20° C.
Root description: Fibrous, fleshy, medium thickness, white 1in
color.

PLANT

Growth habit: Plant habit 1s compact and mounded. Plants
upright to outwardly spreading; creating an inverted tri-
angle shape.

Height: Approximately 25 cm.

Plant spread: Approximately 43 cm.

Growth rate: Moderate.

Branching characteristics: Freely branching, usually about 4
primary branches each with numerous secondary and ter-
tiary lateral branches.

Length of lateral branches: Approximately 16 cm.

Diameter of lateral branches: Approximately 0.4 cm.

Texture of lateral branches: Smooth, glabrous.

Internode length: Approximately 4 cm.

Strength of stem: Strong.
Color of lateral branches: Near RHS Yellow-Greenl144A.

Angle of branches: 45°.
Number of leaves per lateral branch: Approximately 8 leaves.

FOLIAG.

T

Basal leaves:
Arrangement.—QOpposite; Simple.
Average length.—Approximately 3.3 cm.

Average width.— Approximately 1.3 cm.

Shape of blade.—Elliptical.

Apex—Acute.

Base.—Attenuate to acute.

Attachment —Petiolate.

Margin—Entire.

lexture of top surface.—Pubescent.

lexture of bottom surface.—Pubescent.

Leaf internode length.— Approximately 1.5 cm.

Color.—Young foliage upper side: Near RHS Green
137B. Young foliage under side: Near RHS Green
137C. Mature foliage upper side: Near RHS Green
137B. Mature foliage under side: Near RHS Green
137C.

Venation.— Type: Pinnate, arcuate. Venation color upper
side: Near RHS Green 137A. Venation color under
side: Near RHS Green 137C.

Petiole:
Length.—2 cm. Diameter: less than 1 mm.
Color.—Near RHS Yellow-Green 144B.
Whorl leaves:
Arrangement.—QOpposite.

Average length.—Approximately 3 cm.
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Average width.—Approximately 1.4 cm.

Shape of blade.—Elliptical.

Apex—Acute.

Base —Attenuate to acute.

Attachment.—Sessile.

Margin—Entire.

lexture of top surface.—Pubescent.

lexture of bottom surface.—Pubescent.

Color—Young foliage upper side: Near RHS Green
137A. Young foliage under side: Near RHS Green
137C. Mature foliage upper side: Near RHS Green

137A. Mature foliage under side: Near RHS Green
137C.

Venation.—
1ype—Pinnate, arcuate. Venation color upper side:

Near RHS Green 137A. Venation color under side:
Near RHS Green 137C.

FLOW.

L1
v

Bloom period:
Natural flowering season.—Spring to summer i mod-

erate climates flowering continuous during this
period.
Bud:
Bud shape.—Flanged.
Bud length—Approximately 4 mm.

Bud diameter.—Approximately 1.7 mm.
Bud color.—Near RHS Green 143B.

Intlorescence:

Form.—Single rotate tlowers arranged 1in umbel-like
compound terminal cymes. Freely flowering with
numerous flower buds and flowers per plant. Flower
face upright and outwardly.

Cyme depth.—2.2 cm.

Cyme diameter.—5 cm.

Diameter of entire inflovescence.—Approximately 2
CIm.

Depth of entirve inflovescence.—Approximately 1.2 cm.

Individual tflowers:

Length —Approximately 5 mm.

Width.— Approximately 3 mm.

Aspect—Horizontal.

Duration on plant—About 10 days.

Persistent or self-cleaning flowers.—Persistent.
Fragrance: Not detected.

Floral bracts:

Arrangement.—QOpposite or whorled.

Quantity.—1 to 3, most commonly 3.

Shape.—Ovate to lanceolate.

Apex —Obtuse.

Base.—Acute.

Margin.—Entire.

Length—About 10 mm.

Width.—About 3 mm.

lexture.—Smooth.

Color—Upper side of immature bract: RHS White
N999D. Under side of immature bract: RHS White
NI999D. Upper side of mature bract: RHS White
NI999D. Under side of mature bract: RHS White
N999D.
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Bract petiole:

Length— Average 0.7 cm.

Width.—About 0.15 mm.

lexture —Smooth.

Color.—Near RHS Yellow-Green 144C.

Cyathia:

Arrangement.—Upright.

Single cyathia—Height: Approx. 6 mm. Diameter:
Approx 3 mm. Color Immature: Near RHS Yellow-
Green 1435A. Color Mature: Near RHS Yellow-Green
145A.

Cyathia cluster—Height: Average 11 cm (lughly vari-
able). Diameter: Average 14 cm (highly variable).
Cyathia per corymb: Between 18 and 60 (highly vari-
able).

Peduncle:
Peduncle length— Approximately 4 cm to 5 cm.
Peduncle diameter —Approximately 1 mm.

10

15

Angle.—Approximately 60-90 deg from center of ;g

whorl.

Color—Near RHS Green 143A.
Peduncle texture.—Smooth, glabrous.
Pedicels:

Length— Approx. 3 mm.
Diameter.—Approx. 0.5 mm.
Angle.—About 45 deg from vertical.
Strength.—Strong.

lexture —QGlabrous, smooth.

Color.—Near RHS Yellow-Green 144A.
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REPRODUCTIVE ORGANS

Androecium:

Stamens.—About 4 stamens per cyathia. Anther shape:
Oval, bi-lobed. Anther length: Less then 1 mm.
Anther color: Near RHS Orange-White 159B. Pollen
quantity: Moderate. Pollen color: Near RHS White
155A.

Gynoecium: Pistil number: 1. Pistil shape: rounded ovary
with a crested stigma. Pistil length: Approx. 3 mm. Style
length: Less then 1 mm. Style color: Near RHS White
N999D. Stigma shape: Crested. Stigma color: Near RHS
White N999D. Ovary diameter: Less then 1 mm. Ovary
color: Near RHS Yellow-Green 144A.

OTHER CHARACTERISTICS

Fruit/seed production:

Shape.—3-lobed capsule, usually containing 3 seeds.
Color—Near RHS Greenl37D.

Size — About 3 mm for a mature fruit.
Disease resistance: Good resistance to normal diseases of
Fuphorbia hypercifolia.

Temperature tolerance: Tolerates a temperature range

between 10° C. to 40° C.
What 1s claimed 1s:

1. A new and distinct cultivar of EFuphorbia plant named
‘DIWAL?2’ as herein 1llustrated and described.

G o e = x




US PP23,911 P3

Sheet 1 of 2

Sep. 17, 2013

U.S. Patent

+
hid
£

‘.

P O o T TS o y oy m a w o mom oy ey gy pm oa
B e NI I I._.Iﬂ.-r.- F e e .....1........................................1_11...1....1......._.1....-......_..-_1..-_I.-_l_l-.l.-.Il. AW AN ....._.1.._......_.r...t...........r.._..-.ll.....-_.-..-..rl....-.lt.-nn.r.il..
P T Tty T P e T e e e T . . N L) X BN N E o e I T e S el S o L P )
R - e e T T T R T T T T T T e S T R R R N A ) E A A FXETENX W dr e b e W e o dr e e W dr w
. e i S e T R T T T N ) xR RN N drde drdrom b B dpdeowl dp e e 3r bk A
. ......1.1.11..................................1..1.1...."I" " l{.-_l lﬂﬁﬁlﬂiﬂl!l!#ﬂi P NN A omdr de  EEN g ue kAT ke d A
. P T T T LT T T . LT L e T R k. n
S T T T L T T e e e e .llh.l...tillll.krt&ttr&#tn&tn&n-tntinl-il“ o o NI N
T L .Ill'.ll‘” Foa 1u_-.-_-.:..__.til_.-..rl.-.....ll..-.u..lh.f.ri.u..l.-..-.ll.-. & HII_IHHHHHU.HHJH ] l.._l..-.l.-...-..__..t.-.l-_.l.l.l.-.
L o e ) rEF 1-.—.._..l_..t.-........!.-...._-..r.-.l.-.....-.t.-._-_?.-.....l x .-.-._-_ - IHF!HHI.HH.IHH.FHH I.-.....-.l...l.-..-.....l....t...l.rl.-....}.....-.
a ) el I A A MM Al M MR Az Nt oA Rl M
! VT N B M A AN K W A XA Xt
. ERENE N o e RN T o i,
et L I R A el ) nau“n.unar._._n: L
ST A L PN N T M N A N N !
P N el N A A N N e L ;
Lo, .. LEE AN L N A S N S L N EX X XX X
L i ar LR I i N i RE RN AR
» - ¥ moaomor m o d b b L ok bk doh b oAy x a F i ] ]
oy ke . R W A N R
Fana A b e e T e R e .l...l" N b e
e Ay gy L L % !

g AL L e e N A N o kow droa ek dr ok e e
. - ]
. L A S N ST X

ko mdoa ke N doa R
._...r....._.-..._l.....l..___\.__.- N e
.._.__......_ ._qt.T......_t.._..._.._.r.._..._h....
P S S S iy

X L T R e I e e o

e = - r F oo rr s o= A Fo1oL A oLow ) r & F wr - r

norr o T i L. o ] ! R e P
' Pl s e o mr n ek k deoa e i droar Wl drd X R A &R ] "

' . ' Va omo e e mor o m om Rk e bk E e e W dr W N R e bl o " ) W b4 a a o B d Ak oa k
. Vo e s m . Lo bl e owm g de o o bk dew e ko A m e p

R N T e T Y R R N e BRI N L A | i

R P Ve T e e Fer e
ko ' .,..-.__.l...-_:._l.-.-_l.-..-_? R R T R i e T i oy

[ .‘h.l“‘“-””.‘.—ll.”...”ll.bq.'.”rlnbn.1.1

o -
£ L

L] * * ] -

.”1..-..1 W, ror
a -

LT T Tt o e . .
P T T T T a.l..—...—........l.-..n....-f
. N LR O AL e E
L e T e e e e e e .
P N N N N Ty
r el e R L e e
I.__l....-.ll.-.ﬂ.i.._l._. e e ata
ad moaam b m

O R N I R T T T T T T O T R T R N D |
" & & b m = & F L EF LA F E 1 F 1 F FF .F . L L F L

-
l.i}...... ]
.-..-..-1.._.. . -
.r”_-_ " 3
“ut :
. r R
' ........-.\..rl.-..-_Iti.... w,r L i
= a oa ok h FF * ¥ i -
u__”“v 1
ko
x””v
- " ra b oaa oy oo ...mv -
T oo
how rd b a na - hoa
b
™
. -
k.o

&
L
Ll

"

) |

M N ]
i)

F N
.

Cl
AN

Ll ]
P e M

L~ e
b
=

o
]
w

.
k]

Al

2

ot g Tl T A

d 5! ) ¥,
X o v.-_-“v.xa

] M
LA ] o

F ] -
i nx.xu__xni . LT b,
v”ur. F Hv.na.x k3 o !aaﬂrx!xx.nnn
o i Aol ] .anr”-__ 2t .x. A i b, w A
L A AN g x A Ll e R i i iy iy
L e o N e e e e L
A AN AN A o iy i b i e ey a
o i i i i L i i i P A A MK
, A A A A K N, AN i A i A A
i Fs. AN A e A LS e i i i S i ey x mx
" e i AR e e N N N N e e M e e A
] A N L B i SN e xR
X, e iy Ll o S i i el e A
L Eig . g i g i Ll N e i KA XTXEEERNREEXX LR LN
i el i e F L N RN A KRR N RN N A A X
ol i S el i i i i i AR E XA W E X NN Pl e
LA i ¥ i AN M N N AN NN EE NN TR AN EREN TN bl
gy i L A e i i E N A i e e e e i A X XN
F I i i e i . i i i e i i i i e e e e L e e
WM M N X W N N XX ] A PO N N e N i iy I i e e e e g e ) 1 AN X TR
S e oA A K R MON M N N R LR L SR I N ol e - T il i i i e e i E i ]
RN N N W W i i i Wrowr o e de e b 0N e i Il et A W N NN R X K KN R AN N N AT XL EEE LR E NN g e i AN i
B e A A A e N a ok i o T T i W el N L B N e e e e e e e AN NN A
LXK M A A X A A A A R AN K MR l-ul".... L LU A ) O L L] ] -f:.....:.!imt.ﬂ.l:- EERKETREELNKEIRELEXAEKELAZAARELEZXEREAXEXXIRFZAA A FE XEXRE XN ~ XX TR AN XERERX
g A Ll i i e e R LI Fol ke a i W L i i i e i i e i e e A e XK
L e i e e g i e ut.:. + e T .rw..._-_........_..-....._ L) ER AR XEFEENNERENEELNEERLNEETLERENERENEFEEERTNREER LR T3 N NEEEL T NERE
g i i ] AN A A N M A A LI} = » A LA BERE N NN e i N g o i O A A A A A N A
N %A L i e i e X X ' - L r - 1"& LaE P o e Nl e I i i e i i e i N e
AN e AT Ll e e T N, . L ] -l.ua = W T r nalaH:aaar.xr.xHxr.xxxHar.xnxa:a:nxﬂnlaxxal:xxa:uaa Ll
i e L el EENAxET o i i x L W ) 1 i s &k X AXXIREEETITRERXALXEEN A X XTI XN EEXEA XXX XN EENXAEREE YRS b i
NN o A i o x e A N N = w0 L Ll ol i S e i e RN NN T N A NN A K R W
Ei g Ll L i A e Ewa oy mx x aal | | NEFE XX AEE RN NT XN NN AR NI AN TITEERAREE XEFEENEREY N NEYE RN N E N
iy iy i i B~ i [ S o r i i e i i N e AN AN N NN A
AP R i | ol L i L) LI o xm E R R xR E R N N R A XN N XN A NN EXNEE AN X x xR RN i e e i e ]
NN A W ) A MK RN R ﬁaxa:nu:. L iy & i .xnx:.n:aunxnx:xnlux:llul i N i o R
i S F A A KEERE AN RN 1”\ X x E®RELxXxWx na EFEE A A EEIR I XXETEAXARILEKEREASR El xR ENXER:: IALKXIEELEXILIREYXE
- el L i e ] FEEITEEENREN RN XERER B i N e - o
o i ) Ll i e l-.u“n:laxnlﬂnlnnlualn + RN MM EN RN AN NN N EEENE RN YN E N A XX N N W AR
S Al "X AR TIREXEEERNEZTNERERETRE LN x o e
Ll gl e e AN i e e e e EMAXXFFyXRxEZT®RXRERESELE g i e e i i i e i i e e i i i i
L M N N N E NN A EE N X EERERAEEEREFNR B e e m | ul:a:anxuunnx.nlulx.ainlalnaux e AR N N R A NN RN N
AKX K E LA NN KR R NN S o kX AXEXXEEEZTX X XE AN x a2 AN A XXEERN A AR FEANXEE A AN TR Y E T AN AR AN LXFERANTANE NN
=~ e el e e i i e e e N i e e ] r e e i e R e e B N N e e i
o I i N i | AREEXFERENENXERREX e ERREANERAEERXN HFELXNNEETREXNSE
W e B = Ak AN AN R EN AR REET KN XN L e i e A
A e P A A WA M A A A A W N M N RN XA ANELA X EREE XX TR R RN TR AR RN A A ) N R e L oy e i e i
R N N A A R e e . ERXEREZRENEREENERE A E M EE NN B e T
A A R R AN R N E AN N A A N MR A AN NN AKX XA R REZTNITXEXTEIRRNR ] A EERNXEEXE e e T I T R A A A AR
e i A 3 P NN M N NN N X X RN N E L . X EEREXERER o e i i W R R E AN N R X A N R
R e i A N N i i e lup.ﬂllannnnann . 5 . . v ] lanur..aaaa ..Hnnxaxannnaxnnnanuanllllail Sy FEREXEEENNYEREEXENERR
e e wa a A A K R ER M ON A LA KX EREMN AT XEN AR AEERERE NN o o e . "X E_x il A iy N N lllnlullul e T o o e e e e
g S i i i e i i i e e e L E A X ECE - A xR EREXEENEE RN RN A R R AKX XN N ER ] NN AT E R RN XA
I N e ] Mﬁalanlxaunaua L] S - .H:Hanlaawnalanu X .x.au_.xaxnnaxn.auaxuixnuﬁunhu T "_x L e
L i e e A i i i e i | K E X KM X RN A AN R e HERE M N LXK FER TN TR "X T EXENEERTR R e
N R A A e e A A e e e e W e L E N N R R XX a xR N E | g K EE Y E N E R R RN e ol i e e i ] EE E_N N
i N e i i e i i WA N RN L E i A EEXREEFNEEATREXEXLEAERE RN IUﬂuul Ll e L i
A ALK A R R R A RN R A K KM A A NN XN EREKRERE -ﬂ:unxaannx x A . AEKNEIENRREREZTXREENRNEXE XN XK REKRKEXEEHNKHXRXREXRENKEENRLER xnil- lll R T RN K XN TN |
ol i e i i e i i EE xR XX NE aTE AN EFIXrIrREERLET X NFEEEERN A EEEE L i e i i i = o S i e
R N N W ] -1. L -h ir TR R ulanarx.xnulua:.nauxanilux.n | x uanu..uu.au.uxx.:ua
i i i e el e i i e i ] L . AXETREXXENZIAEENTFERETN T AT EXEXEREEXANR XX EEN XA REN AR EER nﬁ.nnrurhlnarnnnl
Ll i L L AR ERE X EMN n E N XX L gk Ll - i e e e L e e e | m ] n N
P g R R A R e . - ok - Ee x IWI xiﬁianuauaaul XRERNERES A N e n:nu:nlﬁiuln_l XX AE N ENRNTREEX
2 i el i n x:nnxﬁ XX X AR L &l oy L] i N N S N i iy o o “ i e
g ) L R I xm - F R E) e X ] AN T X EEFRETFRARATEXTFLNRE AR S FARIFEE I RERENFLAXAERR XN FEFA A TR A ERE N AT NN T ¥ ECE NN XA EEE AKX N
L) AN EE XN RN M N ] " a e A P R e ERREREFAEARZX N ENZAXAREREXEN FENFEARD X FERR AR AE NN x
A A , o AKX L XX “tl.-lv“h'xll LA T ] AXEREXXNEMNLEEIMNERELXENE TR IERERZIEIENERE XEKIXANLERKEREXNER YA RNRE lalnlnlln AN K M FE MR AN R KRN
R XX N R RN ol i - L e w e a mE FEEERERERZT XN FERENENRERFEENERER R N RN E R N N RN N Lo e
AN R X 7 XN ERNNEEE EREXNER T N ) K R R e S lllllxurulnﬂuxllnnxaluall :.H“Ilullul i e i
N e e e A R . L“-Ii "z i i o nﬁ G i e Inhnla K ] F N i
L 3 AR X E NN e i - ] LN x . AT A XX rEER TR R XErFA AR TR EEAEN ERXEXFLNE TR A ENLFEA RN TN gl i i
i 2 N N “I R L o w = a | ] n A R R N A P e N A XA EN YR ERE TR NN R A N N N AN
KX XN L, :Hnlxnlbull bﬂlunu-_xxnl x"V nn“n laxnxllan:na!.aalnlanunn:l:alin nnnx.x i A K KA o g g R P
" A e X N RN E " ] - Al EE Tyl RN T N AT M e AE K N EN A %l o i e
bl ] ¢ ﬁulna E “.lllll.lnﬂuaua | ] ARERREFIFFERREIREREREZEN XN | lluauﬂll“-uai.u.:n:uhunnuxalaxu o g e
A XA EN AR E e e e z x ulr EEEEFERENREXT KR xXrEyEneEnr L KA TN ETREXTXNREANIEXEEARNEN T R g X L e X
" " M w AT e Er E RN FEE xR T EEREFANTANERN A X E lnlin AR E YR ErE T RARE UFL SRR NN L i ] xR R N X
AN X xannlaaniun -lnl-&l?anlnlla xala:uuauﬁa“iu Wi N g laxnuhu:ll - nin g
i i ] X XK K= lﬂ:l- KX XN NXRES G HIHIQ 4 lalla o e e ll“nnnarn L] KM K T E RN K
A - “i g A m AN i e n M E_R xR X EE T FEEF X ] Py .
i uaaalla:sﬁnilv lnﬂnxnnnalni A ) lia-l..ul-lal ZAEREXFEEREARENR llul-_xaxllnn u@nn . L g A
i iy ax_ﬂu . ll"H X X E N mX ER I XREENXREANTANNER"N AR e alxiln-.ulu-al AN T N XX ﬁx e A e e e
. 2 A xRN ErEFrnAx TR~ R ETFRER ER X EFEREETREERENTREN ] 1 %N mx o xEn N Ll "
R AN K - ] H“IHIQIiI MK XARERE RN N o .au.:nalanlnalauiaa 1.1“1 ] e N
i dp Ll xR XK aﬁun o e EXTR x ) & il R KN KR
e e e L] E N N ER R e WF N | ] i i
L ] o e i i uliulnn““lulnlunualn nuannniuuluaiununﬂ unlllliwl i e
Ay ar iy 3 ) x :xnﬁ EMENTFREXERERRHKT L A E Kk uil.ﬂ .ﬁ" L
iy, i A ox urm “.-r ] AT F W FE Ly Z R EFERET A e nr 1 AECR X NE
N L annuﬁwla l“u ulnl“lnaaulaual ﬁ x uaxalul“&“aila:l e ] ..“ufxx“:lnilxa - ]
AN K A X M L EX K | A K E KX A X A EKNEER A i Al ln“l L i i E KK
Lk A e P ] " RN E N o W w . nua.ﬂa = mn N o e T
EEX i . T A .nn%aal L uﬁnl A " uxau..rnaulnl iy ]
2l b, Hﬂxnlnax..Ilnll“ nxlaaﬁhuﬂun e L K_EE_KEE K N " 1[“1.!. E N N
A L i i iy AN e A ] iy N EmFEERREN ] Ly b ]
A i . AT N M R R NN nm n :v_.r..xllﬁnzraa.aln
XA P i M A R R AmERERrEdEEER “.-. nnnuﬁulxnhlx_alnxnxl T a__"ﬂ i AR K
Ll ] R A e N AN ] FERZTEEEEFETNN o e e L
L i g, S o e XN FmE®ENZT e AR N XN xr L i
WA T X EE R XN XN R AENE XN o & w3l x n_ﬂuaax A E NN KX P g L B |
e R A R N R N A R Er aw | XEEREN NFE X AL TR 0y - i i
] e e " E_m_E ] M N R WX -] l.ﬂna " xhi:rxnl)ﬁu
; N A N R N K R N xmaa A | | AL RN R N .4
3 e A N R MR R A A . x Ty WM P e e ¥, L
| R T K A M x . i o o u:uhl -l oA A N
GO W A M W N x_K X X Al | L = x.U.lu: o
L. i N i " mr A ) n | A o L ]
. Hla_.._.x.lla!xuulr: ATH.I?IWII: ] auan]:ll i i e
N i e EA L 1 ] rhn x EN xv |
R A M R N A A R E MR L] 1] ] x x A
XN R E TN AN AN MM W X x NEEn 1 urn“_x?uan au__"w
u_.x....-__ﬂ:.n.unu_xu A ] n'x llikﬂﬁ“ | Ilax": e x e
XA A KA W e ] = x ENE o i
Fa ] x.llvuaunﬂﬂu Y s W -] i e xllaalanll
ﬂu.dxhumn-_xhan.a & allllaulnnal-h X I x u:w 4 & A I alri-
i e iy L] xx m N - L
O EEENE | ] ] I“ AT r S N u:n:avlat
ool e lnl:x"n K 2 o i ] E A L X K 3 K R X
" e Ny A ] - ﬁn i . i - nil." A i uﬂw
i e oy nnnu..u.ula m_E m NN L] | Erawr ¥ ] xul_x
~ nlmlr!xaﬂxxxwux.x!! 1 xa.__-n .rﬁdxulal: xwxu aln ru_x?._..nuunl u!ﬁ i L . l.- IH"-_"l"""-.H ] ll ln ln..l x ] t-..._ o ¥a Ty ...” “1" “.-_."M' rIl“ an nl ali x i

-



n By

US PP23,911 P3

L H
LI S 4 L LAy
S R i I
oy - L ol &R | i
TaTa T Y ey »

n
hi.*

L]
ol x

3 BN
)
Ly
3
»

a4k A
L
£ "
]
|
! -
. _n’nnnin e
L

"__
A X
:.”:”Mﬂnmx“s”
A A
S I
: . nnnu”n“x“xr_a”x g
) o A A ‘ ! ! ; / / : : Ko M I N P
A

LN ]
l._l
oo
L
Y
]

]
F o ME X N
.H.!II. H .
l

k -
UHEFIHHIHH oA HH!
I

L X R A

llﬂll
e

F ! '.-..T.l..f.-. * .r.r.T ..-r .T. ..-. »*
A ....r...”.r”...r.v .r.rn.”..n..___.iq.._q ._...._.“.!H.__”\H.r.r...“
. x A e
& b Fk kA o * & o
e T e T T e

)
L

-:a-*'-
P N
SN SN
- | ]
et 4-11:4:4-:;:-:-‘4- L]
. o ok %

&
L ]
L ]
._Jll

»

x

® ]

Ea & 8 B

i x e

N I [ "a"n
e T T AL -
Fop ok b by ROk L )
l.

l-'ra-:ar:qn
M)
ER )
>
LR
)
)

O el T ol N a
P R b
e A M ]

tor &9

L]

»
X

s
L3 i.l.i ]

ey tatan . . ; o _ _.._. A A w

r
Nk
L)

¥

F)

r
EoE
N
L ]

& &
.Ilil

Sheet 2 of 2

r l_‘r

A A X
2 A N R X R A
LN A
x WL
. Ll el el L el
B MM R M N AN

Pt el

AR KKKk

L

. i
. ; P N

. o p gl 3 o o N
) ! " .r._...q.a....-________..q . ; W 3 ) ! ; i : NN

[ Fa Wt ey
; ; . Attt

.-."I.-.l g k L .. L iAo L -.__i...h:..l.-...-..-..-...-..-_

nx

I‘l"‘."'ll X ”H” |

|

et
L
¥
I.bl.‘

o

[y
P 3 [y
[ [ ] | [ ] [ & [
o .4”... ....H...H......&H......tn.v”;“t”.q....q”r.r..H__.H....._..-H._._H....._.___ )
o [ [ L
Saln I T L xaxﬂv.ax”x“l“un

W

T

X
L4

-
L

-
()

L)

L L I S T S T T N . liluﬁ :
. M G
o e e P o P g Ao P e e A )
[ T e T T e e e e S A
2 R e T A N e
PRl o Al e e el
Al e ;
R
o
R

... %‘." .
R N o,
a e kA h AN RN KA

& ko2 dr ko k XX EREENRENRTR
- [ U R 4 F -
.~Hrﬂ.4.r... B SRR R A
..i.r.._.__.r.....-..-...__.-. F

o

I
*-l'
‘t' W

L
b: Ir: l'b.| 'b*j :
ML AL N
Pl N BN
p AR R
I R
o
.
[]
T
L A

h
n L ]
LK #kﬁ'*i Ii’ _ |

x )

!
U
»
RO

PN
i P T ey
.._..___.-_”-_..__-..”4“. et
.,_.:..__.._._

. e :
e N A i
A ke A o
e S R P e O e
I e e M
P S S T Py o

Sep. 17, 2013

5
] 'x:x:h.
u
'

-]

a
.

-

h
b
]
M
F ]
H-H.H
o

L

)
L A
L M
e AR A

)

Y
o,
”'H
ol
|

EY
i
)
oA

|
Fd
)

“.f”i”i”l. [ ]
li. | ]

"

i" l.l:.____._,._-..-_”.__.”.w”...”i“a -

RN L a0 A -1".
A T T e T e R L A
P I I I A o e e e

A S e N N v 2 e
a T e e

o P B O R U U T iy

Al
F)

4‘-Il|¥'

F |

A oA A N M
i

N N N N W N k-
F L]
e N e A

E L A XA A
F_IHI.RIIHHHHHI
..-..IFHPHH |

LB N L L
L ]

S )

[ ]
)
»

X
L]
w4 e T

)
L)
L e e )

|
M

o W E

-

'

ol
FY

x.
o
]

al

X WA
i i
X A
i)
A

N

EY

|
X, ]
n K
x A

™

. ; ) ”anu .“n“u”nu

XX XA AN AN RE (3 ! A i i

e A - ; . el : e e A A
EEE RN AN MK KA KA : TR N N NS ; 3 e I A
» ’ 2 A

o
" x
X

""‘HHIHIH"HHHH
HHH.I"III I'H A M
| ]
Ml
P

L M, [ i - "
I_iIi Il“H"..-.””H“H“H”H“H”.HH!”H“H"H“H“H J l.! .-...lr....__ .r.;.... .-.....-.........;
HHH”H.HHE!.H”HHHH.IHHH ; ;

]
dp?d
2
x

X i L)
M R MR NN,

HH?!:HHI'
a0
-

e

|
xrxn_uxnxn‘xl'n
»
B AR
s

L T )
E - E ] L i
l_l.-.-_:.....-_.-_?.-..-_. .r.-..r.-..-.. .....4._1 l.-..r o+ .r.._.... ...-_.r.-.l_ d
L s R ek e N T I I N N ) AL .,
Ll e N L I T I N R I R W B F A x Oy e
L) .Il_ r .-.[.4 .r.-......-_.-..... ..-...T.-..rli.__ r.__ -.r.—_.._...._.-.__ l.._.-.l.ri .._.._l | ;
. e e A iy . [ L M b X A i, | N
] al"l [ N N A 1 A i 4 d Al LN | L o L T T N R
] . b . L X L k t i e R L e
i ; ERENE M \ll b ! Pl B b B od § Bl owk il R
i A K k k ua.lll k K ; l_r.._.u_..-.l.r.__.r.._vi‘......_.t.-..___
L PPl I P ] i i i b ; b, 1 . A B A
AR F K AN X NN EE XREE il..l.. 1 L ] F ; " S L )
i el i A e g i i i d .
N i e e e ! ) i i " A ka ; ; ; 1 = ) r.i:.u....._-_v.: L
X %M E N AR XL E R E KX i & & i & Al L 3 ) ™ M ., ) J.Ia_flil.r LR R T e ] C A .
F Mk MR X lhlna [ L RN e R e ] e i ] nﬂllxlnnul L NN ) WA N M N A M
X RER R R A e R e ] b ; ; X A xx"il Jrodr m N M l"L- O AN K N K
n_a x KX AN e N e d 1 . i i A e e -y L) MR AT
xlunalnnn A ox e o b b ok i X i i ; L e -, T,

. - .I i..:.-}.f .I
_.. . v.xu- ll . . . .. . . . ....u_r. .l .._-_...._..M.._ lﬁ-__-l __ .
R e e e A o e Rt o S ot S e e tastetotetel IRt N A R v O

AN T NN
]

mn b i

W K
M= M A * A

o i
A
o

Y

R
e wa

)

'
s

gt

LN

A
H

)

Hlil! Al

- |
E
!

Mo~ Mol M A x N N
e

HIEI | -H

i i
e

-

w
x_X
R K N

"

M

M

H

HHH:
M,

o B P, ]
W r

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

