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(37) ABSTRACT

A new and distinct Blueberry cultivar 1s provided that is the
product of a controlled breeding program followed by selec-
tion. The cultivar tlowers early and forms fruit that ripens
carly. Attractive large dark blue crisp berries are formed
which exhibit a very sweet tlavor. The plant 1s self-fertile, and
displays a generally round growth habit with evergreen foli-
age. No cross pollination 1s required. A low chilling require-
ment 1s also exhibited. No special sensitivity to common
blueberry diseases has been encountered during observations
to date.

6 Drawing Sheets

Botanical/commercial classification: Vaccinium coryvmbo-
sum L./Blueberry Plant.
Varietal denomination: cv. Dolores.

SUMMARY OF THE INVENTION

The new Blueberry cultivar of the present invention was the
product of controlled artificial pollination carried out 1n a
greenhouse at Greenwood, Fla., U.S A, wherein two parents
were crossed which previously had been studied 1n the hope
that they would contribute the desired characteristics. The
temale parent (1.e., the seed parent) was the unreleased ‘FL
9’7-45’ cultivar (non-patented 1n the United States). The male
parent (1.¢., pollen parent) was the ‘FL 95-70’ cultivar (non-
patented 1n the United States). The parentage of the new
cultivar can be summarized as follows:

‘FLL 97-45°%*FL. 95-70°.

The seeds resulting from the pollination were shipped to
Almonte, Huelva, Spain, where they sown during approxi-
mately 1998, small plants were obtained which were physi-
cally and biologically different from each other and selective
research of the progeny was carried out. Selective study dur-
ing spring 2002 resulted 1n the 1dentification of a single plant
of the new cultivar. Initially the plant was designated S02-26-
03.

It was found that the new Blueberry plant of the present
invention displays the following combination of characteris-
tics:

(a) tlowers early and forms fruit that ripens early,

(b) displays a generally round growth habit with attractive

evergreen loliage,

(c) 1s seli-fertile,

(d) displays a low chilling requirement, and

(¢) forms in abundance attractive large dark blue crisp

berries that exhibit a very sweet tlavor.
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The new cultivar well meets the needs of the horticultural
industry and can be grown to advantage for the commercial
production of blueberries.

The new cultivar of the present invention can be distin-
guished from all other Blueberry cultivars known to its origi-
nators. Each parent plant 1s unreleased to the public and
accordingly 1s not available to the public for use as a com-
parative cultivar. Also, each parent plant 1s extinct and accord-
ingly no longer exists for further comparative purposes by the
inventors. Information presently available to the inventors
indicates that the mature fruit color of the ‘FLL97-45" female
parent was very dark unlike the light blue fruit coloration of
the new cultivar. Also, available information indicates the
truit of the ‘FLL95-70” male parent was considerably less firm
than that of the new cultivar and the fruit coloration of the
‘FLL95-70’ cultivar was often poor with the display of some
reddish or greenish-white coloration when fully ripe, unlike
that of the new cultivar. When compared to the ‘Sharpblue’
cultivar (non-patented 1in the United States), the new cultivar
retains its leaves during the winter at Almonte, Huelva, Spain
unlike the ‘Sharpblue’ cultivar. When compared to the
‘O’Neal” cultivar (non-patented in the United States), the
‘O’Neal” cultivar 1s partially defoliated during the winter
unlike the new cultivar. When compared to the *Star’ cultivar
(U.S. Plant Pat. No. 10,6753), the growth habit of the new
cultivar tends to be rounded and less upright, the flowers of
the new cultivar tend to be more susceptible to Botrytis, and
the new cultivar produces fruit approximately two weeks
carlier at Almonte, Huelva, Spain. When compared to the
‘Millenia’ cultivar (U.S. Plant Pat. No. 12,816) the new cul-
tivar 1s seli-fertile unlike the ‘Millema’ cultivar. When com-
pared to the ‘Misty’ cultivar (non-patented in the United
States), the new cultivar forms darker blue berries.

The new cultivar was first asexually reproduced by the
rooting of soitwood cuttings during the summer of 2002 at
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Almonte, Huelva, Spain. Such asexual propagation has
shown that the characteristics of the new cultivar are firmly
fixed and are stably transmitted from one generation to
another. Accordingly, the new cultivar asexually reproduces
in a true-to-type manner.

The new cultivar has been named ‘Dolores’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying photographs show 1n color as nearly
true as 1t 1s reasonably possible to make the same 1n color
illustrations of this character, typical plants and plant parts of
the new cultivar. The plants which had been asexually repro-
duced by the rooting of cuttings were approximately five
years ol age, and were being grown outdoors at Almonte,
Huelva, Spain.

FI1G. 1 shows an overall view of a typical flowering plant of
the new cultivar.

FI1G. 2 shows an overall view of a typical fruiting plant of
the new cultivar with berries 1n various stages of maturity.

FIG. 3 shows a close view of typical berries of the new
cultivar 1n various stages of maturity as well as typical foliage
of the new cultivar.

FIG. 4 shows the upper (adaxial) surfaces of typical leaves
of the new cultivar at the top row, and under (abaxial) surfaces
of typical leaves of the new cultivar at the bottom row.

FI1G. 5 shows an array ol the mature dark blue berries of the
new cultivar wherein a substantial bloom 1s apparent.

FIG. 6 shows a close view of the mature dark blue berries
of the new cultivar together with a basis for size comparison.

DETAILED DESCRIPTION

The chart used 1n the identification of the colors described
herein 1s the R.H.S. Colour Chart of The Royal Horticultural
Society, London, England. Ordinary color terms are to be
accorded their customary dictionary significance. The
description 1s based on the observation while growing out-
doors at Almonte, Huelva, Spain of approximately five-year-
old plants of the new cultivar which had been asexually repro-
duced by the rooting of cuttings.

Plant:

Growth habit.—Generally round.

Vigor—Medium.

Height—Approximately 1.6 m at 5 years of age.

Width.—Approximately 3.5 m at 5 years of age.

Trunk—Similar 1n appearance to that of the ‘Sharpblue’
cultivar with continually exfoliating vertical strips of
bark and a smooth under surface, and commonly near
Grey-Brown Group 199D 1n coloration.

Branches.—At five years of age commonly are approxi-
mately 42.8 cm 1n length on average, commonly pos-
sess a crotch angle of approximately 46.1° on average,
commonly possess a cane coloration of near Yellow-
Green Group 144B when less than about two years of
age which changes to near Grey-Brown Group 199D
with increasing age, and older canes commonly pos-
sess exfoliating bark similar to that present on the
trunk.

Foliage vetention.—Evergreen, with leaves being
retained during the winter at Almonte, Huelva, Spain.

Chill requivement.—Less than 300 hours.

Foliage:

Arrangement.—Alternate.

Shape.—Narrowly elliptic.

Length.—Commonly approximately 49 mm on average.
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Width.—Commonly approximately 27 mm on average.

Apex.—Acuminate.

Base.—Acute.

Margin.—Entire.

Venation.—A primary vein originates at the base and
extends to the tip, sequences of pinnate lateral veins
extend from the primary vein, and tertiary veins link
the secondary veins to form a reticulate pattern.

lexture.—Pubescent and non-glandular.

Color.—Green Group 137B on the upper (adaxial) sur-
face, and Green Group 138C on the under (abaxial)
surface.

Petiole.—Commonly approximately 3.7 mm 1n length
on average, approximately 0.7 mm in diameter on
average, and near Yellow-Green Group N144D 1n col-
oration.

Flowers:

Time.—Early at Almonte, Huelva, Spain, with first
flower commonly at approximately November 257,
and 50 percent bloom at approximately February 1.

Shape.—Campanulate.

Length.—The corolla tube commonly 1s approximately
9.7 mm 1n length on average.

Diameter.—Commonly approximately 9.2 mm when
open.

Number.—Commonly approximately 6 flowers per bud
on average.

Petals.—5 1n number and fused 1nto a corolla tube.

Petal size.—Commonly approximately 9.7 mm in length
on average and approximately 4.9 mm in width on
average.

Color—White Group 155C.

Filaments.—Commonly approximately 4.1 mm in
length on average, commonly adnate in some flowers,
pubescent, and pale green 1n coloration.

Anthers.—Bronze 1n coloration with a slightly darker
pollen sack.

Pistils.—Bottle-shaped with narrowing towards the tip,
approximately 1 mm 1n thickness on average towards
the base, and light green in coloration.

Styles.— Approximately 8.7 mm 1n length on average.

Pedicels.—Approximately 7.4 mm 1n length on average,
and near Yellow-Green Group N144 A 1n coloration.

Peduncles.—Approximately 16.8 mm 1n length on aver-
age, and near Yellow-Green Group N144 A 1n colora-
tion.

Fertility.—Seli-fertile, cross pollination 1s not required.

Fragrance.—None.

Fruit:

Time.—Early, commonly from approximately March 1%
to May 21 at Almonte, Huelva, Spain (i.e., approxi-
mately 12 weeks).

Shape.—Generally {flattened-round and
pumpkin-shaped (as illustrated).

Height—Commonly approximately 14 mm on average.

Width.—Commonly approximately 19 mm on average.

Weight.—Approximately 2.66 g/berry on average dur-
ing 2007 when plants were 4 years of age.

Fruit scar—Approximately 1.5 mm 1n size on average.

Fruit scar tear.—Substantially none.

Seed number.—Commonly approximately 10 per berry
on average.

Seed size.—Commonly approximately 1.69 mm in
length on average and approximately 1.19 mm 1n
width on average.

somewhat
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Immature color—Commonly near Green Group 142D
with bloom and Yellow-Green Group 145A without
bloom.

Mature color.—Light blue, Violet-Blue Group 98B with
bloom and Black Group 202A without bloom.

Flesh color—Internal flesh color of ripe berry 1s near
White Group 155C.

Productivity.—Very abundant, approximately 3.6
Kg/plant on average during 2007 when plants were 4
years of age.

Flavor—FExcellent very sweet flavor.

Development:

Ability to store.—When stored at 20° C., approximately
7’7 percent of the harvest commonly 1s of good quality
7 days after harvest, and when stored at 8° C.,
approximately 88 percent of the harvest 1s of good
quality 7 days after harvest.

Disease tolerance.—No special sensitivity to common
Blueberry diseases, such as Leatl Rust (Puccininas-
trum vacinii) and Botrytis Blight (Botryvtis cinerea)
has been encountered during observations to date at
Almonte, Huelva, Spain.

Insects.—Is susceptible to aphids and thrips.

Winter hardiness.—Good, has withstood a temperature
of —-10° C.
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Heat tolerance.—Good, has withstood a temperature as
high as 45° C.

Cultural conditions.—Does well 1n well drained soils 1n
a low-chilling area with more sandy soils or a particu-
larly hot climate requiring more water.

Market use.—Primarily fresh fruit consumption.

Plants of the ‘Dolores’ cultivar have not been observed
under all possible environmental conditions to date, Accord-
ingly, 1t 1s possible that the phenotypic expression may vary
somewhat with changes in light intensity and duration, cul-
tural practices, and other environmental conditions without
variance 1n the genotype.

We claim:
1. A new and distinct Blueberry plant that possess the
following combination of characteristics:
(a) flowers early and forms fruit that ripens early,
(b) displays a generally round growth habit with attractive
evergreen foliage,
(c) 1s seli-fertile,
(d) displays a low chilling requirement, and
(¢) forms 1n abundance attractive large dark blue crisp
berries that exhibit a very sweet tlavor;
substantially as herein shown and described.

% o *H % x



L ”x“lu ua”r.” L)
o x x A
o K L g

L

o i

i
*

L)

P N A

a Wi d ok b ey A
ol b dp i b b b omar

DO N )

e de iy
4.4&.,.&.4......*.4...*4H .
L o

)

T R X K

lll

oA AKX
)
x

oo M
L]

]

»

a dr e & d b b hoa k l“'.._._..r-.....r.-_.-_I

F)
F )

L ]
o AR KK KK NN

I i b b b a
. .l.-......-......r.....r b ok ke a
rhoa b d b kN

S,
ol et Nl aE al a
I”.q.._....q.q....q.....r......f.......q....q.._-.

"rirn
-
-
-
]
i
Fap
L2 ]

X
X,

o e
o
::-
A
e

)
!
el
k.

|

|
X

|
LA A A A AN A N e A A

.HEHHHH!HHHHHHHHHH

M
o,
o

L ]
|
AN N

o e B

i
L

LK ll'll

ey
‘.i'r-b
L] L ]

M
» Al
Al_s_ A
o

oA A
l_IRE

s
el

L]
IH!II

E

E |

LA aC AL AL

EN W x
wia ettt
B e A R
- L)

"i\!" x

Mo K A MM
i N

A
e
X

»
|

. i
.
o A
iy
|
.
-.%
; |
|
|
|
X
)
A
2
|
2w
)

_X_

|
A
»

-l
:"!‘I?l-..
R" |

L ]

WAL A & M N K M

|

|
-?!
F

A
o
!F!
F

Xy
¥
»
|
)
M
xn:;:
L
X
i
™
N
|
.
i
i

h_]
MM

, .
L MK XK,
P
nnﬂx“xnn
k o g
xr.xx.xn.nx.xn XXV N A

L)
L ]
|
H
EY
E
|
MM
Ml
|
N

x
»

Ex B N
.HHIII l}.i.-..

A
x 3

i e e i

.
"

2
i
A
o

L

A A
N
o

.
K
H’HHH'..H
E

-E 3
X
Al
Al
EY

»

.
a
L)
X &
l-:a'l
L
::”
i
)
i
2
2

N

C N 2
P ) X ) X
| h_.__h..h,._u,__-“__...q._uq._q.._.._,. L

Al
E |
EY

~,

)
X ¥
FY
)

i
A
HHH
xR

Ll
L)

)

)
A

2

i
|

i
o

IS
»
F
H
Al
HP’HPH
EY
Al
M

A
.

US PP20.,829 P3

r
l‘*-i-l L ]

»

E g

E ] W
Hx?'!xl?l?d
*
N
A
H
Al
-

X TN AR
X nav__u.pv.hu”nun“a __.“..“x“u”x”n“xq
R T R RN R i
i, ; ! ; ;
; ; . . o d o
o aﬁaﬂ ; ; ; ) ¥, P
i )
R
; ; ; L
x> ; : ) XXX
- % ]
W i
ax .

h_J
¥

»
E)

¥t aaty

AR
L)
i I

i
A
»
5
E3)
» X
Tttty
M
o
|
e e

e WO N )
& ar

X .__..q....__.tH.._”.-....tH.q

LN R )

XXX llﬂ K llﬂ K
R R e

EN NN )
i,
o
i i |

L
L
T

'Y

.-.

i
EaE

x . EaL

X i
PO

Cal )
* ...H;H...H#H....q_-_.-_
Pl
LN

»
¥

R e
AALN N

|
Eal )
L
Eal s
Lt o
»
AN

mn el
(3

X k&

Ealy
X
)

»
X

i
i
L N
) ¥
A AR A
*
AL

EE M

]

A A AL ALK
n“._”v_”nmnnﬂ”x“v.v *
" “aann.anaaln

F3
»

™
Tty
P

»

»
L
L ]
"
=

s
5

.I.ll

M .4....4............................4.........-.4-_...""-.11

L
|

X

En”n“ullnnk...nknﬁn...nnn.qu..n&”ﬂ
Cala m a a x we aECEE e N )
A e i i

| o ar

N X e NN ......&k....f._-

.n"...“”x”u”...“x

N KA

i

AR XN nu.i

o

S e e »

o "__.a i

X A A

]
i
o dr ;,
....H.r.r- ........H| "x“x”n ot
ar o
LG o X

X
I

e e ]

1......I|M"n R

- - -
S

-1.._ * & ..1.._ l..._ l..-..-...11.......1.11...1..1 l.t.__
Hx!lx i d b b Ak b N
[ M N
i & N Hv
...._.........._...

Al
1.-”1.-'1! X %,

Sheet 1 of 6

]

B ir & 4
o [ I e
E dr by b ke dy b R
N A Bk g i A ar
L] >
llﬂl.lﬂllﬂﬂﬂlll?.ﬂ l.b.}'.ril.- ir

A

IRl
B A A
Wk ke LA

etatn

r - [

! .___.._“ - ......H#H&H;H....-:a"ur
lH.qH...H.qH.-" l”.q_-_.-_.qn .r.aI__.l .

ML PR o

* E XK X
s X,
IIHIHIHIHH“__ "N u..u.. oo S II HIIHHH
s d - .
.ﬂ.__.HIH HH HH %

vy

L o g
VE R

Mar. 16, 2010

T
e
T
Xy
AR

i*l'. .
L ]

LA M N MK
EHEF.HIHHHH!HHH

i ¥

2
= . / T / / ; d ; ; ; ; ; ; )
ety -nx”an..“n“n”xana ; ; ’ ; ; J k1 A "t“__.”a“a“xau e
Tk . ; . A L 4 oy oy ; e ; A "l A A A I
. : ’ ’ 3 . . ’ R R R ARl X A
ER A A
e

AL A
e
o |

r.Hn.#.xa”x”xHx“xnxﬂa”r“”ﬂ”x“a"xxx”xv.v
A A A
o N T
ol
o e e
F ol S D
el
ol T ;
ol .r.xHr.HxHn"HHHH.."HHH"HH:HH“HHHHHH!” ”xuan“nnu“a“a"a"a“a"l "
o P e oo e e e o e x”vrx“xﬂx"l"a" "a"nna"an
A AR
ol
T

1
X ok
b*"

"
"
tl'

WA RN R

o e e

A i i

. xr.xmr.uxxr.nr.xnxxxr.rnxxnxxr.xr.rr.xr....”nfrxxn“a“x”nnnnnnu“ an“n"n"nnnnnnx“nn g
A A AR N XA NN

e o T annxx“r.”r

Al
Al
]
|
Al
H
-]
F
E
]
E
i
Fo
‘e
»
Al

M
|
E N N
|
]
]

U.S. Patent

LA A e

lﬂﬂﬂﬂlﬂﬂﬂx L

FY
Al
A

A EXTENXLTXX N
HH Hﬂﬂﬂﬂlﬂlﬂ!ﬂlﬂlﬂx o,

o

A M N NN NN

A A A e

FHPHFHJHH

L

F
'
h_]

A RN MM

e T
xnxnxnanxxxnxrxu”xrv

o,
E N
A

i

N M N X MK KRR KN N N

Lol ol iy i

o i i
A A

R A XM XEXKENKKXENXE NN

EE M AN MM

] X N XN MR R RN N NN NN R

KRR X XXX

A
o,

XX
o

IIHFHP.?HHHHH“HHHH

.

. HHI!JHHHPHHHHHHHI.HIHHHH

M R EE N N NN M KN KN EREE X

i

W
e o™

R E I E R N N MM N MM N XX EEXNENE NN N
E N 3

N
! XA N A

A

i

i,

i

a

)

El

i

Lo

iy
A
Y

o A R AR A

Il

i

AR MR X R X XN R X R N R E N AN XN AN NN

E i N

A A XERX

x
A
A

.ﬁ?ﬂ.unﬂun!”!

X
XA XX ER K X
E_X

i

M XM N
L

o

x
o x a T aa ma  a al
o /

A

MW M A




US PP20,329 P3

Sheet 2 of 6

Mar. 16, 2010

U.S. Patent

A

]

AT ey

E)

L B BE

»

Al M

.
Fopi™ -

LT T .r.....__nn.....!.....-......-_ e

. .. . . r'm oxra &k kN i d i oa

P A Tl ]

2T e
- .n.._.._._nﬂ.._.i.l.q.........._...._.q_-.- )
PNl

A A Ak
L b h s amhoad ol h
ir i b oa
Lk hoa

ar
e . . ..H....H....”
. . e a
R e ki
' P
LT . o A Voma
e ' rodr o dr
. . ' Cm wa
- . _*.Tb.‘
. r . N .r.....-.l.-..-_.-...-.
. P P romde i
R . P Sl s
. P O A
. . .. R ]
. Ly
S et T L L e ]
Pl L e e
. . “........._.4.4........___.......4....44...._._ X NN .r...t.....r.r...“.._. a
. i L L S n e
B A e Pl e N R A
. c . T T T T a e
. S L L T I e iy
. P o A M Pl L S PR N L I a
N o a a a a a» x A e
. e e a . e T
. e AP A n
. PR o o
' ol e e x Py

PR o e

L X ataw
R P e P P
¥ P

o

Sl
e e i
T e T

i

o e i e

-

)

E H
.lﬂ!ﬂ.ﬂﬂﬂ!ﬂﬂ.—.ﬂ'
....r.r.._..rt.r.._.........__....r i A . ERC o 2w ww e
Ve e e e
“aadedr de ke dr i e i
[ S
o S S Sy
Sl s
=« r b & b h b
ol Sy

.
i
r
X
X
i
X
o
r
o

RN
ENE N
AN

Xy ¥
¥

r
Ly
¥
i

PR

r

¥

¥

r

| ]

"
:4-4
A AR
L
b~l-

F
e

o .! N ._...._ - e b .r.-...r.....r.........-.......__ -
X - -
e P P

r
‘-b
o
*b
r
r
IFI'
Y
L
*l
a
r
.
.
¥

L]

r L]
Pl ......._..-_.-_

Lt
> *_4:4-:4:4-:# o
Fo K

*
)

.._..-.l........-..r.....r.r.v.—.r.-..r.-.._ oA

Wi dp dr b bk J ok om b Ao
* e i.._n.._n.q.__.._.r.._......r.-..v k&
.-_.-......._......._..._. ......_..._ it PR

RO
. m o

. .-.......r.....t.....__.._ -
P R

.
- s

' .o VR e ataa e
e A
L

L, ]

r
»

L4

LN

.
'r-l'nr#-l"r

»
X
E

F

ir

a ror i
P *

i
L L A L I T
.....-..... .r....—_.-..-_il..-......._......-..r.-.r.._.rii.. ..-_"1_1....
oy - P I N R

s .

E3)

]
]
L]

_r
o
*

"
T

PN
"y
]

.
1]
A
A
. . . Rl e
s

.
i
F
»

g e

L)
r

)

X
L

1
X

-
L]
L]

L]
¥

F3
&

i

i
Fxy
N

]
L4

LN
»

am
|

.

[Pl el T

iy N oM dr g W
R I x

. . . i ' A E i i i L E b k o i N .




US PP20,329 P3

Sheet 3 of 6

Mar. 16, 2010

U.S. Patent

R P
PR o N
w e
S e
L

SRR L e
el el N A )

a v a o oa A
P
B ™ ™

L
& r ko
1.1.'.:.‘.‘..r—.1.-. .

I
e
RN )

.__.._.-.._......r.-......i...
a .
LN

e e LaC
L g drodp b dp i b A dp LN, ]
'l“!}.b.}.l.}.b.#b.l.l.ll.bl#i‘k}. X H.HRIHHHIH X E XN X XXX - .-[.__.Il..-.
i & & o & B, B b & & & r i e

= st
N

A I

o E

2 A N
|
o ROA A
e

- l"ﬂ"ﬂ“ﬂ“l“l“ﬂ”!ﬂ - IH"H“H”E”
Hll IIHIIIHHHHF » | iy

ki e
LN N N

"
I‘ F-H::-%-I.h

>

i i ;
BN K M AR R

r
= 4 B

.

" ]
IF!HHHHPHII

.l"“l“ﬂ”!ﬂ

.
e e
e
P B T

"l"".... iy ]
o

B A
i
*
r
A

F ko
* ¥

ae

o .

o il!xﬂ

Cal)

N
r
oA

X ¥

**
an

»
N )

X
X
F
L ]
»
.
4

\
-
|
)

»
r
.

¥
I
L[]
*b
o
L)
r
L[]

L)
|

)

r*bbb
N
¥ i
R M

K
xa B
; ; o ] LR )
x“__.“..“av”!HxHx”:”x”x”xHx”xn...r r.”xnnnaxaa l|-|.-.”|.-. "
R A A a A B A KN ER ]
J ox JE N ;
xu__.”n”n”v_xxxaav_ﬂnrinln X o vvﬂv_”n“nnl""naﬂn
A Al A

E
e

pe i
R A A WA A
.xrxrxrxrnxannnx“xvf

1
=

)

L]
L I
L]

.
ok xT ety
o
mat,
AL A A A

-I-I.h

A A
i
e e
EE A e

W
.
4

A_A
A
A_M
|
>,
o
e

Al
|
H

N
i

i
X,

£

ol

i

o

E
a:
k)

H
F
M
»
E

o

A
k.
]
™

A
i)
i

i

H
?!"
£
.
‘IF'

F
xﬂ
i
‘2
e

oA

F'!?!x

1!:.!. .’
Y

]
o

Rl
ORI, & o xR KK
L : r.xr_xrxr o .r.u_

!

¥

A, X,
Ldp e A
i

.1.”.1 I . . : = . : o I"

N

A
] . "X
- . ; X E A
i . . oA K A NN X
e s
i
iy o aw w owaa g
” .M!Hv.!?ﬂxmxxxﬂan nHa“__."l“anl"x”x“x”n”v.rxux”ﬂn
A e oA aa aa a ® X Nx ; o i
A L Ly
- FEXFREREREER L m o~ XX
o N A r = A X
e * o
N " Hn"a"..ﬁ-l-.. e : ; ; ; e "n
H vHﬂHﬂHﬂHﬂHﬂHﬂﬂﬂﬂlﬂ:ﬁﬂ i S L. Lt ) ) i X
i FxrHﬂﬂﬂﬂﬂﬂﬂﬂﬂvﬂjﬂjﬂﬂﬂ#ﬂﬁﬂ
” x.nxnx”rnx .x”xunﬂnr!”n“ o " -
" AN ; A
E gﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂtﬂﬂﬂﬂﬂﬂﬂﬂ - "x n
o Eol i i X
e e Ll
A M P P B e M T x =
- A o i 3 ]
% .xrxxxvxx P o P T T P T Hﬂ “..
L
-y on e e
A b [ x
oy i B )
P P B B e e RN, v, * G
O e A A L
A N ot e '
il - r o
ror I,
TR
H”__.aﬂx x....n-.___ - H F.HH
SN M K X e
AP i IR . )
"iats RO e S e A o Caitye R - a
- PR o nl R 1...r.r"xn .u..xuxnxaalllxi._.__..qa.
-1.1.....-_ r o 1..1.-. Iu_m! roo. |
11._1.;..-_ 1..1rll!u- L
R R & N
Lt » \ l.._..-_ HH .
L] w
.-_.ru_.u_ 1 .-.-..-_.-_ HH -nn.._nn....l- K X
™ T M ] B e
oo ) N N T PN A e a L
XXX N N LW X
FE & A A W b Jp dr b dp dr b a o r > A
o : Wi e a0 e e L
e aaaa / -._._...4....._......_.....___....__......_......_...“.__“..H.._.__.__- P L P
L x AP A i Bk dr & e o k d b ke b dr b e bk koaoaa x
e oA A R A L N N ] e
i W A A A A R A N
" | i e g Er
r.i :mv_ - Hﬂﬂxﬂﬂxﬂﬂxlﬂﬂﬂﬂxﬂﬂllﬂﬂlﬂ ~ || i O dr i b A 4 Ao X
R e et
2 ox m e e x x x x o x . [ o & dr b A e y &
LA E X T EFRITENFESFT E NI - |, ] W i e
L e e R R L . e e T '
RRL I g B ' e R
R e g g A g P T T o
= Ao & & F T e . - moa g .
.-.._..._...1.1 rk ' \ . v e ..._..._.h.._.n..__nl.__..__..... Illl X, X
Pt v Al ....-.......- N ] ll"lnaaalnin o
....."-_ i o tat
e e e e e b .-_.._.l..-..__
VL e
: R .
e Tt
x i & XXX M N KK L
o A A A PN
» e g P g L P L PP I 2 . an
' X L ]
. R XA x F )
i Hnux"v_””v e e .r.ﬂr.um ™ quﬂnnnr. ol H.__.H.._
K LM ; ; A
o Hxxx”xﬂl“a”vv ; ax. ”xxlﬂ:ﬂﬂﬂﬂﬂ:ﬂ!ﬂﬂﬂﬂﬂlﬂlﬂﬂﬂtﬂ o H.r.._
R A i i i
- A i .
' e LA i e
L i : ¥
| HIHHHHF! .._.1.._
] o
Sl wt
.-..._
-
s
L [
ool i i - W o
i AN M " " ]
L b ; g e ok a > | .
e X KX e o Ko e N o
XX TR E NN AN oy i e AL
e . a1 .1 .1 r PP FLPEPFRPRPFPFPEFPFPPEFEEPREFREEREFERFPFPEFPEFREFPPFPFFERFEES+SSFSFErFERFRFESEERESERREERER+ b r.-..r.._

: : b A% ML
= ; : X, )




US PP20,329 P3

Sheet 4 of 6

Mar. 16, 2010

U.S. Patent

‘ -
*
..'...l_...l.. - .m.l-.
I I I I I T P - - ' ) ) ' '
.!. ..__.l_.._._q..-.n.-q.....rq..................... i )
. o A A A A A A A Ak Rk kR E A e e e e e e e
g P o e T T T N A S S T
L I I O T o T N T I O T I A ey
. e  a  a  u a a
L A A e e s i a aa aa a al aly
. L N o el
L N R I o o o O R o o O el
. N A A A A N e el ol
L N N Il T Al
. L I R T L I e M R
L a a  a  a a a a a a a a aal a a a a a a a  a aa a a a  a ol sl al sl ol
. » o N P e o o s o o)
L e o a l a
. N e e e e s e sl al ol
N R ol N el .
- L R N I e o N o o o o L L e N L -
A A A A e A e e el sl sl ol W a3 XK
- N N N N o a aal aCal al y i
L I I o e O e o L L L Y o
. L A N s e * a
* L I N e e s '
" L N I N L e o S o Y X
w L A A s e x
r O e A sl oy K
» L N R N o T i
¥ N N A e o  aa a a ata a ol X
» L R e ol s
+ L N N N A A S ax
» A A e i al s el ool s X
x N N L el N et o
» L I A o o A L a  a X
» A A N A il e NS i
'y L N Ll al el !
¥ N N Al o L x x
w N A s e ol sl ol o
x N A
O A e N K
» N L e e X N
e e i e i e e T e T !
» N A T A L I
. X et H.-_H...”.4H.qH._..H&H;H#H&H&H#H&H;H#H&H;H& P N e u“
. X L e e e e e e o e X
X N A A L A O
. A ol ol x
» o N N N A AKX
N A AL Al
. - i i i L A
) H ”.4H.q”...”kH.q”...H.qH._,.H...H.qH._,.”...HkH._,.H...H.r&...”..Hknt”t”k”.fﬂt....qu...nu H... “"”x”
e A s ol oy K
) WA T e i Y e T e e e e T e T e e T XK
) N A o o o ]
N ) L L L L L x PR I o ) w e e e T e e
B ) L P el L 3 Y w T e T e ettt
LN N N N A N Mt aE ML NN x o A iy u e e e T S S L K
AR R W T e e e ey e e o T T e i T o e T e x K RN
ol el ) P L A o Y X AN NN
P 0N ol el W Ty e Ty T g T e a aa Ta Ta a o X xR R N,
e T Pl 'y X, L ks ! X xR RN Ve
AR P e} L I o - W o M a L s e Ak
a0 S ww A W N N N al A aa  x a X o N ke e e e
P A L) P " L N e I o o o L o xR
w A e 'y N o L T o T o Al . Y e r AN
L At M Pl "X W e T T ar o o o o T e T e T T x
B A A e a My W T Ty e L B g ey g o !
o A N NN Y AR e R oy Ll T Rl o e i
e N e O o e sl el s il al i ' A L A I N N ol P e o o
L A Ay P s L - i e T T e T e e e e e T o e T e e e T o
A ) e W R " L o o I o L L X N
O N sl s s el ar A R N T I el o
T e e A e o S AL A L o e e ae T a a Ta a e Ta a a e Ta  e Ta a a Ta a Ta T e T !
L N e Y P N NN A Y 1l L T e o S o x
e A e s e P U s ey " A N A N N N e N x
A AT A A Y " o e N A I T T N L e x ’
WA e A e A e XA A e e e A T o A o e
e s N T A / I T At e e
W a A T e e L A el e e e e T e e e e T Ty e e T e T T T T T T Ty Vg
N A e A A N A N e L I o o o o o
e e el el sl el y dr U T T i A N N o
I B M A A Nl o Nt e e T T e o T e T e e e e e e e T e e T
L L N A N B N A M Al a3 / L N S N N N N N a a
N A e A N N N a2 xR W W e e e e e e T e e e T
B I o nng g Py P e S e i g P Rt iy R e i K. .
e a  a a a a  a a a a a a a a a a a a al aar a a am  a a i AT e T e T e e T T e e T e e
A N N I N el o et S L R e L T I o o o S e
B N N o RS o NN A L A o I o o S Tl I o
A AT T Ui T Ty At U T T T i T e e I A N e N A N N o
A B A N o A N PN N o N N NN
N A N e N L N A oy L N o T o o R e
A e e e s e a2l KA L N N N R N N N R R Nl e
o N I N o e A ) o L o ol e o S S o S ool o S Say o S S g R e -
W e e e W e e e e e e o e e A L o T T T T o
N A a a araal a ad al a aaL  ML pl -
A N N N N A X
&
Yy e o N R N N Ny
B N R o A Bl A L e P N N N NN N N N
S LG N A 0 M A L WAL AL NN N N AL N M e I N I R A Ml
A I o o At e X :
i e o e e e e e e e e e e X, P i e e
B o N o ot o O N e o L N R R R R TR
A A N A A A N e ey / X S AR xR I
B N A . Nl Al el s w K A R R
A N N L ] o e e )
A e a a el el sl sl ol sl sl il B K R R X XK
N N N A el o x
B o e T e ] K
A A A e e T T T T A T R A o
B A A ) e e e e e e e T e T T e e e T T T
N e ML e NN el B el e M NN e e e e e e e e e e e e
B A N e N )
B N A o L o e B ol
A i a s a aa ay
B N L o e e Nl
O N L N A el N N
e a a a a a a a aa al aal a
B e o N N S
B A N o -
N A "
B I N L a a a aaa a )
O L B N o
e N il sl !
o L o s Ol
F o o o L I el X K e
e A A e aa a al aal aly A AR E R
B L el . N A ALK K R R
o R L R o o o o T o L K WA e R
B A A sl s ol sl el XK A K KRR
B N L N I el ey
e e AT e e e T e e e e e e e e e e e e e e e T T e T T e T T e
e N N A o
o T T e a T i Vi e e e e e e T e e e T e e e T e T T e T T o
e N A N i aa a
A A A I ot el sl sl el
O N o el ol o
F e I e ol o o N )
A I A N
B R I e N N N el
o A I o L
A A ol N Nl sl
N e o o el ol e
E A N S o I T e ol
N N A  a a aa ataaa aaaly
F A T B o N N
N L o o e o T o o o P
N R o i alalal
A i T e e T Ty e T i T e i i e T e T e i T e e g e a ae  ay e e Tae ae T
F o o I e T o I o o N o S
de o g i T T Ay T e T T Ty o g o oy o Ty oy T o T T e e T o T o T T
o T T o T Tar T a ar A ar ar dr  eea e Trea a ae ae a ar a Tar a a  Ta a ae Ta a ae Ta Ta  a  a y Ta ae  T
B N L a e e a  al o E a a
B N N N s s o
O A L I el e e gl gty Py ey e gy Rl
& i i o o T & o & PR
e e e T e e
e
N I N N N N N NN N A
...._..._................._......._.._...._.............r....._..._.}.#4}.#}.4###4###4}.#}.}.#}.&.&?.r.r.r.r._..._...__.....r.....r.r.__.r.r.r....t.r.r.r.__.r.....r.r.r.r._..r.__.....__.r....r.r.-. A "
T e o T T e T o T T e T T e a0 T e e e e e e
L el I T T o N BRI
dr de dp dp dp dp dp dp e dp dp dp g e e dp dp dp e e e e e e dp dp dp dp dp e e dp dp de de o dp Jpod de de dr i Qe dr de Jp Jr B de i dr e kb b A M de oy dr B W T YN
O T e N N N NN B o i e
B o N N N N N N N N N N N N N R NN
B N I T N A Ny
e T T  a a
w e e o e e o o e e o e e e e e e e e e
O L S O L N
L e w  ae w

x
X

A dr 0 A ey ey e
I Ay e iy
S e e e e e e

. )
IR E A NN A

"
Ly

dr e deld g ar e e

x
L
r
¥
X
L]
x
L

A & a .
b A 4 4k oa ks kM oahomoa

ey e A e e ey Ak ke

N S W

o arar o Tar T e a e a a aaa  Ta  T
o

A % R dr f d e d b g dr g ode de b dr b a bk dr h ks moam h h k b ko h ok kb ko d ko dod ko k ok oad b dodd k&
Hl“__u__ W w Il.._..._..._..._....._..._..._..._..._......_..._.....r.r.r.._..r.._..._.r.._.._..._....._.r.r....._.r.._....._.__.r.._.._.._.._.._.._.._h.r.r.._....__.._in.r.._.._h.._.._.._n.._hnn.r.r.._h.._n.l..._.r.._.._.._.._.._h.._..._.._n.r.-.r.r.r.r.rh.._.n.r.._..._......_......_......_..._..-..-. L3

T e ke d R
e e
N

o g g i .....r.r......_.._.._.r-.rn.._i.._ni-.._in1 r

i b & a ah

¥

o odr

T ._,...H...H...H...H...H... .._....H...H... .._..._.”.4.__.._._

e N M S AT A M

N e

TR N M N NN MM

2 e iy Ly il gy e

R N )

e a e e el iy i i

apdr A ey e e

S S

.r.r.r.r.....r.r.r.r.r.........-.l..-.

.r.._..._. .r.._..._. .............r........_..._............-.l.-..-.l W e e e e e e de kA ek a k e A e e e .,

AR NN N NN N A e e e e e e U e e e e A e e e e A e
I dr d R e d i T T R
e g ey Ly Nl ke e e e i
L A N ) N R e  a a ) | X R EE RN
A Ta ue i ar i de kR L N N N N N XX ERXR N
o e el x I I e S A N X EE RN XA K AN
A e e ey ke I xR R o x NN
R N NN N e e A RN X AN KK
 dp e Ny e e L ) ] O A K X AN
el e i Ak X AR e e e b e Bk e B e b e dr R S d e | E RN X
B T P Oy it PPyt iy Pl iy i

T e e iy e iy ki e )

O N aE a
BT e e e ke
S N
T
N

[

i dr dr dr dr dr dr dr dr 0e 0r Br Jr 0 & O o Jr X iR
e dr dp Jpodr b U dr &k kb ok b dr & A O Jp & dp i
I Lk h kb b Mk koo
l_....-..-..............t.....v A .........r.........-.l..-..-_

E XXX XRKEXN MM
IIIIIIIIIIHIIHHHHHHHHH .u..u_

. &
...H...H...H...H.........H...H...”...”...“ .
N N

L]
L}

L

r

L o
........rH.rH.........H...H...H...”...”...H... ._._”
Y
X odr U e dr iy e i W
N A e
e
& & ar
N S
i
o+

L
1]
ay X

.
L L C I ]

*
.
L

F3

&

]
.

¥

Sap Ty e g i i e
F [
Ty

P A Al Y
e e e e e e e e
&

L e e e e e e e
e o e e i e e
T T e e e e e i e e

i e ey e i e
e Ty g Ve dp e ey iy dpdp e e g iy

I'.I'
.

r

r

S N N b
2T e e e e e N ey
N )
N N e )
N
bk o de de de Joode b b K b b dp b § M oo ko deodr o
S e N
- .r.__... ar o dr .r.r.._.........-.._......................r.__.............r.r.r.r.r.r.r........t.............-..-_
.._....r........r............__.-...r....r.._.r.r.r.__.r......_...........

m s hoa bk r
U N Jr b Jp de Jo b b b & b b b b b b oa b b kb kb s kb Jbs ah kb adhaoa
4k 4 Ak Mk ks b ox ha b h b aoma s s mhoah aomoaoaom A kA m




e N |

. . . . .. .. .. .. .. .. . .. .. . . .. . . . .. -......._...__.-....._.............._.__.__.._.-.........._...._
R I I I T TP I O T T T T T T O O O T T T T T T T TP T T T T R T D O T T T O T T R | I R T T I R R N R 4 ]
o Ta d d w a A X e R Rl i e X e dp e dy d d kX kb dd d o dr b i N e I R I L A e i i 4 o, R, L i
P I N N e R R R e A A R R R e R R T N U ) Wl e i e el i ke 0 e e b b ke A b o i )
. h o B AL AL NN NN NN N LI A I AL
Wl o dr i & dr b bk kM b dp e B A ok oa kb kb A moaroa ko
Wl A M ek de de b dr i h d kb b bk f o om k ke d doa k de &k deod i
e B dp O dp dp OF dp dr & & Jr & Jp de Jr dr - & & b & & ko= 4 h = & & = a & a b dpododp W

dr @ i i W e Jpoar & b Jpodp o b dp Jro b om b oa dr k h h Ak d o d b oo ko om k Ak k&
Wl W & i dr ok dode doar b b i dr ok b oa oa A ok k Ak oa ko ok & A a . PN o

M B dp dp J Jr Jr a Jr & Jr Jr dp Bk & & Jr & J kh b a k & b h b a2 = = & & & dr Jr Jp i & B

e T T I e A A
" oa a -
I....l..-...;........?.;..rl..r .....;..._ a2k ko .r.__.r.__.._ " omoa * x L
a s a

.h.

A

AT, X .........th...n...”...”.r”.._”..n..“.._“-“._”.r....-_.._._...._.q....._
R N RS ’ -

P

ENERERESZXINET L o i drode i Jr b b 4 F b 2 & & -

. |_-_-ll"l"a“n“xmauuuxnxﬂxnnna ) . .4.__.”...“ H.rH.aHrH...H...H...H.rH.._H.r”...... i
PE_PE o o o e g oA o N N NN l..-.}.i_}..-_.r.;.}.}.}.b.b.b.#}..r.-..r.r#.-_i

Aok ke Y -
ettt i .._......._......._.._...r.-.........._ il
1 lIb.‘Il.r.r.r.r.T.rb.l-l..T.T.Tb..T.l.b.
. - -

P N
I & &
- a . I.r.rll.ll .r.'..r .T.Tb..f

e

US PP20,329 P3

E

=<
L XA N XX
™

- ; ! by & b i i b & k& bk
i & b d kA ar ar
................-.........T.r.._......._ .r“ ‘s ....H.__ a n
Wk d d b d Mo dr dr kb ok

ar
s
i dr A dp g b b de A b e O

A
H
.
b ]
F'H..
X

.T.r.r.rb.r.rll.l.r.T.rl.Tlllll
b & & & & LI ] - -

|
AA A AN A
WA N A
.
F

s
L] J

I'

A b a ki oaoaa k k dd ol "
4 &k & o o . [ .
X ata ......_H.r.......H........_.....-_....-_ e e ; ; : o - ( ; ( d
3 i..:..r. i LA L 3 b i L 3”HﬂHH”H"ﬂ”"”ﬂ”ﬂ”ﬁ”ﬂ”ﬂ“ﬂ“ﬂ"ﬂ!ﬂx .
A, ) i X A XA X A XX AINXENFEENKEEF
L M X X X XX EREX N | ||
.HHHHHII.I‘..‘.I.[‘.
", .
| | .-.'

& Jp b dp b dr b dr bk ko

W de ke b e g A ke A
.u__u_.ll " Il!...v.l. ”}.H.r”.r”.r”.r”.r.._ i
li H Y HHH F i HHH }.E.T.-.-..Ti.-.__.t.__.-

XA AN

A A A

e ; .
P PN R R R e R ; ; : ! .

H::ll!x.
]

&
o

T P

A e

bl AN

i e i
M
x
llﬂlﬂx

.H:I-H
A A
I.-

S dpode dp e e dp e i
& a & A A dr de dp dr i i i
et e N A A N N e »
- a .
o R R N W d by i dr kW i " ! )i i R R N e
2 &k om oam k& Jdpode e de o dpodp i y y F Mg i dp o dp J dp e dr Jr O Jr B A b m & &
I T A e Y ] Wl i i i dr i A b b de dr b b ko b e .
RN N R RN A NN ) W dr @ U dp dr dr i dr dr b ok om dr Ak A A g
& & Jr b dr k& Jdr Jp o O Jp o Jp O O i & ar Jp Jp
P T A e e
)
m & & & b & b s oa N

W W i ki b b i X

b b kN
B i R e i e R e e de U R R a e
Wy B Jr o dp Jr b dp Jr Jr M Jr b & b 0k & & 4 & & & A Jp

o I T R R R F
N N A N N R A I E LN,

N N .
r & o
B A A T R ; ; Tt

W ey W e e A ey i iy
.-.l..r....rT.rH...”.r.l.lH.__Hil ._11l.._l..._.t.r.t.r.;..r....r.;..._.;.........r....-..l.....l.....l..-_ ! ! "
& O Jpodp o Jr i e W S }..T.;..Tb..!.?.-b..r.-l ; ;! L k -
C e :
X ; P N AN WA P ; ; ; . .
oy A, A e R a ; ;
A XN [ e o S o g

X x
a T ’ T

aTa T aa  a x

T X

.
A

.-_”l”...H.-.”.-.”tH...H.._ ”.r.._r.rln t. .
a s a
at W dp e a oy b b a

Ll el
P N

L N R e e i

. . ; 1 L N e N N ) L iy A N

dr dp dp e iy dy dp de Ay
e A N e A N R N
B N N A e N M e M N MR MM N N N AL CIE NN

- a g dr O U b o & Jr S & & Jr dr Jp dp of de Jr dp dp dp O B & U Jr O U N M & O O U &
2w b am a hm adroaoad dhdr i i drdp drdr dodoa b bk kM kN

dom g de M d e i de il e dp e dy d il de b b 0 A doa i g
m oa kM b kM M dr bl J o drodp drodr dr drodr Jr B Jr e om b om Jr 0 dp Jr

A d om b b Ak J M o o bk odr A b b b A b e ik ko

P
e et

e

o ' o

Sy

o NN R L .4 o ; : Gt M At
xnxnxnxnxxxaaxxunxxnuaxa A

M

& . a a A A d d b de d o d o h b de kA ok kA drom drod

Sheet Sof 6

A
A i
A A AL

A

L)
i B
"+

L e R
e o S
SR e e e e
T )

F & dr

o
o R A
H;‘?El?l-

oA o [ o
N L i ity ety .....rH.rHt.r.r.r...H...H.... X .................H.qH...H.qH...H...”...”.._ x
* - .T.r .T.r b-.Tb..Tl.b.l.b.....Tb..'l..T....Tl..'l..Tb..r b..'b-.r ....T.T.Tl-.'....'l.‘

L e
L
»

L]

»
U e )

EaC)
AR ki
AR
dr d e a
b b
B b b Mo
F ]
&
-

)

i
L

|
KX

Al
»
.

W e e
A
N el
o [
T

e e

o i e

aaaa a a

e ’ i

.l [N I N N ) a .'-l-.'.'.r.'.fr.rl.r.' L]
.

NN )

Al
AN N
[ ]

r
- b ko

-
Al
i
L] HE:

b & = o

X
I

o

||

FY
A M
M
L ]
|
M

|
L ]
L ]
A
I.I L |

F
E I

o
WM A A X NN

A

|

g
EER XN XX
HHIHIHI!IHIHIH e
HHHIHHIHII
nadrdr kk . . . Fiy
w2 bk h hoah Hll
r

D e N N I A N R e s oL N AL
g e i o arodr b dr e o o i
aaaa .._......._ X .__......_.......1 Plafialilt .r....t......_....................r .._......... O ._......._..1..1 et .._......_......-.........-..._..-..-..-_.-.....n Attt .4
At ......_.._.__.r._..._.........__.rn.rn.r.r.r.__.r.._.r.r.r.r.....r.................._........r.....r.............__....._......r.....__.rn......_.rn.rn.._.__....__.....r.-......-..-..........-......-..-.-.r..n.r.....r........-_
e o .n._.nnn.__n.t....l...... R A A L N A
-

™
e
T i A A U Uy e e e e e e A
I M R e N
R N N A A a a a a  a a  aas
o I T S T i o R v e P
e e e e e R T N T Tt Y S Ty A
4 & b b b h b S h oS h h o bdirird h s g a s []
h bk S oS M My M oy N - b M b ok N
b &2 b a bt b a2 b b b 2 xrdh a2 a h
a & & & & b a2 aa s A h Joa
= = & & & & & & &2 & & & & =
e "t
N A N
Al e

Mar. 16, 2010

L i
A .x”v_”.x”x“x”x“x”x“xna
i ”P.xnxnaaxﬂn ~

A
L L o~ K
P, ] Hu.. II .
I

ll

P,
)

A M A A A A A A
o)
)
b

X
X
N . Y ) " s ol ;
i F - ! - ! r T r -

” . n-“....H.......r o o . . Hxﬂxﬂnwxﬂx“x“l“aa & A, o ”v_”x”xﬂn”xﬂnﬂxﬂxﬂlﬂxﬂxwx .H”x” gl ) .n”aﬂx“aﬂaulﬂaﬂa
o a . oot A L L ; R
P R PR Pt ! g e g H H AP A A e e e e
a
H
__.
ﬂ
n

Pl
X
-
o

xr-:r'-" X
o
S
A
)
)

X
o
)
|
x
x

"

|

]
A

2
)

N
|

FY
E |

; . x 2 ; X AN
e e LT T : . ; ; M b X A
X E R Ry oy X !
) )

A

. .
x

| IIIIIIIIHIHI”HIHHIHII
x
]

L i
o i X N r
" ru.n#.v.nrnv”nx i lll ] s '
o

]

o A A e
o .rv.rnrnnal?ﬁ
T llill

x
A A R EE |
x

o

X

i

o)

)

)

i i i i
n

o -
o e
R AR R -H__-_.___

H_N
A A A A A

MM A

A

Al

b*

E A A AN +
A X En

EERTE
alial“__.lll =

A_A
A
Ml
F

n
|
L
n
|
»x

&
i

o

Tt

K y ’ o
- H L H A =
A A AN A A A ol
RN R AR e e R A e e e e
aa 2" O, A, A
nnar x

o
P!FHHH

A A H L orode A b b b B
K

M
b*

A A X N M A
r

r
o o R A A
i) o N A N A e e Al
)
)

R N )
|

. . M
&k b el ok N kb o ow . A HHHEHHHHlHHHH!HHHFHHHHHHPF!P?U
o droodp O Jo o i K X & . . .HHIHH H.H ..ﬂ HHH HH .
H H l
I H
l H

A
)
LM )

R e & .
IHHHIHII E ll l..-.l.l.!.....__ Pt .r.-...r.....-. .r.-......-..r.-..r.-..._ . X

e

S

3 Y x x. X, AN A
I E ) & . . . L L [
RXREEXXE X g EREXEREEREXNEDXN
l“ll Il"ﬂl HIRHH K Hlllﬂﬂﬂlﬂlﬂllll
T K
e
|

WA M XM KN

e
-
E3 )

ol .. . . . W e ko ddr A d 0
.-_.-..-..._......._..-..._..r....._..._ RN T . . . .-_.._..-..-..-.l.-.........-..-._-..-..-...........l.-........r.._..rt....._..rt.l.rb R
b dp b kb droa k kA o I-.l.........-.....................t.....r.rn a h a ok
tt.........r.._......._..r.._.__.r.__.r.._.._.._.l.. " a2k B e dr b e dr e e ke b b M kA e b oa
i b b h kA oa
-
x

[ ]
[ ]

y bk
*

W i o

L]
i X
»
»

»

Ut W
x *

¥

[
L L) . Lol nl
L S el RN R i - %o
i e e e Ak M ko . . i oxk
1|-|-|.__.._| . .-..........-..

ir

.r”.-..
i
Lk

EM )
RNt

AR NN
ala
NN )

L4
L]

X X K b &
S
X X
>
[
r

»

]

EY
E N R ]

DR RN )
LN NN A )

¥
¥

.-_._...r.__.__.__.r.____
'-'****b*bb
.-.l..-_.-.l......._.ri.__i.._-.._
.-..-..-..._.r.._ ..._h
R e N
Ol S S
i iy WA
&g A oaomom
w e
* o N A NN
i S ip dp dp dr b A dr & A a
" - i &
P
P iy
« B
At Nt
drdp O b e b b omow
L A T g ag
o A b ok
ol ...4...H...H...H...H...”.._H...“...H...H...Ht...... ._1”.- S
L N e el il e
.__.._......._..__..............4...4.....4......&............4&.....................__._.“.._ aaa
L T
Sl dp de dr dr ol dr bk dp Jr b h s b e am o om
oy .._.....r.._.t.r.-..-.-..._.....r...n.r.r....r........r.__.ti.._ A nTaTaaa e
b b h b s s rh Ao
4 b & & & =u & & = r = = r

.._i.._iii.__i.._i--1111-1111..
e . e ' .

U.S. Patent



o P
H ”.___.._.._._”.-_H.qu...” .__.4”._..H4H4H.___“4H...H...“...H...H.4“...Hr“...“ “...H...H H...“...H...“...H.r...r....-.r.....-.w.......t "
L N M i e e i
r
A A N

¥
i
L J
X
HA KRN
¥
»
X
¥
i
X
IS
F3
I3
I
F3
Fy
»
X
X

L
A
L LA,
Pl

)

¥

r
»

-
Ll
[

)
FY

[
[

i

3

L)
[

[

¥
XAREN

* X

US PP20,329 P3

-
»

T
Lk )
PO
N )

I NN

N
)

X %
X

™
NN NN NN

»

i
A AR KK E R
»
¥
I
X
™

PO N

F3
s

....
I
Pl
R
i

i
Y
ar i A
ir
ir

RN R R X R
E e aE it uf o )

N
X XX

)

F
L

X

Y
[

L

e

.-.
KN
L
a dr

CE S )
™

N SN M)

I3
F

X
o )

KX
¥

L
]

F
i

»
IS
Ly
IS
r
I3
r
i

i
Ly
L
i

LR )
Ll
LA

»
L
L}
o
o

N
Ny
X
L}
F)
i

N N N )
X

W X
X &

X
i
L

o

X
i

F
]
»
X

.............__....r.rt}.......k}....}...r.r......#.......r}........r o d dr de dp de de b j A kR A b Aoy A A A

()

.._..........r.r.r.r.....__.._.._.__.._.r.._..r.....-. .._..............._......._..........._..............__n.__._..r.__.__.r.r.__.rn....._.__.r.rn.r.._.__.r.r.r.__.r.r.....r.r....
.-..............r.r.._ .r.............r.....r.........__ "y .........r.__ i S T it t.................r.....__ o .....r.r.........r.....r.r.r.r.r.__ Pt .r.r.r.....-.'lt.r.r... Tt .r... .r.-_ n ........
B g drdr iy dp A e e dp e dp de dp e j A dr e b b g dr d b b e oar doa b By bk de d b de K R

[

L
»
EaE

)

ir

S
e
RN
X X K X

Lo

L)

o i i
"_-_H.q”.q......
& ok ko
Lol
Ll

e
Eals

e
Eals
Eal )

3
Ll

X
ir
ir
)
X
ir
X
ir
i

)
i
)
)
Fy

ir
ir
Y
L)
Eals
Eals

N )

L
»
s
X F K
x
Eals
o

a3
L

Lk
FY

P
P

»
EE
P
x
I
i

»
s

Eals
¥k &k kK X
Pl

-
[

w e
i
o
.-_H.qH.q...
H_-_...____....”... e
et
A ey A ey

Sl L H

N

PN
5 X
k)
X X
Eal s
s

)

5
s

N N

N e N

L) 4-:4 »
)
i
¥
X
i
r
X
L
i
L}
L
X
[
L
X
L}
L
r
L}
L
x
[
r
L}
r

E N N )

Py

&
U N

L
o

Ao

e

[}
ar
ir

e

ek d
Pl
i iy

S g e g

X
o A

™

x
X X K K & kKN N
¥

™

¥

¥

™

*:4#4'\'4‘#4‘

*
X
F)
L
x
X
X
L}
F)
x
"
X
X
L
X

i
Ea x,

¥
a»
a»

)

r
r

L

L)
ol

™
Ea
Tty
Y
X i
e
L
X N X
Eal
L

)
¥
F
X

i

N N )

X
F
:&:& L)
Ax
o
X
W

i
»

F)
L)
»
»

)
4-:4"4-

"r"ar:q-:lr*

'l-:lr:q-*q-
L)

F3
L

»

B N
*oE
NN

»

L]

Sheet 6 of 6

[

Ll ) »
Pl S e

I
L J

E3)

L e N ko
WA Ry ey e ey e ar Ty ap ey e dp iy y

o e N N g

; W i ar ke e T ey e ey e e e g e e e ey

.._..r.._..._.t.r.._..r.._..r.r.._n.l.......ri.._.r.._
dp d Jp oo de b Jrom by h bbb b b j a m hoaoa koa
4 4 b b b dp dp F & dp Jp b A & Jp b a2k bk oa hoa ok

4 L]
o
gl
* '

F)

b A b ook oaoa
bk aam h omaoak

dr dp o g o b b § kM m b om b bk b h b bk oo om kom k k

E E E I I E | E E I I W
.-..-.l.._..-..._..-..-_.............__......_ PN s .._......r....._ RN

T
.........r.r...“.._#
[l S S S A,
o b b g & s

PN o o '

Mar. 16, 2010

& i i

i iy

e N N
- & o -

e ...”...#...k... e e

o a a a a )

)

Pl

i
i
™
N o

dr dp Jp dr & B Jr Jp dp dp b dr Jr b B dp b dp Jr dr dr Jp dr ot dp dp dr Jp Jr dr b 4 i dr & M B B d h I kb & I
L N T I T I A o T N ol ol

b b b b b dro b b b b kI ¥ ¥ i a Y s L bk h kA
i i ........._.............r...................t........ .._.......1 Pl ik 4 ..1..............1 I3 .._............r .r.....t.............._.....t....... o et it ..._.-. *

Jdp dr Jr i dr A dr dr dp Jp Jr de de G Jp dr Jp Jp Je dp B b Jp & Jp dr de de & O Jr Jp ok 4 Jr b b b dr & Jr & dp g dr &
.r.............r.............r.....r.__......_.__.....__.r._..r.__.r.r.v......_........r.r.__.t.r....r.v.r.....__...r.__._......__.r.r.r.r.r.__.r.__.__....

> o bk & N bk b kb kb kb h kA y N F Lk ok
el ........................................... i .._......r......_. X i & ot T et X ...I.._......t.l........t kb J ki gl .t...........r X i X .._.....
J dr dp Jpode drodr 4 & Jr dr de ok dr Jr b S B dr Jr e § Jr B dp dr & o a0 k& 4 & Jr Jp
drodp dp d ey e dpdp e el dr b N A ke de b b e b g b dede b A e e e dr A & e
J dr e e dr dr dp Jp Jr Jr Jp e f Jr h dr Jp o dr drom b e dr Jr B dp dr dr dp Jr b & b dr & b a b Bk b a b o h m bk aoaoaa
dr dr Jdr i .....r......_........r........_.....r.r.rt.r.......r...........r.r.....rb.._.....r.r.r.r.r.r.._.....r.r.r......_.r.r.r................r.r........r.r.._.._.._.._.r.r.r......_.....lt Wpodp b b b b M bk ko Jom b b b & kK
dr iy dp X dr dr drode dpodp g dp e A AN NN N NN

dr dp dp gy dp dp dedp dp e Jdp e de Jpdp dp dp e dr d dp dp dp e de dpdp dr de de dp e ol de b 4 s de A A b M A A Ak e e b oa e don o bk
A N N N N N N N M T I RN B R I R I IR N I

L)
L
L]
L)
L
¥
L)
L
X
L)
L
r
L]
L

P Ll pl
o

iy dp ....1.....-1....._...r....#k#kt##.r#...###!#...#.r#.r#.r.rb .....r.._ T S T e .r......_ aat .r.r.r.-..-...-.l..r.r.._ R

- e Ak ke ke A A A ko koa g

i od L e A e = e B e == e e e s . . .

ERERRELMNEREFEREDS XY

l.l"l"l“ﬂ"l"l“ﬂ HHIHHHI .ﬂ"ﬂ

- lﬂﬂﬂﬂﬂlﬂﬂﬂ HHH . HHHHH ”,
1

i

i iy e e e B e ey e e e i e e e e

L
i
I3
L
i
X
¥
X
I3
r
i
X
IS
r
X
IS
F3
I3

N
" e
X,
X

[ L
EE LN XN N
I”HIHHRH o

x
o e
o o
o
e A
)
- XXX N AN
_-. _p. . . . . . annanxnnnnxxxxnv“xv

[ i ] ; ; o ; ;
e o & o o Rk & & &k L L AL ) b ;! ;o E ol
R M NN AL MM AL BN B R M R A R M e o ; :
[ ol
....._..................4.4.....4......_.4_-_- A0 M N AE A e BN e N H H.q.r H&H...H...H H H...H H ” P e e PR M e e e PR R

i i X CaCa ) Cal X i

& & o & o r

PN NN . A e e e W e e U e e e e e U e e e e e ik S e e e e R
N

»

[}
i
&
¥

F

L
ar

F3

P

X B Xk kB
X
Ea

L)
)

i
Wy dr e -y dr iy d e e

N e N M A g e N N g Jrodr dr ke e A el R ke de dp X d il k& g U b ki & d

EE e sl M N o S e N N R N N )
T a o e ea e i P i b Pl Pl i e i gl iy iy P g iy Pt Py e i iy i Pl i i
......_......t.-..._..._..._......._.T....t.v.r....._.lll."l_....._..tk....r........_.._.._.._.r.r....v.r.._.v._.....v.r....v.l.t.._.r.r.v.r.t.._.r.._.r.._.....__.r.._.._.._tbktb#-#k#kkbkktkk##k#

&

M
™
Fy

a
F3

™

L4

S )
¥

i
Ea
t:#*a-*lr*ﬂ

[
I

H H#H#H#”&H.r”...”t”&”#“r H.rH.rH....... .........................r.r.r........r........r........?....- i it P .r... O .r....._.......__ *a .r.........r.r.._ R S S I e .r.r.....r.....r.r.r.r.rlil

N gy e d ke d g ke ke kA ik g X
o odr oA o o A o . b,
S N RN X ; ; ; ;

I

-
N N N e )
N Nl L

o Y o o o

...Ht....t........__..._..._..._ .._........._...._._...t .__._...r .__._...r .r._............_ .r.-.
r
™

E)

I
r

&
o
)

o
.:.*

)
r
)
)

L]

i

i
R e e
i
)
A

A

o L -
AR NN EEE A
>, .HH IHHH HH .HH”H XX H”
A HII HIHHH A HHH i Hun
HIIHHHH A
L

¥
EaE kol
X K
¥
™

¥
i
E ]
aa
o A
E

X x

Eals
EE

i

L
H

F

EaC sl L sl )

)
i

M M

i
X e X xx
L

"

ar

F

|

E |

Y

Y
..""‘IF'!:\!
e
PP’HHHH

FY

»

I
X

.

"
i i, i
p

SR

b drdr Jr e b Jp Jr o dp b Jp b 4 & J b Jdooar b o dro dp i dp b o b b oam kb Jrodr k b b b & b b ko b boa ko ok

N N

i
i
MM
Ml
a2

e

'I-illlﬂil'!

»
A A
E |

o

dodr b kb koW

L)
]

i
]

b b o & &
.r.r.r.a..r.'b.r

4

dr r 8 &8 &8 & i &

LI

dod h ol M b ek ok hoa b oo i bk kA kA od doa o h kA

L}
L}
"
r
X
X
X
]
L
i
r
L
L4
]
"
L4
L}
3
r
r
)
L]
"
"
]
"
"
]
"
"
L]
.
r
r
"
.
]

| H?EHHH?!H
|

LA e e e g
xRN W

[
A N N
A .......r.r.r.r._..r.r....rt....r.._......._......._.....4...._...__.._-".-__-_

O I N I T I R I DT R I I I B O T R RO R R RS I N ]
" & & & & & &2 & & & &

IIHHHHF!

bbb oa b a h hoah kN b Ao
J ok b ol o b ok bk dod ok oa kb ok hoaoaoa ko

X
¥
L]
L}
"
r
r
"
"
]
"
.
]
"
.
]
"
"
]
"
]
1
.

PRI [ ] .r.__.r.r.r.__.r.r.v.__.__n.__lnli.r.._
.-..-.l.-..-_ll.-..-......-......-..r.....r......_.-..r 3 a e e a kA, s
i dp Jr Jr dp dp dp dp Jp de e Jr Jr Or & br b b b & O bk oa ok boa o
E E " & & b M draoa -

LI

2 h .._.....__.....__.....r.....r.....r.............rl.....-_t
A a h h a a dadoa kb doa ko h h koA k& A drde dod dr dede dp W dp dp dr b drodp g A b e dp dr dp dp dr i i b e & b ko ok ok om b om o b A ok om Ak oa M i doa
- A b & = = & & & & &2 & = &2 a2 h a s & &

L]
&

e b e e e T
A e e e e XA
kR

ae e e i e e e

r
¥
X
F3

F)
L

o

»

Koy
¥

Xk
L

ol
ANRENNNNNNIN
N NN NN A

L)
L
P
Yy
oy
X
¥
X K
¥

x
™
I
F
*
LA A
)

a»
L)

P
Pl
A

Pl
-
i

Pl
a

LAl

r & &
L
Ll

L)
Koy
L

x
L
i
i
b
i
n

| )
F

& b b &
b & k&
F Lk h

L4
L}

x

L

e e e e
T tﬂfﬂ#ﬂ.q..r.q....._.._
LR A N

i

N

L o R N R e F N B R R ] o b b & b b b k& - P )
LN ] - a e e e A e AT a a . N e e e e e ST P N AL A M N
au

dr de dedr O b de dp Jp dr de Jo b B A e dr oo b b o d b ar deomoa oaxr b ohoa h om hoa kb b kS kod dodrodpodp dodpde o drdr drodp de B b B od A b dom

EE e I I R R R R R R R I 4 b 2 &2 &2 s & 2 2 &2 & = F 2 s h 2 s s s s ks s s i s s s s s s s s s Eoa E

b & & b bk b h b h b NS i h S N h h s h s s h ks h
A 4 h ko s doak kb akh kb hh hE s sk k onomoak kA

»
L
o

-
a a2 b & & &
ror

LS I ]

LI
L
LI ]

» F F BB

.
X
L E R BN I B N

NN
i e

LI B B R R I I I I I |

. .-_.-......._..-..-..r......_......._..._.##lk#l#&###&##&t#k##lk#b......_..._.r.r.r.._.r.r........l.r.r.._....._.._......._.r.._..r._....r.._....._.r.._.r.r........-....r.....r.....r.-..r.._t.r.._.r....._.._.._n.._....r._..r.r.._nnn.._.l.r.._n.._.__.._...n.._n.._n.._.lb.-.-.r.._n.r._.n.._.._.._.._.._.._.._.._.__n.__.r.._.._ N N
- .....-..-..-..-. .....-..a..........-..-......-......-...-.....l......-.#}.}.}.##}.}.}.##}.####.r.r#t###b##J.#######.#}.k#######t#b .....-..............t.....-...r.r.-.......r.._....r.._.r.._.r....__.....r.._.r.._ .ri.__.._.r.r.._.r.r.__.._.__.....r.__....r.._.__.._.r.r.._.l.....r.....r.-......._.._...h.._.._.__.r.r....i.._.._i.._hi.l.lii.._.-.h.__.._._..._ih.._i rhi.__.._i.._hi....r.._ihi.ri.._.._.r.rh .ri.._.._.._.._.__.._.__.._ih.._-i
) MR NN W o R A R R R A g g g T e T T i

N WON W ol o o s W

A o b a b b 2 vy h a s aaat raara b aaaaa -
e e e e e e e e i e d Nk b A a ey
N . K H K KX N

H!EE!EE!HH!EFF
Ll el il Lo ol -
R I T I A U U U I R U Ul Ml Ll ol il el i il F it

.FHHHHFHFHFFF.FHHFFFHFHHFHFHPFFFF??FU.FFFFH.HFFHHH.v.vu_

" o J J ' - ; J J - J J oy
x* il o

u_ r. vr. r
.v..v..v..v..n.v..u..v_.___..M.u...v..v..v..v_.v.....H.v..v_.v..u...n.u..v_.v..v..... . .
PR A K KA A P P R R P X P e K g PP e P B R K KK KK

A e

= &
" .

o
.4 A
F g A
X

»

ol i
Ak = & = & w b & > s b = &k &
ettt T

= & &
raa

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

