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(57) ABSTRACT

A new and distinct Malus domestica Mill. apple tree variety
named ‘Fujion’ particularly characterized by having a
medium vigorous tree, precocious fruit bearing with high
productivity. Resistant to scab. Harvest period more concen-
trated than for ‘Fujr” and can generally be completed in two
pickings. The fruit1s similar to ‘Fuji-Nagatu 12° with a purple
red over colour and well-defined stripes. It 1s round and
slightly elongated, very regular and more consistent in size
than Fuji. The flesh 1s crispy, juicy and intensely sweet, gen-
erally sweeter than ‘Fuji’.
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Latin name of the genus and species of the plant claimed:
Malus domestica Mill.
Variety denomination: ‘Fujion’.

PRIORITY CLAIM

This application claims the benefit of European Commu-

nity Plant Varniety Office Plant Breeders” Rights Application
No. 2011/1876, filed Jul. 26, 2011.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of apple tree, botanically known as Malus domestica Mill. of
the Family Rosaceae, and heremafiter referred to by the vari-
ety denomination ‘Fujion’.

The new Malus variety 1s a product of a planned breeding
program conducted by the inventors, Michelangelo Leis,
Alessio Martinelli, Gianfranco Castagnoli and Francesco
Tagliani 1n S. Giuseppe di1 Comacchio (Ferrara), Italy. The
objective of the breeding program was to develop new Malus
varieties with improved production characteristics, high-
quality flavour and aroma, and sustainability by increasing
the tree’s natural resistance. The primary objective of the
research programme 1s to selection new apple varieties with
natural resistances, 1n particular to scab.

The new Malus variety, ‘Fujion’, originated from a cross
made 1 a planned, controlled breeding program in S.
Giuseppe di Comacchio (Ferrara), Italy. The female parent 1s
an unpatented selection denominated ‘U7L-7’. The male par-
ent 1s an unpatented selection denominated ‘H-2". ‘Fujion’
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was discovered and selected 1n October 1993 by the inventors
as a tlowering plant within the progeny of the stated cross 1n
a controlled environment in S. Giuseppe di Comacchio (Fer-
rara), Italy.

Asexual reproduction of the new Malus variety by budding
and grafting was first performed 1n February 1994 and 1n the
following years 1n S. Giuseppe di Comacchio (Ferrara), Italy,
and has demonstrated that the combination of characteristics
as herein disclosed for the new Malus variety are firmly fixed
and retained through successive generations of asexual repro-
duction. The new variety reproduces true to type.

In comparison to the parents ‘Fujion’ differs primarily 1n
the traits listed in Table 1:

TABL.

L1

1

Comparison with parent varieties

Characteristic 1n State of expression  The female The male

which the variety of candidate parent parent

1s different variety (U7L-7) (H-2)

Resistance to scab  Yes Yes Not

Fruit: relative area  Large Medium Small

of over colour

Fruit: hue of over Purple red Red Red

colour

Fruit: pattern of Weakly defined Solid flush with  Only solid

over colour flush with strongly  weakly defined flush
defined stripes stripes

Fruit: size Large Medium Large
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BRIEF DESCRIPTION OF THE INVENTION

The following traits have been repeatedly observed and are
determined to be unique characteristics of ‘Fujion” which 1n
combination distinguish this apple tree as a new and distinct
variety:

1. Bicolored variety intense red over colour with defined

stripes;

2. Scab resistance;

3. Medium vigor, open habit with short branches, easy to

manage;

4. High sugar content and

5. Long storage ability.

In comparison to the similar variety ‘Fuji-Nagatu 12°,
‘Fujion’ differs primarily in the traits listed in Table 2:

TABL.

L1l

2

Comparison with similar variety

State of
expression of
candidate variety

State of
expression of
similar variety

Characteristic 1n
which the similar
variety 1s different

Denomination of
similar variety

‘Fuji - Nagafu 12° Relative area of over Small Large
colour
Tree vigour Strong Medium

Resistance to disease No Scab resistant

Of the commercial cultivars known to the inventors, the most
similar 1n comparison to ‘Fujion’ 1s variety ‘Fuji-Nagatu 12’
as compared 1n Table 2.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying photographs illustrate the overall
appearance of the new apple tree ‘Fujion’ showing the colors
as true as 1s reasonably possible with color reproductions of
this type. Color 1n the photographs may differ slightly from
the color value cited 1n the detailed botanical description,
which accurately describe the color of ‘Fujion’. In the pho-
tographs the labels show the breeder’s reference ‘LH-59’.

FI1G. 1: illustrates the tree of ‘Fujion’;

FI1G. 2: illustrates the leaves of ‘Fujion’;

FIG. 3: illustrates the flowers of ‘Fujion’; and

FI1G. 4: illustrates the fruits of ‘Fujion’.

DETAILED BOTANICAL DESCRIPTION

The new Malus varniety ‘Fujion’ has not been observed
under all possible environmental conditions. The phenotype
of the new variety may vary with vanations in environment
such as temperature, light intensity, and day length without
any change 1n the genotype of the tree.

The aforementioned photographs, together with the fol-
lowing observations, measurements and values describe the
new Malus variety ‘Fujion’ as grown 1n the apple farm 1n S.
Giuseppe di Comacchio (Ferrara), Italy, under conditions

which closely approximate those generally used 1n commer-
cial practice. The apple farm where ‘Fujion’ 1s grown 1s situ-
ated near the Adnatic sea (44°45' North, 12°11" East) and 1s
zero (0) meters above sea level. The soi1l of the apple farm
where ‘Fujion’ 1s grown 1s sandy, and the so1l 1s treated with
manure every year and 1rrigated with drip irrigation systems.
The climate 1s temperate continental with high summer tem-
peratures and low winter temperatures.
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Unless otherwise stated, the detailed botanical description
includes observations, measurements and values based on
four (4) year old ‘Fujion’ trees that were grown 1n the apple
farm 1n S. Giuseppe di1 Comacchio (Ferrara), Italy, from 2007
to 2010 All trees were of cropping maturity. Quantified mea-
surements are expressed as an average of measurements taken
from a number of 1individual trees of ‘Fujion’. The measure-
ments of any individual tree, or any group of trees, of the new
variety may vary from the stated average.

Color references are made to The Royal Horticultural Soci-
ety Colour Chart (R.H.S.), except where general colors of
ordinary significance are used. Color values were taken under
daylight conditions at approximately at 10:00 am in S.
Giuseppe di Comacchio (Ferrara), Italy.

All trees of ‘Fujion’, insofar as they have been observed,
have been 1dentical 1n all the characteristics described below.
Classification:

Botanical.—Malus domestica Mill.
Parentage:
Female parent.—Malus domestica Mill. “U7L-7’ (unpat-
ented selection).
Male parent.—Malus domestica Mill. ‘“H-2’ (unpatented
selection).
Propagation: Budding and grafting on M9 rootstock.
Iree:
Age.—Observed plants were four years old.
Vigor—Medium vigor.
Tree type.—Ramified.
Habit—Spreading, branches angle 1s typically 55 to ©75
degrees from the vertical stem.
Density.—Medium density.
Cropping behavior.—Precocious fruit bearing with high
productivity.
1Ivpe of bearing.—lypically long shoot, presence of spur
on 2-3 year old shoots.
Production.—4" year: about 16 Kg.

Size.—Height: 2.7 m. Spread: 1.30 m. Trunk Diameter:

44 mm as measured 20 cm above point of grafting.

Surface texture.—Smooth.

Bark color.—Greyed-green RHS 197 B.

Trunk lenticels.—QOverall Shape: round to elongated.
Length: 1.8 mm. Width: 1.2 mm. Color: greyed-or-
ange RHS 163 C. Density: 3 to 4 per cm”.

Branches.—Number per tree: about 25 at four (4) years.
Length: Varies due to pyramidal shape of tree. At four
(4) years, maximum of 100 cm to 120 cm; minimum
of 40 cm to 60 cm. Diameter (at 3 years): About 10
mm to 14 mm. Surface texture: smooth. Color (at 3
years): grey, RHS 201 B. Internode length: About 2.5
cmto 3.5 cm. Internode diameter: About 9.0 mmto 12
mm.

Branches lenticels.—Length: 0.9 mm. Width: 0.5 mm.
Color: greyed-orange RHS 163 C. Density: About 5
per cm”.

Leaves:

Arrangement.—Alternate, simple, petiolated.

Lamina.—Size: Length (4 year old): 84.6 mm (from 3™
to 57 fully expanded leaf). Width (4 year old): 44.7
mm (from 3™ to 57 fully expanded leaf). Length/
width ratio: 1.89. Overall Shape: elliptical. Base
shape: rounded. Apex shape: acuminate. Margin: ser-
rate. Pubescence: absent on upper surface and weak
pubescent on lower surface. Attitude in relation to
shoot: outwards. Color (mature leaves): green, RHS
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139 A on the upper side and 147 B underside. Color
(immature leaves): green, RHS 141 A on the upper
side and 138 A underside.

Venation.—lype: prominent pinnate venation from a
midrib to the edge. Color: yellow-green, RHS 148 C.

Petiole.—Length: about 30 mm. Diameter: about 1.8
mm. Texture: hairy. Color: yellow-green RHS 146 A
with anthocyanin coloration located on the base 1n a
small area near the stipule, RHS 64 B red-purple
group.

Stipule.—Arrangement: adnate, grown together;
medium size. Length (distance of stipules from basal
attachment of petiole): average 3.75 mm. Width: aver-
age 0.74 mm.

Spur:

Present.—On 2-3 year old shoots.

Distance between each spur.—On the two-three year old

branches, the distance 1s about 20 mm to 40 mm.

Number of fruit per spur—2 to 4 without thinning.
Flowers:

Blooming time.—Full bloom on April 97 in S. Giuseppe

di1 Comacchio (Ferrara), Italy 1n year 2011.

Blooming period.—9 to 11 days.

Fragrance.—Slight.

1Tvype.—Intlorescence.

Number of flowers per inflorescence.—5 1o 6.

Flower size—Diameter: about 36 mm. Flower depth
(height of the corolla): about 11 mm, measured when
the flowers are fully open.

Flower color—Primarily white, RHS 155B, when pet-
als Tully opened, undersides of petals there are shades
red-purple color, RHS 70 C. In the balloon stage the
color 1s red-purple RHS 60 B.

Buds.—Number of buds per spur: typically, one per spur.
Shape: pointed. Length: about 8 mm. Width: about 4
mm. Color: brown, RHS 200 A with hairy surface.

Petals.—Arrangement: intermediate. Number per
flower: five (5). Length: average 15.58 mm. Width:
average 11.52 mm. Length/width ratio: 1.35. Overall
shape: elliptic. Apex shape: obtuse. Base shape:
rounded. Texture: smooth. Margin: entire. Color (up-
per surface): white, RHS 155 D. Color (lower sur-
face): white, RHS 1355 D with shade red-purple RHS
70 C.

Sepals.—Number per tlower: five (35). Length: average
5.98 mm. Width: average 3.06 mm. Length/width
ratio: 1.95. Overall shape: lanceolate. Apex shape:
acute. Texture: hairy. Margin: entire. Color: green,
RHS 138 C (upper surface); green, RHS 138 B (lower
surface) with anthocyamin coloration, RHS 59 B red-
purple group.

Pedicel —Length: 25 mm to 29 mm. Diameter: 2 to 3
mm. Texture: hairy. Color: green, RHS 138 C.

Fruit:

Keeping quality.—The fruits can be stored in cold tem-
perature conditions without loosing firmness and
juiciness. It has a long shelf life, up to two weeks
without loosing firmness and juiciness.

Maturity when described.—Ripe for eating.

Maturity period after full bloom.—About 149 days 1n S.
Giuseppe d1 Comacchio (Ferrara) Italy.

Date of first and last pickings.—About 30 September
and 10 October 1n S. Giuseppe di Comacchio (Fer-
rara) Italy (North 44°45'46.2", East 012°11'31.9") in
year 2011.
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General shape.—Obloid.

Average weight.—284 g.

Fruit size.—Average height: 71 mm. Average diameter
(at widest point): 87.2 mm.

Position of maximum diameter.—Between %4 of the
height near stem end and half of the fruit.

Height/diameter ratio.—0.81.

Stem.—Length: about 28 mm. Diameter: 2.5 mm. Color:
yellow-green, RHS 146 C.

Stalk cavity.—Depth: average 16 mm. Width: average
40.6 mm.

FEve basin.—Aperture of eye: fully open. Depth: average
11 mm. Width: average 35.4 mm. Crowning at calyx
end: moderate. Position of sepals: erect. Calyx tube:
funnel form.

Skin.—Thickness: medium. Texture: smooth. Bloom:
moderate. Greasiness: absent or very weak. Firmness
(at picking time): 7 to 8 kg/cm”. Overcolor color:
purple red, RHS 179 A. Percentage of skin surface
with overcolor color: large. Pattern of overcolor:
weakly defined flush with strongly defined stripes.
Intensity ol overcolor: medium. Ground color: yel-
low-green, RHS 145 A.

Skin lenticels.—Length: about 0.7 mm. Width: about 0.4
mm. Color: greyed-orange, RHS 164 C. Density:
about 3 per cm” in the central area of the surface of
fruit. The number of lenticels increases 1n a direction
toward the hollow of the calyx and the size of the
lenticels decreases.

Flesh.—Color: yellow-green group , RHS 150 D. Tex-
ture: firm, crisp and juicy. Aroma: intense. Eating
quality: good with high level content 1n sugar. Sugar
content (at picking time): 14 to 16° Brix. Acidity/
Starch (at picking time): Acidity: 4 to 6 g/l Malic acid
measured when the starch degraded 1s 4 (four) using
the Laimburg scale 1 to 3.

Core.—Symmetry of core: shightly asymmetric. Dis-

tinctness of core lines: evident. Locules: Number (per
truit): 5 (five). Length: 12 mm. Width: 4.5 mm. Form:
closed or moderately open.

Seeds:
Number per fruit.—S8 to 10.
Number per locule.—About 2.
Shape.—Narrow elliptic.

Length.—Average 8.5 mm.
Width.—Average 4.5 mm.

Color—Greyed-orange, RHS 164 A.
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Androecium.—Stamens: Number per tlower: about 20
(Twenty). Length: average 8.65 mm. Filament:
Length: about 6.94 mm. Anther: Shape: ovoid, tlat in
the center. Length: 2.5 mm. Diameter: 1.71 mm.
Color: yvellow, RHS 10 B. Pollen: Amount: abundant.
Color: yellow, RHS 13 C. Requirements: the crab
apple ‘Malus Evereste’ 1s a good pollinator.

Gynoecium.—Stigma: Shape: funnel shape with recep-
tive surface on top. Length: 0.9 mm. Width: 0.5 mm.
Color: yellow, RHS 145 B. Style: Number per tlower:
5 (Five). Length: about 10 mm. Width: about 0.3 mm.
Color: vyellow-green, RHS 145 C. Ovary: Length:
about 3.5 mm. Width: about 2.5 mm. Color: yellow-
green, RHS 144 A.

Use.—Fresh market.

Sensitivity to disease/pests.—Scab resistance.
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Winter hardiness.—Tolerance to temperatures of —12° Shipping/storage characteristics.—Very good storabil-
C. without observed damage to wood and buds of ity under ULO-conditions (1°C., 2% 0,, 2% CO,) for
dormant apple trees; but open tlowers and young fruit- up to six (6) months.
lets are killed by exposure to —3° C. to -5° C., depend- We claim:
ing on the length of exposure. 5 1. A new and distinct Malus domestica Mill. apple tree
Drought/heat tolerance.—Good tolerance to heat, up to Eam.ed "Fujion’, substantially as illustrated and described
erein.

40° C., growth 1s limited by drought periods without
1rrigation. £ % k% %



L]
I-l H

J ° -I*"I""‘I

US PP24,092 P3

i

Sheet 1 of 4

1
|

S

¥

Dec. 17, 2013

A A W W
]

N M

e
L

»

1
*
ro,
1

1

]

ol
E L]
]

& X i I
e e e e .-......._......._.....l......r y
m s s m oa ka k& a Ao d dodr dr
C T N N
PR N .rl.._.l.._.-......._......._..-..._.

S
S
) » »
1#}1 IH!H.H .ﬁI . L]

H-H-I E
HIII"H-H

x

E W
.__lTl.-._..#-..__Il-_u..__- e
[ ]
._.___...lw...”.._ ...r. N

r rl
R

f ] - M_E

P e A
t“"tn... o P g
o o
.t n l"na. w
v e
-

PRE R Tl ul
L@ ko R &
.r....-_.....r.._......q.___._...-Iﬂ.q
N
i

r

B B s AN .

PR ) J
b
" a ....._.__.-.....__..4:_.-_-_# ]

L |

Rk ko kA

b ks kb oa dpo g hoa ko

L a kb Mk d h h hoaom

NN NENER

- = &

LI |

U.S. Patent

N I o o

N N

n s oa doad A I

-hn.._.._.n.rl......._..........r....llil_

a s A A R R R N i Rk ke kon

mom a4k ki dr o dh A b k&

a2k ko FEon

mon on kU ke A dd M dr g g b dp b bmomoa koa ok hoa
mamoa d M d Jp b J i dr dp dp b dp b h ko nomom k. aa

r o s b om h kM d dpdedr Jodr drodr i b d o dr domoa

a a a a d B d N M & dr i A a doa b odomoa o ko

r = a & a k a m bk b d o dodrdpoir kot ok b b dp drod b b X

. na kA R M dr i drodr dp

noaomoaomomoa Nk A Ak kKX
-

LA m m aoa m kd Mok d koA

IR RN

CCNE NN W .
o o e .v_:r.nn-.r x"n

x
=K K

R e .r.r.r.r}..-..-.......__ Pl .-..-.l..-.l.....l.........rl..rl.-.l.....

R I S e M )

o & & 2 b m b & & & Jom b & am m o Jdpodp dp O oF o dp ok
PO U N

S Rt e e Y ...................-.....r....-..-..-..-..-..-_i.-..-_l.-..-_l L)

N
E | i
eyt
N, A :R:HR

il!.:l! X

o i
i i
u___.z:r:la

A

.
F!‘IH-
|

H!il!' ke

.I .L!l!ﬂﬂlﬂlnﬂlui -l
I l_.__u.” k] H_.__I Ill

S
SRR
SR

oox
T
o
]
|
™
2
-
|
1.
|

AN XN
A o

A

|

lnl'
.
-
|

M
S |
o

)
al M

. Hx"‘r:.i
N A
\ N

i
-

A
ih“:-:!:t"h-n_ _'-I'l:

A
M_a e N
IH!HIHH
|
3

|
]
ehenteey
1 ]

Al
AN N A
al
i
X
) ¥
e
&-
g
L Y

.
HE A X B

o

e
.I.H:HHH! 'Hf
o

[ I
al H....-n....rH...“....Hi-.-"I"""Iliii >

r
s T Ty “I-. » ll“"-

L N L L ] l.'

i,

SRR

3
l-l ll“i'l

e

s,

L)
L Ll
)
LN
»

)

i |

o
Hilx?!fil

L X AR
X L MmN
xR

e

LA ExE N]
A N N KK

&

r r

a b a

X N
e A NRR

bk oroa ki
5!.-...........-........._...._...-_-_.-_
~ NN

PR R e )
P N
ik a b Ak s .T.rn.._.............._n.-_i.__..........._....“ll
W gk 4 & d bomodp m dpom ok om b hoam J d Wi &
o2 Jp d dp mom b ook oa kb dronoa M & ki
-..._.i.r.._......__.........-..._it.._.._.._.._.._.._...-....__......_.._.....-.._n.....l.-..-_l.r.....-........l.-. [}
A T M AT N N R M R M

X ar
2t e

SN el
2w >
..__..__..__....._._l“
>
-

R O N Nl ™)
et

roa . N .__.._.l.rii.._.r.-.......r.l....t.._.l....-..-..-_ﬁ.-.l.-_.... Il-.
....__u...._........._..._....r...._._....___.__._-.

LN

A ?n
;. A

]
X
x

A
¥
u *
s e
:.xxr.nxnx“lln:mr. e o
x
X

e
e
R

Ll B

“aﬂunxnn”nxxua”n” .H__.Hn“n“x”x

i

M i e
e A e nna-uan”n“

AN A A 1 .
S e i
e e e e A | |
oy .ﬁ:ﬂlﬂﬂ.ﬂﬂvﬂﬂﬂiﬂlﬂlﬂlﬂﬂ i-. " -
i iy
il i e E
; ; ; L
M na”n-_”!ax””u.llxl"ll

e

Bk r oy

Ll RS NN

e

LA )
L
DU N U e

. n
o x
X A M oA L] & »
o l“lu-_.._..._.u__..q.r.-.__.-.r....._.

L] L] E
ll.-. a et e

i dow g A

LR

L ]

Iy
Nk
"

¥

dr bk b & odp i dp

......_.__.__i.__.r.__.
PR ICTL LI R N
PN s ol )

PR

L LN ]

O )

RN NN

O i
.
-u..n.-”._. aTaw a e

g A dr dr oo
r kb kb kon

W e AT R Xk e W e

A
»

¥
i X
¥

»
Lt RN )

L

L ]

i

o )
)

)
& x

LA W)

L L

A
P L N
NN

L
L O S O ) [
[ F N ]
e T A L e

-
W kR Rk e e R _-Hl".t_
o

Jodr ko b oa kA drode drodp o

»
N N )
N o N N O N -_-__-.__-

& & o ar o b
e e "_-_-_

- I ] i
TR A TN AN A M N N NN MO NN ol nl

R U
NN NN S N N N x

'!

e

o & 1] [
Al R AN M M AT M M e |

r b & ik A

R

NN )

N B T o T o e o e e

i s

R F Ak s A

n m b odroar dodomoa Joodr o bodp @ kA

AN
b |

E I
H
b

P
oA X A

E A |
Al_d
III-IEHIIHHI

IHIHHF!_]HII!I

H l.l"?l.ﬂ.l

IIIHHHHHIEIHII

N R R
|

BN

o

o
XX XN A

™
R X xR



US PP24,092 P3

H

EE X X XX
l.l.llllll IIIIIH!HHHHHHHHH!H!HHHI

x XX X X X FEJE JFEJE L MR O M A M

IIII.I E X F X x

Sheet 2 of 4

¥
<
L »
.-.....n ___.-.
& = L]
x, .-_I.._.
* I.-.
L) ol )
a & oy . ]
.-_.._..u.i.._ .r.-.n.__n .._.-
_-.....n.-.._ Watats .r-.-.:_
e Al o
& ko2 F L ]
L | 3
.-....“:n.q.-..._ .1!.-.
L a L)
L ] [
& X b & ar_ip
N ] [
LIE ) i
LT &
. - LR ) - i
AR = & L ]
@HN LN .-_I
. *, .1.-_....
M ~
LN .
1. . *,
' [y

&

B3

- ]

EREn
n AR ERER
EXXXREZXXEXEXRZXR
N A
g g g K T R T

n E N EEEEEEREDR
e e - n__....nv.u"n...anana.nnv.nna
i e i
o A A

x X L

Dec. 17, 2013

U.S. Patent

¥
r*r*

*

»
B N

-
-

N

)




US PP24,092 P3

-

Y

F3

)
i
A
na
| ]
t

EY
-
A

'.
o
[
i
- K
.
[ ..._....-..._.-..__-..__.-..._-..__-..__._.. ' l" Hu_.
¥ .
P F .
L ¥ X
X, o LA
' N uf
- A X
v x o a
a [ ] | d F
r e % HH
X .o
v LN L
. L] r M
”. I ”r
v Swla o
Fl . [3 WA
X . L om -y
Sy A
X P .
I N
[ a .ow EY)
) "R L
¥ . oa e 2
PR Y L] | 3 M
L e
e AR
X . om
I r A .l
X . - . om
. a - B
X e
Fy ...". : |"
.
X RNl
L '
¥ -
'y -
. - F *
X -
a . W
] -
. 1 »
¥ -
'y u o e N
f x - L
¥ X AR XK »
1 - N A
4 A I ) *
___.__.._.. ) R L
Il I e ey -
T .
[y
i
[
Iy
)
In
iy
e .
ir
P i i
.. rq.r.r....t.-..__.._......-F.-_._..._ -
R S i
m om oar d drodp dror B
e R N gt
X i
e x
. ' x .-".r
.1._.. i
7y !
. ol a)
]
x bl
e )
ol aly
S » e
)
[
)
-
)
[

£
»

F3

L ]
L]
L I

r
it
ol
I
»

o N
E

]
:Hl!..l!
X
H
A
|
r dr i
'_"_"'
L

Y
Al
A

e
¥
|
|

£
)

]
b
|
|

]
L
Al
E |
A

A

i)

A
P alarss:
‘l“l‘l‘l“l“l‘
o
AN

]
k#*##t#kti##l"l’l’######
X

ey
.

e
-'H

A A A A A A
SOt
A A A A A ....n
e N W

L
l-"l-"l-l-
L
ll_.ll!

L
L ]

e,

Y
L

M rxr-”n: x

H HH”H”H”H”F”P”’.”F”H”H”H”P X

g i A S i
PFFHFFHHHHFHP!HH
NN o
Ev..!v_H.HHHHHHHFPFHHH
o H.HHv_.r.HH.HHu..HHHHHHFHFHHHHHF?H?FPHF

H'l'ﬂ
e

L
s A
xrxxrru.rxr!r.xr.xr.xrrr .

ko
x
“
o
a
!
A
X
F:'
k.
'
o
)
™
]
1.-’

K .u...! LA L PC AL ; L K M L

”r”xww”xwx”x v.“r”xnxv.r”x”x“x”x”x”r”x” Hx”rHx”x”xHx“xHxwx“x”xxxxxnxxxxxxxnxrﬁv r”v“”rHr“x”v.Hx”x”r”r.”x”v“”a”xHx”xHxHr.Hﬁﬂ!ﬂtﬂﬁﬂ#ﬂ!ﬂﬁﬂ#ﬂ:ﬂﬂﬂ#ﬂ: A i g o P X o
R e T a e a m aa a  aa aa a a a a a a aa  a o  a aa  a a a  a a a a a ad aad a  a ol U
e o o A P H ” H ”xﬂxwx“xﬂxﬂv”xwrﬂr”x”r.”n“ﬂ” i e T o o o P Mo Lﬂﬂﬂﬂﬁﬂ!ﬂﬂﬂﬂﬂﬂﬂﬂﬂvﬂx P PN K ; ; ; o o o o o M P P

o . A oy ; ; A A it
nH:”x”u_HxHx”x”x”x”xHv.”v_”u__Hr.“x”xHx“x“x”u__HxH_..Hx”xHx”x“xHr”x”x”x”x“xﬂnmn”xnnﬂvﬂ ” AR I ” ” ” ” H ” ”r.”x”x”x”x”x”v_”x”v.”x”n”anmx”x”x”n“x”nmxﬂr oo xxxHx”rHu__”v_”xHxHr.”Hﬂxﬂv.”xﬂnux”xﬂxﬂnﬂnﬂvﬂ ” ”_u___”v_”r””u___”xHx”x”x“x”r”x“r”r”r”x”xx e
L A T i i ; P A A N N L A N e i i i
N A A I A
Al N N N o N A A B Al i N A A A A A e N
”x”u“xHxHHw..x”xﬂH”u_.”xHH”u_”v_HuH__.”uHu”xHu.Hu”x”xHu”x”u_Hunx”n”uux”xnuﬂx”x“xﬂxﬂ A, Pu_xu”xHxHHHx”u#Hrx”x”HH.Hﬂu“v“”xHxHuHHﬂuﬂrrr”xﬂxmnmxﬂuﬂxﬂnﬂr o rxnu_rxrnv xrxrnxxrurxrnr A oo o o
g N A A N A i ; gy ;

r..
AKX EKERERN & &
Lol i iy ol i Htﬂ?ﬂv.ﬂ:ﬂ?ﬂ!ﬂ!ﬂ?
.u.rvrrruxuv.uxunxxnuv.

2
2
b
b
>
.
Y

2
FY
Y

o
FY
Y
FY

»
XN
2 o
A
U
PR
L
i "‘-..-

Dec. 17, 2013

I I I I I I I I I T I Il
A A A A A A
N N N N Ny

Hx”rHx”u_..Hr”x“.r“v.HrHv.HrHr.Hx“r.Hr.”xHr.Hr.Hr.HxHr.Hx“r.Hnnxunuxuxﬂnmnﬂxun“xunnn A e e L L ;
nHr”x”x”a”x”xﬂvrv.”v.nu”x”x”r.”x” rxHr.Hx”aHa”:Hv_”v_mex“u_”:”a“x“x”x“u_“x“x”l "...H&H;H...Hr.._.ta”knb“rar..”vv.v.v_x . M rxHx“xHx”u“..._”xHx“anHv_Hx”xHxﬂanﬂn”n“xﬂx H...k.“ . . a ; o ; ) _-H.._”...H&H.__.“t“ “
A A A A A e A e aa a  a a a aaa a  a a  m BE N A A A A e a a  a W ; ) A Al ol i n .
I I I I e I I IR e T T I I I I I I ; X o ; ; ;
NN N N N NN NN e E i N U I A N X
N nrrr.r.r.nnr.xr.xr.r.r.xr.r.r.r.r.r.r.r.xr.xxr.r.xr.r.r..nr. X X NN ;
DR o A R AL e A R a e AL R R A e AL R AL e AL AT A e A e R A X s rxxuxxanr.u rxxxu.xrxx.xu.xxxxxx.a:a.
o g g i o o o e e e A e e e o e e e e e e e e e e A i i
A A A A rrrrxrxr....r_...rxrnxnxxr.xxnv_xr.xrxr.v.r.xanu___u.xxHxxaxxaxnxxxaxxtnnnnxrxx Ao o o B P P P P rxxHnxaxxnxr.rr.nr.u.u__.xxnMxnxnxnnnxnv.nnnrxxnxnx ;
A A A N A A A N O A A A N N R i N N A A A
R BRI o aeRepee e e e e e e  ad a  a a a a a a a a a  d
Al A N A A A A N NN NN N L N N N N N
A N A e A A A A ) A A N A A A A N N A A A i i
xxrrrrrrrrr.r.r.r.r.rr.r.xnr.r.r.r.anr.r.nxr.r.nr.r.r.xxar.nxr.naar.r.HHr.xr.uHxnnnnnxnnnnnnaxr_xnnr_nxr_nn. o R AR R
o oo oo o o e o P g PPl Pl P P T B T T P D B B T T P O B T T D B T T L T D T T e T e R L 0 P e D D e D B B DB B e TR T R B B B B R o
L A A A A A A A A N A A e A A x R A A A A K
A A a a a  a a aa a a a a a  a a ad a w a a aa a a e m aa a ad aa  e a a  a  aaaa a aadaa  ad a  eaaaw a a aa  a ; ! ;
o U N A A A I N O A o o A A A i N i X
gl U A A A A A A A A A A A A N A N i
ol A A A A N A A N A A A N A A A U N A A N o A N XX
rrrv.vxrxxxr.xxxxr.xxxxxxxxxxxr.r.xr.xxxxnxxxr.xaxxxxr.xxxxr.xxxxxr.r.xv.xxr.r.xxr.xxr.xr.r.xr.r.xr.xrr.xnr
s A A A A A N A N N A A A e T e i
A A A A e A e  m  a aa wa d aa a  aea a aa aa aa a  aea a  a  a  a a a aa  aaa a a  a aa  a a aada aa a a a a  d a a a
B B B B T P M PN
; F N A A A N N R A N N N A A N A N A N i i i
A A A e m a a a a w a aa  a a a a aa a a a  a a
xHr.rxrra”xHrwr”r.”rHaHxHnHx“xHr.HaHr.Hx”xHxHx”r.Hr.HaHa"r.HxHaHxHr.Hr.”xHaHr.“r.Hr.”r.“r.Hr.”r.“r.Hr.”aHr.Hr.“xHHHx”xHHHn”aHnHa”r.””rxrr.rxrxnxrr.nxrv.xu_ru_.rxrv.rv.rxxxrxrxrxnxrxrxrnr KN r o
B B T T P T PG P
A A A A A A e e A i i
A N A N N A A N N A A N A e N O N N
A A A e e a e e  a a  a a  a  m a a e a a a m a  a a a a m a a a a  aa a a ad ad  a  a al
A A A A A A A A A A A A A A e T A A A
R B B W e P W ML
A A I A N A A I A A A A A N A A T A N N i i A A A A i N
L A A A A A A A A N A A A
I I I I I T I I I I R I T O I I
A A A A A A A A A A A A A A A A A A A A A R A M A A A R m M A m N A A A A A m A A AN A M A
o A A R R R AR A e R e A o o o o T e o o e e o e ot o o o o oo o o o o e ot o o o e P P P P
e e e  a a a  a  a a a a  a a  a a  a aa  e a  a a ad a a a a a a  w  aa _v A e
A A A A A AN A A A K A R A A A A R R A A A A M A A A A AL A M A A A R K A AR A AR A A AR A AR N X A A KA AR K AR K KA ol A N
A A A A U A A N N N N A i ; ; iy
A A I N N
; N R N Eol ol A i
PN NN NN, A ; L A A A i A
! 2 A e o a  a aad  a aaal
T T e g o P o g P P P
x

X

™

F?‘!x?"?d??d?l?!
FHFHHHI'H?!

F!F'!

R N TN Exwx”x”x .
A A A A A A A i
rrxxr.x:xnxnx:xnnxnxnx:xnnxnxn i
L i i i
LI I T I
e e e e R A A A A A A A A A AL A A

A A A T A A AT A A A A A AT A A AT AL A K A
A A A A A A

o o o P o P rxwx”xwxwx”xwuwxﬂxwxw T o o P M P

P R R R N !

K o a oo

HH
;-

b
X

k|
-]

i
X MN
o

o o e o o r.r.x.v..
rrr.x.ur.xJxv“u.r.xrxr.uv“rxu_r.xr.xrxrur

o

o r. A H - H
HH.HFH.FH.H.HFHFHFF

U.S. Patent



A S
o8 xxxrxrnr.xr.!r!r.!j!rx?..x.. », !Hx”l”

-
»

i

‘-
L] L y y y B A AN XN A L
K K o K K o

4. 4+ ¥ 4
L

J L L
.l'

] K n
”nxnaz...xn..“a“a“v_aarxn.xrx ; o
A
o

™

US PP24,092 P3

IIIHHHHF!PU.FU. i L v [, b H.HH.HFHFHP!FHHHHHHHFH

XX NN HHHHH!HHHHHHHHHHIH\I
A HHH.HHHPHH HHH ] A
II -

F
e

h
o | HH!H

x>

W . W . IH"IIH
E

e
2 i
W

A
i A A
o) x"a“a"a"an._”:”n“tn

o

oA
]

F N |
lxﬂxﬂxﬂgﬂll

i

A
II-IIII
A
HEH
A
o

AR
A

A_AE N A A
A

I!”HI!HHH

i

"?d
Al
Al
)
)
Al
I
x?! X

A

A

]
>,

|
F |
EE M E AKX AN NA

A

F
e

]

N
£

X A

£

x
A A
pe T e A e A

Lt ]
Al

LN

*
X
Pt
N N )
L

M
A

¥

¥

A e AL
e e T R A A A AR

Sheet 4 of 4

e
I-H"

e R e e A
2 e o S
i I
i i "_-_- " __.HHHHL_. e o e e o e
i P .
L ] |
)

o i
o e e o

s

":*
e
:HHH P,

¥i

M
Hﬂl
4
A Al "F!HH" M
s
A W A
H H"H"HHH"H

L
v
~
X,
]

A
H
>,
Al
E

:u::uu;l-!::l.hl’I
L |
2

l
|
A
I?l-
L)
ek
2
A
'?lx?l"?!

I"NIIIIIHHHH

Ilﬂﬂﬂlllllﬂﬂﬂlﬂﬂlﬂﬂﬁ.! 3

-
|

»
A A e
b'I*I"
|
i nxx:
A A A A A

L

HHHI”HHHHH“H k. ]
N KK

XX
o ;
N .rxﬂxnu”x”xnu”x”xnu”xx " Hﬂ .n“xrx“uuxnxuu
A i i i

o A A A A A
P P TR PP T B I L PP T PP P WL
x.r

§
Kk
-
Bk h
P,
o,
F
Al
Fd
EY

-
[ ]

)
Al
H

2

"l.*l.
o
-

o
Al
-
]

i

Ml
)

¥
i

KRR RN R R R R N R R R KR IR
A i
; X

1)
L)
¥y 4-:
Py
e
i

.axxxnxa ; a .JHHHH!HHHHH! ”
x“r. .v.xv.xx”xrv.v”va.nr

FY
.
e

2

A

Al A
]
b

M H"H M
F
Y
FY

o likn X
ZXER XXX XX NN E RN ERX N XN
A A A A A A A S e ; ; R A A A
I A A A A A A A ; R XXX
RN AN xxxnxxxnxxvﬂnxxaxxxxxx“ g PR R N R RN
e R P R P e e e R E R
L A A 0 A A i ! oA ! x
o A A i "
O A A A i EER X NN
A A A A A "
o A i .
A A
nna..xanlxxrnxxrn”x”xnxrxfffjxffv o o

L M N M

A

||

A

A

M

A

A

Al
I"HHI"HHHH

A Al

L
NN
M
' AN X
|

"
I-I-I A A

Dec. 17, 2013
"'EE;

I
I I III
e s
FHHIII“H"HHE?HHHHII

L )
ML

L
LAt

R )
L x

E i

L
]
.

|
illlnl A
A A
X Al
E |
L.
-
o
Al
Hx?'!
H'il
M

R A
e A

FY

oy .
o HHHHH
; x.

X
o
o)
M:a-
FY)
|
M
R

b ]
]
E |
M
o
AN
A
M
|
Al

L )

ilxﬂxﬂ i

A_M A A A A A M A

FY
| lxﬂxil! F

LR )

i“#“l‘
ey
M_A

U.S. Patent



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : PP24,092 P3 Page 1 of 1
APPLICATION NO. : 13/374438

DATED : December 17, 2013

INVENTOR(S) . Michelangelo Leis et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the title page,

Item (73) Assignee, “Vivaista™ should read --Vivaisti--

Signed and Sealed this
Twenty-ninth Day of April, 2014

TDecbatle X oo

Michelle K. Lee
Deputy Director of the United States Patent and Trademark Olffice
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