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(57) ABSTRACT

A new and distinct Actinidia chinensis cultivar named * X264°
1s disclosed, characterized by having distinctive yellow flesh
fruit, and an early seasonal harvest time. Additionally, the
new variety produces oblong fruit with weak skin adherence
to flesh and with a distinctive blunt, slightly protruding stylar
end shape and square shoulders. The new variety 1s suitable
for commercial production of kiwi fruit.
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Latin name of the genus and species: Actinidia chinensis.
Variety denomination: ‘X264,

BACKGROUND OF THE INVENTION

The new cultivar 1s a product of a planned breeding pro-
gram under the direction of the inventor, Donald Alired Skel-
ton, a citizen of New Zealand. The seed parent 1s the unpat-
ented, proprietary variety referred to as Actinidia chinensis
‘AS0°. The pollen parent 1s the unpatented, proprietary seed-
ling variety referred to as Actinidia chinensis *A28’.

Fruit of the new variety was first evaluated 1n 2001 with
favorable results. After the first evaluation, semi-hardwood
cuttings were made of ‘X264 and were grafted onto seedling
rootstocks of 4. deliciosa. Evaluation, asexual propagation
and grafting all first took place at a research nursery in North

Waikato, New Zealand. Subsequent evaluations of the variety
have shown the characteristics to be true to type.

10

SUMMARY OF THE INVENTION 20

The cultivar ‘X264’ has not been observed under all pos-
sible 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 ‘X264’ These
characteristics in combination distinguish *X264° as a new
and distinct Actinidia chinensis cultivar:

1. Oblong shaped fruit form

2. Heavy fruit weight, similar to the known variety ‘Hay-

ward’.

3. Weakly blunt protruding stylar fruit end.

4. Yellow tlesh fruat

5. early season fruit harvest

6. Weak adherence of fruit skin to flesh

7. Weak adherence of hair to fruit skin
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30

35

2
COMMERCIAL COMPARISON

The new variety 1s best compared to the commercial vari-
ety, ‘Hort16A’ U.S. Plant Pat. No. 11,066. X264’ 1s similar to
‘Hortl 6A’ 1n many horticultural characteristics, however,
‘X264 produces mature fruit approximately 2 to 4 weeks
carlier 1n the season than ‘Hort16A’. Additionally, fruit of the

new variety ‘X264 has a weakly protruding stylar end, com-
pared to the strongly protruding stylar end of ‘Hort16A’.

The new variety can be compared to the commercial vari-
ety, ‘Hayward’, unpatented. *X264” 1s similar to ‘Hayward’ 1n
many horticultural characteristics, however, ‘X264 produces
mature fruit several weeks earlier 1n the season than ‘Hay-
ward’. Additionally, ‘X264 has an interior fruit coloration
with a stronger vellow tone.

Thenew variety 1s similar to the seed parent variety in some
horticultural characteristics. However, the new variety differs
in the following;

1. The new variety has a early-season bud set, compared to
the late-season bud set of the seed parent.

2. The new varniety flowers earlier than the seed parent
variety.

3. Fruit of the new variety can be harvested earlier than fruit
of the seed parent variety.

The new variety can be compared to the pollen parent

variety, however, the plants clearly differ, as the new variety 1s
a fruit producing female plant and the pollen parent 15 a
non-fruiting male plant. The new vanety differs 1n the follow-
Ing;
1. No fruit 1s produced by the pollen parent.
2. The new variety sets buds and tlowers slightly earlier
than the pollen parent.
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BRIEF DESCRIPTION OF THE PHOTOGRAPH

The accompanying photograph 1n FIG. 1 illustrates 1n full

color examples of typical flowers of *X264°.

FI1G. 2 1llustrates fruit harvested from *X264°.

FI1G. 3 1llustrates 1n full color typical foliage, hanging fruit
and stems on plants of *X264°.

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

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart 2007 except
where general terms of ordinary dictionary significance are
used. The following observations and measurements describe
‘X264 plants grown outdoors under commercial trial condi-
tions 1n North Waikato, New Zealand. The growing tempera-
ture ranged from 10° C. to 30° C. during the day and —4° C. to
18° C. at night. Annual rainfall 1s approximately 125 cm per
year. Measurements and numerical values represent an aver-
age ol 10 typical plant types.

Botanical classification: Actinidia chinensis ‘X264,

PROPAGATTON

‘X264’ can be successtully grafted onto rootstocks of Act-
nidia deliciosa.

PLANT

Age of the plant described.—Approximately 5 years.

Average width.—Canopy 1s an average of 300 cm by 400
cm to 500 cm by 500 cm. Canopy 1s pruned to industry
standard sizing.

Sex expression.—Female.

Ploidy.—Daiploid.

Vigor.—Moderate.

Young shoot texture.—Glabrous.

Trunk diameter —Approximately 5.0 cm fora 6 year old
vine.

Young shoot color—Near RHS Yellow-Green 144C.

Stem characteristics:

Color.—Near RHS Brown 200D on upper (sunny side)
surface. Lower surface Yellow-Green 144C.

Stem diameter.—Average 1.5 cm.

Stem length—Average range 100 to 200 cm.

Stem texture—Smooth, non-pubescent with a moderate
amount of very minute lenticels.

Stem pith.—Solid.

Lenticel description.—Length: Average 0.25 cm.
Width: Average 0.1 cm. Density: Approximately 15
per 5 cm of stem.

Leaf scar description.—Moderately depressed.

FOLIAG.

T

[ eat:

Average length.—16 cm.

Average width.—18 cm.

Shape of blade.—Obovate.
Apex—Retuse.

Base.—Cordate, basal lobes not touching.
Attachment —Petioled.
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Margin —Mildly cihiate.

lexture of top surface—Very slightly puckered. Non-
pubescent.

lexture of under side.—Non-pubescent.

Color—Mature foliage upper side: Near RHS Green
137A. Mature foliage under side: Near RHS Green
138C.

Petiole.—Length: Average length 17.5 cm. Diameter:
Approximately 0.6 cm. Texture: Glabrous. Pubes-
cence: None. Color: Upper Surface near RHS Yellow-
Green N143D. Moderate anthocyanin on upper side
only, near Greyed-Purple 184D.

FLOWER

Flowers per inflorescence—Normally 3.

Bud color.—Near RHS Yellow-Green 145A.

Bud shape.—Oblong.

First flower—FEarly Pollinmized by proprietary varieties
referred to as ‘AS5’, ‘CMWWR5” and ‘CMWS53°.

Diameter—Average 6 cm.

Depth.—Average 3.6 cm.

Petal quantity.—o6 to 10 per tlower.

Petals overlapping.—Yes.

Petals:

Length —Approximately 3.1 cm.

Width.— Approximately 2.1 cm.

Shape.—Broad spatulate.

Aspect—Upwardly cupped.

Margin—Entire.

lexture—QGlabrous, all surfaces.

Base.—I'runcate.

Apex —Obtuse.

Petal color.—Near RHS Yellow-White 158D upper and
lower surfaces.

Filament color.—Near RHS Green-White 157D.

Anther color—Near RHS Yellow-Orange 163A.

Attitude of styles.—Semi-erect.

Style color.—Near RHS White 155A.

Styvle guantity. —Average 20.

Hair on ovary.—Dense.

Color of ovary.—Near RHS White 135A.

Number of sepals.—6 to 10.

Color of sepals.—Near RHS Green 144B upper and
lower surfaces.

Sepal width.—Approximately 1 cm.

Sepal length— Approximately 1.3 cm.

Sepal texture.—Smooth.

Sepal shape —Deltate.

Sepal margin.—Entire.

Sepal apex.—Acute.

Sepal base.—Truncate.

Peduncle:

Length—Average 6.6 cm.

Diameter—Average 0.5 cm.

Color—Near RHS Green 144B.

Texture —Smooth.

FRUIT

Average weight.—9’] grams.

Average length.—6.2 cm.

Average diameter.—35.0 cm.

Color outer pericarp.—Near RHS Yellow 3D.
Color inner pericarp.—Near RHS Yellow 4A.
Core color—Near RHS Yellow 5C.
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Core diameter—Average 1.0 cm. Mature seed color—Black.
General shape.—Oblong. Dried seed —Brown.
Median cross section.—Circular. Harvest time—LEarly season.

Stylar end shape.—Weakly blunt protruding.
Shoulder shape —Squared, truncate.

Calyx ring—Present.

Calyx ring expression.—Strong.

5 OTHER CHARACTERISTICS

Storage life: Storage life 1s a minimum of 3 months at 2° C.
Disease/pest resistance: Neither resistance nor susceptibility

Skin color at harvest—Near RHS Yellow-Green 152C. to pathogens and pests common to Actinidia chinensis have
Hair Onﬁ’uff skin. —DOWIly. been observed.

Hair adherence to skin.—Weak. 0 Temperature tolerance: Tolerates low temperatures to
Skin adherence to flesh at maturity—Weak. approximately —35° C. without negative effects, tolerates
Fruit core shape— Transversely elliptic. high temperatures to approximately 35° C. without nega-

tive effects.
What 1s claimed 1s:
15 1. A new and distinct cultivar of Actinidia chinensis plant
named ‘X264’ as herein 1llustrated and described.

Core-woody spike—Small.
Lenticels on fruit—JLenticels absent on fruat.

Locules.—Quantity per fruit: 27 to 28. Length: Average
range 1.3 to 1.5 cm. Width: Highly vaniable, no typical
range. Color: Near RHS Green-Yellow 1A. N T



i~y
ol

. o%
at
ER

-
| ]
.

|.r L - L I T I I I |
o R e a
[ .—.-. . § .ll_.r.-_....r.-_
_..r - .r.-._. e [
e,
Ty .
- i

o

L N
¥
F
X

I
L)

US PP25,331 P3

L]

o
PLAC N N N B M
i

i Ea )

F) a-:-r
)
X
¥
*x
F
»
x
¥
¥
¥
)

»
Pl

¥
Kok xRk
x

)
L)
)

._...44....._.4..._1.__.__....-._1...*
....H....“._..q.q....__ a rrH.,_. .__.Hu.. .4“
E A e e

& i
| it A AL N "Rk

FY
F

»

¥
UL )

r %

X b N KX
¥ X

[)

i
L)
._.__...4_4”4 *

A
LA

L
[N )
L bt e e

»
X
I‘l‘:i +
X
Fy

[}
]

o
X

N
[ J *J.-"
i
Jr!
-"' "Jr
e

DS
»

i L.

]
»
»
- X
xx
o
)
X x
¥
'y

Lt BC N

k]

F ]

E |

s
»

L

-
]
-
A

& BB

AN

PN A ]

an

..!F!?!
¥
k]
o,
£
a
r

L

a

o

k.

HHH
5
»

A A

MM AN A
M
H
E | L]
'-l
L ]
L
E ]
»
¥ i
+ & & b b

-
i‘# x

d Y

Ll i i .xna...
x

Y

a

)
)
o
o
|
)
Ll M )
ol
L )

X &

N
lananl"

! X
A ; -
R Hx.xrumx.rx:_..
A
v RN
ol

I
Hﬂ.u_.u___. - A L0 HHHIHHF
At IIIHHHHHI“H"HHH.F
HHHHIHHHH.

XX H”H”H
|
I

M
]
]
A

N N
x
-

x
Al
HH:H
Al
.
M

A E X F NN KN N
“u. dr o dr dp dp dp Jr o Jr A A b o & IHHHH i‘ ] i.l.l e IIIHHHHHHHHHHH
...mv " ..1|.1|.r.r._1.__.r.....__.r.....r.._..r............r.....-..._..r.t.__.r....t.....T.__..._......v.-__-. ~ _-_.... i . A IHHIIHHHI
™ g . - m h oa b drodeodeodr o drodr o dr Jr b om oar dr dp B b b o= omom
_u_ b od b b drodp dp dpod b b de b A X b kA N
Y

.

Bk ko dr drod e drodr h d o drom k dp Jr Mg A B
P e M N A

|
]
x?lﬂl?l?l
oA A
M
HI-HI

-

.nun“x”x”
ol

A A AN
AR e N RN
i ] .....r.r.__.r.__.._.ri.__.r.r.__.__._..r.ri.._.r.._.__.._ i.__i.r.._.__.r.r.r.r.....r.r.r.__ .....r.r.....-..__.r.... .._.r.r.r.l.r.l.r.....r.._.._.__.r._..._.ri PLIC
.H. .....-..._..-...1.._..._ b a b by & .r._...__...n i .1......_ w i & J .._......._._...._ .._........................__.....-_.._.._..... ._1._....1 N .r.._..r.._..._. .._.._...r._...._.....v a kA
* L R N I e e N A NN e
B b RN R R kel bk B N R e dp il e iy e e e e el e e dpdr kb dp e A
o R e N N e I R N R e o al
N e e N R R N e e NN e
A N A N e e N e ]
N T T N N kR NN Nl
A A N I N a3 )
I N e R N N N T .
N N N N N O o ) e e A ik i b de R R d kb b s w b a k omoa oo kA zZ R 3 K oa s
N e e s R N e " 2wy .

P RN N N e R A N N N N A E A »
¢ T N PE T AL NN A NN N A M M e e N0 N M e A e N N S N 2 2 A NPT o AT DR M e A o P o g Ky T R K W Wt I TE TN
@ & kb dr ke ke de R Rk d ke ke k k ke bk e e a a nvx:aan:n:xannxu._... E RN A e
]

¥
i)

|

|
AW N A

2
2

F
|

i

W b o & L]
xR T R I e e oo oo
ol & & a & a i g A de d b B A
A oar m b A d bk b & k& & N
Ak ks x s kN oaa
P Rk a oaom ok F

)
F
o F ] o b & &
“...“._..”...H...H.........i.ru....”...”...“...”.rn.q“...“ ”.4“...“......1.._H. LR . Hlllaxnn“x“a LY xﬂn e
F y - b b b
R R N N e e B S NN N .-............lt-_-.....q....._.q....q....._....q.._....._ unnxunx.nnaanaua:ana Catat - P N e e e a s
R N T g o ) * ; ; ; L N
N e N T e ; ; ; o xx x i
w e aw y  a e y a a a a i x O - -
._..__.r.r.__.............__....._.__........r.__.-..-_ll m s ardrdp b de b b b b a8 m a o amomoa
" A aa .._.....r.._.........._.....4.4.._..-_...1........_..._.r.-..t.....l......_..r....-..._.h.-..-_ Il. m kdr o b h hodaoamor h N
o d AR ke kel b dy ke Ak ; )
N A T T I A L N a3 ; ] iy )
Wk L e e e iyt dy i e e i B ; x e el e -
A dr ke bk R AT M ek a kde &l d e k& ko ke ke A . ; ; o N
I NN el M N ] ] i i ey e U e e R R e B e el bk k a M Wk e e a k a.
Wl e e i e e e e a e . : L e e M N
; ) I M MM R MMM M, AR R
e

. ."“.
x AR N [
O R ] dodr 4 dr O oy L) Xz
.-_.-__-.._..._.n.._.? & o ...l.... a h b b Ik ki k kN . .-......-..-_ H.Hﬂﬂxllﬂlllll II-. L ]
& & L o M K RERERE
L] X EXE X ERERN ll
 r g EEEEAELELEFE
i . T L X L X X ¥ N

w e N -

[ I | r
; ] H;H...H&H.-r...h...“ﬂt”t“..w”...u.___...:“_-_n-_....._..r...”v..._
L R e N AT BN o ) - ; A ’ 3 ! A ! i d R R e b degr R e de
A i e e e R R R R ; ; : ; : o, BoE e e e A e
o R A P P N ot T N o L L ] b o e AL MM e P AL N L AL PR A
e T e ! T o o T S T e o A R
KR R e e X ke e A AL K ; ; ; ] bl ; e A N N A T R N AL N N N,
Jpdr o dp e R dr ki ke g B i 3 ; ; ; o ; ; M R N e o e
LN S TR kg ] ) ; W X e e gl A R e e e dr e e i a W e
b ] ™ b Wl e d b w o ek Jpodrodp e b dr b & &k O dp dr
& B M dpodp de g 0 e d e eoarmonora on A
AR B b i b Ak ke U K K b Xk mow ke w kX ko
m kB oarea oaomodoam o B

Sheet 1 of 3

e .....-.....t........l.r.........._ ....l......-.... Pl .r.l.r.r.....-..........-......._.

Wk

aa T ku...... H*“...”.._H.._
A e

B ey

e

& 4k k& k 3 b oA ¢

e e s ’ ’ P
R e e e : Y
A L, "
.4.........-...-..... .....-.l..-..-..._..r.._..r i e

&
b a ks hor a0k

- - a u & & 1 =

A & 4 2 b b 2 &2k kA
Atk . N & a atxa"y .....;.....;..-...T.....t...l.._........._ .r.._

b b & oA o

AT A e A e e e
P e e R e i i
S A e ek b R e L R B
SRR e R

L ]
| ]
»
L]
& &
L}

L ]
o
¥

i
Ll

o T Tl o N R "

P T N N NN N

o) e L

Bt dp dr dp dp i dp e dr de om b dr o de dpode dr B b o dr b & dp iy dmodp y Arom ol
- e e e el T T A e e L T i i

e e T

.-h.........k._....kr...k.....tbu.._......r-.

»
¥

. N N N

o & o
¥ _-1.-: e a
-

>
»
XK
)
F

¥
¥
»
u
X
¥
¥
X
L]
3
X
¥
F3
ar
u

..
- &
. .4H.4 *
LaC A

[
L]

L)

x
Y
i

. R o )
““4 o B R T A ; .”.J_.._utk.r.tt&ut..._....._..........._q....._#..r.q... X e
T L) & & &k or ; A ke e i Al A * X & )
o ML L JENE AL AIC N, i A SE ; T N A T NN e AL AL AN o o M N
Pl d ko e o W e L ke i a gk . ! . BT e e ey e e e ey ey 0 e iy el i b X Ll 3l )

- iy e i L Ll A X a e N A ey i e I e ey i ey e e LA N N W W e n
UM MM RE N MM M SR M A N i 3 ; . e e e e e e e e e e e ey e e e B e
S U A R M A0 M e e M R S AN o ey e iy WA e iy e i e e e e e dp 0 e i o

I TR e e e iy ey e e e e e i
R AN * W e ey el e e e ke ar d  K i ke A e e i e e B e e e b

F
)
L
*
[
¥

)

X N &
¥

N e e )
»
)

LN L
E N )
¥ BN
X X N K KK
i
Ak
N
F o
E
L
L
E N )
)
o )
E )

L )
)
[
R
L

¥
¥
i
¥
i
]
»
L]
i
¥
r
i
¥
r
r
ar
i
»

AT Nk
- F r
R

LN NN

T
ar
i
ir

L)
L)

1 _l-.|-|-

Mar. 10, 2015

l.”l.”l.”l.”l.”#“}.”‘”}.”b.”b.
l.*.-.l.l.b.b.b.l.b.-.".
P N N O N N
. X e e e e X iy
. F o S L
WA i Wi i
e N
»
e l.}.}.b.}.l.}.”}.”l.“}.”l.””u- ..ib.l.l..;.l.l.}..;.}.}.}.lq ik kM

& & Kk ._..H.._”..__r....t.___ 2 &
X h_-.._.._._.._..__..'li-.-.._._ LAl

P

" L o ._...___.-_._
NNV A
et

B e S S
) l....._......t.._.?t....n....”.__ “.r”.__.._.__
Ve .“....HEHEHHH!.-...__ ......_ ......_ .-...r“
o e
N N
U A e el
e *
NI AL RN AL A

L]
.
K odo=

r
>

-k a ke y * Xk .l....“.“.. ' 1.....-...1.-....1.................-....1.............1

-

T e ey . X i R
n ke M d b d e w Jr i e e d M k0
NN NN s e P M LN e i
R R e e

*

b ]

i
ron

ER NN
i

4
X
¥

r
.

R N R N N Ml PN N P N

. .1...”..1......_......_.“...1”.._.“....”..“.-.”..”.- .r.....r.r.r.r.-.r.-.....r......_..-................rt.r.rn - .1..“1.'”.._H#“k“.q”b“#”#”#”#”#“l”.
ks a "
-.._n.._.._.._.._....._.... .__5........._....._.-._1..............._.

l

watxty

ok kg g
A

.

o

i
]

X

LR NN N - :.tr..*.......r...”.r....q#....f...............
L,

HII!HHH e

™
y
L}
.
L |

L

'y
o+

o .-.4”4”-.”... .-....“ . .”.___H.qn.__.._.-_

_-_:_.-.41”_-........-.....___.........1 e

N

N e
Ll

»
F
L N S e e
L N o N o

™
DR el s

ey a .
roar g b omde ok BN

- - ol
SRR
ESER DN o
) : T N I N S I I
R . . . . 2k &y ke FE o

r

S )

Jr:-l'
xx
NOE K K N K A -
L)
L)

L)
L]
L ]

)

Triy

X
L]
L ]

L]
My
&

-

ol N ¥ e sl W
v L . DN Ly i
T i T P - N A
e e e i i P T
PN M MR L l.r.r.t.._..._.v.._.._..__....._....r..
Lt .._..._......._......._.._..._.._..._....t............._ P R e i A
- et e i ey R A N : e e i i P . B e A b g A
r il P R NN N P e i it Lo . I ) ‘P ar e h oAk ) P R R 2k o Fkorron FEF
& & B o N o dr dr ko m b g l.'.r F .J-.T.J..T.T.'i-...}..rf l.'.r.l.'.:-.r.'.r.r.r."....r.'.'}-‘.}..*'{‘.- . . . 1. 1|1.-.1.—.1.J-1l r .1..!. "= = = o= om ror = =
.......r.....-.l...l.... P L AT ) ) )

T
i L
dr & &

ir

T

NN e ur
........_.r.._ ' L ._..._.._.r.._.__. * l....}..ri.rli__

Wi
¥
T

[
-

L)
L)

UM
Ll

L
»
L]

L

.y

U.S. Patent



US PP25,331 P3

Sheet 2 of 3

Mar. 10, 2015

U.S. Patent

k]
e wy M -
- -
o L

a

-
-
-
L]
L]

A » XXXEXXXXXEXNX L I U O, i
PR A I R X e A KN AN i i o
AR PN P T P D NN BB N AN .
L A A A A A A A A A A B A A A A A A A
L A i o A A A A A -
nnnnnnxnnnxun\nﬂq‘.x_x.n.xnxnnxnnnn L A A A, A A, A O A R
i o A L A A L i -
i T i N
B A A A A N S A A A A i i i
(o o o e e e e e g I e e e e e e AL A AL ¢ e A A A A A ;
o i A i i A i X
AR R AR A R A A A AR A RN KRN A A A A A A A I O A A A A i
P A A A A O A A A A A A
i i A A, A A A A A A A A A
VNN A A A A A A A A A A A A i A .
. . e e e e e A A A e A o A A A o A A A A e O A i i,
A A .m_xn_xxr.xxvr.x )
ERNEREN S LT A R A A A A A A AR A A A X
L o . Sk A N A A A A E A A A !
N R i . P v T e nnnan__.nnnnnnuuﬁxuuuunnununnuuun o AR R AT R R A
. . ' S A A A A A A A A A i
. . e T e e A A A A A A A S A A A A A A A A i A
. e __.anxnnnxxl-xx__.xnxr.xxxxxr.xxnuvnxxuxxxxxxv_ e Aon X
. . LT T T XX XXX WA R NN KA A A, A A, A A . A, A, . A, A, A A A, A A, e i
. A x x w xx o e e e e e e e e e e e A L A A o A A A i A
. . ST . aanlﬁ?lnnnunxnnnuuuuuu o AR R PR R R R R A A R A X
! o N x x X o L A A )
Sl . . . . A . x A A A A A A A A A A A A i A
L . nxnxunnxuuuuﬁn o A A A A A i i A
. . . . XXX RN N A A X
. ! e A A A A A A )
! ' ! XXX RN AN o A A A U A A A i X
PO A A A A A o
. . . e A A A A A A A A A A A
! L A A A i
. . . . X XX R A A al A A N A N X
. x XX x A W A A i i
: ' . e X X nnxaxxnxnnxxnnlfxxnnxnnx.xr.r.r.r.lg
a B o
. ' . . A = X L A A A A A A
e ! B 2 e e e a a a a  a a
. ! . LT R PR R A R R B X
2oy A A A X
L. . L aannana:nnnﬁnxnxuunnununxnunfr.r_r_ ) A
o . N x x x x X x KX XN N L A A i )
' . . . L e R R A R A L A A A A .
v . . B PR B o AW R B B L P B BN BB A W i
» ' e i O A O A A A A A A Ll -
i . W iy
PR N ' . ' i xnannnnaxnunx%xnxnunnnnuunnn X
e i T T A A N A A R A A ) A A
! . e e A A A A A A i
O u TR T e S i o
B e ' P x R A R A AR A R R A A AR A AR A A A A A AR A A A A A A A AN X
e 2 . . ' o o aw o
RN T a . o nnnnnnaannxnantxlannnnnnnxnxanxxn XA KN X
e e ! i L
N e s G . . X X X XX X X A A F A A A
X ] L . e P R e R ne e R R e e e e R pe e R e i
. P e . P xnnnxnnnnnnnnnaxnnnxunxnx%xnxnnxnn T
e S . 2 i i 3
. O a r i A AR AR A K A
X i Vo L X XN XX XN TN RN N NN L A A
. - A T . P A A A
CSCa . . e ENL S e R R R
. E X P R T . o e A A A A
O o . O A A L
. X " P T . . e x L
OO ! Sl T N M xR OROK R R X X A X XA N N KON N NN XA NN KK NK AWK N X AN
P . . . L i ;
- * ' . ! i i i i
v ™ e T T . . v N N | .
B3 w ' e L S o e e e e e e A A e A i
r N ) N A E X N X XX xRN NN N o
L N T T . N R xR X XA X XM X xR K N N N NN R NN N W N N WA i
- " . S P Lt e oL X X A AR AR A A A R AR R A A A A A O ;
L. » T T T T
. T ¥ e . BN E 2 xR A N N NN XN LXK NN NN .
; » . . . e e e P e A e A e e e e e e e e e e a o mt o e ad x
. . .. . .raannan_-“-_ X KRN AN L
L v v I o A
a - . . XX i
' ' ! O nn%anunxaxnuuuuuu A e a a a a a
PR L e T T R R e s,
L P r N x x A R R K X KRN KKK Lo A
B . | nnnnnannnnunnx o
! . e X R KN XN A NN O A A
. . L . LT . XXX KK XK N A A ., -
. . e T T T N
' B . N A R XX 2 X X X XXX XA RN NN TN X NN XXX A
LT . X X R X o
. LT T T e e R e e e R e e
L P R L e e a a A e A e a a  a a a  a
B ' e L. N 'x x 2 x 2w x x A
. . U o x x w x l XONM K N MK MM N N KK N
. . Ll L. X K XXX N N N N N
e B w x x e x e e e e e e e e e e e e e e a
. N AR XX N T NN
L o, i N
s U . " 2R R AR RN AT XTI KA A KKK A
' L . n__...a__.nannnuuuuuuuuﬁaxuuuuuuua
' A N R R e .qnannnnnannnnnnnnnﬁa A e a a x al
e e . LT W e e e e o A Al

2 B G e R
| L - . ... . L e T A xxnxxxnxx.xnn P
o e e e ]

L
L
o
I M
A, A
il .nx
X nr.x.
X oo
L H
L
A
LA
. x......_ - ....._.__..............4....._...........__...--....
a B - O e
o & I R A S
- e b Jpo dr Jrodp 2 o= b oa
& r dr w ir o bk 4 & & on v
EN ik U Ak g
iy »> b d i b F b A N
i H o N B odrodrodr e dr ok b oa .
o, X = wdram Jrod Ao - o
.r.-_H R A P N S .r.-. r..r.r.-.....t.__.__in.._.l..__ "
Enl A a e de S b dp e A .q..__._..
.r.._.l 1.__..-_
X r b
oy r am
Y = - .rl_
L~ C AN »
L X »
P k Y
Ty o
" i L]
r o ok &
. r & -
1-...-_I }..r.__i .
ey . "
L] lﬂl
III
IHI
]
]
4
F
FER
HHII
ol g i i i A "
unJHHHJHH.!HHHHJ!H!HEHEHHH A I ll

.. . . H
S N _ _
L o e i e f . d ) . .

r.Hv.nx”x”x”n”x”r.”u”x”x”v_xn“x”x”.rn ” ” ” ” oy
a A e aal aa a a a  a  a a a a
S A N N N
g P P Pl o L P P 3, T P 0 0 2 B W P
el A A A A AN A A A KA MM
gl i A e N
ol A M AN A MK XA,
o A
B o o

r.r.r.r.r.x.xr...._r.r.r.xx.xr.xr.xr.xx.xmxxxrxrxffrxxxrx% ;
F ]
o

&

F)
4‘#}#"

[ 3

A A A i i
AR A A AR AR e A

N N N N N N N x H .Hx
; o
e L o o

ol .r.:mv_u.mr.ymr.Jﬁjﬂjﬂjﬂjﬁﬂf}ﬂfﬂ.ﬂﬂﬁﬂﬂ oo o !

gy i
o o o P

g e A p kA bk ww

- ] - [ L L N AL T O A R R
A o a h a
Hxnx”xnx”x”n“x”xﬂxwanwnx s ”xﬂ T R g AP
e x X e
e a a o e .
r.r.r.r.r.r.xr.r.zw XX E RN VoA
i w W Petate e A
O A A T M A ] et ey
”xHr.r.r.Hx”r.Hr.”v“”r.wr.”.r”r.Hﬂﬂ!ﬂ!ﬂ!ﬂtﬂﬂﬂ:ﬂ!ﬂﬂﬂ:ﬂ#ﬂ a"n"n"n"a"u ” ‘1 .1__.“.. H.q....._.
Al NI xR R xR xR
N Wl . "X - .
o A ol A A ) xR x xR PR
o A A o e L XX
o e e g T o e o o e o e e e S N Tttt .-“
X, ol A N ) .ﬂznnaxannnan xR R xR R e M P )
A e e e e e o W e R R e R M I ECE ) 4
PN o A e e x X XX xx e el L e e i ) PR ol )
xr.xuuuxunxxa%uxuuunuaxuuuua X e E ol S N L R
ol A A N R xR ER L A L A M I L A e ) [
F A A A N M M K M NN RN N N R KRR N I ] I T e T [y -
o e N I T xR E X e O A e e A e P
L L A - L I I ] L]
“r.xEJEHHJHHEHHHHHEHHHEHEHHH .HxHxHHHHHHHHHEHHHHHHHHHHHHHI“HH “n"l"u."n"aan . .....1...-1.._.n..r.“.t._....”.4”...'4._...._ . aiey
A A A AR A A AN LA R A A AR aanuup\u: ! !
- r.xxnxr.xxu“rxnxxuuunnxu XX L x
ol g N T o xR Y e
hr“r”rHr.Hr.Hr”r.Hr.“x”r.xxHEHHHHHNHHHHHHHHHHHHHHRHR i I 2 n"aaaa__. ”
o A A I XX x
A i AR .
o e e s N
A N F T .
A A K A A A A A e a  a
A A T T T .
A A A AN AL A A A e e A e A R X
o g T .
) A A A A e e
e e e e e e e e
B o o o e o o o o o o ot e e

x
x

A A I A )

| a .r.rr.rHxnv“uxxrnxnruxurxxnnnxnxn A x

- R xv.xn:”xnx”n”xxxx “r.HnHnHﬂHﬂHﬁHﬂHﬂHﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂtﬂ o
R T T T T T e T T M, xR X
S i
n”x”n”x”xHxHxHx”nHxHx”n”n”n“nHn”nHnHx“n”xHn“nHnHn“:_“___HnHa“nnnnnaannnauaannaanlnnanaan G
L i i i e
X R M XX A R X XA R R RN
XX A XX XXX E AR XRRREIRERRRRRER
XX AR X AR XXX AR ERRREERRERRR
XA x N A XX AR E R R EEE R R
X AR N XA AN AR R ERE R E R R
X AR XA XA L XA EXXIRRERRER
i T
. ”n HaHHHnHﬂlHnHn“aHﬂﬂﬂﬂﬂﬂlﬂ:ﬂlﬂlﬂ:ﬂﬂ:ﬂﬂ:ﬂﬂ RERR
; T T )
u..x” w___“xnrxxxxﬂxuxnxxx“xnx HHHHH n“.u_"xH:Hlﬂﬂﬂ:ﬂﬂﬂlﬂ:ﬂﬂﬂﬂﬂﬂﬂl“a ¥ |
MR RN MR KK MK AN A A AR RN %
A i E
X A A A N N N A A N AR R AR AR R R R R »
N N N i ¥ | ) .
e W M M R R M R R AR R X u i o
A P e e e e R e | St ms -
A K R N N K AR AR A XA X ERERENR R ) -lin\- e
A AN AN A NN XXX XXX EZERERE | » L MR
P N RRERERR | lll"- | ) [ ]
[ ]
. oo, n_. o nunlnlnnnnnlnfnnnunlnqn x inll n.n nv__.ln n.l_rn l.l.l l.... . ._._.I.. s L t..._.___lu L

FETTEFEFEFY¥BF



v Ry,

_.I
- R 3

US PP25,331 P3

EEER NENR XA
e Tty
W R L R R X nnnaann”a
I
I Sl i
A e X R X A N A A
i .xnu.”nx.nxxlnannn .xx.nr.xxlut

A, A A
e

A A A
i o X R A A

] E K A ! - A

E MmN R " . o ; - . (A e e e
g L l"l"l"nnnnna:xr ; ; B N
NI o A A ; ; e A T

HHH”I!IH ‘E]ll.llﬂ
iy

|
I"I"H”I“l”I”I”H”I“H"I“ﬂ"l"ﬂ"ﬂ“ﬂ”ﬂ" ]
MR K N R E N EENXERNEXE
A EEXEEEREIIEEREERERHN
xR E X XX KN XN ER L]

AN RN E NN NKEEE L
HHﬂﬂllﬂlﬂlﬂﬂﬂﬂxﬂﬂﬂlﬂﬂﬂﬂll llll ERER
ERX K K X

|

m A
i
i i
M A
)

A

ALE A
o

N
E

2
a
A A A A N A AN AR

HHH"HHHHHIHI
1)

A A A N AN NN A
Fxﬂxﬂxﬂ

IHHHIﬂﬂﬂlﬂﬂlxﬂxﬂﬂxlﬂxﬂlﬂlﬂﬂﬂ

L XEMXMNENERENLNEEEIETEERERRE
”H”HHﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ”ﬂ“ﬂ“ﬂ“ﬂ £ E N NE X E N
HHHHHxﬂﬂﬂﬂlﬂlﬂlllﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂ D “ﬂ“
HlHHHﬂ#ﬂﬁﬂlﬂﬂlﬂlﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂ" A HIH X
HHIH!HHlﬂﬂﬂﬂﬂ!lﬂlﬁlﬂlﬂﬂ!ﬂﬂxﬂlﬂ £ NEREX HHHIH ;
“H”..ﬂHH”HHHHH“H“HHH”H"H“H”HHH”HHH M EXER .H“H”H -
MoK RN EREREEREXERNN X
]
oNE N AEEXXERSXNERENXELXENXEN i F
HHHlHHHHIHHHHﬂﬂﬂﬂﬂxﬂﬁlxﬂlﬂﬂlﬂﬂ.!ﬂxﬂﬂﬂ o FHHHHHH HHH
H

|
XN
Al_A
MM
I-H:HHHHHHH
e

MR N X N E NN ENEE
A EE XK X -
A RXXEREXEEXEXERENEXERERX
o,
EE N Y K_N_X x
EAXEXXEXXEXAALLNEELEALLNNENLENNKEX

-
“I“H”H“H”H“H”H”HHﬂ“ﬂ”ﬂ“ﬁ”ﬂ“ﬂ“ﬂ“ﬂ"ﬂ”ﬂ”ﬂ!ﬂ HHHHHHH HHH N
RN E N NN N ERE NN AN XXX N
A REREXE XX XN NMNENLNERSERNKNNN NI MM
KA XEREXELESXXXEXEALAXLERELESXENKSALEXENNXX
Mo MM R A E N N N N X L I, 3
X AEXEREXEXELNEENNZXEZXR lll
KA x X X KX XNKMNENMNTENELIR K X K K
EX XXX REXXE XXX XEXEXXEXERE I,
IHIHH.HIIIHHHHHIHIIIIHHH.HHHHHHHH

X EEE K X

lHlIlHHHHPllﬂﬂxﬂ.ﬁxﬂﬂﬂﬂxﬂlﬂxﬂlllﬂx Hﬂl A HHH HHH .HH o
i HH .EFUPHH Hr. oo HHHHHHIHHHI

L

A

HIIIHIHHIIlﬂﬂﬂﬂ?ﬂxﬂxﬂﬂﬂxﬂliﬂlﬂﬂﬂﬂ RHH HHH RHHH HHH o ”
EE_E K X H e HHHH!H.!MHU.HHHH - HHH - IHIHIHHHIIH
I
I H
ﬂ
H

A H

A M
| Al
H’H A

AN

AN MM

Al
Al
2
.
>
Al

AKX R R
o e

|

M
E
A
|

. H"H
H’H
!;;ﬂ -
L)
H"H"
E |

xﬁ“ﬂ

W
FY

)
i)

-
)
]

o
X,

r.
x
»
E R R E R XA R . . AR
i n X X
I I
X X o
A
X
Y

|
oA
A NN NN N N M
E
Al
A

x
¥ A

o o e o e e e R e e e
R AR R B

P B P e o
xu..r.”x“xux“x”x“x“ A .H.Hxnlnx
N ..__."..n )

m

2
|
x
)

A

i
i
2

LI

|
-
II!H
X,
HHHIHxHHHHHIHHFHH
-
M
|
i
|
h_]
)
L]

Al
]
A
A

A

)

F

MM
|
|
i
Al
Al
A
Al
H
1)
Al
e

oA ) )

AL P AL A
o e .
x”xﬂx”x”nxxnxan x xnnla-__. wieLel
iy iy i
A .”nnxmn“n"a"x x
A A
A
e g T g™,

Ml
Ml
Ml
|
|
x
.
FY
Ml

e
_M I-H o
-
A
]
Al

xE AN A

A N K X

E
2

oA A
A
-J-"'J-"J.lrb

N
M
ot
| ]
.
-]
%

A
M A s A A N A
HHH"HHH X
H
H!
F
Al
o,
HH
Al
Ml
o
"
A
A
Al
|

L
|
3

Al

Al
Al
Al
-
F

£

.

|

|

EY
EY
Al
A
Al
|

|
fﬁ“ﬂin
M
F
A
|
|
N
P,
)

)
Ml
H

H-H
H:I:I-I-l.

'
A X . | AN
o e e e " u"l"na e
n..
..

s 5 . S

Sheet 3 of 3

E SR N
SN NN,

»

A

L
LAl e a
LA U
ol s

F:'Il

"."H:H"HM!F

i
LI

"I"IHI"IHHHH“H k
IHI HIHIHHHI_ .u... *

A A
L el et el
X -.|.r.-......-......._.._.._.r.._.__|..r.r._.__n

L)
]
T

XA KN A x...“”xHx”...“”xmx”x”vﬂxnarxﬂaua
R A A R A A R AN r
AN A A A X AKX X
. "xﬂnmxmnjxxnrxxnxnxax
) nn“xnxmx“xnzna“a" o™
L
EXXXXEXXNXRXE
XA A A NN R
A AL A A A R e
A A O A i
A A A
xr.v“Hx.n..._ujnxx”xnu“xﬂxrunxauannnn

L]

Kl

Xy .
'a-*l-‘lr

L AN

T
b*

s
i
H o P
¥
; ! A ; ___..nn._..ﬂxn.x

'.-I

LT, ! l.-..-.i.-..__.-.r.l-.-......._.__ki ..

x i AL LI RN
- aa e e

A LI SR I

e
Illll IIIIHHHIH x X
e
R

Mar. 10, 2015

H-HF!HHH

||
ot
H”H
A
| ]
4
o

Al
H
x
H'HKH!H A A
Al
A
|
|

|
A
.h.ll-ll":
e
H'il AN M A X B
Hl
.

Fd y & oar
e
E NI ;

n
'
-

HHH”H”H”H”H“H”H“H“H“HIII
1 H!HIHHIIII
oo A N N
MM R R E |
L A LT & T XK
Ao KN R E N
[ W X M XXM E XX E
FE
F
XA XEEREXXEXRE
..H.!!HHIH]II ||
LA A A N R E R | ] o
HH!.HIIIII "l" | ] . . ' .-.v.-.__.....un-.-..—.-_....._..l”.._t.._n._.__
- e T T .

T i i i it

X i Jp b Jp b b b &
dr b a2 m a i b & e b kb on

Ak d b kb deroaror o
o ok ..

.
AN &k .
; e e T
P £ Hal".ﬁ R Y . [ L
N L M A N M o W B v e -y .
B O el e e et ot A A ] PO .
aa wa T o e LA e
o A T W e 2
i Py N n
P N ey - e e
kA A b oa dpodr ok ¥ [l o TP
W O b b om A da o P R T a S SR
& FF b b b ow b A om o o drm oo & dp e el R de Foa dp i dpm
NN N N N R A
O A "k
P & d A
r
. .

LU I
N

-
X
L) N
rm Ak kM d o b j b oa k& kAW N R
n b ko o bl d e bl j dir i F L .
Foh . i.r.__.'.r.-.\.-..r.-_.........._....hl.#.rt.r.._l -..i....i..............-..._.............
e e e apa e
e

o i o= . LRERCRE N A

&
-
-

L)

s
R A A Al N A A A A
R S R o L M, N A N
R N N W N A N NN
N N A N s
Wl A ey B e e dp e e b d A e ke
W . m a e e dp i i e i kA U b oa
P A M
Fom e g e e dd b b kMMM o
AR N N N NN N N e
P A N N ke kg ks oaw b
I e A N
. a . L e i.-...r.....-_.....r.-...-..-..rh e e
PR - . . . . e e N e e e
TR T . . e e T
LR AL AL AL AL AE N T Tt Lo TLTuTT kA n . .
R L L

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

