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(57) ABSTRACT

A new and distinct Malus domestica apple tree variety named
‘B3F45’, particularly characterized by very firm flesh, long
storability, long shelf life, very sweet taste and rough skin of
fruat.
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Latin name of the genus and species of the plant claimed:
Malus domestica.
Variety denomination: ‘B3F45°.

PRIORITY CLAIM

This application claims priority under 35 U.S.C. §119(1) of
the Furopean Community Plant Variety Rights No. 2009/
2504 filed Nov. 26, 2009.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of Apple tree, botanically known as Malus domestica of the
Rosaceae family, and heremafter referred to by the vanety
denomination ‘B3F45’.

The new Malus variety 1s aproduct of a controlled breeding
program conducted by the iventors, Inge De Wit, Hendrik
Evyssen, Johan Keulemans, Johan Nicolai, Els Pauwels and
Paul Van Laer, 1n Rillaar, Belgium. The objective of the breed-
ing program was to develop a new Malus variety with crisp
and juicy flesh, as well as good storage capacity and shelf life.

The new Malus variety originated from a cross made by the
inventors i 1993 1n Belgium. The female or seed parent 1s the
Malus domestica variety designated ‘Gala’ (unpatented). The
male or pollen parent 1s the Malus domestica variety desig-
nated ‘Braeburn’ (unpatented). The new Malus variety was
discovered and selected by the imnventors within the progeny
of the stated cross 1n a controlled environment 1n Belgium.

Asexual reproduction of the new Malus variety by grafting
was first performed Belgium, and has demonstrated that the
combination of characteristics as herein disclosed for the new
variety are firmly fixed and retained through successive gen-
erations of asexual reproduction. The new variety reproduces
true to type.
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BRIEF DESCRIPTION OF THE INVENTION

The following traits have been repeatedly observed and are

determined to be unique characteristics of ‘B3F45” which 1n
combination distinguish this Apple tree as a new and distinct
variety:

1. very firm flesh;

2. long storability;

3. long shelf life;

4. very sweet taste; and

5. rough skin of fruits.
In comparison to the parental varieties, ‘GALA’ (unpat-
ented) and ‘BRAEBURN’ (unpatented), ‘B3F45’ differs pri-

marily 1n the traits listed 1n Table 1.

TABLE 1
Female Parent Male Parent
New Variety ‘GALA ‘BRAEBURN”’

Trait ‘B3LF45° (unpatented) (unpatented)
fruit skin rough skin smooth skin smooth skin
surface
fruit over color red bright red brown-red
fruit taste sweet sour-sweet to sweet sour to sour-sweet
harvest time late early late
storability long medium long

Of the many commercial varieties known to the present
inventor(s), the most similar 1n comparison to the new Malus
variety ‘B3F45° 1s the Malus variety ‘Fujpr’ (unpatented), in

the following characteristics described 1n Table 2:
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TABLE 2
Comparison Variety
New Variety ‘FUIT
Characteristic ‘B3F45° (unpatented)
tree habit upright-spreading spreading
fruit over color red brown-red

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs illustrate the overall
appearance ol the new Malus vaniety ‘B3F45° showing the
colors as true as 1s reasonably possible with colored repro-
ductions of this type. Colors in the photographs may differ
slightly from the color values cited 1n the detailed botanical
description, which accurately describe the color of ‘B3F45°.

FIG. 1—shows a close-up view (side, top and bottom) of
mature fruit of ‘B3F45’.

FIG. 2—shows dissection views
‘B3F45°.

FIG. 3—shows a fruit-bearing tree of ‘B3F45°, at4 years of
age.

FIG. 4—shows a dormant tree of ‘B3F45°, at9 years of age

FIG. 5—shows a blooming tree of ‘B3F45’, at 4 years of
age.

FIG. 6—shows inflorescence of ‘B3F45°.

FIG. 7T—shows top and bottom view of leaves of ‘B3F45”.

FIG. 8—shows different stages of development of the
flowers and the bottom, side and top view of a fully expanded
flower of ‘B3F45’.

FI1G. 9—shows different parts of a tlower of ‘B3F45°.

of mature fruit of

DETAILED BOTANICAL DESCRIPTION

The new Malus variety ‘B3F45” has not been observed
under all possible environmental conditions. The phenotype
of the new variety may vary with variations 1n environment
such as temperature, light intensity, and day length without
any change 1n the genotype of the apple tree.

The aforementioned photographs, together with the fol-
lowing observations, measurements and values describe trees
of ‘B3F45” as grown in the orchard in Rillaar, Belgium, under
conditions which closely approximate those generally used in
commercial practice.

Unless otherwise stated, the detailed botanical description
includes observations, measurements and values based on 4
year old ‘B3F45’ trees grown 1n the orchard in Rillaar, Bel-
gium from 2009 to 2010. Quantified measurements are
expressed as an average of measurements taken from a num-
ber of trees of ‘B3F45’°. The measurements 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.), (4th edition, 2001), except where
general colors of ordinary significance are used. Color values
were taken under daylight conditions at approximately 3:00
pm 1n Rillaar, Belgium.

All of the trees of ‘B3F45’, imnsofar as they have been
observed, have been identical in all the characteristics
described below.

Classification:
Botanical.—Malus domestica.
Parentage:
Female or seed pavent.—Malus variety designated

‘GALA’ (unpatented).
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Male or pollen parvent.—Malus varniety designated
‘BRAEBURN’ (unpatented).
Propagation: Grafting to rootstocks.
Growing conditions:
Light intensities.—Full sunlight.
lemperature.—During day, grown 1n range of 2° C. to
23° C., and during evening, grow 1n range of —=5° C. to
13° C. (based on average month temperature).

Tree:

Age —Observed trees were 4 years old.

Vigor.—Strong vigor.

Form.—Ramified — upright/spreading.

Habit—A normal-sized tree with one trunk and about
13.2+4/-1.3 leaders; main branches spreading; crown
symmetrical.

Branching habit—Main branches angle 1s 56.0°+/-
14.6 with respect to trunk 1f allowed to grow naturally.

Density.—About 2200 trees per hectare.

Cropping behavior.—Average beginning production;
normal productivity and regular flowering; no bien-
nial bearing.

1Tvpe of bearing.—Long shoots and spurs.

Production.—About 10.8 kg/tree 1n 2010 .

Size at maturity.—Height: 275+/-9 cm. Spread: 165+/—
34 cm.

Trunk—Height (up to leaders): 86+/-9 cm. Diameter:
31+/-3.7 mm. Texture: slightly rough. Bark color:
Primarily RHS greyed-green 197B, with underbark
RHS greyed-orange 165A. Trunk lenticels: Length:
1.37+4/-0.37 mm (1n the direction of the trunk). Width:
3.63+/-1.36 mm (diagonal to the trunk direction).
Color: RHS greyed-orange 163C. Density: 1.9+/-0.7
per cm”.

Branches—Number per tree: 19.0+/-2.3. Length: Var-
1ies due to shape of tree; maximum of 113.4+/-13.6
cm; minimum of 1.4+/-0.5 cm. Diameter (at 2 years):
12.04+/-2.34 mm. Surface texture: slightly rough.
Pubescence: none. Color: Mature (after about 3 years
old): RHS greyed-orange 166B. New Growth: RHS
greyed-orange 166 A. Internode length: 27.79+/-6.62
mm. Internode diameter: 9.94+/—1.84 mm. Branch
lenticels: Length: 1.36+/-0.40 mm (in the direction of
the branch). Width: 2.58+/-0.96 mm (diagonal to the
branch direction). Color: RHS greyed-yellow 161B.
Density: 3.4+/-2.1 per cm”.

Spur.—Present: Yes, but few. Distance between each
spur: On the 2 and 3 year old branches, the distance 1s
55.04+/-26.7 mm. Diameter of each spur: 5.95+/-1.61
mm. Number of fruit per spur: 1.0+/-0.3.

Foliage:

Arrangement.—Alternate, simple, petiolated.

Lamina—Si1ze: Length: 77.97+/-7.25 mm (fully
expanded leafl). Width: 48.73+/-4.94 mm (fully
expanded leal). Length/width ratio: between 1.32 and
1.95. Overall Shape: ovate, petiolated. Base shape:
rounded (obtuse). Apex shape: acute. Margin: bisser-
ate. Texture: Upper surface: smooth, glabrous. Under
surface: medium pubescence. Attitude 1n relation to
shoot: outwards, slightly upwards. Color (mature
leaves): Upper surface: RHS green 137A. Under sur-
face: RHS green 138B. Color (immature leaves):

Upper surface: RHS yellow-green 144B. Under sur-
tace: RHS green 143C.
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Venation.— lype: pinnate venation from central vein to
the leaf edge. Color: RHS green 138B.

Petiole—Length: 26.7+/-1.6 mm. Diameter: 1.85+/—
0.22 mm. Texture: high pubescence. Color: RHS
green 143B (upper), RHS yellow-green 1435C
(lower), RHS red-purple 60C.

Stipule— Arrangement: free standing. Length (distance
of stipules from basal attachment of petiole): 7.54+/—
2.07 mm. Width: 1.40+/-0.52 mm.

Inflorescence:

Blooming time.—Medium (similar to ‘Gala’ and ‘Brae-
burn’).

Blooming period.—About 1 week.

Fragrance.—Slight.

1Type —Corymb.

Number of flowers per inflovescence.—4.3+/-0.9.

Inflovescence size.—Diameter: 68.10+/-7.62 mm.
Depth: 43.75+/-5.36 mm.

Buds—Terminal Buds: Number per spur: about 1.
Shape: pointy, triangular. Length: 7.93+/-1.26 mm.
Width: 4.72+/-0.38 mm. Texture: high pubescence.

Color: Apex RHS greyed-orange 166A, and base

RHS greyed-orange 166B. Scales: Number: 6.4+/—

1.0. Overall shape: triangular, double folded around

bud. Apex shape: three points (middle point 1s the

longest). Base shape: straight, fully grown together
with base. Color: Upper: RHS greyed-orange 166A.

Lower: RHS yellow-green N144C. Lateral Buds:

Number per spur: about 0. Shape: pointy, triangular.

Length: 5.53+/-0.66 mm. Width: 3.46+/-0.33 mm.
Texture: medium to high pubescence. Color: Apex,
RHS greyed-orange 166A, and base, RHS yellow-
green N144C. Scales: Number: 5.2+/-0.8. Overall
shape: triangular, double folded around bud. Apex
shape: three points (middle point 1s the longest). Base
shape: straight, fully grown together with base. Color:
Upper: RHS greyed-orange 166A. Lower: RHS yel-
low-green N144C.

Petals.—Arrangement: free (full bloom). Number per
flower: Five. Size: Length: 17.18+/-1.96 mm. Width:
10.66+/-1.17 mm. Length/width ratio: from 1.29 to
2.02. Overall shape: obovate. Apex shape: rounded.
Base shape: acute. Texture (upper surface): smooth.
Texture (lower surface): smooth. Margin: entire.
Color (upper surface): from RHS red-purple 69C to
RHS red-purple 69D. Color (lower surface): from
RHS red-purple 69D to RHS red-purple 70C.

Sepals.—Number per flower: Five. Size: Length:
6.05+/-1.39 mm. Width: 3.33+/-0.56 mm. Length/
width ratio: from 1.20 to 2.69. Overall shape: trian-
gular. Apex shape: acuminate. Base shape: truncate.
Texture (upper surface): smooth, hairy. Texture
(lower surface): smooth, hairy. Margin: entire. Color
(upper surface): Apex RHS greyed-orange 172B, and
base RHS green 143C. Color (lower surface): Apex
RHS greyed-orange 172B, and base, RHS green
143C.

Pedicel—Length: 22.72+/-3.61 mm. Diameter:
1.074/-0.17 mm. Texture: smooth, slightly hairy
(white hairs). Color: RHS green 143C.

Fruit:

Keeping quality.—It can be stored in cold temperature
conditions for mimmum 9 months without loosing
firmness and juiciness. It has a shelf life of minimum
3 weeks without loosing firmness and juiciness.
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Maturity when described —Ripe for eating.

Maturity period after full bloom.—About 24 weeks after
full bloom.

Date of first and last picking (harvest).—About second
and third week of October.

1Iype.—Pome.

(Greneral shape.—Globose.

Average weight.—225.5+/-50.9 g.

Fruit size—Average height: 66.9+/-7.1 mm. Average
diameter (at widest point): 77.2+/-6.2 mm. Position
of maximum diameter: 2 of height. Height/thickness
rat10: from 0.72 to 1.04.

Stem.—Length: 18.574+/-4.32 mm. Diameter: 3.1+/-
0.85 mm. Color: from RHS yellow-green 146D to
RHS greyed-red 181 B.

Stalk cavity—Depth: 15.84+4/-2.83 mm. Width:

34.48+/-4.74 mm.

Eve basin.—Depth: 8.81+/-2.32 mm. Width: 36.11+/—
4.68 mm. Crowning at calyx end: moderate. Position
of sepals: separate. Calyx tube: closed or slightly
open.

Skin.—Thickness: thin. Texture: slightly rough. Bloom:
slight bloom. Greasiness: absent. Firmness (at pick-
ing time): 8.54/-1.2 kg/cm® (measured without
removing the skin). Overcolor Color: RHS greyed-
red 180B. Percentage of skin surface with overcolor
color: About 50 to 75%. Pattern of overcolor: solid
flush with weakly defined stripes. Intensity of over-
color: medium. Ground color: RHS yellow-green
145C. Skin Lenticels: Length: 1.28+4/-0.38 mm.
Width: 0.98+/-0.3 mm. Color: RHS greyed-yellow
161A. Density: 3.94/-1.0 per cm”.

Flesh—Color: RHS green-white 157C. Texture: very
firm, crisp and juicy. Aroma: medium. Eating quality:
excellent. Sugar content (at picking time): 16.2+/-2.5
Brix. Acidity/Starch (at picking time): 8.3+/-1.0 g/1
malic acid. Core: Symmetry of core: round. Distinct-
ness of core lines: weak. Locules: Number (per fruit):

5. Length: 9.02+/-1.78 mm. Width: 3.81+/-1.04 mm.
Form: triangular.

Seeds:

Number per fruit.—7.4+/-3.3.
Number per locule.—1.6+/-0.8.

Shape.—Teardrop form.
Length.—9.78+/-0.59 mm.

Width.—5.2+/-0.46 mm.
Texture.—Smooth.

Color—From RHS greyed-orange 166A to RHS
greyed-orange 174A.

Reproductive organs:

Androecium.—Stamen: Number per flower: 17.9+/—
1.71. Length: 9.76+/-1.59 mm. Anther: Length:

2.564+/-0.27 mm. Color: RHS yellow 4C. Filaments:
Length: 7.084/-0.71 mm. Color: RHS green-white
157B. Pollen: Amount: moderate. Color: RHS green-
yellow 1C. Pollination Requirements: cross pollina-
tion.

Gynoecium.—Pistils: Quantity: 5. Length: 12.13+/-
0.80 mm. Color: RHS yellow-green 144C. Stigmas:
Length: 0.52+/-0.15 mm. Width: 0.41+/-0.16 mm.
Color: RHS vellow-green 144C. Ovary: Length:
5.39+4/-0.75 mm. Width: 1.01+/-0.15 mm. Color:
RHS yellow-green 144C.

5 Use: Fresh market.

Disease/pest resistance: No known resistance.
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Disease/pest susceptibility: Medium susceptibility to scab Shipping/storage characteristics: Low sensitivity to bruising;
(Venturia inaegualis). good storability under ULO-conditions for mimnimum 12
Winter hardiness: Tolerant to temperatures down to minimum months.
—-10° C. without observed damage to wood and buds of _
dormant Apple trees. 5 We claim:

Drought/heat tolerance: Tolerant to temperatures up to mini- 1. A new and distinct Malus domestica apple tree named

mum 40° C., growth is limited by drought periods without 'B31457, as illustrated and described herein.
1rrigation. * ok ok % ok



US PP23,823 P3

Sheet 1 of 9

Aug. 13,2013

U.S. Patent

A A R e ......
eI I Ay - .. : .. ...
X A s ] T y .,......""...,r...s....
; ....."......v ...,.th..vm.v i ....“......,.............." i g : . t - wmaﬁmhmv,.ﬁv......v i
: .....e".;..“rnﬁaﬂr..”uun. = : ; Ho A k. PRy . e
L paster ! : : o S
R SIS S
u_... . . R J................m.."w..?....v.....ﬂ

Ha

5
e
I
gL PO
o, LY
T
Haty
S

,
A
s

S

AR ;
..% .....w ...nwu... % o
fﬂmﬂwyﬁﬁmﬁ;&%ﬁﬁe
.ﬂv..,......;... ..v..um,... u_.n,.u..w.,....m..... i .._,..”v w...n...wu.“. Sy
S e e S
I ﬁ,ﬁﬁvx e
e

a

.n.F.
5 i.@wmvw
R
L

R, LA
o
2

i
- ",

A T !

. T

Y
_ L
i ,..".....h.”.....m".m.v.... TR
i M
i -
S a8
5
.... e ...M””."........."...,.{.

.,,,
e et it e O ...
S S R B
e R ; X
i .M.MN.V,,W» St
: " .p#a}.n..w,.mw,. e
i e
R
; Sl e
= %ﬁ.}w Pyl A e o ?.._r...;h..........“...“.
.q;.....f... s ] V, e
o

A
Feni R

0

+#+¥H.M.ﬂ_.

AT .
.
R i
L T e
SH ..u...v........“............r..... .
.“hv....."? R g AR
ol
o T e LR
A r i
e .".m....n........r... ....N. e
L
..............w".......,...u.....}.....“."...u. o
ST
u-n-- n-;ﬂ.n- -H-.rr.r L hr = 3
e 3
o .".......n....u. A .....“.m.... #..u. ;]
e i
ety "ﬁ.. s

" ,,:...
.r - -.r-
i -:.- -.r.r - - -
AR T ,.,..,.,...”...pw”,.,"hw.._....ﬁu.....ﬂv..v..
I R AR S den
; i TR < o L
R s
S S S e e
e L e S T S T
s, PRSI ....r....w..,....n.vﬂ.“.u.”...... .u..u...........u.,"u........“.......v...v...vm

- .
e
A s

ot
G xam."am.“”xxmwx.‘whv“" AT
e R L AR S

R o S a0
L ; i .ﬁ.ﬁuw"x.ﬁﬁvxwuﬂx.u.wﬁﬁ.wﬁ S
s it L I R S R
e A ..,.....H..H..rn.........nw. ...._r."vw.w.. ...v......;. ) ot uu.w.ﬂ.. o ."..“. uw.nm... .v......,.,....“...u.. L
e R T ; b L
L h ..v".......r..#......w....fw...u. N P i
: g e e S

H .,.............,.v........v. .n.m........,..........".u...u.....v....,...w( kel
TR

e .. : A .....”.. .
#Huw.ﬁm?. et i .nm.”.. - : i LA
: ; i 55 ﬁv,w?...f...".,d v : ..."..“..w.,.m.".
.. i ; LRI S
i

i

".v........
...,...“,....,......,,..
; - ; : : ...
TS e i
L ] o " S
S ey RO
R PR AT .“........“umwnv h....w,..m.ﬂ..wf .r.w.v,,....ws..
e e e oy L ............w.r




US PP23,823 P3

Sheet 2 0of 9

Aug. 13, 2013

U.S. Patent

ixa%
e o
S
S
g oy
i

SR

rene e e
X oty ey

LA

IR
T

.".H.“...u...”.....w.,.f...v.."..v ......v...."..“.”...""“."...,.....v.n i
ey

bR EEELEIEI
L

SR

R

gl Ly
e e e HH
L e
2 .........H.......f.......u,..,“ AT T e
R T A

-.Jﬁ..w}.,..v,....
e
i

i et
i

Rt
% A,
L : e
R R e T A
..."....“w,.......,....,.,.."..r.,....... -
R

o

N

R R

G

%.u{ 5
o
.
R R R
%Q%%%@; . gﬁﬁ
....,.,.n.“..s,..,wv W.w.vs;xfxé.ﬂ?mm o

e,

e o
St Aﬁ% &
R S ‘g\%ﬁy %ﬁ% 7 ]
. - %@%ﬁ
SR e L u A e
Lo o
Snae e sn 5 VMW T
mﬁﬁhﬁ%@wﬁ%ﬁu}} o ﬁg%‘%ﬁ o é;%w o S

-,

LT,
S

= S ....w,...v...v.u... ..n.,.N.... o

et e A

.
S

.

i

..#}. ....,..". Mww,.,..uw.v. L

A iR e
s
= .ﬁ%m %ﬁgﬁ%p%%ﬂ%

: el i
ey

...Fs.f
e st
iy g A
P
Loy ﬂ... g

i s oy
S ?%W% S
e i R %Vwﬁx i wﬂxxﬁﬁ. B
: .V,,. .....n......?.. g&&%xaﬁﬁ ??.pfmv.mwwu. .......u.....yu..w...n
égﬁ H»ﬁﬂxﬁwﬁmﬁmﬁﬁﬁ e
e o i R ot 4
%ﬁ%ﬁ% F{Mﬁwﬁﬁﬁvﬁxﬁﬁfﬁc iy
o Coidas e
e Do
o

o
2 ,...“..w "...;.......m..,H.v i ...&...m......,.........". x“..m.w.,.ﬁ,“
-

..

e

ety
2

Lty

A S R ey e e o)
i S A e S T ; e -
R R e e e e o Lt e
e L s e tﬁnfﬁ.w;ﬁuf .“....v.,.v,,..,,.f.x,....

i
e i R
S el S PHEAE, i
T L L P
S iy .."...".ﬁﬁ,.ﬂmw“.....“. bt
B oy e
e T

o
i .?......“”ﬂ....#.v..mw‘r
S A
G
A iy e
iy

2

Rt
el
e

i B e
o
S {}W@%Mﬁ S A?ﬁ%%ﬁwv i
e ...ﬁ?\bvwv.mv/éfvfn%»} T

e

R
PRt

o

i
o

..,f%.uw..\w....
..... \hﬁ o

.....;.n.n..N...“.....,.....H;p ey
A R T

T A e ﬁﬂwﬁ Ry e
e iy iy :
T W;& P, i i B

R, A ] .

S %?uﬁﬂ%xﬁ%&?ﬁﬁ i &{;m.ﬁ NMWNM.WMM%W%M“?:

o e H ity

u.”.....u,.,w..q,.“m .w“.... U.............r i ,..".w.,vd....m A a...?ﬁmr.ﬂ.mﬂvxmw ...."..”...u..,,..,“.... -
e

5
S

B i
S .m..}wamm,w.v...?.. Horel T, R e

e e
Dl fﬁﬂwfﬁﬁvﬁw e

24 ax%wﬁ,..fvhﬁ mww. %ﬂ&% e i
Loiaaus e e e e
£ .......v...”.:......w_. .“,..,?..."....fn{....
e
?mﬁfﬁww«.ﬁnﬂ%.ﬁ”ﬁ.}

g
Ve o
et g e B B

e T R e A T B e T
A A T
S i e T

e R A A
AR S
L iy
fﬁ&wﬁé& s ...Jv..,..?v.w.v NG ..wm,wv

e
AR T L b A T 2
A e et et
A b R T S ..,.“."....,vv.m...“.. R

R R T
el < e .
S
el Lot n et L
i ?fw%ﬁ%.mﬂﬁ ;ww« Sl
: R T : o
S ﬁhﬁﬁmﬂﬁmﬁﬁmﬁ R

A L ] iy
e .M..v.ﬁ..v.,...hw.m.ﬁv .;..,..f.,.m.....v.vv .“,.....u.m..,..f.
RN .....”.:...,.....u..ww,. L A A

R mﬁ%ﬁ%«m&b

R T L .ﬁ,,.....v...ﬂ.....,..m... U.u.......u_.._.
o
.

N e e
R, .....“v..,....f.....n,.... o e e
T }.,H.v.,“.a W&Hﬁ mﬂxm{mww?ﬁwww&
AT 5 R

o éwmmw,, ?Wa L

..“..uh..,,..........ﬂ..v

AHCT

e R
,,mw.&“.uww i %W&%% o
A S
e A £ ......v.... 0y o EE N s
R i himw. SRR

A -

P e

PEANOY RO a2
: : :

kN e

S .,u...,....u.... Lty 5 e
S e

o

e ........_,.u..m“. i - s e
Do
.v,%hﬁﬁéﬁum S ﬁwfx i
Sanan bt
R éﬁw ettt e
s
+ &”..Huu.v}# ?...:,.m.u.%..wc ..,,rﬁwv L s
SO Y S

s g
A R e
e
i e o
e L e D
e ﬁw?..mw%ﬁwﬁ G

. e “ ks 2 i
s .,.u.wu..........f.;....,. e e L i 2 L, A
SR R e {wﬁaﬁ

T

.:...5......

«%ﬁ?

T e A o e o :
e S e X e, i i e o ....,...n....,..v.f.. .u...%.r..,..:.. et s
SEe i
R R R o
oy

x.
e

oo
S ot
el T e

.,...n. -
Fod R
R W
e

e R
o

,
[P
R

....
PR

Dt
e

o
PR
LR
R W

-

Y
pEs
e
.,.,.....u_...........,...
e

.,
e
L
S L
AR
D, L T




US PP23,823 P3

Sheet 3 of 9

Aug. 13, 2013

U.S. Patent




US PP23,823 P3

Sheet 4 of 9

Aug. 13, 2013

U.S. Patent

e
el
DRI,
et
T
s s
SmimenR

A
R A S e o B
S et bRt

5 ket d =
s R
R e ;
i ++.....h ?+&:fﬂﬁ§+
Sl

= -"‘+"‘+'E-"‘":$'+ -
A
e

i
o

=

i

e
EEty

X

o .+++H+.m..“".“. ALy s
S

-

e

- oo o
R e e e T

> t...-.......mﬂ.#ﬁ

i

o e X ..
ety it AL
e S
e e R R S A T e
ks g ..._wu.;.-........... ; 7
i .+.nﬂ.+ﬂ¢uﬁﬂi.s% Ll s,

et

o

...u.a.:.__..q.___#.«..++ :

N A S

;.+ﬁv¢+.ﬂw.
e

b
S
e

: e R
e Ll ﬁm/x%ﬂ,@w%a e
e ; it e
. A Rt R
SR e S & gmﬁhww%fwﬂw% bﬁﬁ?
Lo e
o : s&%@%ﬁmﬁ
i AN H 5
D
AR S Hﬁfﬂ?ﬁﬁw@ﬁﬁﬁ ;
S R
A SR
AL SRR :
Sama : : s : : R R L R R R : AR s

i
gt hwhaﬂzh,, i i ; ; 7 ; : ; : R
Sl e : ; ; L SEiGa :
e
-.r

i
by T . e Lo - o

L+ e I i

R

B e R iy ¢ ; S i
e : Shiwaa : o it S : : o

T N TN Ly ol 5
soiiid i e : i S
e i : : . 3
L N, HeA Lot . -
S
v e ..u.,.....,.....,..,..u........ ....w.,........u....v
e e
S

-,

PR L A ; e it AT e
RO W ey Sy b -7 T H e,
oty bR % A e E e : ’ et
ey ALY £ 5 . LR h

e T L u_w.....u..v.....“............ H ; y ey i

H s
el TR
: : ; A
R LA LA : e P T
R . i S S
e N e e, k ] R : " e A Aﬂ;ﬁ% ; ; :
L e A D : AR S > : R ; ; - A : ; b Pk Pt o R ke ; i e B o
e oo ....n.m.ﬁfum,,.af,,mmw&,fx.,.. A R T pra PPERAS ROy &“.vﬁx = ; : ; ; f."..m...m..mm..ur o ; > o P ? : AR A Skl : : : ot S +ﬁ%¥
H Hi A At Rk PR P HoEES H . H - A . o " - " : H e . i = . = ]
3 I L A B PR et F g e XN " Pk L 2 e .n..ﬂnv...:..v R - i ﬂnﬁ. :
e T L e ...".u..u.,.,...,..u.,...,....".,... e A friinn T Lo : f X H i = .,...r..}.,v....u. ey % St R 2 ; e e
. T e e e L e e e e i e Y TRRTR z ! : . e ’ A S ! x : L
A e L L e R t . : % H : : ..s...,,.,...?.,.mv .v#r.ww..“.m"... ,.....,.wu......n.,..,.......“...r o S R : T, LE o
el

.

" CHL

; e T D AT ey ; : - : : Lfv
e A T e el . H H : . o) g : . > T o = o e T - e X s,

: auﬁw{mﬁv S e i G E ; e T mmmwvmmwvﬁﬁ,?q%ff e x : i 3

H e e o ."...".."..............,.,."... e R e e T ; H H {..J,.,.,.,.,......”." A - fH Ty oy .,...ﬁ...."......,.... L T .,.,..,....:....w. e .....,.,..n...“......,.......v R e = A o

T R e A L e b L i e e e FrREhiiet PP bR PP L e A : : : i 3

P A T T e s e T R B e e S e o T e B B " o S A e L e e e b ] N

T R R S e e R Shiiaaiaen 3 : e R
ol i - i et : . : g e,

!
e R RS i I A R TR g g el : et : 5 ; : o : ] T : i
E R v et R L PN e &ncuﬁﬁwﬁmv i A e R e e e f".#m.w Ay b, ; ; : : “vxﬁw."w.‘ e

; i ;
: B s S e L i . PR o A s ’ - e n ot H = H g k- P e o ) H ] H H H Wi,

L3 . Ll e H H . e o Hy 0 - H . o 0 . 0 L - LAty H . ' e H H H

e Lt Fp e e b B il s ; : : i e T : 2 R ; ; ] o ; ; Ak e Faead

) - e F O L o N T AN RE R o - = " gt H e H = . o HateH A " Hd Yy - sty

B A e P N e T 4 PR R B A R L T e i ; ; tiiEe ! : it a.,s,mk%ﬁﬁf.ﬁ@ L

iy ¥ T S Rt A A ey T e e S S P P e i A e T I k ; e o . BT, R e F L

A T L T A e A e T A T T, SR e H ] A A s A - t : H ; ; 3 e - & ; - F ; e et v .n.. e

..,,.....f ....,,..,,... . f"._.."u.,.r..”..ﬁ.w..,..”.”?. ...”.,.m.w:....._..”..m%«.... .. .”v#.”..“....”.. ......... .... .... .. .. . ..,,..........ﬁm...... . . . ... . %»h...:.......whﬂﬁ.. ..w,,......

.u.

...

=

................,..w.....

il

S B R P e s R R ; ; ¥ S ; e
xﬁﬁvuﬂnxﬁhﬁ% S h A LS S .n..,.,..,.,.”ﬁ.“.ﬁ.w,".h..._.".b...ﬁ... ; PR R e : ........,.,,...“...".n......._....".._” TR EE e pAL TN R : L sy ; i : : A e et .»ﬁu..ﬁ.ﬂ...
e SOy i, e T ! i : : ; : 2 : : : P : Rty e et S R
AT, . A e e A by - ettt Tty
; ....,.....,..,u".”".,..r,....“.umv..,.,.m.".w it e i i A o e R ey e e e Rk H i , ot - H e ] R A S T e At : R o A .n.m...wu.u..q;. L e o A 3
S S e e e T aSoe e S IR S e
R e et e e L R T A : .. ; : e e A 5.& R i R : : T e B Ay .....f.wm.x...‘.".“.v...... s
e ) L L : b Lty : R A N ) R R A L R A e S e L R R : i
o " ] : " o o e ] . ¥ H . H ot E 2 H e ey . it " ey L T L ] e P 3 - . R Y, .uv.... Lt
HR i ! e T s AR At o i TR : A T A A A p e e 3 T e ; ;
SR i e R TR AL ; R ! ey A - TR & : " T : " i A e h i " ; b A A L > T i i
R e o i e e i A Y R e e T i :: R T e e e T i e e L ; ; L T T G G R 7 R
o 4 S ] A N A + H v e v v o ety I, i H AT P H oSy ....;...m”..?u.,.v.,..r&.,.. v.,...._,..,......“...... ...?v.”,.,..:. S R LA T e w o v et ) e, Ay v e e e AR xv.ﬁvwwxﬂfm.«xx.}
Ft L el e e e H iy o il e Ethy - s R - : Lt i - t 2! i z ....f...”...............m.p...u... ......m.u......:. o MWV Ry H - " .Nu._.. R "y o R . - ..H:..v R - ....,.....V.. 3L .,...,V............(m............ R = ...VHU. ey A “n.w...
iy Rt : e gt DA > s ; 42 : . i " b 3 e i : D e i, X SO . : L L M ; . o e SN ST e
; ; 7 : ) : : : ; et ; i a&@?i..ﬁv&& ; o T .@vaww ik 2 fxﬂv SRR,

H " s : g . '
......u......“.u...........,....w.."........ PRy 5 b i AN .....u....."...v..........n...........,..... o o ; Rl Hhioti R - Lo i B

s

?ﬁ%ﬁﬁwﬁﬁ % R S

e

P

,
el e 5 4 R
ey : T, 5 : s, B g e - ...ﬂuﬁ.wv ? " ’ ) e e T WM e : : S «nv ..........H,.,...._.,.v;. pLb
T T A R R ] 2 e T e e fors PR ¥ Fh At P ey R e i S Gt ; m i St
A T e L B A R ST, PP Y R e e A T ; s bl AR : ; S R e N A : A N ; : 7 FCH ?Jé
b et ROt PN P : ot : A R : Ly ; R e e T e e R L
e o Lo e R Rl ; S O ; SRR e T i it e 23 S
! e L e e Pt o 2 L HR PO S LA TR : : i : : Y i T ; AL I R
et B e Tl ; P SR iR : A b PEraore ro Al N, g f.?.....«m A ; ? v : i i I e : ; : L R )
(e T A N S A A D A A ; ; . DT e EHp N L Yo e, : AR AL AT : : Lok LA LR Sty T RS SIS : i T S R ey
; ; o ot o e Bl P R A T TR AT : : b : : o i : i .. et i i M e e T i : T oA
- : gE A DAL : e T R e g ; R : S St T ; : iy T : e R ; : A e
3 : 7 % : ; e 2 > > e s L A R b : : ; : ; SR L I : : - R ) A ;i AL AT
s .. ST e T e L e P e S e B S e e A AT A, S P R ; : g A PR s ; : e S : i e H % e :
EIALA Y S s RECRE . ) o e e e 2 T, ; ; ’ RO it it SiE Y ; Rk AR E ! P e LA A : L ; A e T
L “...n.......m.n..,.,.,.......,“.m N A e ELhE R i e S ?;?f;.x.ﬁxﬂﬁﬁ«mgﬁa ..ﬁ..,.,..,....._ﬂ..,...mv.. . i ¥ A A 3 o H M”...,.....“..... ,.s...,u.m,“v...m,vmv..ﬁ; 5 i .....m. H TS, ..p.ﬁ. o P ] FrosRact - TR S v m.s““....w.,.. .n...,.u..,,u... .“..v.......v.,.wu.. .......”,w..v

H ...rr.rr
L A AN e

Iy
i
) v ., o ..m....ff.}h..ﬁ .f......
; - e e : ; o, RS > o ; R ; ! ot ; e 5 : . R L mm....m......“.
] : > B, A : X " o ! . - v o 5 . q N L, t it 2 3 : Tt : : sttt o e H ! o HoARC e s o IR S 2 AR T - s Mmr
Ty A ; : B BT A SR N A P e R AL s : ; i e B, TPy : O el T T D R A et : i T e X ....,.,,,..,v.w“.,,{... R T ; i i -
¥ 4 L LT A AT T FntiA o ...................u...,......",.....................,m..uﬂ,..”.rzuwm_..xﬂm ; ". i Koo R e A - T b,m.vah“cm.mwﬁﬁ.uh:w.ﬁeﬂum%m vm.u.,“.v...."...,..v,.,...;..v...rw... S.n,.....w,. .u....u“vv.,.............w o, e e e :h R o S ................v..uM.mu...f.,...,..r ..uvm.:w..".mm... .....mwu....,. am?.mwnvmkﬂvxkvmfwwﬁ xf%?wuﬁ.wef ﬂefv.“.a.“.....ﬁw.,..,.mﬂ a.“,uuv.vwruf..u...uumﬂ i o . ...nm.m. £ .,._.....HW.U.“.

e 2 >, . . . o
R S R R s L SR PR e A R e L D i S A e e T A

AN

R HE




US PP23,823 P3

Sheet S of 9

Aug. 13, 2013

U.S. Patent

LR
i A

: 4 SR i
- s s e 2 [t o " .-..n-.---
- . ] o ko H 2 E- Pt x o d b .r..h.-.rh...“.....“.ﬂu...r....r.r v ...fm..rv...v
.........“u.."._.n...."v..,... 2 : $ - L S : E Rt EEN ..n.w.ﬁvvuvﬂw.;.i.nmw”fﬁmv " .m”.."..“.m”.........
N : : : e - o - o = - . e e - e,
2 : ) L b 2 Fae e
o A : | .
AR
A
55 . R é:ﬁ«,ﬁwwnmﬁiﬁw
P, g : . L s
i R
A L I I
o o " P s
e -
R e e A e e
e L N T S
R
R
i L

A LA
e
R R A T e
R R
. A L - o A -
....H..,,..{ R ' . i : " e A
A T ] e " e T A s
T - o : i H = e e sy - v b

.......“....,.... D L o ot 1 S = ........v......“..."....,....vv.,.......ﬁ."......,?

e Poterth s i VA HSHE : 5 “.,...“.,...m.f Saw.(ﬁ.ﬁ..c
%nmv"“.,."..%v. R ; L, HEEE, 5 . T
T ; S L i : .. S

s
v
e S

i ..u..n...wu,..n.,..... ™ S i

...
DR ]

o
M)

i
e
M

-\,};.-'
ot

e i
AL e

R
'

. ..,,"...

ek Pt Py ..;...v..f....r.ﬁ..

: i L T . Rt

: ST e

At ,”.,.m.....”..,uﬂ..m...".mww.n..,".. : e T .““vsw..v i HM?. 5 E ;

; vmﬂ%? S R ; : -

. . . H o ot --.r- h ] L .r.r:.
e S ; ﬁmﬂmﬂ.ﬁ& : %EWWW&) ¥ e LR, xwmmw“. ﬂ\a%?ffv
e e bt - e «w....um.,... L i : - ...u:........;.,..mu....u...w S

R R S R

e

i st i i : e
e T T SR S i i @%ﬁu}
..,,..“n....x,..m.....,,,.. Ay T Rt A T e ﬂm.,r x,,.....mww.‘..sf... ”. .....ww

a2 o, H gt - H . L 2
& : S e S S : S
..;.
.,...

: T . S
b P : ; : b e, R
b ton .",.....,.w,.....rﬂ,..,. R ; ; : i

Pt
. et
: : e
PR S e

T 2 TR T

r- o 3

L ; : 5 3 " . MR, ; it . H - H L e o L A
e ; S sty ; : ; s ; : . : gt A P T e
M S : e S G T : PrpE : e e

;
a e i
R AT, et e R B 5 c : : - Py, ; * ok : ] ..;.,.,.f.. i
ot s He 5 s s . h " 3 o i
s S R
e e S e SRS SR : A R i ; R : ; B

i

S o H ” T e
S v et
i RO bt

S

RS
il L T
e : ; i
ey A T d - S H H = = e - e, ....v
e A Ao : - R . ; : 2 :
..-

R o ...."......
ety 2 + 3 : ’ : > . .w..wh.ww._.,.,,.n,.w””..”._...p}.,...
% S s et : : Y : : : R R : : AN S RN
......:G“.N..... ..,.,..,..,m,..,,.,..,,,.vv,.v 1 ; ; ; : 3 o
L

LRt
o
B

A
...“....“..,.q.,.“. : AT A : e i i + el . .w.w..n.,... s XL
L - <. . E: 5 . = e it
o, B, H et . - ] i . o H oy e it i
R e .m.u......u,....“.. o u.“,.....,..........,............ e : H ; . o e A - 3 . e oy Ly SRR s g S
e o st : il e : e i T = L L
R

.é
A
S
STt T
) o : nw.".... i
e S

S

.




US PP23,823 P3

Sheet 6 of 9

Aug. 13, 2013

U.S. Patent

R
. N o e ¢
e e, o R

s G LA
L, L = SRy
ey .....u....ww.m.,..,.",.. N .,vum‘.uw,w .......h...
T e
B -
R
i
....r..,.:.... ..H r

HAAR
=
S

RN
A o ..“...;.u.."......,.....,.u...,.
e i
-, i, A i T,
i
A
e
Lt S A
T

i e

-, arhg

. H .
LT

S

2
.u..m,."uﬁ

Py
ey

S,
AT
bt T

. Lol

; .n.,.,?,.,mmw“.....«f{. ¥
T B o e i
o L ﬁ ;m%w,me ;x%hﬁ R
R e A T
LR .x.ﬂ,,wv i i
Fie
i
i

e

e ,....n.v.n..”... 57

= R T e
ﬁwﬂ,ﬁ% St
y - oy g
AR St

SR e

it bt R iR L




US PP23,823 P3

Sheet 7 0of 9

Aug. 13, 2013

U.S. Patent

R i A
Rt FEERTNITN,

w7

e s
e ey

- --l- ate
et .u....”,... i,

Tty i w
R, e It A A T e U
o oy ...h.,.,.,.,......,”,.ﬁﬁ s Sl 5, ......u......“....v”.".. .w.......... e o o .....uum.v... A wf..,..... 3

S T s ....,.H...“.,.....,.”. ..m.._ R s e .,“.v.n._ =, ..m.....wﬂ. ﬁ.ﬂ. hﬁvﬁ&.ﬁsw..w b ."...........“.......Nm. D HEh
.........................H. .............".u.........u... ....n......“.."...".. ...”.5.... i e .....n"... A o “.u..........” ....mw,.......“y.....u...."....“.".?.r{w. o ...m."“.....u.....n.......
R B A L w,,w".””..“."._”.m.. Ex m..,.“u....,.”. Ay ..w.mw..,,mw ”w.w¢m.<u ﬂ.w.w et ...."..n.,,,”. S
X R N s A e 2 e e T "

: o 3

o
e

=
5t B s n
AR

; ... ..
M D i e ........F.. e
S T e e
e ot T L .
- e EREA RN AR )
A LT I
h HC AN

=

EE,
e

YTy

L e T

LY N . LT H o HEy e, [
e e e A R T ....x..a....ﬂ...“.,.,,.....”...”..
o A A S i el e
e Eo e oL L e gt B e B il R I s
e e s e by - - o A W e
e L e = L A e L A e L e
S o R L e Y e o B A
R L .,,,.,.,.“,?,“...u T e ey

s L e L e A L D e e T

N S i e e

i ey o FE LA

e e e
i

W
e,
LA S .."..,...“. "
I L T -
oD S
e tat i
...

-
.:.....-.

LY
o R
i

P

H Rt
AEIi,
s
o

,
N
e

W

,
-

. L
ek iy A

3 e e e e e e
e
A H e O ....,..ﬂ.....“..."...".....,..“........._..."... e e R A
i ;

e A e -,
e o R R
A .............,....fﬂ e e e g
T ot bR e A
o o T e,
DA
Ry
e e
e ek
A
e e L o T e e
e e
A A T SR
R R R

A N -
e e B e N T e
e S T e T e e
.......,. ...._“..“....5.,. ......._,..u. ....,.........“.... .,............

e -,
T L
SR
A
B

L e
HEH L
R
AL
S
)
A T

i
T e R B

PRRh L e .r.r-.r.r -.r-.r .r.r.r-.
R

T
....:w.“.. A PRICIR LT

Ly e
e e e
e T =
PR L LR

ity
A
R e e T
i

A

T

S
ot

Pl

e
L R A I e
e Bl S M B
R T
S R e
T Sons " .
S RarR ".....,“..“...“.m.}..,..v..w k]
R e
: AR, i
ki . e o
o .,.””....,..“...” ey T .wfm..n..u TRt A ﬁ.w.n o
A R
A R L o P’ R

S s et e e
A A N O

e e, el
A Y
A A P
Er et ; RO
A, o T i
e T A e b
LN F TR St

. ,
' ~ o L H
T e S B L e i

H N T L N
S e
A EARE
b
5 e R R

e e . H ey
R
H s s e L e e,
”......Hm..m..,.u.... .y......n.,.......u.u..r.... e e R e e
M

oy
......:....,...,,,. A

s ey
R,
A

o)

A
R




ﬂ.,... o,

e A

SR
e,

US PP23,823 P3

ATk
e
......“.......w.p....u..r.............

i
R
A
R
o o !

Sheet 8 0f 9

e

T

]
o
A e
e
e "...M.m..;..............
e

Aug. 13, 2013

Pt

LT

o
+

U.S. Patent



US PP23,823 P3

Sheet 9 of 9

Aug. 13, 2013

U.S. Patent

e
o

2,
e AR

I ey e
il
Aottt ........_.v."”..v."..
A, ............w..,.wu.

o e
R

B2

R
R B
T Rt e
L
e RS ..N,......
L H “.v,..,".w,..nvf{s.."...

e
R T b LY




	Front Page
	Specification
	Claims
	Drawings

