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Botanical/commercial classification: Malus pumila Mill./ More specifically, the ‘Delblush’ cultivar forms yellow fruit
Apple Tree. having an orange overcolor on a portion of the skin, and the

Varietal denomination: cv. Delcored.

SUMMARY OF THE INVENTION 5

The new apple tree cultivar was created by artificial polli-
nation during 1994 at Malicorne, France wherein two parents
were crossed 1n the hope that they would contribute to the
desired characteristics. The female parent (1.e., seed parent) 10
was the ‘Delblush’ cultivar (U.S. Plant Pat. No. 10,276). The
male parent (1.e., pollen parent) was the ‘CO-OP 30’ cultivar
(U.S. Plant Pat. No. 9,193). The parentage of the new cultivar
of the present invention can be summarized as follows:

15
‘Delblush’x<CO-0OP 30°.

Seeds resulting from the pollination were sown and 13
small plantlets were obtained which were physically and
biologically different from each other. Selective study culmi-
nating 1n 2003 resulted 1n the 1dentification of a single plantof 20
the new cultivar of the present invention.

The new cultivar was found to exhibit the following com-
bination of characteristics:

(a) displays a medium-to-large semi-upright to spreading

growth habit,

(b) forms attractive large fruit that commonly 1s ready for
harvest later 1n the season,

(c) forms 1n good yield generally large bright red-purple
fruit having an excellent keeping quality wherein the
skin coloration 1s influenced by the degree of exposure to
sunlight, and

(d) displays very firm fruit flesh having a pleasant juicy
sweet flavor upon maturity.

The new cultivar can be readily distinguished from 1its

ancestors and all other apple cultivars known to the originator.
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‘CO-0OP 30’ cultivar forms Saifron-Yellow fruit having a
Cardinal Red overcolor fading to orange.

When compared to the ‘Golden Delicious’ variety (non-
patented 1n the United States, the new variety displays more
vigor and stronger branches, commonly tlowers a few days
carlier, and yields fruit that1s ready for harvest approximately
two weeks later.

The new apple cultivar has been found to readily undergo
asexual propagation and can be reproduced by conventional
routes, such as budding (i.e., eye grafting). This asexual
reproduction as performed at Malicorne, France has demon-
strated that the characteristics of the new cultivar are strictly
transmissible from one generation to another and are firmly
fixed. Representative rootstocks that can be used with the new
cultivar include PAJAM® brand of 2 Cepiland, MOEMLA
and MINAKB. Other rootstocks also can be considered and
utilized taking into consideration the soil and other environ-
mental conditions that are to be encountered at a particular
growing site.

The new cultivar of the present invention has been named
‘Delcored’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs show typical specimens
of the new cultivar as depicted 1n color as nearly true as it 1s
reasonably possible to make the same 1n color illustrations of
this character. The plant material shown 1n the photographs
was budded on PAJAM® brand of 2 Ceipland rootstock and
was being grown at Malicorne, France during October.

FIG. 1 illustrates specimens of typical foliage and bright
purple-red mature fruit ready for harvest;
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FI1G. 2 illustrates a closer view of a specimen of a typical
bright red-purple fruit when exposed to the sun ready for
harvest as well as the upper and under surfaces of the foliage;

FIG. 3 illustrates specimens of typical fruit-bearing young,
trees 1n an orchard setting;;

FIG. 4 illustrates specimens of fruit ready to harvest
wherein a typical fruit disposition 1s displayed.

DETAILED DESCRIPTION

The following 1s a detailed description of the new cultivar
of the present ivention. The description 1s based upon the
observation of approximately eight-year-old trees (except as
otherwise indicated) when grown at Malicorne, France, dur-

ing the 2011-2012 growing season. The plants had been
asexually reproduced while grafted on PAJAM® brand of 2
Cepiland rootstock (non-patented in the Umited States). The
chart used 1n the 1dentification of colors 1s that of The Royal
Horticultural Society, London, England (R.H.S. Colour
Chart—2001 Edition). When coloration in common terms 1s
provided, such coloration 1s to be accorded 1ts ordinary dic-
tionary significance.

Classification: Malus Pumila, Mill.

1ree:

Size—Medium-to-large, at eight years ol age com-
monly approximately 2.5 meters in height and
approximately 1.8 meters i width.

Growth habit—Semi-upright and spreading, ramified,
and somewhat drooping.

Vigor.—Medium vigor to vigorous when grown on stan-
dard ‘M9’ rootstock.

Fruit bearing—Appears on one-year-old shoots.

Trunk diameter.—Approximately 5 to 6 cm measured
one meter above the soil for a tree of 7 years.

Trunk color.—Greyed-Green Group 197B.

Branch texture.—Generally smooth.

Branch color.—Grey-green commonly with some
Greyed- Purple Group 187A for one-year-old shoots
when fruit 1s at commercial maturity.

Branch habit—Generally considered to be moderate-
to-strong for the species.

Branch lenticels—Commonly approximately 2 mm in
length, approximately 1 mm in width, and near
Greyed-Yellow group 161 A 1n coloration.

Crotch angle.—Typically near 65 degrees measured 1n
the horizontal plane.

Annual growth.—Commonly approximately 11 to 25
cm when measured on extension shoots arising from
branches approximately 1.5 meters above ground
level.

Internodes.—On one-year-old shoots commonly
approximately 16 to 23 mm in length and approxi-
mately 6 to 7 mm 1n thickness measured at the center
of the middle internode.

Pubescence.—Slight.

Bark lenticels.—Commonly approximately 5 or 6 per
square centimeter, approximately 4 mm 1n length,
approximately 1 mm in width, and near Greyed-Or-
ange Group 164B in coloration.

Foilage:

Leaves—QOverall shape — elliptic. Length — com-
monly approximately 9.5 to 12.5 cm on average with-
out petiole. Width — commonly approximately 7 to
9.5 cm on average. Apex — acute. Base — obtuse.
Margin — serrated. Texture — smooth on the upper
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surface, and with some roughness on the under sur-
face. Color — near Green Group 137A on the upper
surtace, and near Green Group 139C on the under
surface. Venation — reticulate, near Green Group
140A on the upper surface, and near Yellow-Green
Group 149A on the under surface.

Petioles.—I1 ength — commonly approximately 4 cm on
average. Diameter — commonly approximately 3
mm on average. Color — commonly near Green
Group 143A on the upper surface, and near Red
Group 53 A on the under surface.

Pedicels —Iength — commonly approximately 2.5to 3
cm on average. Diameter — commonly 2 to 4 mm on
average. Color — commonly bicolored, Greyed-Or-
ange Group 166A and Yellow-Green Group 152B.

Stipules.—Number — commonly 2 per leaf. Length —
commonly approximately 1.1 c¢m on average.
Width — commonly approximately 1 to 2 mm on

average. Color — commonly near Green Group
139C.

Flowers:

Time—Commonly commence at mid-April at Mali-
corne, France.

Bud color.—Red-Purple Group 39D.

Bud shape —Cupuliforme.

Bud length—Approximately 10 mm.

Bud width.—Approximately 8 mm at the widest point.

Fruit:

Maturity —Late harvest date, commonly approximately
September 25 to October 107 at Malicorne, France,
and approximately 2 weeks later than the ‘Golden
Delicious’ cultivar (non-patented 1n the United States)
at such location.

Size.—Large.

Width.—Commonly approximately 8.4 cm on average.

Height —Commonly approximately 7.4 cm on average.

Weight.—Commonly approximately 220 grams on aver-
age with fruit size and weight being influenced by the
cultural practice being employed.

Shape.—Generally cylindrical.

Stem cavity—Approximately 25 to 30 mm 1n width on
average, and 19.3 mm in depth on average, and com-
monly with shades of Yellow-Green Group 153B.

Fyve—Small, commonly with a partially open aperture,
and with a basin approximately 13.8 mm 1n width on
average and approximately 15 mm in depth on aver-
age.

Stemm—Commonly approximately 16 to 23 mm in
length on average and commonly approximately 2.5
to 3.5 mm 1n thickness on average.

Skin texture.—Relatively thick, smooth and shiny.

Bloom.—Present on fruit skin.

Cracking.— Absent with commonly no tendency for the
fruit skin to crack.

Background.—The fruit background color commonly 1s
Yellow-Orange Group 14B when mature.

Overcolor.—Commonly approximately 90% of the fruit
skin surface bears a coloration of near Red-Purple
Group 60B when mature. The extent of the overcolor
on the mature fruit 1s influenced by the location of the
fruit on the tree and the corresponding level of sun-
light encountered during the ripening.

Russeting.—Commonly absent or sparsely present at
the stem and eye cavities.

Lenticels —Generally round 1n shape, small, and com-
monly approximately 0.5 mm 1n diameter.




US PP25,222 P3

S

Firmness —Crunchy, very firm fruit flesh and com-
monly approximately 8 to 9 Kg per square cm at
harvest.

Flavor/avoma.—Fruity, refreshing, pleasant to the
mouth, very juicy and crisp sweet tlavor, good balance
of sugar/acidity with a Brix commonly near 14 on
average, and a good overall eating quality.

Flesh color.—Near White Group 155A, with slow
browning when exposed to air.

Keeping quality.—Excellent, commonly maintains
firmness and juiciness under customary cold storage
up to approximately six months.

Stem locules—Commonly approximately 2 cm in
length on average, and approximately 9 mm in depth
on average.

Ocular locules —Commonly approximately 1.5 cm 1n
length on average, and approximately 1 cm 1n depth
on average.

Seed number.—Commonly 7 to 10 on average.

Seed locules—Commonly closed, 5 in number, and
typically 1 or 2 seeds are present per locule.

Seed size—Commonly approximately 9 mm 1n length
and approximately 5 mm in width.

Seed color —Commonly near Brown Group 200D.

Productivity.—Very good, with appropriate thinning 1n
excess of 20 kg of fruit has been produced 1n a given
season on a seven-year-old tree at Malicorne, France.
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Resistance to disease: Resistance to apple scab comparable to

that provided by the VI gene has been observed during
observations to date. One of the two parental plants pos-
sessed the V1 gene, and after the new cultivar was 1nocu-
lated with apple scab, resistance has been observed. A
slight susceptibility to mildew has been encountered. Dur-
ing observations to date, medium sensitivity to powdery
mildew and bitter pit during storage have been encoun-
tered.

Hardiness: Well tolerates winter temperatures at Malicorne,

France.

Fruit usage: Quality dessert apple with crisp firm flesh, juici-

ness, and pleasant sweet taste and aroma.
I claim:

1. A new and distinct cultivar of apple tree having the

S : .
following characteristics:

(a) displays a medium-to-large semi-upright to spreading
growth habit,

(b) forms attractive large fruit that commonly is ready for
harvest later 1n the season,

(c) forms 1n good yield generally large bright red-purple
fruit having an excellent keeping quality wherein the
skin coloration 1s influenced by the degree of exposure to
sunlight, and

(d) displays very firm fruit flesh having a pleasant juicy
sweet taste and flavor upon maturity;

substantially as herein shown and described.

% o *H % x



F A A
L

A
]

w
E

o
.

o

X HIHH. M
A H?E" A

.

E
F
L
-u"
EY
‘.H

F
A
]
L/
)

US PP25,222 P3

lll“a A
G
o
R
XE R R
E®

|

A

E |

F

)
e

o
- |
|
x
Al
FY

|

o

F
E I I I e e
X ™

|
g e e

A
]
W

L
|
|
|
o
)
)

R

e
IIIIHI'I'
A
Al
|

A

e

. -l:ll -
»
a-:fl-':':
r
»
o
A
x
Mx
u
2
n'n
2
o
N

r
s
RN
-
e
)
ol
)

[

L ]

F3
L ]
i

an
)
F
Hd

¥
»
¥
)
Al
i
)

e nanu_”x
¥ ln“lnlanllnlnln >, o ; A, k
e e A i R F F ; X aaaa"n“xxx N

Al
H

I'Hxil!xxﬂﬂil!ﬂ?!!!?!?'

Ml
B
]

L
x
o N XA

HHHHHHPHEHHH

FY

3

xﬁ:ﬂ:ﬂ
M

N H-HEHHH
MM

. H:il!:?l!:il'
L

E )
”::”x”x”
b

A

; s
& b 4 & k b ka3 a2

4 -.Il. Il.l.-.ll.'l.ll.l.._l._i

J J L N N N T |

i b . i 3 o ! S P P

ﬁ = i b 3 ] ; | i [ ] g i dr i l.l.l..._..._..__..._..r.._.__.._..._.._.
: .-..-..-..-.. d ’ ALK oA N R N

& EF kb b bk kX

F3

r

Ll
EN N
Kok ok
PR

X ¥

LN
a & & F F b kb F

e
F"H-lulll
A
L)
Al HIHH_

.
& i

»

Sheet 1 of 4

l“"h

X X ¥ X"
g |
= E

¥
»

.l!x?d!?l?l
M_x MM
*

>
4
o

&
-
-

B ol a doaomom a m
P N )

“-_"i..____-nn WO L A
™ :

h s

e

{

paal

"
A
P e
i
A MO
T e
EN A
L
NI N
Wy e & ar e e g dr
- N R
AN [ ; w yaaan a

- ’ p e a
h & &
._._-__-_u-.-"-.__.-_.-_.".-_._:_u.-_... Faat e et

L]
XN
L

»

]

lla llxaaua xll__.
laal s a:xnn. S

.w .-..___
LR R e )
-

AAAE kE

»
*

>
»

l-Jr:Jr:

Lt
»

1-4-:q-
Xk B

.__..-_.___._...__..-_.__..-_“... Ll ...“.4”.___“._.. L) .4“._.. L

N N TN D AE L NN o)
R MR T MR M M
....._.

)
)
L)
)

i
*

¥
X
E )

¥

»

L)
»

EY
L)
»

»

R

e e ) x
[ ]
LN

s
F
I"HHH
-
X

Jan. 13, 2015

X
|
F |

'IIHP
M

i
-
I-Huﬂx?t' ':I-:"Il”x k.

A
A
o
K
.
]

L

o)
-

)

.
L]

.
F Iﬂv
-
4
a;

M
|

i
™
o i

& e
N AL
r L EEAS
R
-

.-_
.-.

K gt Ko nr.v_“a

L
a .wa ) xwr.ﬂn x
: 2

X A MM
»

)
|

A A
»

)

E )

x

i

E)

»

»

Y
»
KK N K RN KX

|
A_A
5
o

Ve

L ]

)

)
L3l
L)
L)

)
Jod o f Jroir b nom ko b owa
” AR e R e b b R

A A AU b e b kR
dr o dp Bk k om A b om & .
N LRI

RN .

»

ir
ir
ir

L 3
L

tat e

e ar

i

CaC )
-

.'

Ea )
»

5
5

™
™
i

L RCC Ol
™

L
L
»

RNt S
x
r
r
r
r
[ ]
1]

x
»
)
X
»
EC)
P

E Nt Nt S NNl S N SN R SN
L)

i
N NN N NN )

»
B

F
P ]

a»

»

L}

)

"

T

"

B

.
dr dp b b b b a maoa
a s ko

R e
dr dp o O Jr Jr Jrdr bk & o a

dr dp & Jp = b & = oaoa
b & & &k bk bk dra h b oaoa
& g b ko b omoromom .
L N N IR

)
N
L)
Eal
s
e
L
F
Ll
¥
Fy
» X
EaE
4-:4-
¥ XK
X B K
X
K
™
¥
1]
[ ]
.

Fy
r
L
[
[
]

.

L e e
L
L

L
Ca s

i i
™
™

[

»
X X
)

wray
&

-
[}
¥

ks
ENN
LA
&
iy

&
&

»

LR

E N e N )
x

F )

i
¥

»
-
» k
X ¥

x

*

o NN )
x

- X

i
*
ir
i
i
*
[y

ir
*
Fy

.-......-......_.........rn.r.....__.__n.__.._.._n.__ at

X

»
»
F
X
X
)
X
X
L]

"
]
L]

.

]

X
X &
i
i
X
L
r
i
b
.
.
b
.

L]
[ ]
r

R

F )

*
H P el e

- a .
}..r}..-.l..r}..-..l....... & .;..._ * & .r.._ * " * atr

x'x
et N N N R NN

»
L

UM NN N )

»
¥

Iy
L)

X
A R M MM )
xx
RN
e e e Ny
»
rl

»

ar S k2 aoam
.....r......_..-..r ....l.........-. F P hoaoa
dr d i i Jr Jrodr am & & & w r
& dr @ ko b b bk k omom o
.-..-.....................r......-..__ X

ir
- r

*
)
[

e
...H.r...”...
Ea )

ey
kN ko
ir

I

Ny
i

x x
TR T

&
LR R N
.-..-_”...”.-Hku...”...n.q & & &

A
.-.

i
L N
S ey ”.q.._.__.._._.q .
A A ok kNN ok oa
™
i

-

L

& kT
5 X
& &

X
» ¥
E NN )

F)

i
- . L) L
= Pl N ; », Bl ok e
e ; ol . Tttt I e e M A a N ke ke ww
/ Mt dp by de Wl W ki ke ke bk s ke

....
._..I.-_....q ._...4._._._...-_........4....4.4
| ] o dr & ¢ B-H ir dr dr B b i
- E r A b o ok
O O

L X Lk
LA x CaCRE
PR R N N I e
r F F |
P N S L O i

[ d ¥ L)
1 ) N " L0 a0 )
A e i e e T T e e .

L
»
¥

L
L]

ll"#'-l
l‘.'.
X
¥

¥
)

X

»

X kB K kKK
v X

b »

x

FY

F

L] i.-.
-

vt *4'4:4-:
LR N
X 8 X
[

L)
L) L)
U SN S )

N N

[

L) i .-_H.q“...“._._n.q”...”...ﬂ...”...”._._
.4 .__..___.-_.__..___.___._...._.4._...._......_..._.._._
l
.-.

F)

&
Pl
e N s
* G i R R
) L )
i ek

Lk

- I- r-

F )
»

vt ety ety
»
&
F)
»
]
»
»
¥
)
»
»
»
»
»
»

]
_-_”_-_“...H...”.._H...”...H...H...H.._ [y 4;.”4”...”...”..”.__ R
L M o
LA L e
u L A M A L

[
N M M M MR R e M
.-.
i

LN
L e el e e el R )
o i T e T T

»
LR RN NN )

X X

a3
P A R e

i
»
»
»
¥
L)
»
»
»
»
¥
¥
»

a .
&+ ll.fli'il."'fE'li'l.l.'..r&.fi?f'fl.'- LR B I B B R B B R L I R R

)
RN )
e BN )

Eoak Sl el Sl b Laat al al el R b r : .

M)
-.' """"ﬁ.‘"" T“"".‘.‘.‘!‘." ~ . . *

**"‘1-4!
NN N )
ety

LN RN )



N R R R R Ry
» A, P Ly o
e .-Hr“kfurn...”...
ax
wra et
i
-

-
i & &
RN

Ih

R RN
R Ko A e
|

)
]
A

Ny “r.ux”a“n“nua“n“n:ﬂ
R X .

-I-H"H-H
Al :!

US PP25,222 P3

lu;:;"l

A
= A

MmA A NN
X
?‘!:‘H?ll

HE X MxX 3 BN

IIHHHHI!I

i ]
R N R
A KN KX NE o
L M K N RN KX E
PHHHHIHHI.II .

X E N HH“I“I]II
et
X RENREXENXENE

A l-:.h
H:I:I:I:I
A

s

2

M
A A

-]
AN A

HHH x_E
HHHHH - HHHHHHHHH

XA T T T T . .
ﬂ\N.ﬁ oA AR A A A A A ; ;
X

oA M M NN N KR X AN
XA E X E XN EN NN TN L]
HHIHIIIIH!IHI.HH L]
A ll

k. |

._.. .
oy xx”v_“v_HxHﬂ!ﬂ!ﬂﬂlﬂ:ﬂx”xmxnvﬂx"na o0
gl e e K e g KR

AN
HF'!PHP' J

L

W W

M)
L)

L N NN AL
K e e e e e
; ’ AN
. !, LA ; EaC )

|
)

i

o

HPHFH ..ﬂ HHIIIPU

|| IHHHHIHHIII!F

o e e
i
]
i |
XM
N A
i

A,
MM N W

Sheet 2 of 4

FY

= d
-d;_'?'!?d?l?d

nov2

et .
et oo $
i i HHH Hﬂ!ﬂ!ﬂllﬂl'lﬂlﬂll llllll .

X N EZFENNYEFHN HHHHHHU. Ll ;
| .
-

”x”xux”y””xﬂn X R KK ’
i x-.lt : 4 -

o M

i a o a
Ep i i
oo

EY)

HH
o

i

i
o AN
e e PN
B ded O d ke ke

i =
. W b ok b ok s ks b S A N s A Ao
3 o o a & r m b a &k b & r hoaoa

e

Jan. 13, 2015

¥
-
ol ol ol F ol r &
PO Do 2 R / .-_H._._”.-.-._._H.q .-.-._._”.. .._..H.._H...”...H...H.rutn....“..-...rn...“ .r.......”- t.r.r.rH...H.r......H.rH...H.......-i." . Tttt ._....,H.r.'.r......”.......q U .4H...H...H.4...4H.......4
| !....._1.....-..-.-_ IIHHHH.HHHHHHRHI Il L I-_ .-_.-_.._.-.r.rt....t....-_.-..-............._..r...b.-.-.._....-...... .r.._..r.t.....v.__.l.._..r.....v:..._.........-.... i ¥ a ._1.1.._. .-..._.._..._..-. - i u
) AN KR ; W e e e e e el e e B dr W i
xR PN N N N N R o O N o S / Pt

E R xR e oy b Jr dr i 4 f dp e O & O U b e dp 4 O i i
lﬂllﬁll“ll 3 L]

o)
Ml
X

[
LM M)
ir
o

E

L]

.

Y

Ly

L
LA
¥

x
L J

X
E)
»

-
)
L
X
& K
X
L
L}

EE X A A

¥ L)
bk d b K b b b o dr dpdpode b § Bk Mk & o b Ak

. .r.._ .r.._ .-_.-...r.....-..t.....r?.r.-..r.r.-.......__ .r......_..-_.._......-_.-......-...r.....-...l"l" ] ] ; L 'y .-...r . .r”.

*
L3
[3
ar

Y
[
x
L)
& &

.
& & kK
£ ¥

i a e e de 0 i i A e
1“......r.q.r...t........................t......t..........q............ :..r.r“l“-.
LR L ol .
F i L N
¥ .r._......._.................._....H...H.q.a...u.q”.q“-............ .r...- I
N P ( A e
A L e ;
L |

- ] » ¥
xxE X XK i
] _nr.auunnnaanu-. ¥ -
r &

““HE Hﬂl"l lﬂlﬂﬂlﬂlﬂ lﬂl | Hﬂl l” x l..-.llil}. -, ot .ll.}. j.i i
J *
|

*

¥

¥
ar

»

i

b

¥
-

¥
L]

&

*

i

*
L)

ir

*
»

:.
L)

3 ¥

e Ay
P A M -
u i e -

L]
X
L ]
L

»

A
L
Ly
F)
X
»
L)
F
L
L 3
.

.Hl
|

L ]
L
L]
L]
»
&
»
&
.

ir
*
L3
[}
-

¥
)
xF
¥ RN
[
1)

&+
F)
&

A i"l.
Al Ixil :hI-I

A
*

T

i ¥ EER ] ] L ) i o b & N
A AR R E R AR X " - “.._..._ Mt
X “xnuu_. B RN RN K R N e - . .._.“.._..__.

) . L X N
)
*
¥

.
-

..
-
X & A b ar o=

P L

[}

»

2

|
e
x
LA,
|
|
|
1-:1- )
L
L
¥
¥
r
¥
¥
-

L C )
| by &

E |
E"?l
-I'*-I L
L ]
»
L ] '!*
#"-I &

>
WX N
]

|
?l" ?l-
eyt

N |

A
‘H
»

N

AN

xﬂﬂwx”x”x“n w0, X

X A
ox aa a

A A A e
PP

! oA
A
R

U.S. Patent



US PP25,222 P3

Sheet 3 of 4

Jan. 13, 2015

U.S. Patent

X

R - & X R
W N N r..r..l:!.ﬁx Nt e X ot N w0 ) : L o i - ) ] 4 ; o i
o e w e ww e A KR ML > i il ! ; ) ] b, p 4 ; 1 ;
s e . o ad a2 P X oy AR 7 d L J d J ; ’ d J
Lol Al " ol

A A AL W A LI O

1T W “.-_ B Y
. i R e+ TR .
N RN R K e A e : . .
W n lxnxnﬂv.nnun e nnl-rr (el - ..._.
e MM MO A K .
[ [ . & . «
A R M W o el .
- .
A
s
| ] -
v
5
L r '
.._'Jl_ﬁ " W ar e r )
. x Tk " *_x
R b e e e e e T ; ', O
* A I I L i Pl ) ! . LA, o,
o AT N N N P IC A AL L N ] e ol ; ) X AL J 4 . J h LN, a0 i ) i Lol
p A e N R NN AN NN w o ] W ol o, o gl X . my i, ; ; i ) ; 5 ol
P T N R P N : - P e 4 i . o o : : ; . w : . N .
¢ S R N T,
O Ml I el g i P i L T T e
r e o e e e i Hp o a o  a w
PO S S A, s A PN N N
AT AL ; T e A
N e ¢ N e T
NN v e M e e
T i ., Pl e W R
. P A ) T e T SN L
S P e e T
L Lt ......_......__.........r.._..__......_.....r._..__.__ .....__.....r.r.r.....__.r.r.r.-T HHHHH.I.
. LT r
e e ! e e e
SNt ' A N R ar T e g Ty T T g " A
e e ki oo o e e o e e e e
P T R T ln."-.t.r...t...t o dr g e 3 hl!ﬂ
' e e e e e e e Jr .__......r 3 .HH
' o r . 2
. Frr o or Fr oo ' Iu_.
S et 1!::?
- [ a
a et
o . A
e AL
e e e
e
. e
] ' ] 1.-._.111 i R
. L .r.l..-..-...... ....H
Tt » Al
e S N e e .-.T.r.r.l.".-_ . g
LT et P i Pl i X & ....l..r....r [ .......
. ' e e e e e n o kR de g b b o deode bk A e dp dpde b Bdr
N omm d d dr dede b drde de drde e dr o dedr e e O
N ra P r o e roror L d b & dp o drode & o dp b drde drdp Jpode dp dr dr dr Jp de 0y
ki [Finl il e e e e e T e e e e S e S i S S
PR M N T N B oa h kam dr b dp dr dp e dr e O it e dp o de o de dr
gl oy P N N . . ik e e N N ) s
w o i S o e i e e e e e e aa k d kel g b ke e de Ak b Figih
o P N ] . R [ S el Sl S S S Sl A S ) e
) e et P T T e #...k...r.m.._.-....
3 & & & & Kk L T T T I R R 1llr.'i'..r I R R L I g
P N ) Fa N N T P e e e . roa - R N - i
iy i F o ' rroaoa o #. - Jrok drd e dp ‘
e ) s e e e e e i Figr il [ il
P M A e ] Vo e e . & Ak N A A ;
A T A i x *
WA R e T » L"".u_,.— i,
DLt ML A N e t.l._ﬂ._.. AR AR x o
o e e T e W LT et RN e AL
T ! e o .r.....__.n-
e e .. P T S S e ' TRl Sall S ™l .-"
P e M N ro. . . Lo 2 ard Mk b drdedr bk de dr dp K -
l.-..-_....-.l..f.-..__..-_.-.li_....-_l.-_l..-..-.}..-.}.l.}.l. .. . . . ST e I S S S e e e e S S e S S et ".r.
R A W N TR e
P N A A A N AL M N I
a0 W e
L M A M L N T
A e e e e
A A O i AN .
A e e T A e '
Rl M Al ol sl .
DL Mt N ......t....r.r.r....”.. “-"_..f...t.q L
_...-..-_.._..-.l.-.ll .-_.-.}..-..-.l....l..-..-.l..-...........-.}.l.}.}.}..t...k...b__.__.... . ) LT [ i S S S Y n-ln.._.r.._.r.._.__.r.__.._i..__-.r.t....l.r.._.....t.__......_..r._...t.....v.-_. - IE.._.....t.... .
o s [ e S e e e i r r maoaaoa b b bk kb Bk M M h j b oM homod o dodoad dod o dodod ok
A R, Tl il S e F i e i e e P S T e e N e e e e A S il "
w [ e .. B h om  a h ok d oA koA o d e dr b o ok om A Ak d dr dr d dp
o ) & d kA oroa . R . " a2 b s s s sk hoahmh kol ddowoaoaoaowomoad il i d
[l gy d i A w . Fam e drd A d b d M omoarmaom e Ak e
P gl g™, ur o d Ak [ e Sl T S S
Bl T a ' et e e e
gl ar dr iy e A a ' o m oma A A de ke A e
R W ' ' e e e e e
. PN e Wt T T T T
- ur dp p e dr ok ' ] o w W oa ke o de i MW
o at i Ty iy r N R
- T e Ty e S
L WA Ty T . I o N
e} PN At B N I I T T T R A el
s g e a L lh.._.r.._.-...._.__.._.r.r.....r......_.r.....-...........-...r.....r.........r.....r.r.r.r.r.rt.r........r.;..r.rb.....r.r.;..-...r.....:.....bb.b#.rb..r.....-.
l:.“i”l.-.l.-__-..-.l .-.”...”...H....H...H...}..._ T A A .._...1..1.._.r.r.._t###kktbbbkkb#k##kkkkkt#”
o
oy Pl N o
k) w T W
L LA Pl
) P NN o
" W e e iy Wy e x
L R I L e T
l.....-......-_.-_l_.-.'.-..-_....i.illl####}.ll.{##l.#}.l.###tb i Y .._..r.-...........r.r.r.-_......r.rt.r.-.... .....r.r.r.-_..r.._..-. .._......-...r.....r.._..r.-...._ t.-.......r.r.r.r.r.r.r.r.r.._..r.r.....-...r.....r.....r.-.. ! .II W
N S I T N R R T T T R R Rt g o g g o o g g g g S S R g e e S g g gy g St ., "l g%
P el D R R R o L Nl e
- P M M N ) w0 e e e o
SN0 ar i T T e N T e N A N N R N N xx
e A T e e e e e T e T e e T e T T e T e e T T T T g o
- PN NN NS L T N o o o s ]
=Tat, et a  aa e e T ™
W e e i e N I o A L S N x N
T .-"-_:.._._ X A A il AN e
e el x & e
Calalaly KA
._...-.._fH X
o

- X ik b
A dr d r de drd M i bk
h_.._.._1.._.........._,..q......_...,.._..__..._..._..._.._,_.1......_..,_.._q._q.._..-.-".__.
e el A i
L N T
o oy .-_-..__.-.w.r...t..........r&.........k..r....q...a....qt...ﬁ...
N : N N N
P A NN N N X ] ; T M T N M A
e e e R i Lo I I A T Sl N
e T T Y, e T
L O I h e U e dp i e

*
r

py
Sl )

ur .
A I I A e A A e A S Nttt sl ot “
g I 0 e v g Cp Ryl :
T T it
w T a a  a i A U i i e e Ui Ui i i T Ty A i i i i e Vel e T e e X
O R Sl Al St e i i gt S S A S St T e W e e e e e e e W e e e e e e e e e xxﬂ
I I I L x
F R e L o Sl el o e 2
» R A L R L F
L R e e ey e e
N A N N o o oy x
P Al i a at aaCat ataal atal a a y - x
L I e e i - x
A A L A e,
o e A .
e S L L N ey iy Py iy iy i Mt Py i
R I N T  a a  aa a  A wowa a  ae w e
T Ty e e U Ve e X ey e e
L e e e S Sl e o g STy,
AU T T I U U T Ty i e T T Ty
L T R ey  a a  E R e N,
L N I I O e e g o R g Sy :
& o o ar & ar F > o
o i .-".t P
e e  a a  h h
L L  na a l B o  Speety L
.___.__..___...........__.r.___.__...........___...a................k.........tt.........k.......__t.r...._.i""-MH »
R a a Mt S N ot Nt e B W =
» AR T T T T e Ui i ey e e e e e e ay e e e X ol
L I N e
Ll R M A e et ot N e )
. L I e R Ut ey ey e g Sy
ettt Pl L Tl e e e e R e Sl el e oy 7
P T e e T e T R o N A N RN )
e e T T e i e T B T T I I o g Py s
a T T T e a a  a  er E B T e e e S e e R e ey by g S S Sy
e T e e e o e e T T T T e T o e  wa r wa ae aaaaa a e
e o o i e Vi e o L I I I e Rl gy i S S Sy
e e e e T e e e o e a  wa e a a e  aTaa a aTa aae a T  ee
P A L e e e, o w a aa A e ta e e e
e e T e T o g i T A S P e J A B P B
D e N P, A i T e e e i e e T ey e e e T e e
A o e ey e e s e  a e aaas asa alaaa e e e e
O I Ol o i T e i i e m e e aa a aa Ta  a a Tie e e i
N T e M I A B N N R R R R R NI N o X
N I s e i i e et e e e e e e e e T e T e T T T e
m oa m g drde e drde Jp e dp oy dp o de dp dr dp dp ol dp i dp o e e oy iy ol e df dp dr dp drdp b drdrode drdp 4 B r o mor o moaorrrFrFrFrrPFrroEoa o aoam kb ok kb Bodok ki ok
e N I I e N a L I I Il T T oy S e ol Sl gt g i g
A a m dr dr e de de e .........._. .-...._ .-..-..._..-_.....-..._. iy .-..._..-..._..-......-..._................l.......l.....l..r}..r......t.........}.......b IR R I S A .il.._n.r.v.....v.............r.....v....'-................r.....t.._.....-..._.....
ar e o e A i e e e i e e et D e e e S Sl
[ S T W N N P o e o S N N e [ S G S e e i Sl S Sl Sy !
i x L A T o o O S e
u i i T Ay e e e e e A B g ey S S S A o ™ A
L el el R 1._.._1##.”._-1_-".##& T
x L N S Sy T el iy gy i .
P P i e e S e gl S S Sr dr ip dr i dp i Jdpdr e dr e A dr dp ke oa m P or P I.....E"
et e e e e e T T T e e e T e e e NN N |....H. 4
T S T I Tl Py dp el dp dp e e dp dp dp oy dp ol b M b e om o omor o ol [y W a
A A T T e T e LA N R A N A e
T e S S T S S S e WM | Sr i e dp dp dp e de dr b dr h k dr s o moa o mom I R R i el ;
et e e e T Y e L I I I R i e PR e el - e oy
e e e L I A a a a  areal a a e i 2 Y ' ;
s a e e T T AT T i T T T e ey e T T e a2 e e e e e e
n a kU oaroa b dp e de e de i dpodp S i i e dp e dp dr dpdp dp de e drdp drdp Jr e Jr o fF mom 0w om &k b b b b omomom kA kA dp N
e e e e S S S AN L T O ol ol el e R o R e e S S S gy gy
.i.._.__-.r.-.-.-.r.-.rn.r.r....-.....-.._.........._..r..............r o .-......-..._......._.I.._..-..._.-..r......_.............._..r.._......_.........._......_..r..............t.t.......l. N AR NN N NN S
N T T T A e I e e e i ey e e
g e e e e e e e e e
B o L L R X i e e e iy i i o
R N N A o et A = A T i T Ty e P
e T T I L L i ol el oal onl oy g Py T T A i i T
e T e e Pl A N ] t.-......t.........t...........lV- .
P N RN e e o L L 3 Ty P A N N N L ; ™ .
e T T T T P A A s
..-...b..r.t.rk.._.__n*._h_..r._1kkkkkkk&tkt#k&tt##&kﬁ#&l” AT i i NN NN~ ul o,
T e a a  ar P . .
s e NN AT s A

o
s .rH.rH....._........r.._._._.......q....._.._. i

X

% S
. . - nmm oy a W )
™ 2 H..r.r.r.._.r.r.-.i.l_ XA REENXXN
T ol T e A P K R K
W N Ay L X KX NN
o .l”.._.il._..a.q.._. L Hr:xxxxinlnulv.v
L o
o
o AR
r X EE
. “lnnl o
. x u

g R
Wi i Vi T e e
L 2

3 F
b i B RE B SE NN E N "R

R R e i b b A e x_x
O S e e P o, )
' M A A .......4.44...4.......r.......__................._..r......._......_......_.._.._.._..._......_..r_.. 5
drodrodp b A F Y L X | }.....-_...}.t}.l....l..r.t}....}.........-.__..r.r.._.._...r.....__ .r.!.-..t.r.._ ._...._.__ r L .!H_-_HH
O B o e I i iy A
R e R e .«. b B & O dr i i i L HL

o d dedp b drde b Jrodp ip - i

x 2 a
i ¥ o e e 0 A dp dp Jp iy Jd d e de b h b0k bk b ok oam o moaomom
L i r Ak omon
' . ra ko ko Ay e A o .._.-..r .._..._.....l i.r.r.-.}.....l.....l..;.l.#i.._.}.}.}..r...#}.# ....l......_..r.._..r.._..r.._.._.._..r P iy e
. r s rr mmrrr . rr momoakoa ki i i ¥ i dr dp Jp Jp dp dp & e dp Jr dp Jr Jr de dp Jr Jr Jr 0 Jr Jr 2 oa oa o a
O N e N N R R N W F] i ir b dr e Jo Jrodp de Jpodp oo Jr Jpodp Jr b O brom a b b b W a aa
rr e a s s ar s r 1 r e s s na ki i kid dr drip Jr de B W dr dr Jp Jr dp o ir i dp O Jp Jr Jr o b Jr O br b b om0 b & &
TR T T R T R R i s A i i U U e Jr dp b de Jp Jp de Jp de dp Jp dr B Jp Jp Jr b b 4 b a Jr k b oam oaor omor
R L N A Bl b b K dr b e U de ke ke b e i e ke b e U e Mk k e g e A e e e
R P rr e aa - a a2 a
r1 ra s omamar I rr m ks oa kd hoa ok drd .r.._......._ A L LA A R '




U.S. Patent Jan. 13, 2015 Sheet 4 of 4 US PP25,222 P3

e e e e e e a
h_J
I e
Ilh IHH!H"HHIHHHI | H-. . HH-I"

P
I-I.I-I-I-l.lalllnlll-lnlll.lnllll
AA A A A AN AN NN A A MM |

AA A l"l

-
r
-
-
-
-
-

(] b Bk h k0 h
I"IHIIHIHIIIIIHIII
A AAAAANRAXAANA
M A M A N AN NMMA

A
i i

)
o
e
i
-

i

3 l-I -l-I.I.l.I-l.l-I -l.I-I-l-I.-l-I-I-l-I-H-fI.-.
R e e i e e

X
&
-
X
&
-

b
]
]
&
]
¥
oo ¥ M N A N N

1 X
A E A A

iR
|
| g I N
L |

- B

L

H
]
H
H
H
&l
H
H
Al
&l

I
R
oAk WA d

F
ol
H |
F |
ol
-
-
A
X A
-
e Y ]
-
-
FJ
- I
A
FJ
FJ
FJ
- |
ol
F
]
F |
FJ
I

-
-]
A M N x X M N M

-
Al
-
IH!?!H
oM K A
l?ﬂxil
¥ N N M
l!xll
¥ oM N M
I!IHI
e
N
2
M A
oty
M
Ly
M X
e
o X
lei
I
X
|
-
M
-
]
oo
M oE N M N

A A A A A K M N M A
.-lnlxﬂaﬂuﬂﬂﬂxﬂxﬂxﬂnﬂnﬂﬂ
|

E

A R MK

o

o M M K K

x

X

M M

EIEH!HEIHI
IIIHII:‘!IIIEIII

]

|

H

M

|

ol

_

X
L A Al a

]
-

Ly
-

¥
XN

H:H:H:I:H:l:lﬂ! |
A X N XX AK A
A A AN N M

A N K AN R
] A X N M M

LA L I e |

F
I
L,

NN NN

e |
FJ
&l

"
H?ﬂ?l?ﬂii
b ]
¥
.
]
]
-
]
-]
]
]
¥
|
o
&
A
M
¥
]
|
-]
]
|
]
]
|
X
]
-]
]
&x
M
¥

] o
AR
|

k]

H
XN
x
o
H
H
-
H
o
x
-
-
H
- |
HII:HIII
¥
|
x
H ]
|
x
H
=
|
|
-
H
H ]
]
H
H
]
|

II'!IIIIHHII
]

X N M

]
H!‘I!
-]

F I
- |
-
H
X
¥
H
ol
&

F e
]
o N
HHEIH
&

A
X

o - |

A A A A A : :
A A A HH':HH
A

.I’l!

Al A M M A
H-H HHI-HHIHH"HII Al A
M A AN N AN AN A A
A A M A A

M

e

E RN N NN R N N BN N R NN
Al H:H:H:H:l:l:I:l:l:!:I:H:I:I:l:I:I:H:H:I:H:l:ﬂ:ﬂ:ﬂ:ﬂnl:llﬂ ] I'
Ao A A A AE AN AN AMNEMNAAANAN XA NN AA_A_M
Al N A N NN M A A A N N M N AN A A M A A A
o A A A AN NN N A AR ANMNAK NN MNAAXAMNANSAMNAAYA
M_A_ A A A A A N A A e A e A N A A N M A M
X M X MNEANANAA MAMNMEXAAEANYAAAAAANAANRAAAAAX
oA MM ?Ex?l oA R A M A A A A A MM l"?l-lll'l"?dll- -H"lH?E"H"?lH?l"H"ﬂ'ﬂ'ﬂ"ﬂ'ﬂ'ﬂ"ﬂ"ﬂ'ﬁ"ﬂ"ﬂll -H-H- AKX
. x":ux:u" l!"ﬂ HHHHH"HHH"I-H AN AN l"IlH'lHH"I'l-l-I'H'HxHlHHH"Illlﬂlﬂnﬂnlnﬂllnﬂlﬂxlnllﬂ IIIHI A A IHIII"
M A Mo oA MM ol A M PN M A A A A M N A A A A M A
A M A N NN MK KA NN NN AN AN AN AN NEMENAYNEANNANANAANANASAN A
| o A MM o A A A M A NN A N A A A NN AN ANAANAE AN A M_M
P R R R RN N
. A A A N AN A AA AN N ANANMNANANANAAAANANNANAN
o A N A NN AN AN AN ANANENNANAANANAAMNAMNAEAAANASAAAAAK AT M
| A A N M N M M_MC R A M A N NN M N NN AN NN A NN NN M A
AAE A E M NN N AN ANMNXEMNNARAAAANNEAAAEAMNMNENAEANNNEAAAAMNAANE N
| A A A A A M_M_AN A A NN N AAMNAANANNENMNNAMN N |
PR EELEEEEEEEEEETEEERLEELEERELEELEENERERLERERLERFEBRNERN§BLE N B R]
A MoA_A AN M AN A M A N N AN A A A NN NANAANANNAN N M
A AANAAMNXEMARILAAXATANRAAAMAAANAASAMNAXARBARANRAAAAAAN
| A A KN A A N M A M A A A A N N AN AW NN AN A M
H-: X A N H-H"HHH-HHIHH x_A_A A AN I-H"l-I"H-H"I-l-l-H-H-H-I-I-llllllﬂnﬂnﬂlllﬂnﬂnﬂxlnl A A A A I"
| | Al A
Al I:l:I:I:l:H:I:H:I:I:H:l:I:H:I:I:I:I:I:I:I:III:I:
A -H-lnllﬂllnﬂlllﬂaﬂlﬂlﬂal. I-Illllllllnl A
T A ANAAANAASAAAMN
Al

IIH'HIIH!IHIIII

:HH
l.h.hlla L Hﬂl Al A A
AN MA H?l-l
| A

- Illiillxli
.
M
.
M
.
-]
.
-]

H ]

N
W X s
IHIIIH

M M M M N

M3

|

|

..
L ]
-

¥

L]
-i'.-h‘-l'
£

»
LA A AL
[ ]

]

L)

L

Wl N N
HIIIEI X

-

4-44-:4-:4:4
FoA by
AN N

)
.!"4'*4'
LI ]
T X

&
»
F)

[
*x
L
»
»

-+
e
)
RO
2

a»
¥
I
a»
Y
L )
I
»

»
F3
L

o
)
-

»
»
»

-
A e e e N e e
L

e e e

¥
»
&
»
L
L
k]

L RE N N P A P N
-

L)

L ] &

-
»
L
L
I
I
L
[
X

-+

i
a
a
L
I
&
E
a
L ]

- -'ll
P

x

E I

4 L]

FoR
i-h:-h-h
LA
L]

- -
.

¥ L)

dr e e e e e

X )

¥ )

) L)

) )

) )

i L)

)

L [

X
»
L
L
E )
Lol )
L
L
L
¥ x

o

-
x
>
L

‘a
L
a»
I
L )
L ]

&+

B
+
»
B
»
B
¥
»
B
L
¥
L)

e
o

L
- W
L I B A B O O |

Y
N B N L I L N I T B e e et il -

)
o

L LN N

L R N ]

¥ >k or i
L

- !
»
oMok X
R

NN N ]

ax

o iy’ vy rrrkxr

-
X

& o r ey

L
L

e S e
o xrrxrk kraxr
##l'ii'."-h##t#

-
i
= r kb x
. *i'*-ﬂ*-l'-h-h-h-h-h-'r#-hr-'rlrdrlrlrdrdrdr-h-'r-h-h
N
i ,

'#:f:i'-h#-h##-t#-hq'-\'-\'-t!#
e e

a
I

)
EaE N
g
4:4:4-:1-
i
Lt
L
L
XX K ¥
NN )
PN
Ll
LN
L
Ll )
EaAN
L)
r
a-:a-:t:ﬂ_vr
X kx X
EaN
LN )
AL
P
Ky ko
"ty
e e *
bb‘bb r .
| I **b* .
L -
L
LA -
o u
L X % u
Lt K "
i X

N ]
.Jr.'r' 4*4-
W X
horx A
oM L
X &K EaD
E kX
et Tt
Ly A AL

L b L

L AL

) | | bb. *b. lbb‘j*h

B )

SN

L

NN

¥ Jr:'r:lr:'r:#:

LR

Tttt

. a-*lr*a-‘u-: 'r:

L r
o




	Front Page
	Specification
	Claims
	Drawings

