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Botanical classification: Prunus persica var. nucipersica.
Variety denomination: ‘Nectabelle’.

BACKGROUND OF THE VARIETY

The present invention relates to a new and distinct variety
of Prunus persica var. nucipersica yellow nectarine tree,
which has been given the denomination ‘Nectabelle’. This
tree, named ‘Nectabelle’, produces clingstone fruits of good
eating quality for fresh market in early June in the 1Y
66-Pyrénees-Orientales departement—France. Contrast is
made to ‘Nectaprima’ (U.S. Plant Pat. No.17,583), ‘Mail-
larferane’ (Flamerouge®) (non-patented) and ‘Maillarboom’
(Big Boom®) (non-patented) yellow nectarine trees, standard
varieties, for reliable description. ‘Nectabelle’ is a promising 19
candidate for commercial success 1n that 1t has an evenness of
maturity, and produces regular fruits 1n large quantity and
with a high productivity. It was chosen because of its hardi-
ness and fruit lifetime betfore and after harvest, and because of

1ts aromatic semi sweet taste. 20

ORIGIN OF THE VARIETY

‘Nectabelle’ nectarine tree originated in a cultivated area of
the south of France, in the 66-Pyrénées-Orientales departe-
ment—France where 1t was tested. This place 1s under a
Mediterranean climate 1n a temperate area characterized by
irregular and low precipitation with drought 1n summer, high
temperatures all vear long. The ‘Nectabelle’ variety was
obtained by seedling. The male parent was ‘Maillarferarie’
(Flamerouge®) (non-patented) yellow nectarine tree and the
female parent was ‘Maillarboom’ (Big Boom®) (non-pat-
ented) yvellow nectarine tree. ‘Nectabelle” was provisionally
designated, tested and genetically identified by a genetic pro-
file, as 4N.12.65 NI and was registered at the Official Cata-
logue of the Agriculture Ministry of the French Republic on
Nov. 13, 2007 under number 1024461. It was obtained by
hybridizing and propagated by grafting on a ‘Franc Inra
Montclar®’ (non-patented) rootstock tree. It has been deter-
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mined to have unique tree and fruit characteristics making 1t
worthy for commercial fresh fruit production. There are no
known eflects of the standard ‘Franc Inra Montclar®’ (non-
patented) rootstock on the scion cultivar. Asexually propa-
gated plants remained true to the original tree and all charac-
teristics of the tree and the fruit were transmitted. The plant
was reproduced asexually by us in Les Regalines, Route
d’Alenya, La Prade de Mousseillous, 66200 ELNE,

Pyrénees-Orientales, France.

SUMMARY OF THE VARIETY

The new and distinct variety of nectarine tree blooms 1n
March at Perpignan in the Pyrenees-Orientales departement,
France. More particularly, it generally blooms between Feb-
ruary 28” and March 107, only one day earlier than ‘Nectap-
rima’ (U.S. Plant Pat. No. 17,583).

The first fruit of ‘Nectabelle” ripens in early June, at the
same time than ‘Nectaprima’ (U.S. Plant Pat. No.17,583) and
‘Maillarferarie’ (Flamerouge®) (non-patented), 1ts male par-
ent. More particularly, it generally ripens between June 1*
and June 10”. Comparatively, the female parent ‘Maillar-
boom’ (Big Boom®) (non-patented) ripens in July.

DESCRIPTION OF THE DRAWINGS

In the accompanying drawing, which are as nearly true as
it 1s reasonably possible to make 1n a color illustration of this
type:

FIG. 1 1s a color photograph which shows a twig bearing

typical fruit specimens of the new variety, and leaves of the
new variety.

FIG. 2 1s a color photograph which shows single leaves;
two whole fruit sufficiently mature for harvesting and ship-
ment, and a third fruit cut 1n half for depicting the fruit flesh,
the pit cavity and the stone of the new variety.

FIG. 3 1s a color photograph with reverse and size views of
flowers of the new variety, and, with petals removed, repro-
ductive organs of the new variety.




US PP21,140 P3

3

Due to chemical development, processing and printing, the
leaves and fruit depicted 1n these photographs may or may not
be accurate when compared to the actual botanical specimen.

DETAILED BOTANICAL DESCRIPTION

The tree, flowers, and fruit may vary in slight detail due to
variations in soil type, cultural practices, and climatic condi-
tion. The potential for commercial production of fresh fruit by
‘Nectabelle” 1s high, due to its fruit early ripening, and fruit
evenness of maturity.

Trees are vigorous and of medium stature, half-standing in
a semi-spread to semi-upright out aspect. The anthocyanic
coloration of the flowering shoot 1s present excluding brush-
wood side away from sun. Flowering begins early 1n spring-
time. The type of tflower 1s non-showy with small pink petals.
Leal glands are present and round. Time of maturity for
consumption is early. The fruit tlesh 1s yellow with a possible
slight red pigmentation under the skin. Fruit skin color 1s an
homogeneous bright dark red blush. Fruit taste 1s semi-sweet.

The ‘Nectabelle’ variety blooms and ripens at the same
periods than the ‘Nectaprima’ variety (U.S. Plant Pat. No.
17,583). However, the number of flowers on ‘Nectabelle’
trees, between 35 and 40 per meter, 1s smaller than the number
of tlowers on ‘Nectaprima’ trees, between 35 and 60. Conse-
quently, the ‘Nectabelle” allows a lighter and easier thinning.
While ‘Nectaprima’ generally requires the thinning of 2 fruits
on 3, ‘Nectabelle’ only requires the thinning of 1 fruit on 3.
The ‘Nectabelle’ variety also produces bigger and firmer
fruits than the ‘Nectaprima’ variety. ‘Nectabelle’ fruits are
also generally tastier than ‘Nectaprima’ fruits. By producing
bigger fruits while necessitating less thinning, the ‘Necta-
belle’ variety 1s commercially very interesting over the
‘Nectaprima’ variety.

The new variety female parent, which 1s ‘Maillarboom’
(Big Boom®) (non-patented), comparatively ripens one
month later than the new variety, has smaller fruits and 1nsui-
ficiently produces pollen of less quality.

The new variety male parent, which 1s ‘Maillarferarie’
(Flamerouge®) (non-patented), produces fruits that are more
oblong and less firm than fruits of the new variety. However,
‘Maillarferarne’ trees have more tlowers than the new varnety.

DETAILED DESCRIPTION

Referring more specifically to the pomological details of
this new and distinct variety of nectarine tree, the following
was observed during the 2007 and 2008 growing seasons
under the ecological conditions prevailing at the orchards
located near the town of Elne, Pyrénees-Orientales departe-
ment, France. All observations have been done on rootstock
cultivar. The rootstock was a ‘Franc Inra Montclar®” (non-
patented) tree. More particularly, observations relative to tree,
trunk, branches, leaves and fruit were done 1n August 2008 on
trees 1n their fifth growing season. Observations relative to
flowers were done 1n March 2007 on trees 1n their fourth
growing season. All major color code designations are by
reference to The R.H.S. Colour Chart (Fourth Edition) pro-
vided by The Royal Horticultural Society of Great Britain.

1RE
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S1ze:
Generally.—Considered large. The tree size the first year
was approximately 280 cm. The tree was pruned dur-
ing each following dormant season to a height of
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approximately 250 cm. Current season shoots growth
could reach 80 cm. The tree size from the second year
(second and next years) reached a final height of 330
cm with current season shoots length comprised.

Spread: Approximately between 150 and 200 cm with a cylin-
drical shape. The whole orchard was oriented to a central
leader organization, with tree lines spaced of 4.0 meters

and trees spaced of 1.0 meter in a same tree line. As a result,
the orchard contains 2500 trees by hectare.

Vigour: Generally vigorous.

Productivity: Very Productive. Fruit set 1s spaced by thinning
to develop the remaining fruit into the desired market sized
fruit. The number of the fruit set varies with the prevailing

climatic conditions, and cultural practices employed dur-
ing the bloom period, and 1s therefore not distinctive of the

present variety.

Bearer: Very regular. Fruit set has been heavy during the vears
of observation and thinning of 1 fruit on 3 was necessary
every year.

Form: The ‘Nectabelle’ variety has naturally a semi-spread to
semi-upright shape.
Density: Considered dense.

Hardiness: The present tree was grown and evaluated 1n
France. The vanety appeared to be hardy under typical
central Pyrenees-Orientales departement climatic condi-
tions. Experimentations on different sites with winter chill-
ing requirement comprised between 350 and 1200 hours
showed a good behavior of the tree in all cases. Ascertained
temperatures as low as —-12 degrees Celsius caused no
damages to the tree. The tree was also very resistant to

frosty springtime weather.

TRUNK

Diameter: Approximately between 7.0 and 8.0 cm in diameter
when measured at a distance of approximately 30 cm above
the soi1l level.

Bark texture: Considered rough.

Lenticels: Numerous lenticels are present. The lenticels range

in s1ze from approximately 0.5 t0 0.7 cm 1n width, and from
0.2 to 0.3 cm 1n height.

Lenticel color: The outside of lenticels has a silver-grey color
(varying from RHS Grey 201 D to RHS Black 202 D),
whereas the inside 1s considered brown (RHS Greyed
Orange 166 B).

Bark coloration: The bark has a silver-grey color (varying
from RHS Grey 201 C to RHS Black 202 C).

BRANCHES

Si1ze: Mature branches as well as current season shoots are
medium to thick for the variety.

Diameter: Average as compared to other nectarine varieties.
The current season shoots have a diameter from 4.0 to 7.0
millimeters, and branches of trees have a diameter com-
prised between 20.0 and 25.0 millimeters.

Surface texture: Average, several years old wood has no fur-
rowed appearance.

Crotch angles: Primary branches are considered variable, but
the crotch angles are generally between 50 and 70 degrees
from the horizontal axis. This particular characteristic 1s
not considered distinctive of the variety, however.

Current season shoots:
Surface texture.—Substantially glabrous.
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Internode length: Generally 25.0 to 35.0 millimeters.

Color of mature branches: Medium brown (RHS Grey Brown
199 A).

Current seasons shoots:

Color.—The color of new shoot tips 1s considered a light
yellow green (varying from RHS Yellow Green 144 A
to RHS Yellow Green 144 B) on lower part of new
shoot tips, whereas the upper part 1s colored 1n orange
brown (varying from RHS Greyed Orange 173 B to

RHS Greyed Orange 173 D).

LEAVES

Si1ze: Considered medium to large for the species. Leal mea-
surements have been taken from vigorous, upright, current-
season growth at approximately mid-shoot. The ratio leaf
length/leat width 1s around 4,17.

Leaf length: Approximately 144 to 172 millimeters with peti-
ole.

Leaf width: Approximately 33 to 39 millimeters.

Leatf base shape: Concave.

Leaf form: Lanceolate.

Leaf tip form: Small and acuminate.

Leaf color:
Upper leaf surface.—Dark Green (RHS Green 137 A).

Lower surface.—Medium Green (RHS Green 137 B to
137 C).
Leaf texture: Smooth and glabrous.
Leaf venation: Pinnately veined.

Mid-vein:
Color.—Light yellow green (RHS Yellow Green 144 D
to 144 C).

Leaf margins.—Slightly undulating.

Form: Considered slightly dentate.

Uniformity: Leaves are 1solated or grouped by 2 or 3. In this
last case, 1t 1s found one leaf of normal si1ze with one or two
smaller leaves (size-reduction of 50% and more).

Leat petioles:

Size.—Considered medium.

Length.—About 8.0 to about 10.0 mm.

Diameter.—About 1.6 to about 2.1 mm.

Color—Light yellow green (RHS Yellow Green 144 D
to 144 C).

Leaf glands:

Size.—Considered medium.

Number.—Generally 2 glands on the leaf.

Type.—Round.

Color.—On young leaves, leal glands color 1s consid-
ered a pale green (RHS Green 144 B). On older
leaves, leat glands color turn to a dark brown (RHS
Grey Brown 199 A to 199 B).

Leat stipules:

Generally.—No leaf stipules were observed. But as seen
in the characteristic relative to the leaves uniformaity, 1t
1s possible to find leaves by groups of 2 or 3, with a
normal-size leal and smaller ones.

FLOWERS

Flower buds:

Generally.—At pre-floral stage of development, the tlo-
ral buds are conic 1n form with a round tip. Their form
1s evolving until blooming, with variables dimen-
sions. Just before blooming, floral buds are approxi-
mately 7.0 millimeters wide and approximately
between 10.0 and 14.0 millimeters long.
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Flower buds:

Color.—This characteristic 1s dependent upon the prox-
imity to bloom. At pre-floral stage of development,
the bottom of the tlowers buds, formed by sepals, 1s of
purple-brown color (varying from RHS Greyed
Purple 183 A to Grey Brown Gray 199 A); the corolla,
formed by petals, 1s generally of pink color (RHS Red
Purple 60 D). Petals color shows an evolution until the
end of flowering. The buds are considered hardy
under typical central Pyrénces Orientales departe-
ment climatic conditions.

Hardiness: No winter injury was noted during the last several
years of evaluation in the central Pyrénees Orientales
departement, with winter temperatures as low as -10
degrees Celsius 1n January. The current variety has not
been intentionally subjected to drought or heat stress, but
the variety showed a very good resistance in orchard to
temperatures up to 42 degrees Celstus with an average
temperature between 28 and 30 degrees Celsius during 3
weeks 1n summer.

Date of bloom: Generally early March. The first bloom was
observed on Mar. 1, 2004.

Blooming time: Considered early-season 1n relative compari-
son to other commercial nectarine cultivars grown 1n the
Pyrenées-Orientales departement, France. The date of full
bloom 1s observed on March, more particularly between

February 28” and March 10”. The date of bloom varies
slightly with climatic conditions and cultural practices.
Duration of bloom: Approximately 11 days. This character-

1stic varies slightly with the prevailing climatic conditions.
Flower type: The variety 1s considered to have a non-showy
type tlower.

Flower size: Considered small. Flower diameter at full bloom
1s approximately 17.0 to about 20.0 millimeters.

Bloom quantity: Considered average, approximately 35 to 40
flowers per meter.

Flower bud frequency: Generally 2 flower buds appear per
node, occasionally 1.
Petal size:

Generally.—Considered small to medium for the spe-
CIEes.
Length: Generally about 10.0 millimeters.
Width: Generally about 7.0 millimeters.
Petal form: Elongated with a rounded tip.
Petal count: Nearly always 5.

Petal texture: Smooth and glabrous.
Petal color: Dark Pink (RHS Red Purple 61 C to 61 D),
darkening with advancing senescence.

Fragrance: Pronounced.
Petal claw:

Form.—The claw 1s considered to have a conic form with
a slighty rounded extremuty.
Length.—Approximately 8.0 millimeters.
Width.—Approximately 4.0 to 5.0 millimeters.
Petal margins: Generally very slightly undulated.
Petal apex:

(renerally.—The petal apices are generally elongated
with a rounded tip.

Flower pedicel:
Length.—Considered average.
Diameter.—Considered average, approximately 2.0 mil-

limeters.
Color.—A medium brown (RHS Grey Brown N199 B to
C).
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Floral nectaries:
Color—A flat golden orange (approximately RHS
Greyed Red 178 C to B).
Calyx:
Internal surface texture.—Smooth and glabrous.

Color.—The outer surface of the calyx 1s considered of
Purple-brown (RHS Greyed Purple 183 B to 183 C)
color.

Sepals:

Surface texture—The outer surface has a short, fine

pubescent texture.

Size.—Small.
Color—A Brown Purple (RHS Greyed Purple 183B to
C).

Average number of stamens per flower: Approximately 35 to
40 stamens per flower.

Anthers:
Generally.—Small 1n length.

Color—Red to orange-red color (approximately RHS
Greyed Purple 178 A). Anthers are becoming vello
at maturity.

Pollen production: Pollen 1s abundant, and has a yellow color
(Approximately RHS Yellow Orange 17B to C). The
present variety 1s considered self fruitiul (selt-pollinating).

Filaments:

Size.—Varnable in length, approximately 7.0 to 11.0 mul-
limeters 1n length. Filaments length 1s generally supe-
rior to pistil’s length.

Color: Considered light pink (approximately RHS Red
Purple 69C to D).

Pistil:

Number.—Usually 1.

Generally.—Small 1n si1ze.

Length.—Approximately 12.0 to 16.0 millimeters
including the ovary; Smaller or equal to filament’s
length.

Color—Considered a very pale green (varying from
RHS Yellow Green 150D Group to RHS Yellow Green
151D Group).

Surface texture.—The variety has a glabrous pistil.

FRUIT

Maturity when described: Very firm ripe condition (shipping
ripe).

Date of first picking: Jun. 3, 2004. The picking generally
occurs between June 1° and June 10” in normal conditions.
The date of harvest varies slightly with the prevailing cli-
matic conditions.

Date of last picking: Jun. 14, 2004, only 2 harvests 1n 10 days
were necessary.

S1ze:

Generally.—Considered medium to large, and uniform.

Average cheek diameter: Approximately 68.0 to 72.0 mulli-
meters.

Average axial diameter: Approximately 67.0to 72.0 millime-
ters.

Typical weight: Approximately between 160.0 and 200.0
grams. This characteristic 1s high dependent upon the pre-
vailing cultural practices, and theretfore 1s not particularly
distinctive of the variety.

Fruit form:

Generally.—Round. The fruit 1s generally uniform in
symmetry, viewed from pistil end.
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Fruit suture: Very shallow and smooth, extending from the
base to the apex. No apparent callousing or stitching exists
along the suture line.

Suture:

Color.—This has generally a color similar to the whole
fruit color, a bright dark red (RHS Red 33 A).

Ventral surface:

Form.—Smooth.

Apex: Non-prominent, slightly depressed, very small.

Base: Shallow.

Stem cavity: Average depth of the stem cavity 1s about 1.0 cm.
Average width 1s about 2.2 cm.

Fruit skin:

Thickness.—Considered very thick and strong, and very
tenacious to the tlesh to tenacious to the tlesh depend-
ing on stage ol maturity.

lexture.—Glabrous.

laste.—Semi-sweet.

lendency to crack.—None observed.

Color:

Blush color—This blush color 1s generally a shiny dark

red (RHS Red 53 A). The red blush uniformly covers
from 80% to 100% of the fruit skin surface.

Ground color.—Non-shiny Dark Red (RHS Red 53 A).

Fruit stem.—Medium 1n length, approximately 8.0 mul-
limeters.

Diameter: Approximately 4.0 millimeters.
Color: Pale green (RHS Yellow Green 145A to 145 B).
Flesh:
Ripens.—Very evenly, homogenous, long shelf-life of
the fruit.
lexture.—Very firm, very dense, juicy at harvest matu-
rity stage.
Fibers.—No fibers.
Aroma.—Pronounced.
Eating quality.—Considered very good and spicy.
Flavor.—Considered semi-sweet. The Brix 1s generally
superior to 13.0 degrees. Acidity 1s comprised
between 6 and 9 meq/100 ml. The flavor 1s considered
spicy. The flesh 1s juicy.
Juice.—Very juicy at complete maturity.
Brix.—Generally superior to 13.0 degrees. This charac-
teristic varies slightly with the number of fruit per
tree, the prevailing cultural practices and the sur-
rounding climatic conditions and can be comprised
between 11.0 and 13.0 degrees.
Flesh color—Generally Yellow Orange (RHS Yellow

Orange 16 B to C) with a possible slight red pigmen-
tation under the fruit skin (RHS Red 42 B to C).

STONE

Type: Clingstone.
Si1ze: Considered medium for the variety.
Length: Approximately 33.0 millimeters.
Width: Approximately 27.0 millimeters.
Diameter: Approximately 22.0 millimeters.
Form: Elliptic.
Base: Straight.
Apex:
Shape.—The stone apex has a small sharp tip.

Stone cavity: Considered medium size, with an elliptic-form
and dimensions corresponding to stone’s dimensions.
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Stone surface:

Surface texture.—The pit 1s transversely furrowed on its
entire surface. Furrows are more pronounced toward
the apex. The stone 1s pitted toward the base. Reliet 1s
prominent generally and present basally.

Ridges.—The surtace texture 1s generally characterized
by more prominent ridges along the ventral edges and
1s more prominent at the apical tip.

Ventral edge:

Width.—Considered small to medium, and having a
dimension of approximately 2.0 millimeters at mid-
suture.

Dorsal edge:

Shape.—Grooved.

Stone color: The color of the dry stone 1s generally considered
a light brown (RHS Greyed Orange 164 C to D).

Tendency to split: Splitting 1s absent or very low, depending
on climatic conditions between blooming period and stone
hardening.

Kernel:

Size.—The kernel 1s considered medium.

Length.—About 17.0 millimeters.

Width.—About 11.0 millimeters.

Thickness.—About 6.0 millimeters.

Form.—Considered oblate and elliptic.

Pellicle—Pubescent.

Color.—The kernel skin 1s brown-orange (RHS Greyed

Orange 167 D) with darker brown-orange streaks
(RHS Greyen Orange 167 C). The almond 1s cream-

white (RHS Orange Chite 139 D). The kernel and 1ts
embryo are mature at the time of fruit matunity.

Use: The subject variety ‘Nectabelle’ 1s considered to be a
nectarine tree of the early season of maturity, and which
produces fruit that are considered very firm, attractively
colored. Fruits are excellent for uncooked consumption,
crunchy or at full maturity. Due to their flesh quality, firm-
ness and density, they can also be commercialized as 47
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range product (packed fruit or fruit in bags for example).

And they are also useful for both local and very long

distance shipping.

Keeping quality: Excellent. Fruit stayed a little more than one
week on tree before harvest and then, has stored well more
than 4 weeks after harvest at 2.0 degree Celsius. They have
a slow maturation and a long shelf life both on the tree after
growth completion and after harvesting without alteration.

Shipping quality: Considered very good. The fruit of the new
nectarine variety showed minimal bruising of the flesh or
skin damage after being subjected to normal harvesting
and packing procedures. Its resistance to handling during
harvest and packing and its long shelf life without alter-
ation after harvest easily permit 3 to 4 weeks shipping at 2
degrees Celsius.

Resistance to insects and disease: No particular susceptibili-
ties were noted. Under our climatic conditions, favourable
to powdery mildew, and with few treatments, the present
variety has not been shown to be very sensitive to powdery
mildew, or conservation diseases and decay due to its thick
and strong skin. No bacteriostatic substances were applied,
and no symptom was observed.

Although the new variety of nectarine tree possesses the
described characteristics when grown under the ecological
conditions prevailing near the town of Elne, France, 1t should
be understood that variations of the usual magnitude and
characteristics 1ncident to changes 1n growing conditions,
tertilization, pruning, pest control and horticultural manage-
ment are to be expected.

We claim:

1. A new and distinct variety of nectarine tree as 1llustrated
and described, characterized by fruits of very long shelf life
without alteration before and after harvesting, with a semi-
sweet vellow tlesh of high eating quality and an attractive
skin, with a very high percentage of red blush.

G ex x = e



A W XA ",
rv.rv.rv.”x”x“rﬂanxnanv.v
v.xr.xnxrxniv.v

A
]
] 'I’H’H_HH

o
nu..”v.unanxnxa:ll

i ol

. I”l”ﬂ”ﬂ"ﬂ”ﬂ”ﬁ“ﬁ”ﬂ”ﬁ“ﬂ”ﬂ“ﬂﬂ

T P o T B N . / : ....u__
rxr.xr.xHxrua.xrxnxa.nn.xnnfxnuanlnn ' ! : i ! o a2 o o o
H.H’. PR A M N A N Fﬂﬂxﬂxﬂﬂlllllll - - Huxxﬂxﬂxﬂxﬂ.ﬂﬂ.ﬂ.vﬂ.ﬂ.
.H HﬂﬁxﬂlﬂlvnvH.H’.HH.UH.H’.ﬂﬂﬂﬂﬂ”"”ﬂ”ﬂ.ﬂi.ﬂ L X HIHHHHH X
N R

US PP21,140 P3

4
X
]
i
|

M
~
)

a
-
?Ex?!
|
]
o
x
E |
LA
M_A
A
A
oA Ng ]

L
x:x
o
o
A
M
N,
A
T
XA

A
kY
)
F
F |
)
A
|

HFH
L

K P P TN
. A
P
o )
“HHFH!.F .”HHHH
xxxxxrurxxxxxn
s
A B b A i i X
A H“l" '”l.”.__ iﬂ.ﬂ.”ﬂ”ﬂ”ﬂ”ﬂ”ﬂ””ﬂ” PEHHHHP g IHH
F ] HFHHH HHHHI 'l u_“HHﬂvuﬂﬂﬂﬂxﬂﬂﬂﬂﬂr.ﬂﬂﬂﬂﬂxﬂﬂﬂ x IHH
EXEXXEN XN XXX ERE A A X
]

-
X
H
-
H
)
)
|

A
A
.

]
]
]
]
]
]
|
Al
H
A
H"HI

N
EY
X
Al
F
>,
>
E |
-
>
M
]

E
e
X
H
-
X
H

H"H
Al

F
.
-
FY
'h:ﬂ.ﬂnx
|
x

Ml
o,
£
e
)

.
FY
x
.
H
x
k.
’H
]
x
F
o
]
H
P

>,
L
Al
|

.

?d"

s

"hl
H.-l:lnl"

i)
-
!
!
b
X
x

i
F i
2
oy
M
i)
i
i
i
S
i |
x

NN
o
LA
L
L
)

X
|

F

F A
EY
EY
x
;il
EY

E
Al
.
F
M

H
F i
F N
Hxil'
Hxﬂ
"H

A
X,
[ X
.
- .

Ml
F
‘X
a
e
H
)
o
E
k.|
Al
H
Al
-

-2
F
P,
M
Ml

-

]

:H ]
-?l >,
Al
Al

Al

A
:":":-HHH"
A
A
?l-?l |

Al
x
MM AN M M N M NN
|
A

.r1.r L] Illﬂlﬂ"ﬂ“ﬂ“ﬂ“ﬂ"l“ﬂ F Hﬂﬂ"ﬂ”ﬂ”ﬂ"ﬂ"ﬂ“ﬂ! HHi.H”H”H”H”HHH“HHH”H”HHH”H"HH .
EETXTTIrERERETITEER L X A X X RERE N XEREXERERE R X
ErERERERE AN o A MR A N NN AN R R
[ y
, 1.-..__1_.-. l..-_l. LA HHHHHHHHHHFH!HHHHHHHHHHIHHIIII
Lo 1..1_...1.__ ok 1.._ 1.._ \ - \ & HHHHHHHHﬂﬂﬂ!ﬂﬂﬂﬂﬂ!ﬂ!ﬂﬂﬂlﬂlﬂlﬂlﬂ
P N N XXX EAELEEXNXALEEETN
oOFE M R N N N NN ERE R
EEXEXTEXRXEEREERREXEER ¥
IIHHHIHHﬂﬂﬂﬂﬂﬂﬂlﬁﬂﬂﬂﬂlﬂﬂlﬂﬂllll

& A
xnru. NN
xr.u.. A x R

o
E N F..-.I.H.H.HF x_ N
o

?ﬂ
™

A . = :n”n“n"r. .rxrnx o
axx X

;-

X
A KA
AL
A AL A A
o

x

o

oo
W

-
AN
N
M
|
X
M_AN
p ]

»

Ly
A
o
]
]
;l-!:!:i!;l!
rrrr:‘.r:r:r:r:

A

T

‘IF!
H

"
| ]
|

e

»
X

2

N

Y

x

a

!

x.x.x.xxrxrrxv.rrtrxxr
r.nr.v.rxu_n.rfxxrrrxrxrv.vxrrxxrxrxxxrxx

x
L

L ]
]
H'
A
|
A
H
x
Y
FY

A

&

»

L)

|

|

|

|

|
2
e
2

H i F A
H HHHFFHF’.HHHHFHPHH v_.

H”H”H”H”H“HHH”HHH s
E
oM NN NN N
o, ”HHHPHHHHHHEH.PH P

p
N
p

L)
L)
x
X X
X
.
|
o
A

xxn
X

M,

'I'

X

X

-

e

x

x"

X
PHHHHHHHHHHHHHHHFHHH H

L ]

L]
-]

E

A A A A A
AE A KM

XN

)

B
ax
X
N
Hlﬂnlnﬂnﬁlﬂxﬂxﬂ' F'! A,

A A N XN KN
;n-

b
x
?I!
F
F
.
F
F
o,
A
F I
Ml A A N N A
M_A M A A A A AN A M

A A NN N N KN
]

e

H JEM MO M MO N XN FE N R

Hﬂ!!.ﬂ!ﬂﬂﬂ!ﬂﬂﬂlﬂﬂ
l“ Hﬂuﬂxﬂﬂﬂxﬂ.ﬂﬂﬂﬂiHHHHHHHHHHII M

Ml
Al
A
i!"
]
2
H
|
F
X
]
"

Y

‘e
o

X
N
A
oA
i i
)
|
X
|
|
-

H
™
>
A
|
Al
Al
|

Eﬁﬁﬁﬁ;ﬁﬁf .
AR A A A r..r..x. ;

o
H?E
k.
X
HH
L
-
]
]
Al
Al
-
Al
Al
Al
Al
Al
A A
]
H"

AL ENEEXEX
HHHHIHHIH
A AKX
AR X XXX K

o
EY
IIHIIIHHHHHHHF
.
H

Al
]
|
iy i)
X,
|
F'x?l
Al
|
k.
]
M
A
]
M
A
A
|
A
?l-l
|
-I

Seta T ettt
Hﬂlﬂﬂﬂﬂﬂﬂﬂ.ﬂﬂ.ﬂ?vrv H” bl

Al
~,

Al
H?E
|

-

x

-

A

-

A

Al

Al

Al
M_A_ A

I'H-l

A XXX N
HPHHHHH.HHHHHH REXNRXRERERHN

L 3.
=

Sheet 1 of 3

-
3

4

..FHHH”HHHHH“HHH”H”H“HHHHEHH"I"III"I"

Mo M KK XK ENENXKERERRER
LM MMM NN N N XX EEEE
oM KN KR ENXXRERRERRRE
A XXX XN ERELREXXEERENR
oA M MM MR E N N XX
oM N KA NN RN NEXEXRETEEE
A A XN KENEENEERESLRERETRRK
AR EXEMNNNNREXREXEEETR
Mo M M M M N MK N KEREERERR
HHHHHHHHHPIPHHlﬁlﬂxﬂunﬂlﬂﬂﬂﬂﬂlllllﬂlﬂl

z

4

E,
Fu..r.ﬂv

FEHFHHF

IHP.FHHHH

R A N N AN M

ER X X N XXX

o

i i

PR M 0 A

M N

Al
F

A
PN N N

o A A AKX

Mo A A A
M M

Al
I!F!HH"H

A

F

H:H:H:H:H
HFF!FH‘H‘H ;

»

oo NN AR A A

HH'HI!*H*HHHIHII

laa.n.urrx.:_.__

M
£
F!FF!HHHHHHHHHI

P A R R N A A A

] I"I"I"H”HHH“H“HHH”H“’.”F
IIIIIHHHHIHHPHH.HH.HP u..vv_

; H!“H”H”l” HHH“H“

:.Hv HHHHHHHHHIHHHIHHH!HHI“

E ol i i

EE
i oA N K
i e M
L N
lu_.Hu..PHr.v_“FFFFHHPFHI!HHFIFHHH?HIH

E
E
IH

o A N

H"HHHHII

L]

A A
- h

A Al A A A A N NN A

e ....".“..“x”xHxHu“x”gua“.ﬁx”a".“."a“a”f..
EREREXKEIRERMNMNNNXENEXERENXEXRENSEMNXHT
"

AN M
r

ERE X XX E XXX N NN NMEXENEXNNREX N
HlllHHu..H.HHu..Fﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂl

n“a“n“xHx”x“xuanﬂxnxmx”x”awunxnuwx .a”xxu
rnnannxux#xxnunxanxuxxxn T T B e
e o e A A y !

-

Jul. 6, 2010

"..HHHHHHH!“H”!H!”H”. X,
i iyl o
X

-
b

EFERE AN M N MK NN
] Hﬂlﬂ?ﬂ#ﬂlﬂ?’.ﬁ?ﬂﬂﬂ?ﬂ?ﬂ
K

- A M N N NN N

HHIPF?HHHH

e

iI-I'I i|l' ™
M

?l:?l
M_A_A
oy
WAl ?l-?lx?l A
?l:l:?l
A A M
| H-H'

U.S. Patent



US PP21,140 P3

Sheet 2 of 3

Jul. 6, 2010

U.S. Patent

L) * H...”#H.q“...u.__ﬂ.q”...“.a...
» & TR A T i i T A :
e e e N
L N N o N N N .
L O R 3 E N R e S A M SO M B al ]
- L R e R N N O R N
L e R N N R R A MR A
- L B N N ) .
W iy e O e iy e e d
L) [) R NN N o e N )
L) L) L R0 M R e A N dr dr e A i i i d i
“.__.“ “.4“.__.”.4_-..___4._.. ah ataty _._.4.__..___.4.__.”___”.4”.4”4 .4.___._...._.”.__.“.___H._._“.._.“.4”.4”.__.“.4H....“.__.”.4H.4“.__.”.._.H.__.“.__.”.4”.4H...H.a”.._”.__.“.au.._“...“...”.q”...”#”....._ .
L el L) Ll O R e N W e d e e b at ey ik i a
e a3 L W W) R e e N N N N .
L B R AN A E L a0 33 a0 M AC N Lo N a0 A B R a0 0 3 a0 a0 MU aC aE a0
e O e e ) L N L R e e e R e N N
Ll SR e i o A R N N e R N R e N N
L R N N * EaC aC aE i a af a3 N N L) W e e e b ke ki kR
B MO Wy A iy S iy b b e e dp b e dr e d ek W Al e i a ke
R M N » % R R R el )
WA e o R e i ki &k  dr k a & L a0 0 3 a0 0 M3 a0 Ul
L) e e e N N e ke L) o el ks )
i & e A Bk & A iy R A dr d o a & & ke e od i Ak dd ke &k ke ok &k e O N AN
- W A e R d ok d d  dp d dr de d L L W
WA et e iy o b dr bt dp dr b dr e e g e i Lt Wt A d iy iy ek
* L R N N ) L) EaE ) .
Sl A e i e 0 e i e e dr e e e il e i e e i L) L RN
L R R g s LR N
A e A A Pl
x e R N A N L) .
iy iy by dy b el e b ey e iy il e e a ke - a &
% L N N L)
W iy b e a e e i i i e e i ik L
o I R e N e e N a ar a al al aa al .
W drd ARk R & d ke e d e U e e dt d e e e e de d ke o d ke ke k)
kN
dp dp e et b Sy iy e e ey dp ey e e i iyl iyl e iy g i e iy
A A .
i dr i W R p e dr e dr e e e 0 e dr e dr e e e dp i e e e
o e N aal al aaa aa aa
W dt & ey dp ey e e dr e e de e e p sl e e d e e a0 e ke d g e gk ke b kK
o I el e e e N  aE aa E aE al al aal aal aa )
W dr U et iy e S e St ey e e ey dp b eyl e e e e
Iy dr e A ddp e d ol ey dp de e el e e dr e e 0 e e e eyl e ke e bl e de i
e e  aa  a  a a a a a  aE E  a Ea
iyt Ay O iyt ety sy iy e ey 0y e i iy ey ey e i
dp e dr e de Wy e e dr e ey e ey e e dr e e e ey dp i e g de e e de
e e  a N N a aEa  a aar al aaa al aal a
dpdp b e ey by iy e e p 0 ey dp ey e e e e U e iy g e ey e e e *
N N A N N N N L
W ir i R dr e e iy e dp e dpdr 0 e e dp e e el e e dr e e e e dr e b e 0 e ar L Y
o e e aa  a a  aa aa aaaaaa a a L)
W e dp e ey dr ey e e ey e e e el e e 0 e e e ey g dp e el ek e A e ek Ll L) -
N e e e R A [ L)
D e g e e Ll o LR "
o e N N a * LN )
A L) L el Ll A0 Y
o e e e L) LAl R ) L el
I e dr e e dr de e e e e e e e g ek d e g e e e e e e d e e e e Sl ke & e b e e ded e ek L ) E o M ) Y
e N E al  ak  ar aaal al aa aa - Lk 3 al N ol L O M RN )
dpp dp e ey e e e e Uiy gl ey e e ) iy dp e iyl e e e 0 e ey e iyl o e iy iy dp i e d LA "
Jrdr dp e e d e e e ey ey e ey e e e ey e e e e el e e e e d e ke b e e N ) E o e N )
drdp 0 e e dp e e e e e dp e e dp 0 e e dr e pdp e e 0 i e e e e e g e e e e dr ki Lkl 3 3E 0 aCal al o L Bl 3 ) |
o e a a a a a a a  aa  a a aa aa  a a  aa a  a aa  aa a  a a aaal L] Ea kol L) LR R NN
Jr e e ey dp U ey ey dr e e e d e ey d e e e e d e e 0 e e e e g de e e e dp e e dr e ek iy i L NN A N N LN
N e i A R N A L)
e e e ap iy e bk i L
N A e ey e e el e e iy e A e ey e e dr ey dr e e dr e ARk ke k& A ek k& * o R ) ol
i dr e e dp ey 0 i e 0 e e el 0 el i dr ! ) dr ddr i dr e 0 i dr e e e i Ll a0
r dp iy e e i e e e e b ¥ ey i ; R L e e e sl Ll
I lde d dr e ddp ok g ded ik & Ak > ol i k aE a CE aE aEa) Ll
o  al  a aalE E a L k3l ik al Ll
ap Ty dp e ey e ey e e e dp pip e iyl e ;o
I dr dp e e iyl e e d eyl d e L Ll
I a0 A e e dp i iy e de i i Jr el b e i ke ik Ll
I dr i iy iy e g ik L Tl Ll
e e a W dr dr i &R i e i PO L R o
e oy dp ey o dr ey e eyl s aC o
o N ) N ks ok el N L)
i dr o dr e drdr ok L ki I ip e ik A i ke ik i
dr Ty iy e L Wiy il A ey e e iy iy ey e e Ry e a L)
ok i ko & dr A e e e d ke b Joddr d o &k k& ke ko L
X a a o o X X i d & i d kKR N A el )
PN E dr dp dp ey dp i e eyl dp iy O ey A ey ey iy e L
»a d ey d ek el ke i ke & bk N N N k aE aEE aE  a Ll
Ea N ; X L a3 el L e N a a E  aC o Ll
e e el L e g A N N o el el Ll
R N N L g g g LB iy dr e gy e e eyl e ke e de d ke & ek L
I ar d ke ol e ki e N e ) A e 0 e i e d i e e d ok R d kR L)
A e ey e e e e ey 0 ey e e ey e ey dp iy ey dp A eyl i e e et e e e -y
N d ke a e ey e e 0 U e e e ke e e b ke d ik ke k& N a E a a N N Ll
N N N N N ) W U e e dp e ap e e e e a0 i
dr T de ey iy i e e e iy g ey e e e e ap ey e ey g Ty e Ny e e ey e ke i d L
R e N N g i dp U ey d e eyl e S e a ke &k Ll
e N o L ol W ey e i r il e e e e e Lt
I g ) Wt dr e ey iy e e e e g i s )
N N N N N A N o N X N ) Ll
o N s  a  aEa ) N N M J e ae e e e e e dr e ko dr ke d & L a0
N e s iy T r iy e e Oy e iy iy e x iy e iy iy iy iy iyl ey e L
e g e I dr dr & i dp dr e ey dr e e e ke e b ke e d e ke e I dr dr A e e de ke 0k ke ko L
A e U e U e ar i e U a i e e e ) ) A ey e e e e dr e e e e e e e e iy il e e e W el i R e de i Ll
e e e e ey e e b e e e e e iy L WA e e e e Uy e e e e e e e e U ey e O e e el p e de U ey dp iy e i it e i
e e a aa  a a a N Bk ke drdr g e d ke A A ke d ke ki A e U ke e dp e e dp ey de d e b Eal s
N b Y o Ll
e o a a W e ey e g e e e e Bl e e e ey il e el Ay iyl O i e Ll
.T.T.T.T.'..T.T.T.T.TE.T.T.T.T.T.T.T.T.T.T.T.'..T.T L l.}.}.}..T.'..T‘.T.T.T.T.T.T.T.Tb..'.f.f*.f.'.f.'.*.f.fb.'..T.T.'..T.Tb.**b.*b..'b.b.b..f*b.b.b.b. ir & &
N ) ¥ i x X X o N NN N N NN T N I D A N N AL E N AL N D RN N A et
N e e e N N L
drodp dr dr Jp dr B Jdr dr dr o dr & o dr dr dr B dr dr Jr Jr dr dr Jr Jp de dr dr e e dr dr dp dp dp dp de dp dr & Jdr ip ik
e e e I e el
B e e e e e e kb e W e A e e e d ke Wy e e e e e Eal
e N e e T T P T T e N N SE I N N A NN W
N e e N N Eal
I e o e e P ot Tty
b o b b b b de b hode do de dr drde b & e de b de de o de § de b e Jdp o Jp dp dp dp dp Jp A Jr o dp i i
A N N N e N Ea s
e drdr b b M Jrodr Jp b dr i Jr Jr Jp b o Jdr i Jr o dr Jr dr B Jr 4 Jp Jr 4 dr Jr de Jp o Jr Jr oy dp i A A
L s
N I T o e Ay P P e i P P et
l.}.b.*b.b.fb..rb..fb.r.r.f.f.f.f.r.'..T.T.Tb..r.f.rb..fl.fb.b.b.b.}.b.b..f.fb.l. i dr
AN N N A N o e Lty
-l Joh Jroh droar deodr B b Jr dr b o dr o dr b o dr b dr B Jr dr B Jr Jp B o Je Jdp dp o dp Jdp dp A A o &
; ; ; . x L B e e
g kg e A R T T T T T T T T T o o St o U ol o ol iyttt PR Mt Mt N
I R I I I I I B R R N R T I I N R I I U N U N R R e e O F I T D N R N I R R R N N R T N R R R R N R I T }.l.}..-.l
Eal
LS
r

E I E b b s & ok I E o o
- .rlll.f ll.f LI T T N ) .T.'.* & .T.'..T.:..T .'..'..T .T.T.T .T.:..T.T.Tb.*b..fb.b.b.b.l.*b..r

o A d d Rk d b b kb d ok dedr b dr dr b dr dr b i A dr i

L]
LI B B R R R R N
"= a & b b & F N I B

m & & & & &a & &2 &a =

" 2 b 2 &2 a2 ka2 aaa
a r o Ll ==

=
= & s u &
-

|
:'d!. .:H:Hx?d
A

]
Al

a & n -
4 &2 & &2 & & b & & & ¥ k& L a & & b & N
L

a b & b b odod i od o h E o o
.....__n.r.__.._.._.__.._.._.r.._.r.r......_ ¥ .r.............r.r....._......__....r.....r........r.._
A d kA & B b d e dod ke d A b b Mk bl b bk kA N

dr n b b & o h ok ks ko h N h N ox ki ih kN

X

r
.
r
[ ]
-
[ ]
Ly
w
r
L
r
r
r
i
r
L
r
r
i
i
i
r
i
r
L
r
r
Ly
L
i
i
i
T
LA

e

Lo
a” vv_mx“
o A
o A
" “a
xﬂ Hx”. w0
b i Pl
X o w
N
2 Pt
L . s
A T
. [ F ] . o I I P B R h & o o o o o I o o F ]
oo g RN N g et e e P N P N
o d dp e dp de de de U b M b e de A e AR R ke b dr B dede gy dede dede d de de dedp dedr de de dp o de
R P A N N e
e o T e T
R . A
Pl aii.. N I I I i e e e e e g ey Y
Pl x T Tl e e e N gl g g
on ol i e e e T T Ay e i e e e T e ey e T T T T T
x WLl e e e e o e e D e o e
A A s W s
e, o I I Tt o e o E aalrr aa
o w R e e e A i i e iyl e i ey
A P e e aaay LA, i o gt alal
o o ar i i Vi Ty e e e i : e e e
oo e U i i ey ey O e e e e iy
L A L L o e
A .r.v_u_.xuxv.xxv_nnxxnx”x”xnx”v H...H...H&H*”...Hkn...u...”k .._.....,_.H...Ht....q...thHtH...”kH...”...H#Hu
kN k0 ) L ir ar I &
W xxv.nxxxnxnxxrnuaxxvxrn. N .,_.._....qH._q.___._...._...q.._...q..q._....q o .4H...H&H;H#H&#&H..Hku*k...nk”k”ﬂ
N
L
P
L ol
P
F
X T T T T T
A Nl o e
LA L L A
2 I L e
B T e e i e i i
LA A A
; T T T T e iy i i
v L o e PR
o a w N N
S e

A AR N NN NN NN dr g dp Jr dr Jp o dp dr o dr op o dr o ir
AR R R B e e e
O i T i iy P iy S
O U O B O Al i L L A e Y
PP A S, i ey
’ . I L o )
L A s s s
P A N
L N o
LA e e o s sl sl el
L I N N N N
Ul W e e i e dr e e ey e e e e
L L L A
i Wity ey JF e i iy i e e iy
N L e N
L L L
L A e )
L )
N e e L i aal )
L B )
N A N N L Y
L A A o e e al arE aal
W e i i iy b i e bl e i i e el
L M L N
L e e N O N A
S R L R L
L L L e N A e S
L S L L N L o N
L N A N o A e L AL M L
L N
L S L S A a3
’ o T R L L A A Y
e oy R S b B R A S Sy S S g R Ry S S B R Lo N A o A S
P A o B W N o S T I i S N N
e e a e  e e e e  e e l A A A AL M AL M N A N NN LML IE NS
N N N N N R R N I R L N i a al a a
e e e e
iy e e e g T e T e T ey Lt N A a0
A e Tae iy dr il i e ey g e dp de e e e g dr A ey O VO i e i
e A N N NN NN ; L e e N M e
P N N A e L A N A O O sl
r dp g e ey e e e e e dp de ek de ke e I I )
b.?}.b.b.b.b.}.b.b.}..f}.b..fb..rb..r.rb.b..rl. LR NE N BT A O O N I NN BT B O B T I I B N N O ) o dr o & b o & & i X dr K & o o dr & & o dr o o & o & & dp dr & & &
L o I I I o e T i o T I T T T ol O o el o o S A e At A e e e e e e R S Sal g gy . A . )
I el e ar d i e e i ey e ey dr e e e e e A e ey e ke U e e dp de e de ke e e U e de de ke de d e de ke A g e e e de de e e i N N A e N N A N N A N N o N
e e e e B e e R e e i S S i o T T T e R S e R e e T B e R T e e e e e e S S R T e T e e R S S e i S i i ar iy iy dp O iy ey dp e dr dp dp J ey dp b b db o dr dp o e
B g g g g S e S N Sl tp Sy g B S S g e g T Sl S S Sl T g S S S g e e e g o e L o L e  at  a a a a )
L I I I e e e e e e e i e e A T g g g S g A e S T Sl il S ey i PR L e R L L R L A
B o N o I T g oy S gy g S e S i S o S R Sl Sy Sy S S Sty g S g S S gy S S Sy Sy g Sy e St i S gt g Sy g gt Al L N A N A N M R A
ATy e Ty T A e T Ty e T T e T e e e ke T e e e e e e e e e e e e e e T e e e e e e e L A e A A s s e M A s s
I e e Wy dr i e W ey dp ey iy e dp i e e dpdp e dp dp de e dp e de e b de de U dp de e e de U dr b dp de e e de dp e dp A e e b dp dr dr de dp de i e @b FOR T aEr dr e dE  le p dy ol
L T I o e oy ey g g B e S S S e g g e S e S g g e S e S R iy g S S S S L I I N L e e N A M
A N N N N N N N N N N N N N A N ot ) N N A e e M e e U M )
e e a a a a a a a  a  w  a a  a  a w  w w , e aa a w a  a a  a a a a  w a  a  a  a  e a Na
I N N N N N N e N S N N N N o N N N N A e s s U Al )
dr tr i i iy O i e ey dr i e dp dr e i dp dr e iy dp drdr dp dp e de e de U e e dp de o dp de i e g ey dp dr e dp e e dr 4 dp g ey b i N A N N N N M M N N M
L I T I o  a a a al o e a  ayy a a Sp  oy E E oy Spl Sty g R e g R g S U Py g g g ey ey s L I N e RN el
B A O I e e g g g g g Sl et S gt e e g R g e S L L R R I o B A . L N A A M )
L e R I T T T T e g g g S g g g S i e o e S S el Tl g Pyt L I e T A e R L A L R e )
B N I o e o e e S e e g Sy iy R g S B By o g S R Sy S R R g S R g Syt By R Sl g R Ry S L N . e R N Y
L T O I O e g e S v g Ry g g S et g ey gty g g Sa ey L o e L e y Lol
B T I o  a g e e e e T S o g S g ey R A R A e N A N Pl
N I O Ol o e g oy g e oy g Sal Sl S Sy S Sy S ey g A iy e P R Sl Sy S g ™ L o o o I o L L . L e N R e L)
P N N A N N N N N N N N e N N - L N M s e N e A e s e sl N M -
L e e g g g g g g S gy ey e g g L S L L B e sl M Lol
I e e i WA e e i e e i e e iy e e dr e dr A el e e e ey e ded ke R e e ke O dr e e O e e i dr e e dr e e d R L N N N o R N R M N N Ry
L A A s N R e N N N o o s o ol N e A N M A M O O sl
dr e O T i Ay e OO e O dp dr e dp dp ey e e e p de i dp e dp e e dp e dr i e e e e e dr ey iy e e e e g i e dr i e dr r i e Oy il i e e e ey b e O iyl i O e e Oy VO i el O T
L L I R S e o o o L o o ey g e o o L I N R L M N R
N A N N N N N N R o a  a  a a aE aE a  a a a  a  a  a a a  a a a a aa a a a a  a C a al a a a E
L I o I T I o ey o g g g o P O T I o e N A o S e S S R MY
B N I I o o ol o g ol o o o o O O ol ey g o L I L o A N . o o
L T o R O T S g gl I L L g L L St a L E  a a a)
P N N N A I o o o ol T  a a  a a  a a a a  a a  a  a  a a  a N  N  N a  a a  a a  ]
L I o O o e o R e R S o By g S o e e Ty e e By e g e e e e e o e L L S oL o L L St L o )
S I O  a T a a N a a a  aa a a N
L gy e g g S T o i g gy e T g g i g o o e o o o O o O A L B L N A
N e LAl At Al al



U.S. Patent Jul. 6, 2010 Sheet 3 of 3 US PP21,140 P3

- & & & -+ & & & & & & & & 4 & & &+ & 4 4 4 &

+
+
]
+
]
-

A 4 & b _ b & 4 4 & 1 _E_ 4 & 4 b b m b b kb bk b bk kb _k_k_k_k [ N NG NN DN WEG- NN NN NN NN NN NN NN RN N RS- | FT N N N S N N S S = PP

B e e s O e e e O Kt e, s\l i s et W Lt T o L X o o
'I = I::. " -I'I:II.F:I.I' -i:':""l-:"l":"':l:l:‘: 'i:':l‘ll'll:l:l: ", W : . . ll:I:ll:ll:ll:ll:ll:ll:i:ll'll:ll:l‘I:l-:l:l:I‘ll:i:ll'l:l:ll' o :ll e : : e -l'I:ll:I:I' -ll'll'I:ll: .Il:ll:I'l:I u 'I @"‘I:E‘I-. .! " l.I- .I.E:%l.lhl l:l. l: .I:l:l:I:l:l:I:l:l-I:l:l:I:l:I:I:l:l:I:l:H:I:?l:l:H:?l:I:I:?l:?l:?l:?d:?l:I:?l:?l:?l:H:H:H:H:H:H:H:H:H:H:H:H
Pt B o e o et e e O O '-.-:"ﬂ'i:-. e o L s bl

s D RO ROLRO B ettt ot ottt ottt e ot e tat ot ettt
- SO0 o
oo ey e e oA s e e e ettt ackmta ettt bttt utet et tutab et ata e tatat oot oot oot o tat et atatel
e et e e e e e K o e %"1:-':;: et ot ettt s eyt et ettt e ot ettt ettty e ta et et ot et
" ST Sttt "._".::_ :.'.E:'.:.:.:.:.'.'.:.:.:.:.:.-.'.:.:.:.'.:.:.:.'.:.:.:.:.:.'.'.:.:.'.'.-.'.:.:::.:.: i e P o S o
. e et B e e e e e B ool B
s RO e s Ty e ettt ettt ottt e ettt ot ettt Sttt
o B e T Bttt ottt e et et et ettty e ta T ot et
S e o e e RCO0o0RIODeROn: e ettt ettt e ot Tttt ettt ettt ettt
by e ot s RO o et ettt ettt e et e ot e et o
:'::E' L M T ' M M M M M M M B M N . S o o
R o o e o S e e o e ettty ettt ot ottt ettty e ottt
e e, S ol o el e e eyttt ettt ettt ettt ettt et ot
e R ot oo oo L et s R e e e
o et o St 30 e T e e e aes L ama N ek doane ettt cotat ot et te ettt ot e tatef ot e
II:I:I'I'-:.."I' .I-..'-I:I '-I-I'I:I: "I:ll:"::::I:l e, L, i, . =, ’H"H:I:I:I.H:..I :4:1-:': -l:l:?d:xx l:l: - | I.l I...I:I:.- :I: .I:I.l.l:l:..l. .l: .I:.:I:I- " :l:I:I:l:l:I:l:I:I:l:I:I:?l:I:I:?l:I:?l:l:?l:I:?l:H:H:H:H:H:H:I:H:H:H:H:l:
e e s e e ettt ettt ey S e e ool
e e o etateanat el e et et e [ B e e o b ol g
RO Setentetabe ety o e et et ettt ettt et ottt ot s
e 'E.:E.:.:.__E " . e e e e N NN I N A M NN
B OO ettty e ta et e tate eta ot ettty T eeta ettt Saretanatenet s ettty ettt ettt ettt ety ettt ettt
TareTa '._._.:_E._':.:.:::::.;.' et R R e b e N Wyt e e T T e e e e e e Ry
O OO sttt ettty ettt : 2eteiatet o St ettt ettt ettt ettt ottt
t—:-‘:_'-.___:-.&ﬁ':-:-:-:-.-.-:-:-:-.-.- L e e Setatetanian ot Lo o e L o o b
e e o o e R e e e oottty et et et ettt ettt ottt ettt
et s o e et e e e e o e lois
O o o et et etatetetatired et oetus s ettt ettt et ettt e
et o oo et e T T ool
:'::"-'.: .'..%?'::::.‘.':'.‘-"' L] n llﬁl:i:ll' '1-' 'I:l-t" Ill::IlI "x:a:n:a:n:l:n: | l-.1-"al-iu"axn:H::'a”vxrx'-:xa”n'n'n.n'a.n' .I-l.l.I:l:I:I:l:l:I:l:I:iI:i'l:l:H:H:I:H:H:H:H:H:H:H:H:H:H )
e e e oo oo s 0 etanatenatetatts | e e o ol R
:I::.E::::::lll:!:I'l:!- . 'l:':fll'll:l -ll ll:i:ll ll- . :ll - l:lllh :I:Hh ”l:l I:l: . l-l-l H}-I:?: i:i:i:i:i:i:':l:l:I' :ll:ll" I.l-l-I-?l-?d-u?d.u'?‘!M?‘!uFl!;‘.?‘!M?‘!;‘;Fl!;'E'?‘!M'?‘!:?l:?l:l:?l:l:l:l:l:l:\.M -H:H:H:H:F;:;'v" ] _'I'I "l A ; -l:l:I:l:l:I:l:l:I:l:l:I:l:l:ﬂ:#:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ )
e e R e : elorstets O OO O L o e s ool
:l'!:':! :I:':I . .I' .Il- ":!:I.' ll:I W ‘Il L} 'll L .H"l.l:ﬁ:l:ﬂ:ﬂ:}! .I:l:l l:?!:‘-::l:l:ﬂ:l'::l:lﬂﬂ ‘I:I:#‘:- .'-I:I'I:!'I'I " o " Al | :?l:?l:F!::III:I.I:l:l:?l:?d:?l:?l:?l:?ﬂ:F!:H:H:H:H:I:I:l:l:l:l::::ll. = I:H:P:H:Px?dx" ' :Hlﬂ:l: :I:l:I:?l:l:?l:?l:H:I:H:H:H:H:H:H:H:H:H:H
e : e I e o ol o o el
! ::.I::-.:' L ] I.:: I'll ‘I"'ll'll l-I"I"lxllﬂnﬂx?!”l"l-ﬂ'l.h. i! !HIIHHHHHII __l. .I i . .i!"i!"il-l- ?!"?l 'F!E‘H"H"H;‘H F'I"?l;‘lxF!HF!!?ﬂ!:I:l.l.I:Il;‘llI:IlHI"?l:I?lH?l"H'HHHIHII;‘I-I.I.I.:.III:{::I ", > .i! x "iI"il"iI-?l"il"iIHI'IHIHH"H"HHH"HHIIHH"H-HH
et e e e e A Lo . Setatatetatet o e e oottt et e ettty ettt
s e e Sl 5 R e e e e e e et et et et e et
s e reetetattetattutate R e A e Satetetatet et tattotatetatatel o e oLttt etat et e et ta et
‘I‘I I. '.I I" I-I' -I L | I'I'I‘I'I ‘I‘l‘l L] xil”?!’fl!:!’f!x?!”il!"l: " .: e o R ¥ _H M -l.lll .I L | 'I -I u .I H?lxil!xi!;f ;fill!;fi!! P e e e M ;f:!x?!"i!HiI"il-l-illl"i!"?l!ilﬂlﬂxhxﬁf!:-f!! .xi!xi!x?!"i!H?l"?l"iI-iI"il-iIHI-il-l-I-I.I.I.I.I.I.I-l.I.I. Mo x?!"?lH?l"?l"?lH?l-l-l-ﬂ"?!"ﬂ-ilﬂxaﬂxﬂxl"!"
:=:=:-:=:=:=:=:=:=:=:_-53:=:-:=:=:§:=: e G etmryetal f;:;:;:;:;:;:;._::.;::.:;:;:;:;:;:;:;:;:;:;:;,,;,_;!;:;,_;:;:;:;:;:;:~_;f:;:;:;:;:;:::;:;:;:::n:;:;,;!! esa ot etate e atat et et Eetatetat ettt ettt
T s ot oyveetet etk e ra e tata et ot e tat e oot ettt it oty otatateote? . e oo et et et et et
:i e I'I"-I'I"-I"'l-I el o " - x " .I. "y l.I-?l-l'iI"il"?lx?l"Hxlnﬂxﬂxlxﬂxﬂxﬂxﬂxﬂa:!?‘?l :-!:‘;:ux:ux:-!.x:-!x:u"H:x;:x!x"_x::q:ﬂ:xxn’jn:xfn b 1-' ; ] _::-!.‘;:-!"_:i!::i!x:-!x:u":ux.nxﬂ'ﬂ"ﬂ"ﬂ"ﬂ"ﬂ'ﬂ"ﬂ"ﬂ*ﬂ"ﬂ"ﬂ .
Ko e i . e e oS g ehatghoty i hyngh ek b b by
1-'-‘-'-'-'-'-'-'-' I'I'I' I'I'I- iy _.1-: :lln- - | ‘- ] mEEan -l.I-lﬂil"l-ﬂ-l-l-il-lnﬂ.xﬂ.xlx 'x’a’n?;xx'ni:l:xr!v;;!;;x;r;nxv" b ' :;‘:!xﬂxﬂaﬂnﬂa-a-n-n-l.n-l-l. -I-I-l. i -;..;-"’;.;:;.;"x'*;.!"‘x'"x*;.";."x"""""n"""""n"f‘""n .
T e totatelotatetols elolsh ot Satetetatetatet T e Saretetaratetatatitetatatelatatetatati el
e eloti ettty et ; e e A eta e et a et ta T ettt ettt
‘I' " ::.I:ll I:I'l‘i"‘l-"‘l 'll'l:ll S ?l"?lH?ll?l:I?l;‘?l-I.l-I-I.l.l.I-l.l.l.l-llllﬂnﬁxﬂxﬂnﬁxﬂ :l!!:" ':III!F!!F!:.!F!!:IIIxF!HF!x?ﬂxF!x?lxF!x?d"Hxﬂxﬂx?dxﬂ"ﬂxﬂxﬂ"ﬂ"?ﬂ"ﬂxx )
e et et e et oy et ety et e ra e et ta ot e ta e ot e ta e ot ottty
e e e et et ettty oot et oottt ot Ceta T fote et e ot e tut ot e tat e teta e
- -I l:":'I'I:ﬁ""""‘l:l'l"" ’?ﬂ!F!"?d!?ﬂ"?d"?dH?l"?d:Il;‘I-I-l-I-I-l-l.I-I-I-I-l-l.I-l-llI"?lHI"?lx?lx?ﬂ"?dx?dH?lx?dH?dx?ﬂ!?dH?d!F!!F!HF!x?d!?dH?d!?ﬂ!?dH?d!?ﬂ!?dx?d!?ﬂ"?d"?dHHEH"HHEEH"HHH"I"HHI"H"HH .
B s e el ol
B o s L e ey
;:-::E:: '-::.::E::E::::'.::::::':':E: R A
e e bt
il‘:'"' ", .!'l.'.! I"'l:'"'l'!"‘ll'i || -iI-I-l-l-iI-il-iI-iI"?l-iI-iI-?l"?lHiI"?l"iI-i!"?!"i!Hi!"?lxi!Hi!"?!"i!H?lx?!xi!Hi!x?!"i!xH"Hxlx?!"ﬂ"ﬂxﬂ"ﬂ"l"!xﬂ"l" '_
e Nttty et ety e ot a ettt e ta et et ot ettt
e s e ettt et et ettt ettt ot e tet et ettt ottt ata e ottt et
&'@-." e sl
:I'I:I.!- : .:.' -I ":I:‘.' . 'I .' x?l:I:?l:?l:?l:I:l:I:I:l:l:I:l:l:I-l:l:I:l:l:I:::l:I:l:l:I-l:l:I:l:l:H:l:I:?l:l:?l:?l:?l:?l:I:?l:H:I:?l:?l:?l:l:?ﬂ:?l:?l:?l:?d:H:H:H:H:H:H:H:H:H:H:H:H __
R R ettty ettty e Tt ettt ot et ettt e et
Do : et ea e ta et et Bttt ettt ettt ottt ettt eta ot ettt ettt
e e o et e ettt ettt bl e L b e Lo
e et e e By e oy ettt et et ettt et et ottt e ot e ettt ot
e M e "-.'-.-.ﬁ.-.-.:.;.:.-.-.:.: X N Y]
e e o s o e e ettt et et et e et aeemet ettt ettt et ottt e et et ot et ot
e e o X oo : S e e b o ol
OO oo o oo e e : : Kttt ettt bt ottt e ot et ety
e ot ot ot T T e s " ettt ettt oty ettty ettt oot oty et

M A
.



	Front Page
	Specification
	Claims
	Drawings

