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Latin name of the genus and species: The Latin name of the
novel variety disclosed herein 1s Dianella caerulea.

Variety denomination: The inventive variety of Dianella
caerulea disclosed herein has been given the varietal denomi-

nation ‘John 316°.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct peren-
nial Blue Flax Lily variety of Diarella caerulea, which has
been given the varietal denomination of ‘John 316°. The
market class for ‘John 316’ 1s that of an ornamental grass-like
plant. ‘John 316’ 1s intended for use 1n landscaping and as a
decorative grass-like plant.

An application for Plant Breeders” Rights for variety ‘John
316’ has been filed with the Australian Plant Breeders” Rights
Office, and was first gazetted 1n the Australian Plant Breeders’
Rights database 1n March 2006 under Application No. 2006/
035.

Parentage: The Dianella caerulea variety ‘John 316° was
first discovered 1n 2002 1n an Australian nursery in Cas-
tlereagh, New South Wales as a seedling selection derived
from open pollinated seedlings of Dianella caerulea *Sydney
Ecotype” which was selected due to differences in growth
habit and colour compared to the parent plant. The parent
plant, ‘Sydney Ecotype’ (unpatented), 1s characterized by its
tall plant height, a medium plant density, medium length
aerial stems, a yellow-green leal colour and flowers posi-
tioned typically within the foliage.

In 1999, Dianella caerulea collected from the Sydney area
(‘Sydney Ecotype’), were grown together in an open bed
covering approximately 250 square meters of area. The plants
were allowed to develop seed by open pollination.

Approximately 10000 seed were collected 1n September
1999 and grown on during 2000 During 2001-2002 two plant
were 1dentified as having a glaucous leal surface texture cre-
ating an overall bluish green leaf color. They were selected
and grown further for evaluation. Finally 1n 2004 a single
plant from these was selected as having desirable traits using,
the selection criteria of bluish leat color (strong leat glaucos-
ity ), tall plant height, a red basal sheath zone and blue tflowers.
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This plant was subsequently initiated into micropropagation
for further vegetative multiplication.

Asexual reproduction. ‘John 316 was first asexually
propagated by vegetative division 1n 2003 1n the state of New
South Wales, Australia. ‘John 316’ was asexually reproduced
again during 2004 and 2005 and confirmed to be stable 1n
character. The distinctive characteristics of the inventive vari-
ety, ‘John 316°, have remained stable and true to type from
generation to generation through successive cycles of asexual
reproduction 1including vegetative division and micropropa-
gation.

SUMMARY OF THE INVENTION

‘John 316 1s a distinctive variety of Dianella caerulea,
which 1s characterized by the combination of its tall plant
height, an absence of canes, strong leal surface glaucosity
creating a blue-green foliage appearance, violet blue tlowers,
long inflorescence length positioning the tlowers above the
foliage and a red basal sheath zone. ‘John 316’ 1s also less
prone to falling over than the parent type.

BRIEF DESCRIPTION OF THE FIGURES

The photographs 1n the drawings were made using conven-
tional techniques and show the colours as true as reasonably
possible by conventional photography. Colours 1n the photo-
graphs may differ slightly from the colour values cited 1n the
detailed botanical description, which accurately describe the
colours of the new Dianella caerulea.

FIG. 1 shows a 12 month old ‘John 316 plant and 1llus-

trates the absence of canes and tall plant and flower height,
strong leat glaucosity and red basal sheath zone as compared
with other Dianella caerulea.

FIG. 2 shows a red basal sheath zone ofa 16 week old *John
316’ plant and also 1llustrates the absence of canes as com-
pared with other Dianella caerulea.

FIG. 3 shows a 12 month old ‘John 316” plant flower
illustrating the violet blue color of the petals, yellow orange
anther color and petal retlexing.
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FI1G. 4 shows un-ripened berries of a 12 month old ‘John
316’ plant showing green coloration.

FIG. 5 shows ripened berries of a 12 month old ‘John 316°
plant showing violet blue coloration.

BOTANICAL DESCRIPTION OF THE PLANT

The following 1s a detailed botanical description of a new
and distinct variety of a Dianella caerulea ornamental grass-
like plant known as ‘John 316°. The descriptions disclosed
herein are based upon observations of the plant grown 1n 200
mm nursery pots and field plots in New South Wales, Austra-
l1a. The plants were approximately 12-months-old at the time
of observation. All colours cited herein refer to The Royal
Horticultural Society Colour Chart (The Royal Horticultural
Society, London, 1995 edition).

Those skilled in the art will appreciate that certain charac-
teristics will vary with older or, conversely, younger plants.
‘John 316 has not been observed under all possible environ-
mental conditions. Where dimensions, sizes, colours and
other characteristics are given, 1t 1s to be understood that such
characteristics are approximations or averages set forth as
accurately as practicable. The phenotype of the variety may
differ with variations in the environment such as season,
temperature, light itensity, day length, cultural conditions

and the like.

‘John 316’ 1s a perennmial Dianella caerulea plant, which
was produced through an mnovative breeding program. After
its selection, ‘John 316’ was asexually propagated by division
and micropropagation. ‘John 316" has dense growth, slightly
spreading and a semi-compact growth habit, a short rhizome
form, no canes, a blue-green foliage colour, a violet blue
flower colour, and a reduced tendency to fall over at maturity.
A botanical description of ‘John 316" and a comparison with
other varieties of Dianella caerulea are provided below. A

representative Dianella caerulea *John 316 plant 1s shown in
FIG. 1.

Technical description of the variety:

Growth habit.—°John 316’ 1s a tall, rhizomatous plant
with an absence of canes forming a semi-compact
tussock. Its growth habit i1s erect, 1ts height 1s tall
(70-80 cm foliage, 90-110 cm inflorescence), width
1s medium (range 60—70 cm) and the density of its
shoots 1s strong.

Stem.—Length of mternodes 1s short compared to the
parent form with an internode length ranging 3 mm to
> mm.

Foliage.—Leaf attitude 1s erect to semi-erect, leaf length
long (70-80 mm), leal width medium (13—14 mm),
upper side colour with waxiness removed yellow-
green (RHS 146A), upper side colour with waxiness
retained greyed-green (RHS 189A), lower side color
with waxiness removed yellow-green (RHS 147B),
upper side glaucosity strong, shape ligulate, apex
acute, cross section concave, margin entire. Average
number of leaves per 12 month old plant 1s approxi-
mately 120.

Basal sheath.—Appearance 1s reddish, denoted approxi-
mately by RHS reference grayed orange (RHS 175A).

Inflorvescence.—The mflorescence (flower spike) 1s tall
(length range 90-110 cm), position of flowers 1s
above the foliage, number of leaves per inflorescence
on a 12 month old plant 1s approximately 130.

Peduncle color 1s yellow green (RHS 146A).
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Flowers.—Flower color (upper and lower side of petals)
1s violet blue corresponding to RHS 94B—C. Flower
diameter 1s medium (range 9—12 mm) and anthers are
yellow orange corresponding to RHS 23A. Tepal
number 1s s1x, tepals are retlexed, tepal shape 1s ellip-
tic, tepal margin 1s entire, tepal length 1s 8—11 mm,
tepal width 1s 2—3 mm. Bud length 1s medium (range
8—11 mm), bud diameter 1s medium (range 2.5-3.5
mm). Bud shape 1s elliptic. Bud color 1s a dark bluish
appearance created by a combination of violet blue
(approximately RHS 89A) tepal formation in close
contact with junction of petiole colored yellow green
(146 A—B). Petiole length range 1s 10—15 mm.

Anther color 1s yellow (approximately RHS 6A) to yellow
orange (approximately RHS 14A). Filament color 1s violet
blue RHS 94B—C. Stamen length 1s approximately 7-8 mm.
Stigma length 1s 8—12 mm, stigma color approximately violet
blue RHS 91D.

Fruit—A succulent berry, length to 11 mm, shape 1s
globose, sometimes asymmetrical, color of unripe
berry 1s yellow green (RHS 146A) and color of ripe
berry 1s approximately violet blue (RHS 89A), sur-
face texture 1s smooth and glossy. Seed color 1s black
(RHS 202A), seed number per berry 1 to 3, seed
length 1s approximately 5 to 7 mm.

Environmental tolevances.—‘John 316° has shown
potential for shade tolerance. The winter hardiness of
‘John 316” 1s at least to —12 degrees Celsius. ‘John
316’ has been observed to hold colour to -8 degrees
Cels1us. ‘John 316’ has good colour retention in win-
ter and normal drought tolerance, compared to the
common form of this plant. ‘John 316’ has also shown
potential for tolerance to periodical wetting from rain
or 1rrigation for several days.

Disease resistance and susceptibility.— John 316’ has
excellent tolerance to pests and diseases and good
resistance to root rot, which 1s a common problem 1n
Dianella caerulea.

These features and other characteristics of the plant are
apparent from the figures.

‘John 316” Compared to Other Varieties of Dianella caerulea
Grouping characteristics used to 1dentily the most similar
varieties ol common knowledge to ‘John 316 included tall

plant height, strong leaf surface glaucosity, short canes and
dense growth habit. Based on this, ‘DBB03’ (U.S. Plant Pat.

No. 17,998 filed Sep. 29, 20035; Australian Plant Breeders
Rights Application No. 2003/291), and DCNCO (U.S. Plant
Pat. No. 18,505 filed Sep. 29, 20035 Australian Plant Breeders
Rights Application No. 2003/293) are considered to be the
most similar varieties. No other similar varieties were 1den-
tified.

In comparing ‘John 316’ with the growth habit ol the parent
torm of Dianella caerulea ‘Sydney ecotype’ ‘John 316’ has a
more dense growth habit than ‘Sydney Ecotype’. ‘John 316°
has an absence of aenal stems (canes) whereas the ‘Sydney
Ecotype’ has medium to long canes. ‘John 316” has a long
inflorescence positioned above the foliage whereas the *Syd-
ney Ecotype’ has medium inflorescence length positioned
within the foliage. The surface texture of the leaf of ‘John
316’ has a strong glaucosity whereas the ‘Sydney Ecotype’
has a weak glaucosity.

In comparing ‘John 316 with other Dianella caerulea
varieties, ‘John 316 has a tall plant height whereas ‘DBB03°
1s short. ‘John 316’ has a reddish colored basal sheath zone

whereas ‘DBBO03’ 1s green. ‘John 316" has a long inflores-
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cence length whereas ‘DBBO03’ 1s short. ‘John 316" has a leaf That which 1s claimed 1s:

surface texture with strong glaucosity (foliage appearance 1s 1. A new and distinct variety of Dianella caerulea plant
blue green) whereas ‘DCNCO’ 1s weak (foliage appearance 1s named ‘John 316°, substantially as described and 1llustrated
green). “John 316’ has a long inflorescence positioned above herein.

the foliage whereas the ‘DCNCO’ has medium intlorescence 5

length positioned within the foliage. £k k% ok



-11... 1......
T

o T
dp e o e E X R
| HE XN

e S

5 . . . . . . . . - . . . . - ' i R L
W kv i W i e A i . . . . . . . . . . . . . r i . i % Bt wald Wk d
ar x . . ll-_
o S 1.“ “ . .1. .__...1-“1”._1!-... ! o e Hl-.
—.1T._l..rl__I.r.l.-..-l.-_1-l—..-.l._-. . .__I' Il ENRLEENLEFERYXE
r

r rrror o b i ..I » lllhlll LA N

| ]
[ et T .
e e s,

r r F ror

Wi iy e e ey

l““

C A AU AU A TR ot A B e e X n
P . - . . P e e e e . . kB
Lo A . . N OO . ...J.l.uit_.__-l-.-_._._....___._..._._....__._q.___... e "
.I.#l.i“l..‘.-.

S W o R e

[ B}

L
L A

el e de dr dpdr e . . e e e oo - [t
L . . . ot . = v

b i b
.

W e iy de i e
Wy i e e e e e e
Bl e e e e e e .._..rt”.

.-..-......-..................... SN . . s e e I . . ¥

rEm

o kN v F L)
.__.._._..“_-..-_i_l.-_-_ x
L

.T | .T
P M N AL MM N R AL N
BT R e
et T

L4
L/
AL M
A M
A
L
A

otk

A

H-I L )

AN A A

IHHHHHHHHI u

X ERE XX

F

B =& E N

] J E e
a0 0 T s e T T s s e e s e . ol i i -

W i i dr dr ke e dr b e A . . . . . . . . . . . . (o ] !

B o dpodp o Jr dp O odp Jp - . . . - "

o R !

F
o
|
F |

HPH"'HH

F

x
)

a .

X

e e e L. N i I I ) -l .. i il = e i .. -
e B A N A N SC B ST A I . . L . s ' .._..-..w”._.n.m"i.l._-_._....__ﬂ._.__-_ J....t_._._. .11.”.-n..-.._...._.
" |1.__1.-.r.-. - .-...l-..;l..-.llll'l""b.t n.....__.-..l.... 1.-.._.._-.__.....-..-..1.1 -Hi“....“....”.f”.f” H -
. -
L EE N
. [ ] >
....._..r....-_._...__._._.._.”.._ -

. ' duh
T .-..r.-.-.-..__ & l..rl [ BEBE. ) ] y g L Wy .
» 4 b oa bkl oxd Y L h . -
LI NN L 3
P
dp du dr ok b o oy md r
bk b bk ks k&
ir s op h ko oa i E
Wl sk on
.__.._.__.r.-.-.__.._...
F '
L N

L |

L N S
rl
e e

I'l
| ]
a-":":":"
E
L
Ll N )
T
Jrlr

x
NN U N SRR S

o)
i
[ ]
™

N
#‘l"‘

I‘i

L4

¥
b |
L
o A
H-l
F
oty
ir

LN
3
f ':l!:
e
)
o

*

-y
l-.i'-l- Y

'H"H!Hll!! Al

)
Ml

-
]
M
.
L

N
& kb kX
L)
5w

-

»

[ N
|
M

e
P
i ]

L R N N )
>

e
RN e N )

CEE I EE NN

ERN N NN NN N

RN N N e M)
WK R R N R R R R K R A

»
M
i

e
-
O ]

»

N N K N N N

i
¥
E N e
44-:‘4
x
]
-

LN N o
¥
R KRR RN KK R K EE K FX

L ]
L ]

i

L ]

)

)

&

X

EN N S NS e
M M

|

e

X
L
-
o
»
¥
P L

ey
Fatens
o

e e T

N NN )

N N N )

»
X

CaE el S el S S S el N e
n
»
¥

.
LE N M0 NE N uE AT AN Ml
» X

R N N N R RN N )
»
P
L e
N N W)
N ]
>

¥
»

5

ir A
& k&
L)
El )
i i X

& b

& b o i
Ll M)
L
X ok X

]
H
H
)

]

US PP20,794 P3

e M A

I L T
ek a o i
. .r....._......r.....r .........-.. .__.._......__.-.._..-_.__.-_
N N NN
W a b ar
N N )
e w

I
X
»
»
"
|
"H-IHI

1.;1.!.}......».}.?.__.._.-.. 1.._.__.._.1........._1....1.;
B T A e b
T e N

)
»

»
N N e )

it L E BE N RE NE RC N NE R

»
Fy
i)

¥
)
X
¥
e RN N X NN NN e X Y

Lot R el )
N L N N U N

EROE NN )

MM e
xr
PR oW )

MR N

.r
¥
4
i ..__._._.“..___

S R A A ]
'y

L)
)

»

|

Wi

i

i
ERCMN N )

¥
g
e

{I d.

¥
L ]

»

ir
iy &
L

&
Bk Bl e Bk ko &b R

AT R e e
et
LA LN A )
3

s a1l

|
PO e

o
™
LN )
»

P s

O i Sl e
! P T T e

ar
*

m
»
POl g
™
&

¥
]
L ]

L)
Eat L N
)

i

»
.

e aey

yoa

ko

L)

¥

ot
ety

»

x

|

i i R )
X

RN M)
L)
i
oy
™

i
L
i

N el N
»

Lt NE N N B

o T
L
e N )

™
*
L)

o

I
X
N ]
Ll
"l-:a-*q-"-

*
L il!!il!!-

M EIH >

¥
Fy
R
»
:4-
)
»
*
LB N
AL )

AN - e I ' )
i ! L. 13
e .4..............._-.............4.4....4.-1..1”.-"-."_—!".. L i L . .__-”.-.__.__ln..___.a....___.._ - w g
A e, ! p . P R ._...._.__-_...4.-1.4.__._- e
PR N al o ) » u.l"v.

e . j 2 Wt - " _-Lq"lni..x”x...”.u...i.-_
b ot A ._.l_l |

L ]
IS
¥

-l:i'
W

¥
X
#4-:;4-1-4
I
F)
-
L[]

¥
]
&
o
»
e

¥
ERCCN e )
oy
T
»

¥
LN
.
&
L]

el el
Cal )
L)
Ll )

5 F B A&
5 & & BB
L]
E )
a»
»
)

-
Ll
™

?E?"HHIHH b

A MK
]
h s

[Pl ol

Tty o s
...u_..._.ny. ;

X
¥
&
L
[

L BN
L N

Irl"_l
L

L)
o
a e

&
&
-
A
o
™ -
iy ] :lx:!. :Il
™
"':l"::' 'x”..
-
PN
LA
o
- ) | ] hb**"l- " -
L]

L
»
]

»
& ¥
L)
L3

M)
»
>
Pl
-

e
- 1] .T—..I..P.T.T.T.r.r.'..'.r.'.'-l.fr.'.1.'..}.1
) rn .r.r.v.r.r.r.._......-..._. a A
.
TR xR

)
o
F3
L )

[
g A &

L aC Al

LN A el g

L

.4.....__._-.__._,-_
.._.....l.q_-_ |._.l“l

A A AR

T

ir & W o Jr b Ak

L ] -i:i
* -il_l &

]
»

L)
L)
"
" i i

>

. 1-.4'4-

X
Nt N N N NN
A
)
>
X
L
X
- 1
FI N

»
L

)
N

L ]
LN N

¥
M)

R e NN
E)

» ¥

Ea e

] - .
i ._.”...r.”.rH.r.r.....r....H.r....__...n.._ ettt .
T T T e e .
e e N e
s s AT e T e e e
) ' i-_l".-_“._._u...n.._“...“...”....-... .4“.4 L
“l"-_“.4”.-.._-..-.-4.-.._.._44_..4-......_.._...4...4... o

s
[ ]
.
Y

kg
&y
L

R 2 L

PO R )
d o dr i P ]
L nL

LNl P
L

-

nraon sk
& d bk ko h

CC N K )

E R N

-
s

L
E

== "

L
EENC
N N )
L)

)
EOE
PN
n

FY
L

X & %X
e

)

X N ¥

-

)
i |
n

.. .. . . l..-_l..-..l
i L dr e W e e W e e W A e e A% d e
l-......... . WA R R Ll
L) o Ll

! e e i i A )
N AT AT i i et i i i i
P Tl Sl S Sl S Sl B ™) »
N I N .
...u.._.._.._...........,..................ll"lh"%"....._._._

»
)
RO M)

* ¥
l-il

LA

-
R
A i e e A E A A ] ...._.h..._...__.._..r..-.q._.__-__-_-_iﬂ-_ AN
LN AL ATl M P L P P A
L T T I A
B S e N L R N S

L
»‘Huv..-..q....._......... _-_.._..__.._._4..___-..__._._“.._-_
w o i ke .

iy
PR

e
L

)
)
|

i
4-:444-a-4r
M)

|

Sy
*y
]

s
[ ]
ot e
LN
[y

MO M M M N A
|

)
Lot )
1)
n
A

»
»
¥

k|

AL IE N NN N A N X MM T a

F ] [ ]
WO ik e ki SO RN NN Y

e A U
[ L
o ta Tt 1H...”..4H.r”.._”.......4”.rn H H.__.”_._“.... .4...”..H4”...“1H.._”...H.-_._.."”
[ ] [ ] o [ [ ]
G ACICTIL XA A U N -_...q”t;.____-.q._..-.n.—.u...... )

L)
E

1
L

-
¥

»'

¥t

»

o

Xx

P
r

| I ]
L]
»

¥
e

At
Py

F3
L
»
I
[
i
-
.
-

L
L
F
i
X
)

ERE M )
to

»

»

»
e
» X

& &

U

L[]

.

%

P )
X

¥
L
X

-

o
FY
)

¥
¥

¥
¥
TR R E X e

L)
Ll
.
L)
¥
r

XAk ok ik ko
CE a3 el sl el

L rl ] b
e a

& L
s T T e e ...“t”-".-r .L_-_l”_-.-_-

xay
VX W

_-._.. .4 . . . .. . .. -_-__-_ . . “ .. . .. t..u...u _-._...4.4._...._..4.'
. - - -- - - - - -- I ‘ ‘
oy .._H”H._._” ' _-_-_"-. wraene e . : ! ) 1”.-.q.._..n__......_.._.._..___-.._q._q._..._._._q._q._....:__.
» o R ) "R rEE ; ; A A
1.1...“H P L ] Ll ; 4 e .
Ty e
L) ik SN
R AL ARl N P N N
w i
"HH...J...J...*.......
T e

» R de i e
. Ll N o " e tata N
i L N )
..q.,.k...u_.q....q.q...... X
PNl e
S n e I e
P
dr dy 0 e W ek

¥
)
X

L

i
&

..4.-_-4...._1.._.

E ol
EaE
Lt}
Eals

™
X

BETE R
;1

N e
¥

o

XK

'
LR '
. .-_-.ll.i.__.-.n.-....._. Yt
- .i.__.__....._ ........-....l..l.......+.... a
- -
> .-.__ln.-.._..-.tl... .-..-..._..-..._.__...__..1l
s R e Lk

X
»
)

-

L]

]

L]

P
™

I

i

[

¥
-
»
)
F
I

»
»
»
i
L) Ir:rrlra-l-dr
»
i
o
.

i
-
[}
i
*
&

L
LN

ar
X e R e e

dp iy i e O e

k&
P

.
LK

L ]

i

ki

L] Ii

r
3
L
»

¥

i
4-:41-4-1-#4-1-##

4

F

]

N

L
*

[
-

; [ ....-.“.___”....H....H.._.H..ﬁ....H.._.“.....H._ﬁ.-.._._-._,._.._.__..._..___.—.-.._q.-._u_..-__-_.._..-.-..,._,_._q..._..._..._.v....h _-..._.t.....-....—._._.___”...H...”...H.._”...H...H...H...h.......r...n_r... O
T N A e SRt O N, R A R g
- .-..._.r.__.t.._.v.-..._ Foa e Wl e a T .1.._......-......... -

] oA [ J - ]
¥, .-...-..._”... .._” “ H .......l.:.“.-..-.:..-...-..... I S I . t-t#”{-}.”.t.u.l.”.i.-_.-.i.l.-_l
) i M W o m a Lor
i —.1-* - a .

L]

L3
¥

X
-

-

- -

¥

¥
»
LA
X

A Nk
w4
X
»

[ | F i kY . o iy i
L x| | Loty ] : ....-..-.lk..t.r........r.lh
N

5
[ ]

2 u i s
e e e N
HIIIIIIIIIIIHHIHHHH

N
] Iﬂlﬂlﬂﬂﬂﬂﬂlﬂﬂlﬂlﬂﬂlﬂ!ﬂ.ﬂ. .__.1 . el

F)

Sheet 1 of S

F3
]

L)

W
I
X v

o S
Tt
LA Al

[
o
)

o
»
» -

x . L | o . XA L . L A o W W AN, ) B od s KX . w
e B F @ F k& B N i i 1 . L y nm "’ / ; i o , . ] . i
O N N N e P N ¢ r ; ; . : /
N N S N N N ) R e e e i » [ , /
o .........-..-..........r.........r.__.........r.__.rni_..__1._1...1.-.......-.. FEREEL a ¥ ek .__ni.__.__.._.__.....r.....__.r.r.-......._.l.[ .-__-_.I".I”I.-_l_ .r.-_.-_l_.-.I.-.I.-.-..-.

........l.........r.;..-...!.r.t....l.....b.r.”1-..__... et . . -1-._11l_|.__|.lh”i-iﬂ...;.l..!...l-'il l..-_ll..-.l .
A L Sttt e . . et e .-..r.-..—.'.._.-..-_J_.I- .III X i 4

&

' I el e L N N

- 1
L e

-.....-_p.l.._,.__i.

[

P
L

L O N N ) L i W,
s = g dp dr dp dp dp i i | L A ]
- .- . oq o i B odr A dr b & i . i E e A
"o ] . . P f e e .4 i dp b o Jr b i i & K F R OF k -] AL X N XN M N
& B * - LI ML L I dr drodp dr o FFOForo. 3 TE_; . F W EE XX NN FNK
.-.‘ I.-...__.-..._..._..-..._..-.......1..1.._.......1......_.r..q.__l - P . l..-......_.._...._......._.._1.-.._1.-.._1v.._1._.. ar ._.._... C e e e . L ] : L b ll_I-.I = || X ERENSER ||
l_.-_.-_l..........r.r.r....r.__ - . . - ....—......r...-.... ] k4 ; I B

L
F h o= kR

. )
" . . . . . L I, L . ., .
. LT . ! o W N AN o
. ; . . ; s _._.u-___na ” "nunﬂa”n“x“n”n" A
L N NN
4 x g @ FF

e | | ] ]
o d FEF op ik §F L L]
i o Pl i i Pl N
.-.I ¥ “ r '_-.II.._l.r.._..I.__.I“”.
A L L e L L s & . a
X bk i
i

Rl N i _ip .-..-.
N ¥
a X

[}

LI

[
™

I H W W e e e e U e e e

.-_

)
¥
A

. PN i
L __..._...4...4...._,...__*.4“.4”—“._._”4”...”4*_..”...”4” ”.__.” RN N o N ”t.w_-.____.&”___.u...n.qt
gt T T e e e &S . - Ak

e e e de el E PR 0

I dr ok ko d kR R R Rk .

e e A L R WP

»
x

k|

'l!'l"ﬂ
A A
H’?l-
A_N_E_AN
HII.-I'

L ]
]

P e e . ' PR e o N )
de i e e R e e e
........4.“._. oLl L e L T o
..r .-..r
.

»
L
LI

M HE NN

.Il‘ll*i
ket

o e N N N
b b drode b dr A b b de
ERC N NN N

" "
L At A NN A M NI
bk d i d dr o dode & o dr o dr o dr O N
s )
& r
a

=

i
2y
-._.l..._.....l......-.t-

" m

CR N N
ot iy iy e ok b b a
W od e Ty Wy A
LN N
drdr Jr dp o dr M Ao or 1 d
i .r.rt.r.....__.._.r.r......_...|1. . e . . . . T . i " 1 L
l......-...r.....r....r.r.r._..l.t.__.t.__. I U . . . y . X,
l....l......;.}..;..r .r.;..__ .
L
e dp Jp i Jp o dr Jr de Jror P
& i dr b i b & Joa . . . . . . . Fom k. Lo
M dp dode O A b b om . . . . . . A L L
o dr i .:..T.T.T.r....r.'.r.'l.r. . . P . P . . 11-
.-..-..._..............._.........r.._.._.._.... . AR S

L
L ]
it

s
|-|.|-"1-‘l

L ]
rF
L |

&
e

b ma b oam koa

4 & b b B a b oa I.lt"l."
b § b b a oa ok A
et ) 1 " a2 b omoa
P

r -‘.-I-'!

L

=
LI

"y

rF
r &

[
ﬂlH...H.........H...“...”I“._-_“_.
0 3N
E e
o

" A &2 & & ak
L]

Mar. 2, 2010

L

&
| ]

»
)
L
e
x
L
1)

L

»

¥

L
'l'*l‘-llI
L ]

»

»

Tyl

B .............4...“_. b ; ” ; o ; . ) ]
o E e e e e e e R kL
T B N o
.... .-_

v
»
. r
L
X
™

"
r
L
r
X

L)
P e
i

_-_.-.:..r.-_.._.t.....r.t.r

¥
i

¥ K

¥ 0k i

g
o

B
¥
FE_ AL Al A A A A A

ar e
R ) -

F e i F
et e e a T T
T [
T e Ty

i »
L R N NN W
-u""ﬁll...:_ % I T I "-_
L) i A N kR Rk
i

____.rl..-.q__.-_.-.._-___u!u.ql...t.r....._ L N N
ax
[ ™ .r.r.._. s ko .-..-_.r.....r.r... .r.....r.__ .....r.-..r.r.................__ .r!:. w )
e B R I ol O R ¥
A R A R e A NN N R
.__..1"-_.__..,....._.4.._...?-_ P Nt NN e
L A N Y
e ) S A a ) L]
e T L N
dr dr dp dr Jdr
Ak b

XAy
a

DN )
A

X ¥

=

i)

XK Xk
i i i)

E e g
Nt
}Jrlrl'
X%

n
?l"?d K

'I"I )

L
i
-

e

LR I )

MO

L

...-...r.r“..__.-..
Bodr & L g h

R )

e

PO

- I ok

4 4
e
l..ll.r i

vﬁt.__b.r.._b.._ __.._.__.._.__.._.__.....r.....-..... ......__....r.._.

- b A Mok
I....T.r.r.r.rbb.

s

S N
P U s A
. . ._,......_..“n L R
L S

>y L e T L L
“a .A.\il. —.blbk.t.-.%.".{lﬁii&.l‘.ﬁ
A e ¥ ...l..:ﬂ.r »

-
-

F r o
L]

X % 5k
AFE RN

o

1“-.-...1..1

R
NN RN NN N R

PN M)
LN

. .' .
e
e A

L | N |
W
w ~H.-._.__ H~”u .4”...“_._”_.”..?#..___..-
L-" . .
W e . o i

i L )

L ik E_IKE oy o b KK LA
% .__.....r.___..-_r_...___....-."""“u"i
o L) LG NN N

£ L

AN

Ay

L |
HHHHHH-IHI

7 - - g L, Y bl
o _.__..”"ﬁ.vi i : .. .
. g 1

...4111.%1._.... “ .“_ A A | o i r. . - 4.-..4...__.._._.._.._...4.4.._....4._...._..4
.I.al. * a , - I..

& F F .-.”l.l.lll. I_l “#“.-‘.l'l ll.““.rl..h‘".‘a.all..l.' r“’"“ﬁ' L i 11...#}.‘

-n..._n._-n!._ ot g . ........-..._. r . . - B b
. o -

T
P
; AKX xR N
AT ...-.__.__. R .ﬁ.-..q.._... LU
B g e e Ty

»

& ke
L)

e

WO
i

U.S. Patent



US PP20,794 P3

Sheet 2 of S

Mar. 2, 2010

U.S. Patent

N AL L T e e m w w m X Ml
E M AU S W ! P

A e x

oy w o

N )
L
et

X
L]

Fxtetaty

Jrarq-:it
[}

)

o o
Ay ae g e e e e
- & ok B A &

L L NN N

n
::'::'::::

. Ill::‘

el e R e el

e A

mataas
e

P i
i e e e T e T T e e T i e
i o &
KR E R ) P ; ’ P .rH.r.r.rH...H.rH...”.rHthH.rH.rH..1....”&#&”&”...”4”...”...”...“{
R R R RN P T T Al - PN W
> M o ] X
R ’ w x . o o Pt e e P

N S SN s 4 T
- ...................__..__..__..._..___.__......._._-_ .

|
X & F F 4 & B

| l.l I-l-
L ]
L E N

F)

RE

L)

Ko
.._..._H._..H...H...H...”..H...”...H...H.q”...”l”...“...“# .___”._...._ll-_
F o A
e a N,

m
| ]
L NN

L |
LA
L ]

"
i "ll

'y
ll-lll“llll TN a a a aa ar e w

R EwEwErENrF ¥ . iy Uy dr e de dp dp W
e e ] L ; o R .
T e e naa:naaan:aania.__.u..q.. . ; : : . 1
EARERAAEEREIERERES T « 3 L N N A R R N ]
L] x M W .
.

* ¥
1

" L 7 WU e e R
EEREXER 2 LI L N N R RN )
P i . P T M R M R N M e

PR

L Ll

B b & & & d kR dod ok ROk ok

Ol P
r

A i R

Y

& F F F F &
L]

"Jr

L)
)

o
o
A
;u-:l!u
iy
R
. : L

lIII L] .-II.
.‘. .i
x N FHHH. o

T
Ml
F)

L
ke
x
s
o
e
E

HEA
¥
»

A A
|
¥
L]
¥
¥
L}
&

¥
i
&

W
X
o
L)
¥

e e e e e e e B AR
s e N W
e N T N e g k) ;
L ) ;
e e e sl e N x|
bR Ak R A g R ke e ke d i i dr ey dr ek kel - RN XN
N N N R ) A xRN
G e e e e e e e e e B R A
O N A A L MR N NN MR M A N g
e A R R N N NN M MMM AW )
¢ e et N DT NN N AT N B N e "
.__..4.___.—5.;_...u.....#.q...#k......&.......a.._....._..f"l_..
W i e O i e ey ke i i i
W ey e ey b iyl e a ke
L e *........q........._.......q....._.......-__.-"Il"I-_Il-.
L nC e N T N B A MR A M
L e el e N
A e .-..___.___._..H.-H.___”....___.___._—.-_.._-_.q [ A

| |
»
F
X

o, UL
u

H"-illlll n-a.n":"ll':l A
AN A ENAAA

-‘&::.:.:

LN
E )

x
e A R EEFEEERRERENENERERSY X |

”u”“xxnxaxax__.anna:aanaan:an:nu:xxxv.u
"

x

N N
| I"l"!xﬂx?l"!”:-'x

)
i
R A e

HHHHHHIHHHIT B
.v_i.u._.-.u__.-.u__.-.ﬂ L _III . |
o P oo e

P e

ute

e JH.___“

el W i X Ll

s & & Nk Ll

..“ux_-_-._.__-_.......r............... L

x W e ey g e i el
oA o

T e e N

X X

T T N N
e e
T P Mg oM o
5 Ca R N A R A W

et

L ]

L R el N
o o o
o “.4”1”.......'”..”&...&”.........”&”-.-_-
o
e e T xn

X EERE
X lﬂﬂﬂlﬂlﬂﬂﬂiﬂlﬂﬂlﬂlﬂﬂ
x lIIIHﬂﬂlllﬂlﬂﬂlﬂﬂlllﬂxllluﬂlﬂ
A E K N R R ERREMXNKERENENRE E X i Jr o drodr i b b i i
l“llHHxxﬂlﬂlﬂﬂlﬂllﬂﬂlllﬂﬂluﬂull ll.}.}.}.}.}.}.}..rb.#}..._.}.}.ﬁ#ii II l“l
rxX xR RESLEREN I 'll.l.}.}.l.}.}.l.l.#}.b.}.#}..{l‘ IHII ll.

A

AN

A I-I-H-
¥

>

g
r
. 'I-‘#‘l-l'

)
1‘*'1.i
L

.
-lln e i e

.._l&-.*.-H...H_..”...”_..H...”_..H...H....q...& ._,..
ey A ey ey 3%
dr iy & A ke ke ke Ak e
i d e
L s
e d kR e ke e ;

LA N N MY,
e e 2
e a i A AN R N

a dr X A MK K A AN

o R i
AL R A A R A

]
- L]

e
-
L .
» '

e

)
=

-

[

o b &
dr b & & b Ao
A o b b A b s kN

X
i

[ F ]
n":“:x:ax N
Lw X

-
2

n
R
A
L
o
Ao
AN AR L A
r

]

P M ]
o,

-,

Al
T
3 |
Mo M M MM AW
| H-ilxﬂ.‘il'xil' MM

.

]
.-.......-..-.. .rl..r

" .r....._.;..r o a
Il

™

F & [ ]
AL MR N
.4

X

X

ir
i ¥
& drdr &
; AL M R
PERH!”H”!”H”HHHIHHH ; A, i i ....”.r e
A R K N MMM R N N K e
nfrxx:rxa:anrnxxa:rav.

¥

&
&
E
E
-
E




|
i
A
A
|
A
Al
Al
-
.
A
x
]
.
'H
™

M
M
|
|
M
|
A
M
A
|
]
|
™

|
A
|
A
S e

IIHHHHHFF

M
|
M
|
|
A
M
|
M
M
L
i)

|
£ M
LA
WA A
K A
i
T
A A
I:I
Am
nA
]
A
|
A
|
A
A
n
N
A
|
F ]
o
P, A e A A
.--”

oo
A Hr
o
i
N

-_.-_.Hu..

I,
xR R
L |

s

:u
M
M
|
)
|
M
M
|
|
)
M,
M
i
b

|
Al
|
|
A
o
-]
M
A
|
..‘Ill! =

.-..__.._._.__..4....._..._,...._1._,._..1-__.._-.._r.__.r.r.___#....-__-_- . .. . .v.xxnxx.:a:a:naan
n. .nn .
4 o browm b b & Ak Jrf dr dr O O & o Jp o Jroar e dr Jr X O B ofF g bp dp br b U o Jr s & & x kg & i i ] 3 L W A M N NN RN .
& 4 b kb m & & S & dp o dr J Jrodp Jr Jr Or Or Jr Jr b Je dp dp O o dp dr 0 O U o & O b b oo 4 4 dr dp i J gt A A M A A N N RN
.........__.._.r.r.l.................-......-..-...........r.......r....-..-..-..-.........r.r......r.__.__.r.....r.....-_ll. k . N x
e N ._..__n.r.t....t.....r.....t......_.....r........#b.}.&}.l.}.&....l.}....}.l....}.l.}.}....}..r#b.._.....r.r.....r............-....ll.-......-.tt.r.v.r.-.-.-.r.v.....-.r....r...-..._............tl... ir l i ] x ] E H!Hv.v.ﬂxxﬂ IH! F A
Ll N N L nn....-...................r.......-............-...................r.....r.-..-..........r.__.r.l.....................-_.-.lilll ; A i ki e
ik i Jr A i A oy b s om broa kg drodp & Ko de drodp b dp e dp i dp g ok dp e dp o o A o e b U b b 4 b b i o b . K K AP A
e dr dr o Jp 0k W b & R N S S A N I I L T i S U U 1Y dr 4 dr dr dp o & b A b & b M odr dr i J UFEHH E
dr b b g b bk b bk b ek Ak 0 dpodr o dr Kok podr e b b b ke i L L L N N ] k k
dr O Jr Jr Jp 4 4 b 0k bk b b b & & b & J o Jroip dp e dp O o b § W & N K X k i i ] r |-
W i dp dp dp dp dp e dp de i p dp dp de Jp o de dr iy B dp A e Ue Jp Ae de dp O 0 ; 2
.-_.-..-..._..............._.............l....l....l}.....r..........rl..r....r...}.kr.........b .._..__ .r.r.r?.._..r.....-.........t.__ .r.r....r....r...............-......-............... L L] L
W iy oy dp e b e b de de bk g de e b de de o de b A e dpodp b drodr de 3 : - xx?

Al
H?d
]

.
k.

]
]

"HH?E.I
!H:I!H
H-l
A_A
L |
A
M_A

A
Ml
o

X,
Al
M
|
A
X
)

Al

M

||
M

H!.H.H-H-:'HKI.H

?l
Al
A
A A A
xﬂ”ﬂ'ﬂ'ﬂ“
|
|
ol ol A N N M M M MMM A MM NN
M
A
IHIIIIHH"F’F
]

3 ;
H!H
H
A
K

)
)
o

F'!
|
]
o
|
|
|
A
M

L drde ke o A K&

o b odr b i
.__..._.”.._ _...1”..1......_._1.._ ._.._....r......_.“l”.- k i
L N N L A A e e ; ; ; A

- o &  d ar o i
L T T PN N L P N N M e A D N N e N JE R T D R e N N AE I A N N0 0 DL NN I A0 NN X
Wl e e p e e de e e dp ol e Oy el b b g b e dr e ey e e db b dp A e e de de de bk U e e ke dp g e el W
bk o om & d b Jd o dr M & Jp B i W o .-.l.l.l..-.l.....t.._.r.r.r\.-.r.v.r.t.r.t.l.r.rb..rb..r.r.r.t.._.r.r!....t.rl.l.l..-.b..#l.tb.....l..r.__b....r....#.;......t.-.l..-.&.}.&..-.}..-.l.}.b.#.t.r.ti.._.__.._.__.._il.._.__.._.__.l._..r.._.._.._ L Y, N W MR A HRHHHH X,
R e e e ST 2 A A x . t ; ; kS t L !Ixtﬂﬂﬂrnxlxxxrxxlﬂxﬂxl
oA I

A, L

H:H
?dx'?!
HHH
le
!x?!
Hxﬂ
H-l
A
E I |
M_M
A A
A M
A
A A

X

™
Y
FY
Al
H
Al
Al
A
Al
A
o
|

i
IFEH

)
M
A
A Al
oA M N A
"?l-?ll
LN N
H

?d
o
]
-
-
E |
Al

)
x
X
X
.
-
x
|

AN MM A
AN M oM M A

EY
E
EY
Al
.
|
Al
A
.
MM
A
Al

X
>
.

MM M M A MK
A

HHIIHIIIHFHH
M

;-

K K El
L HIIIIIHHHII”H.H.H
x.

F N
|
F |
Ml
A_N_N
lel
Ml
'I
-l

:E

HIIHHHHHH'F'

HIHIH
™

s
L

. r

" x

rr

_r R

z "

xR

Ay

g e na

A A A A A A AR A M A A A MW A
.xr”x”r.Hx”v.”v.”ann“xunrnxxrxrxrx . xH__.Hx
A A e o v Vo e e
AR A R A A R A A A A A A

L A A, A 0

A rxrxrr.xu.rxx:rxgxrxrﬂrrrtxxrurtnu._nx

;-

HH X H"l“l"ﬂ"ﬂ“ﬂ E X A A u..“u.. AN
HIHHHHHIIH lﬂﬂlﬂllﬂlllllﬂ IHH ] HS.H r.v__r.

u.."l“HHH“I"H"I"IHH“I“I“IIH“I EE ”

HlHHﬂlﬂﬂﬂﬂﬂlllﬂﬂllllﬂllllll X & HHH
"
"
]

'_'?d
x
E |

HHHHHIHIHIIHHHHH

HHHH
Ml

M A
AN
MM
a
p-

)

H
HFERIHHHIIIIIHHF
™
|
E
A
|
A
Al
Al
Al
|
|
A
|
'l
Al
W
"F'
M
.

K ER
X N X
o

FHHHIHIIHIHHHHI

FFHFHH"IHHHHHIHHHIHHHHFF

?FFHFI‘HFI‘H"HIHHHHIIIIHHHH

£
o
]

a:n
o
2
A
)
)
|
|

2 ]
i
oo o o
A A
XA A
)

o
N
2 N

l N
H”HHIHII EXEXEX
“H”HlH”ﬂlﬂ”ﬂ”ﬂ”ﬂ"ﬂ“ﬂ“ﬂ"ﬂ“ﬂ“ﬂ"ﬂ
E XL XX N XEXEEXLEXXE X
]

IHHHH?‘

H

HP.-..

u_.u..u_.HIHH”H”HHH”H”H”H”P”HH.H”Hu_. ”u_.”. .._..”u..

A M M M oM M M N N NN AN >, ] N

o o H

A i i ol

ik ke dedp i dp e de b b oah de b dedr oA i k ;! i u.u__xnxrxr.xxxx.nrxxxnxjnnxrvrrru_.vv A v.x
e dr b A O b U M dp o dp dr brodr § A b b Jpodp b o brodr i & B L L L ] d L o N A

e e e e e L X L i i ] I r e
W i dp g g g dp g bl g dp b bk b oa ar kb Ak oar o ko k oa ke dr M dp de e de Up r dp el o W o ke i o 3 3 3 i
- .-._-_...._-_............-..._................J.........r.......r.rt.r.r.._..r.rb._..._.r._..r.__._..r.r...__.1.1._1.._....__..1.1.1.__....._1...........-..-..-__-_ || .-_.-_I Ii L N ) x| k ] o K N Hv..__.PxHHu_.F.HHHHRHHHHHHHHHHHHFPFHPU_u_
X Wl g g g b e dp 0 p e dp dr e dp Op 0 dp e e e o 3 A A | | i 4 iy i
- _-.-..4.4................_........._......................_..........._..._......__..__._- t t t t t X X v_x.xxx.n:xn.xxxrr

]
N,
A
x,
K
.
X,

FY
Ml
|
Al
- |
|
Al
M
K
A
A
A
A
A
|
A

L

o,
A

|

a':l::l"n'h":l

x

”“ﬂ IH”HHH“I”I"H“H“!"I“I“I“I"H"
oy A AXRELXENXEXRELERXNL
N e_= oM X R E KRR XN
EAXLLEXILIAEREEREDSRDXE
i A KKK KK X KR
x. Hﬂxﬂxlﬂxﬂﬂﬂlﬂﬂxﬂlllﬂllﬂ
x

N N A
N K XN M X XXEREXEXSEX
L HHﬂﬂﬂﬁﬂﬂxﬂﬂllﬂﬂﬂﬂ.ﬂlﬂﬂllﬂl
.
]
L
.

; i
o
e
X
X
.
i |
A an
i |

]
I I i i

A
IH

HHHHHHFI'HFHH

b

I"I":-IHI-IHIII.

M
HEHEH"HPEIH

E I

L |

Al

H_A_A M
HHHII

S N W
®_x_m .____-.-_.-__-_..__-..._-.._._-.._.-H_-..._-..__-w_-.q-_.._.._..-__-

o)
|
Ml
o)
A
|
F
|
|
A
|

IIEHIIHEIHHFH

e AEXTRELTRERIE I
HHRll?ﬂﬂ#?!!ﬂﬂﬂﬂ!ﬂlﬂﬂﬂlﬂlﬂ

X MR ]
EXREERERENREERNLR
KX E xR ERERE |
HHHFHFHHHHHH!PIHHIHHIHIIIHI i IIH!IHI L] HIII I“"
o HHHHHHHHH‘.HHHEHHHHIHHIFHHH W EERREXTE IIIIIHI
HH Hﬂﬂﬂxﬂ.llﬂﬂﬂﬂﬂﬂﬂﬂﬂliﬂﬂﬂ W ] IIIIIHH E R
3 TR N XXX E X R N X E
Mo KRN EE KN KXEN L]
A NN KN XN E N KK
N RN RN NN
M N KRN ENRNEMNNKE
E N R
EC i
HHHHHHF H!HEHHHHHIRHHHFPHHFHFH k

US PP20,794 P3

.-e:i!:x
::xx
.
.'!'!HH:IHH!HHHHHI
A
A
A
A
"Hl
|
A

.
M
|

_x“,”,ﬂﬂﬁxu,mﬁ,”ﬁ,”
u..v.x.x.rxnu_xxv_r

P
Hﬂ.
A
i i

HEREXREX N | F A
naanannn:aunnl"aalu ne T e e e
lﬂl"llllll"llﬂﬂﬂﬂ.ﬂ e
R K R R KR R
aa___"n“a"___"n"a“a"x“u"n"n“a“nnznn"r
T
XX ITREREREREXEXNXXRT

ERNKRERREXERSXTNESXERENIKE
ERENXXEEXERXXEER 'y
0 sttt S
u_.ﬂvx FHHHHHFHHIHHFHHIHH X vr.v.r. ] o L Fd H.H.!H!’.HFIPHU.H.FH.PI HHH v.ﬂﬂﬂﬂﬂﬂ!lﬂlﬂﬂﬂﬂﬂlﬂlﬂﬂﬂl HFI
A .ﬂr.xx XX N L ! TR e R WK, y o o e e e e
KA ! ! ! ! X AN AN A EE A
r.rxvxa Mo e . ”..” o xxxxnxrx::nnan:ant

. ; oy

&

|
Al
A
Al
A
.
A
F ]
A
|
x
|
Al
F ]
X
M
EY

X,

|

A L
A

A

A

|

|

A

X

|

o

x

i |
I?dll'p?d:?d
HHH ?"

o
-]

'I'

-y

AR

L )
X AR X N KK

A e
! ; N
oo o o v. A ; ; ; ] ‘ ; e ; ; v.v”rﬂn”n”r”x Mo
3 LN o

F'?l
o

i

x’
o

o

HIIIH!H?‘
™

E
E i

)
)
2
i
M

-
o
E |
|
o
"H
"?d

L/
L

M
F N N

HH
H
E |
xﬂ
I |

£
»

Al
A
X,
Al N
J |
E N N
XM
|

‘e

o,

HHHHI
o
‘e

H

-
o
x

M
]
Ml
E NN N B B

Fd
N
A
7,

M

H:\!

M

]
F!x?d"?l'. M

]
M
]

b E”H”H“H“H”H”H”HH!HE?F
RSB 2 . ; Saelne e,
o 0 SO o _ : S 20
X x,.u P o A

u L xnxnxnxnxnxnxxv.xxn ML M TN

A L A
lnlnnnaanx.n.x o 4.._1""-.44._1...

-
E
M
Ml
A
A
H
|
E

EY
EY
k.
Al
Al
-
]
|
F

e
EY)
MK
X
an
A
X
”:-
e
|
X N

I'EHHIHHHIH

'
X
M
|
EH-I
;-
F
b
F N

.

F
-
Al
A
Al_d X
A
M,
;-
H
H

F
o
M
A
)
o)

o)
HH
o,
Al
Al
|
Al
A
M HHI-I"III
IHHFHHFHHHIHHIHHHHHHHH
IIHIHHH
!:\!
]
H
F
F
o
o
b ]
M
k4
X
|
X
)
M
s
L
*
i
X

Jr
*
L ]
F3
Jr
L]

X
A A
L
X

H
A
M
|
N
Al
F N
A
H
i
+
X
L
X

H"H b |
x"l!"x"u"!" A A
M
»
i

E
A N M W
M

M N
X

A A
H
Ml
|
4r
[}
X

A,
A,
ru.”v_nn l"a
x|

x

Il'l!l!?!l!
M

RE R R XA KA o o o o . o X A A .r L
. L L r &
XRE KR NN N . y ; y y P e e 2 o m L MR

H
FY
A

IEHHEHHHIHHIII

. x
Il R N E N KRN Illlllﬂlxlﬂﬂﬂ.ﬂ?ﬂv

,.,“”“""""“““ﬁ.

A
AW
XX

A :. Y
HHHHHHH’.P ]
I”I“H”l“ﬂ“ﬂ oA u_

xR
I E KR
KX

FE_Al
A_A
IHEHH:I-
E I

£ A
A A
A A
A
]

M A
A ]
-""!HFHHI
?ﬂ?ﬂ?ﬂ
;nl'll

-l"
|
N
F
WA
E |
A
.
x_]
A
ok

A

Al

)

Al

F |

A_N H:I:H:I-HH
| III.I-H A_M_a

A

|
F

Sheet 3 of 5

III“I“I“HHIHH”HH
IHIHIHHI“IHHPE?

)
o
2w

P MNP A ;
I T a o " e
LB B A A e e o X XA X XK R
; ! A A EE e e e a  a aa L) RN g AR XN
ik ; e i ; 5 ﬁnktruttut...tt#...tk...*t.....ﬂkt...”-. Pal rxpr.xxnnxnaa X ; A R e
FH . ; o o o o ‘ ‘ I”.-_"._F&”..rn...“t”u”u ttnknt”u.rtnu “un;” L r.xx”xHr.Hn“a"a“n"a“n"a"ananu“nunnnwnr .”v.”nna“nnnnnnn“n"n"an
= - KR A XXM ERK X XXT ; o . KX XL XN XEE R
L i I i R gy Py g X 2t R
i A i ; e
o L N SN N NN
A
x

M

x

|
i)

x
|
FY
Al

]
x
"
Al
]
o,
] >
?Hl‘l‘l‘\!\!xl'll"l'l!'l'
.

‘e

>
ki

o)
|
)

Al
Al
Al
]

M_a M A
H-l-:ﬂﬂ X
|

A
H'H-H
I"l"l

"HH?E

A
H‘!H -l'

F?EHF*F

L

A

A

M
A

o
A
A
x
X

W o
"n.x!
XA
a

Al
M
A M
A_M
I-H
X
H
FY
]
Al
|

E X R R E N X LN LALEALLELXLEEEENRKERSESELESXHX X
XXX H“HHH“H”HHH”HHu..u..u..Hu..lHHHHIlﬂlllﬂlll!lﬂlﬂﬂﬂﬂﬂﬂlﬁ!ﬂ?

A A
|
A
2
|
M

n'a"n'n:h"a"
M A A A : a_ A A A A
e

|

EREMERENLKEHNKREIRSIREANREZHNHSEHXN
i IHI“HHH“I”I“HH!”I”HH x o
R
X HIH!HHHHHH’. HHHI’.ﬂﬂﬂﬂnﬁﬂﬂﬂxﬂﬁﬂlﬂxﬂlﬂﬂﬂxﬂ AR NN MK

H

HHPHHHHI‘HFFEEHH‘

A
Ml
A M M N A NN
A
FY
]
FY
|
Y
H
FY
-
H
|
Al
Ml

......_ .._.....r.r.r....._.__.__.._.r.-.._..____.Il-_
Ly e
il

MM A
o,
Ml
M
'H
|
H!
A
Ml
o,
F
e
)
S,
|
F
S
|
I
A
M

i i
X
.

i i i i i i e i N

A K
Al A A A NN AN X ANK AR MNE MM S N

)
ol
M
M
M
M
M,

|
Al
E |
.
x.
F
EY

M A A A NNA MM
'|l!

M_A
IIHIHI
E |
HIH"HHH
|
L
A
M
]
]
X,
b, |

L) n " E e
TH;H...H;H&H&H&L.. L) e e e e 2
W e e

R i

L PN M P BN I ] N E »
1.-..._..-............-..-..-....1..._......-..-.....-_1..-. llﬂllﬂﬂlllllll E lll lll 4 -
I N N ) EREENRERERSDZ
L ] llﬂlllﬂlﬂl . lﬂ!ﬂ

] KX

o,
.
=

A
N
oo o

M
X
M
E |

HHHHH i Hﬂﬂ H.HHHHH.HFHHH!H.HHIH.HSHHHHFHIHI

. l!"l! -
!x?d

A
H

v
™

A
h_]

M
|
'I
A A N N N
FE |

H
A, HPH.HH!HHHHHHHHHHHH i H . .H X .H u_.
A

i |
i
i
-

o

xrn:naunnxnu.xn.xxxw

A
AN
W

|
A
-

o A AN
; o
S A A
.xar..axaxxna.r...g o i A
e e T A rHv_”n“u”aHn“
i
ol
A AN AR
iy
M

A
o ! J
A, , , 4 4 i A A A XXX A
L] i 1 1 i 1 i L X, AR e e R AL e e A e
a ; .xnr.a.x.nr.n.r..r..r ; A ; ; 1 ; x Elpodi i S g
” Hr : xr.u_.xxxv r.:.nruxr.uxrﬂ.rr.rxrﬂ ru_ A P i "l " k . Ay A ; vu_.“rHn”P”x“annnx“nnnﬂnﬂx”xﬂxﬂn ;
A, i o d oy F L, k F i i L, ML RN AR X TN RN
H P * . ; P d . ; A 3 ; PP o ; . N
A,
a
x

Al
Al
>
Al
MM
M

ettt et
e

"I
I'I
A
HHHI
A
IHF'"H
AN M
LA R N N N
E N N N
Ao A N N AN M N
|

x J A
M x IIHHHH"H L

H ! i iy : ; ! A ; : i iy i o T g g g g g

A
Foi
x

X,
I"!HFHH

E I |
AN A
b ]

E

»

H

F
o,
'!

A
h_]

A

Al
H-H
AN A A A N N M M A X M A KA NN

H-ilIHHHIHIIHHHHHHHHHHHHFF

A A R A A RN
uxxrxxnxnunxn....rr

o HHr.HFIH!HHFHH!HHHHHHHHRHHEIHHH
A XA N A HH o FHHFHHFFHFHPH!H.
] H”H“HHHH.HFHPHFHU

M
N
?l?l

.! . .H A b A
FPFHHIHIHHPHF A .H Hu..u. .,

FUHHHHHH

»
o

anxaananxxruxﬂ

o
?l

)
Hi\!
)
xr
|
M

-x ! -v -' | 'y ' . o . ! ! ! ! ! ! g ey ey ! ! ! E .

N A A I KA et gty : . x

A o o o o I
x

. l ..

rr..”nxxanxnxxxrxxxxxrrxxnuull nnulan:naunaaannxaxlzauxaxxnxnxxxnxva”r.x.v..v.
g e o g e R RN R R R R AR N KR M ;

'S uuxxunxnxntrutx#annlaul i % ol i » ; . ; gy ; &l ; ;! A A A KK iy AR X ol .rnx.”u.“rwr“ﬂ“unnun"u = x

; - ) EERERERREXXEXR X RN A A A ; ; ; ; ; . ey ; A A A N RN XX T R

) ru..xxnauxxrxxann:nan:r o i N :nan__.aa e e o .x. ; ; s ; ; o ; ' ' ; o / ; ol Cx A o e A R

MR NN R ol ; ; R g R A R 2N ) Sl ; ; ; ) i ) o ; ! ; g Al ; iy, A e

; ; s X A A : 4 A a ! ; ; 4 n A i ol

EE R x K
i E o 4 ; L y k k LA y ; “ k A E RN NN N
on”r L i LanxxxHanax ) . ; ; e P .ﬂ!ﬂ:xx:axxu.xnlaaaauanaa .
L g P P ; . . .
T ; : : ; iy : ”Ha“.“a".“a“p“a“."a"."a
HH .“ .. . . . . “ . .. . .. . .. . ..HHHEIHHHIH

Mar. 2, 2010

n
x

n o o o T g T
. ; 3 er.xxnxxaxrxxxxxv.r

I:I A
RIIIIIHIIHIIIPH

)
»
Ml

X
A
A
X
X
M
M
p

E |
L |
ok
.
|
x
|
x,
A
l!"
XN
|
X,
|

HH:HI
A A
Al
Ml

H
1)
M
|
A
Ml
Al

b
i e A
X
Al
Ml
X
A
H
A
o
H
FY
|
| I-H!I
I“H"H-H-:-thll |

Al
Al
-
E )
A
Al
™
Al
Al
Al
-
]
|
h_]

i
.
n

.r. ;
x....”rurwn“ann”n”a"nnxnn”ﬁx .

A M A AL AL A AL A A A A A
”xHrHnnx”a“anx”xnx“xuruunrurvv.v i
(o e e A AL AL L ’
o i i i
A A R AR A M A AN
e e e
T
A M N R
xrnxnxxxxv.xuxxunxnxrnrxr.

i
LIIIX
i, i A rr. %
A x”x”r”xwxr....u....”x”unxn R P A . Ly I "~ . » . A ; R
A ) ; LA N N K ; ; ; L MM N ; . o L ; ; .. ! K
:“r xrxru.rxv.r ..._rav”xr.xaxxx o A A o o o P BB BN e R A e e R N X o ; ’ o ! y ol y "n
) ....r.u_r“xHnHaHr.”r.xr.....r.unnxxnv_nnnuzux1nunu.nnxnnﬂ o o e . nrnxnxxv.xtrv.zrnvmxrn A ‘ ‘ gy p iy . * Hnunﬂa“n"a"a“a“a"a"a“a"a"
X : ; X o b o . ! . ; N ; ! ! A XTI XXEXRRREXRRRX
e e o o e o e o o o e e e o ™ Ay A i Sy O . Sl S ; ; A K X
R A A A i A : N T e R e o ; ; ; ; KRN R TN X
P P ¥ rxxnxnxnxnuxxxxr.xn.....p.xx..._r.ﬂnuxrxxxxxxxuxrxxnxaxnnaa e , g iy iy ; ; ) ! - ; W R N
A xru_.ru___xnﬂnxuxrwnxxaunnunanxrrf o o o L N A ! d iy o o ! ) iy iy R R R R
s : ! d o . . i A gy y ; y : pi Sy e
; HHHnuxuxmxunuxnnnuun"n“n"a“ ” Hx”xwxnxr S e A A A - oy i o / ; ; L J ] .v.v.xrxHnaiannxnaaaxunaaunnaxan X
SN XA A AN ! ;
e i e
! o o

; i A R e e e
rxx u.Hu__ X xr ”x”H“an”anHr”r”rﬂr”vx d o o e A y i iy i o o b -
HH n H H H HﬂHﬂHﬂHﬂHﬂﬂ#ﬂﬂHﬂHﬂv!ﬂ X ; b ; ; A A A ; ; ; ] o R TR
a uwnannrnrr

E ; 1 s s ; o . ; ._. o d o

] 1 KA X XN XN N L, 1 1 1 1 1 - i 1 1 d 1 LA, 1 KETXITRELTRERETR HHHPHHPF?F
A / J - A

FHH”. oo I.HHH?HHHFHHF?FFFIFU! -, u_ " IIH - N Hﬂlﬂlﬂﬂﬂlﬂlﬂlﬂﬂﬂﬂ HIHFHHH PHH.UH Pu..r.u..#u_

”uurn”x H A A_E K

iy i

xxr”x a__.“x

X xR " ; a__.n..
rx-_.nxrrv " N X

H
H. HHHHHFF s ; s HI

.
-l
Al

p
o)
X
A
F
A
|
F
|
x
A
|
H
|
|
A

A RN R N
A A
r
x

!
|
|
|
A
M
|
A
X
|
A
|
Al

F]
F 3
;-
H
|
Al
I
F |
Al
Al
F
F
]
EY
Al
Al

Hx“rw “ ; r-..”x”x”x”n”x”n”n”x“xn X
X X A i
g x.uxx?x:nnxrxn.uxxr

i
H
Ml

A_M

A A
AN
Ml
Al_J
k]
EY
x
d
FY
;-
A
o
Al
A
A
M
A
F
Al
E |
H
Ml
H
)
~
_HFI'
i
|
A

]
|
A_A
M_A
M A
HJ
A
|
Al
Al
Al

X
Al

XX
Al

"
b I
A A
AN
|
|
Al
AA
Al

A
ol
A
Al
-
Al
]
]
k)
HHHF‘HHHI‘

HHHHH-HHHHHHF!
M

F
FY
H"H
-
A M
M
A
A
M
A
|
E |
o,
]
HH
|

. .. .. .u_
AR ” 5
AR X NN KK L e

S

F
;-

)
E
E N
I-?l
A
|
A AN
A
A
A

xnxulunuxnnﬂxnu” .
Ll i i
i
A A M N P NN
LA L i
L
L i i
A A e a0 M
L
A NN A A
i i
L
xxﬂaurxxxxv.rr.ﬂxr..”

Al
A_A
H?l

o

Al
b
k.
ki
A
Al
x
Al
A
Al
o,
-
Al
o,
A

F
M
A
||
A
Al
M

E I
A
H
ki)
™

HIH"HHF!
EY
-

h ]

H
»'

i,
-]
M

Al
HHHFHHHHHHHHPHHH

-

AL
)
|
)
Ml
A

o,
F
E |
o,
'

o,
Al
HJ
M
-
X
.
|
Al
X
A
|
Al
Al
A
X

-
o
x
x.
X
.
E
x

;.-
HHH‘HI‘F

H
Al
x
Al
M
.
.
H
A

A
|

.

Mo X lﬂﬂ“ﬂ”ﬂ” ””
HIHIIIHHHHH
XN XK XXX
HHIHHHHHHHH
N
H N NN E X

o e e A A
rxxaxxaannaanaaannnanxa:nnnxnnnr. i

]
i |
|
L)
N
A
k)
Y]
il?l
m_
iy, |

] I"I"I"l“ﬂ”ﬂ”ﬂ“ﬂ“ﬂ“ﬂﬂl HIIHIHI KK
] IHIIIIHHHHIHHHHFHHH X, HHIHHHH
EIHHHHHHHHHH i

F

MM
Al
o)
i
M
al
|
o)
Al

o
| III“I”IHH"I“HHH”H!H . H”H!MHH
IIIIIIIIIEHHHHHFU.FF !”Hu..

a;

x :Hn”xﬂ.prvv_x *. - ; N ‘ ; ; A, . . A . AN i ; LA . a”anxﬂxnxnlﬂr“v.”xnrﬂvﬂr
ey Koo ot i ; L A ] ] L i i A / i i
R A P Pl ; X I i ; ; AL M RN K R RN C R .nxnxrxxrrrrrnurrr...x....ru
O / J :

M
A
M
.

A HHI-HHHHI"HHH"IH
o
|
M
AN NN AANN
| |
?l
o

>,
|
MM
X
|
M
:-!r-!"x":-r-:-uxv:-:-

II-IIIIIIIHI"HIHIIIHIIHI

A M Mo AN M

AN

|

Al

I-Il

AA_A
HIIHHEH!HEIHEHH
HHHHHHHI-HHH?‘HIHF

Ixilﬂ

Al

e R i

o A A e
tv.xxrxrnrxxuxﬂrxatfxnxv

ALK A MR AN N AN K AN ANAR N A AN AN A
HHIHH!HH!HHHIHHHHHH

|

A A KA N A NN NN KN N
A -

A M

Al_

x

|

XX
a_A_ N A AN
A

A
A
A
)
A
A
M
|

.
X
.
x
X
H
x.
X
x
-
]
X
-
X
H Y
A
L
H
felete
”u.. x
<
F
a
o
o,
o,
X
-
x
.
.
H
-
F
-]
N
.
H
)
M
X
o
x
I,
x
i
!I
H
H
2
H
. H”
IH
A

AA K AKX AKX MNMNMNATAAM
Al
Al
A
|
|

'l:l::-ll

HHHHHHHHHHHHHHHHI‘H
M
M
A

HIPFHFUH
E HHHPHFPF’.PFFPJ.H. b
I K Hllﬂ#ﬁﬂlﬂvﬂ??ﬂv.?#ﬁ?ﬂ o
N EEE N NN K N
KX XK X KN
ll"H“HHl"l“ﬂ“l“ﬂ“ﬂ“l"ﬂ”ﬂ“ﬂ“ﬂ”ﬂ”
Moo A X X K RN NN NN
v s I"II IUFIHIHIIIHHFFFF
lHHHHHHH Hv_ E X X XK RKKER L
3 AR E R LN N NN 3 3 [ X N XA X E X KN X AN A
FHHIHIHIHHFHF s s s s Mo N E N RN Hv. s ; L IlI_ AKX N X NERIER s
i

u_.u..u..HHIHHHHHHHIHH?HHHHHHHHIF A A A A [ A A g b A A A H’.HHIHIIIHIHHIH IIHRHHHHHHHIHI I-

-
X

-
E

]

"

U.S. Patent



U.S. Patent

Mar. 2, 2010

HI-IHH.HIHHHIHHII

| H‘H | .
by, ; b e
."F!H oA A AN N . | -::I:I:I:I:ﬂ:ﬂ:

L
L

Sheet 4 of S

g

] i
E e N

W M
.I:I:?l:?l:I:l:?l:H:H:I:H:l:I:I:I:H:H:H:H:H:ﬂ:l;ﬁ;!;!:!ﬂl ol
¢ 3 {3 e A ¥
l!I-H.ﬂ-l-l-l"l-ﬂxlHl!Fxﬂ!H"l'l"ﬂxrxﬂxﬂxﬂgﬂ!x"luuxx' ",v”;l!v' . "IIF"I!' s ’H! »

AR XA AKX
M M oM A Al
Mo A A A KN

L i i I R i R

i

A A A A M N M N M A A KA e e i

]
]
-
H
H
-
Al
X
H
x
-
|

i
X M
X M M A

- .RI:II'!"'! X M
lx!!l!l

HH' HHI-IIIIIIII:I:E-.IHI-H"I- |

o

P N

* & &

L

L
L )
&
L

&
»
X &
a-;:ar:q-:a-q-
RN e NN )
X

L)
»

)

LN
L

» i:a:a-:nn
AR

S M)

o)
¥
o)

]
L]

US PP20,794 P3

L N
o
L]

&
4-:*
X
X
5 X
»

X )

L

Jr:a- 4:1-:1-:* E)

e B

A
»

L

)
LN Sl R e )
Pl N

-il-ll'll'll-ll'll'll'll-

L L

o
L]
L)
L)
L)
L ]

#*4:4-:4-
R )
o
»

L )

L)

L )

L
t:##########
-i*-h

L)

L)

X ¥
Y

»

" L)
Lt ) 4:;:1-:* 4-:4-*1- Wy :4-:4
N R R N R e N M)
e T T
AR NN NN
RN et N e et et N e )

o ALK

)
i
ERN
LG R
t:t:t*h*#t-htttitt
P

L]
L

-
»

»
o A i

»

-I'.i-h-hiit-h-h-lﬂ

L L N N NN

i e
L NN N N R N N N N NN N

L BN NN N )

'.-I‘il-ll-ll-ll-ll-'ll-ll#-ll

L LN )

»
RN I
R AR RN R R
‘:*:.;*4- L B
)
»

L

LR N N N
L)
L]

e e
N NN MM N

-

-Il:-ll-'ll'.-\l.-ll'.-\'#-ll"ll
LN

A x

#‘l"&‘i

e e
)

)
P

)

e e

L]
oy
t-t

™
ot 'F:HH!HHF?‘H!:H:!:HI
b b J I E i i
i) L]

N .’RF e - ' I 4 , x!H:Il!HHH!?‘H*H*HH!HHHHHH?‘!*HP!

NN

i
X

i
.

e

NS
¥
»

- L B R i i
FF!‘IHx?dv!?l’!"!x?ﬂxﬂrﬁxﬂ"ﬂ"ﬂ" ot
] L I

N W N
-

i

M e
L] x:x:x:::: :x:x:x 3
| ™ ]
R

-
_ Al
E |

X
a
X
X
X
-
X
a

!x:u
x
o
K P
b
X
¥

o o o T

h ]
]
H
X
]
]
h ]
X
-

X
i

X
b

k]

*l' 'r-l'*-l
L]

J|.: LA RE M)
N RN R
X
¥

b
-
]
-
Al
x
X
L]

] d
HH'HH'H'HHF'. g L C NC X |
Al
Al

e e i

i
- ]
]

M A
| ]

X ¥ M N W
X,

L b 4

- |

- |

P
LA
A AN
)
-

)

F
ol M
ol

4
! L3 e RNl e )
" E )

»

]

- |

o

ol

]
A
i

k|
R

: Ry b ) ; W W ] ) ; : :J
LS g L o o o L i o
M . - o 3
N L 'H‘!HHHH"HHH h b ] el L NC ll*lrl_!' B & & & K X 4"']'
L
A
*

v
CRN )

L
)

i ! 4 R BN N e A MM

PN )
.
)
)

i e e
FJ

E
X
»

H!?l' J ";‘
.-I.l:lil | I:E.I.l.

AL

M S I
E i
E N
o

™

LAY | d
v o ol Mo MWW

ML A W W A M M M A E A
s ”H"H‘H"HHIHIHI"I:H"I

2% N

A X N F RN NN

e

o

M

i
o ."Hﬂﬂxﬂx?!-ﬂ'ﬂxﬂ":

X
X

™ O
A

F . ]
FJ
|

™

]
A I:H:H:H:H:I:ﬂ:l:ﬂﬂﬂ:l ]
i i !I-l-.ﬂ'?llﬂlﬂlllﬂxl!ﬂ- A

i I'H"H"H-IHIHI-I-I-H i
: : .I I-l-H-l -IIIHI'I-H
L A
A

%
"
2 X,

i

o X W XK
X
]

L |
1)
i
|

o
e i i ]
LA

X
-
|

e e N N N A
k i ) R N M MM
e i R e
A R R e
aad oA

|
: .1-:*:-:'
|

xp;l!":! A il:il N_a_N_m
b A N
| A AN
A |
A
Al

E R L N N N N N )
H

FE |

¥

F |

A AKX

] J . | N
.”Hnﬂﬂﬂﬂxnﬂxﬂxxﬂﬂulxl _F! Hx?d K. H”?d .KHH!!H" L
xﬂﬂlﬂﬂﬂi!rl"ﬂ’ﬂ"l"l’# Al Hxi! Al H"H HHH"HHH : : A :H.
M | M__ M |
| | AA_A_A
] A

_.!il! / !H!Hxﬂ
|
FY

-

F
e
I
E:E:El oo M M

e

- |

s
!
|

i
i

o
X
k]
X
X
-
X
o
-
X
H
- |
E ]
Fd
-
X
&
]
IIII'EHI'E
X
-
X
.I!!I!H!H
|

Al
P
] ] S | pl_
"!x"xxnﬂxxnﬂnﬂx!xxnxl"n*ﬂ' HHHHH M M A A
E A
Al
E |

XK,

'
o |
o e o

P |
o

Al
]
S i i i
|
A

k]
L
-

o M M A Al
Al .l"l!u!"l"il"ﬂ-ﬂ"l AAAAXENA N AN

Mo N NN M R N

HIHH!!H'!!HN'EH

L |
H:H ii':!
MMM
llllﬂlli'l

]
]
o
X
F
¥
|
-
]
o
]
x
]
F
]
H_E k¥
]
| BN EEEEERERRE]

B N E N MY XY

"y

X7
k]
]
l!l

a
X lei"?d ]

X
o
-
E |
H
a
X
'EHH
X
X

2,
| R
-
-
| |

e

k]
o
F |
H

HHHMEHHHHHHHI
N
)

=
=X X
H
H
H
ol

!!!!!!!!H'E
-

M_E X N

|

na.
x M

N N W N W N M M W

o e PN
e e

T O N

E
WSS » Jr'l': - 1-1'#*4 AT A
g o o

o
o R I I T

-
R A A v

b i 'l:l-:I-l .-i )
i #n:x:n:x:u:aﬂnﬂnxn"l" .:.h l.h. :$-
R

L R R e R et R N e MR N )
R R 4-*'4:4:4‘4-:1-:4-:;:&:;:4:l-:i:;:a-:a-:fa-:ﬁﬂ'-
L R el el l‘:

L)
L)
A
x

L ]
L
B
»

o)
¥
i

.

L]

| ]
&

¥
Fo)
)
)

F)
»
»

AN

i
)
¥

-h-h-ht-h-hli*-hi-h

+
»
&

i

x X

MM RO ) ¥
» F)

L
L
i
L N
L
L ]
& i
L]
L ]
L
&
B
LA
i
i
-h-h*-h
ER N AN #:t*-h#*
L
i o
Y
»
-
'rdr-'r-'ll'r-ll'r

A N M R R

»
]

o
»
»
™
e e N N ) ) »
5
x
»
»

»
x [}
5
»

Nt ) 4-4-4-4-41-44-4:4-4-4114-
»
EY
»
»

L)

I
¥
»
"
»
"
.
3
W]
o O N

[ ]
a»
I
L
L ]
L
[ ]
L ]
Y
a»
L
o
L )

LY
il

N )
Pl

)
4 _dn ip
b
L]

L N

»
»

)
X
a»
L
X
a»
»
a»
»

&
¥
E
&
&
a
L
L
»
&
)
L
&
&
L
&

L N N N NN NN
Y
X
L
I
i

»

»
L ]
»
i

[ ]
L
L N
&
LN
LN
o
-h'h-l"h-h
& b i
)
'.-I:-h:-l
-h'i-h
[]
a»
ap
L ML
L K NN
%
-bi'.-h##-hl#-'!#-b'#
g dp dp i B
-h'.-h'.-l*-h-h-i'
i
L )

44;44-:4-4444-
N NN N )

P M
o

L]

)

FE
)
»

5

P W R N

L

L]
I i
F
2o

I

»

o

-
F) x
& L )
» -
L ] L]

L
»
¥

»
L e SN R0 el R )
: : N R
Py [

LN

) R Nl N N N RN )

P e )

L)
LN

ENC T NN NN )
LN

[

)
)
o
Fy

L]

L
N N
[
I
p
i
p
L
L
ap
E
L
-
[
-
L ]
L]

N
J,
-
=
xS
]
w

L
¥
»
X
¥
»
&+
»
»
L

LR N

L]

&
»
&

L LN

»
5
*
L

L)
L) LX)
X L)
4-:4-:4-:4-:4:;:;:4*4*4*4-‘4:4:4 »
R N N e A N e )
NN N N NN N )
LN N N N R M NN
:&:1:&:4:#:4:;:&*&*1-*;*
PR N
¥

L

L
L
L ]
L
¥
»
¥

L ]

)

L )
LN
&

»
L ]
& e AN
] A

¥
¥
¥

o

¥

-
PO )
o
oy

¥

I

)
EN
o
oy
o)
s

[

™

2

|

|

¥
I:I'HIIHI

»

»
»
L
&
L ]
»
-

*
L ]
»

L NN )

»
»

L]
L
L N NN N
L]
L]

)
I“#

-
¥
oo e
e
)
e
-

-h‘-h-h-ll-h

L
L ]
L )
-
»
»
L ]
»
B
»
»
B

L LN N N NN )

L
[

Fo Ny

W
n:x:n X n"n:n:x:a:u:x::*u! L
LA R N A

A I.l.

L
-

o d e A
A0,
i et
P,
PN NN ]
[ o g gt

L
LI L B L NN

Fo)

i'.#-h-l'-l'-hii

L] -i'*-l"'-h'.-h L)

»

%
Al e )

-

»
AR

L]
o
| ]
]

E
>
LI N NN N NN

L

L
i
L ]
[ ]

X ¥
RN
e e e
L)

X X

o)
i
-
]

>

p
Py

e T
lil-ll-ll'.dr-i'*-i'drq'-i'-h

iy

.

ax

t‘i-h-l'

& o
L NC A B AL

S
.H.] L I
.Iii:ﬂ.li

# . ..!H.-

X X KK )
':*:*:*: : :"’:"’:"’:"’:":J":J|I |
NN N N N e )
E O N N N N e
AN KK K e R e
L N N N el A NN NN e
Lt R N N NN NN N
L e 0 e 0 E e X
BOE X Kk N R KR N AR N E N
L N N N N
FOE e e N NN N o
R R

Mk N X K A K
-] I-Hxﬂxi! oA K

‘I-'l'*l'*\'*'r*lr*#‘#

L
[
T
i
)

iy R
 d e
r N
O

NN
Xy

LA L N

™
o d N

o
>
O N N )
.

»
a»
a»

a3
»
R R R R
Py
o

)

-I'-h*-l'i-h-h-h-h-h#-h-h-h-h#

L '.-Il

L

'll'll-ll######‘###*###i##i######

i

e e e e e e e

-Il-'ll_‘_-'ll-ll

™
'
™
o
e
S

Pl

A

»
o

»

X
F
¥
F
F
»

]

F
L
k)
S
X &

)
L

Iy
L)
L)

Foa
o
¥

-

»
¥

s
a
ip

e e e T
™

ERE N NN N N N N N N NN

J-:-\-
N O i N )

a-:-v.-
R N N R N )

L)
)

X
%

F
»
»

L)
)

k)

Ca M )
e ¥ xRk

Wl ¥ &8 8 ¥
R M

P M NN )

L ]

F
¥
»
»
¥
»
F)

L
]
FY

L
L |

E o

» -*4:4-:4-:4:4-:4'

I M NN )

L
)
L

€, 4
i
)

-
Fo)
o g gty
R e )

a
'.-h
L
L
'.-'!

el )
» ; ;

L) N e ) - N M )
Rt N N ) . PN M o ]
Pt el B MR B . N X d | e M

i
L
I
»
»
[ ]

»
[
a»
L
L
i
*-h'.-h
& In
i
L]
a»
i
X

»
e e

x [
L )
F

x

)
Py

i-*: ¥ A
-h:-h-h
L
-h:-h-'r

x
RN X

i ]
o A Mo

)

»

K
o
N )
o)

e

o o

)
N
™
Xy
Eo

Fy

q-t:Jr
L)

L
LAC S K
iy

x

o
-

xox
L
Fy
L)

LINE
L N
L
iy g
& i i
-h-hi'.-hi
L N
-h'.-h't-h
- &

)

™
.1,

F3
¥

FUa)

¥

o)
™
Fay
N
L)
-
[
)

F3

]

i

i
o)

L

w
Mo A M E
:!Hx?!!ﬂ!.-
.

x wom

)

)
B

T
-h-h-h-h-h-h-h-h*-h#-ht-h
L N N NN )
L
L
‘:*:*:lrlr-'r-h-h
LR N NN N N N e )
ip g i
o
o dp g

ERE M)

R e e e
e e ey P N,
i

-
RN
E N )
:a-"-h:a-:a- -
x
P g O o I T

L]
]

¥

)

)

PN

oy

4 4 o

£

L
""ll-ll'll-\l-l'-ll-\l'll-'!ﬂ!-\'-'r-ll-ll-ll-ll

CR )
i)
N
T
o
[
.

)

]
L)

]
F
L

-h*-h-h-h-h-h-h

L
ooy

>
L

L
'.t'.#

L
A A X M J
o
o "RHH.H H.: H.?d!?d d

¢ A
o WA
| ;l":i!'ajﬂ:;l:n::l:::l:l: -
e A A A N |
A A A A AR A ANANYAEEN i
o e e e e e
i i i i
AR A M A M W A W MmNy
e e e | i)
R T ;‘.h::.l-:.:. X x:h
L] i e i i e

H IHHIHI E
, | I-IHH!H!H!H"HH-?‘; 'H!.I% :.I-H'HHH!I....-I.

i
e
A
. "
e
E o e )
PO e W

i-h'-h*-h-h-h-h-hi

LS N NN )
L N N N

]
-
Foa)

L)
X
L]
ar

PN N N N NN )
DN )

o
Fo g

¥
*x
™
;**:4. Jr:
Ly
K kX

XA

S

R
M W M S
b

LA NN

b

LN N N
LI

IS
X
X

Xy -h:-'r:-'r:-'r:-ll
PN

Pyl

EN )

i
-h-h:-'r-h
e

iy
X
P )

o

»

& o
i

)

Ca )
P

Wy AN
p L e M

a

o )

]

a,e

X a3
X E'Ix-?!x!xﬂ. x_ 3 N

"ixxlllilll

N NN N )

EROE et NN )

ap

L ) i-h
[
L)
r
s
L)
L)

N N )

»

N

X & Fr & &0

NN

xRN S e )
Xy &
L
X
L e )

)

P

X
L)
E )

,

LN K |
)

|
I:I.l
-




W e i
e e e e
PN SN

[}

[}

ir

»
»
F)

*

L T N I N

R o i

& i & g i b b bk Ok a
l_.._..__ .rnn.....-..............._..........__ b b

CRC N

ke i e

L)

-

L N

A Rk e e

S k aomoa

r b &
b a b b & omoa

Fl

o A
SR e i

i

i

X
»
»

Ll

ir

LI

d dp dp A b b A oa K

D N U s

oW W oW oW W W o W T N W W Tomow

AT TR R
IR A N M

W a T Rk ke

waa A e

Pl T
L e N

n A e e i i i i ek

n AT e g e e Bl e e e e R kb b ks s a

LAl

Lol
n e M N W R i e e Tl e e i e e

X
[

ir
Lol

-
L3

Cal)
o & A
EIE T R A A AL N N R N R N AL A AL N L N AL A I

L

[}

+

-
i

-

-
L3

X

& b b b b &

*

......_...1.._...1.._...1._1.._.._.._l -
& b d bk oa

i b k&
i 4 A k.

W R e R e U e e e e a0 ey e dp e el e i K b b dr bk a ko
B A A e e e e e e U e U e e e e e e e s

"

.

xR A A N

A A

A

|
., |

P a . X d oA b d kA i & & 4 a2 aoa
C) X, P N R A T N e L N P e P P S AT T N
dr ol B W i b b e S b ok de o deode Joo ool b dr de b b b Jp o dr & & Jp droa b o
W i dr g 4 b ok kA bk om ok bbb odo A h o d kb od dod bk Bk
o & o b odr &k b b s s b d b d N h s b xrh s ks s oaoa
Bk bk ko kb M M B M Ak kb kb ke kb bk ke
- a

FY

L)
do e L)
e T e e ey

o
o
o

»
¥
i
X
™

o

¥ i

Py

X &

oy

.
i i

L
X
F)

»
L

-
L)

US PP20,794 P3

Sheet 5 of 5

)
X

L it

Jodeo g & Jp ok d

CR el gy

LAt e )

N

i
"‘I‘Jri'

-':*:*:*:"a-

Lt RE A N )
N R NN
FA
E )
XN

)

”....r.......r.....r....r...
e

L)
»
)
N ]
¥
.
o
)
3l
»
»
Ty
»

M A
e A A

3
N T e

oy

X e iy i i

e e e e
i

)

N L)

»

)
¥

i

J,
)
LaE SE B )

X
PN

5
s
i

F3
X
¥
F3

»
Iy
ALK R K

»
»

)
L
L
LN
Ty
W
* oy
L
X
)
)

LA
LR )
i

*

LN )
Cal a0
AL AL N

i
i
iy i
i

L ]
]

ok Bk K KX
x
X

L
»

o
&
¥
¥
it
et Nt N
» X
» »
» ¥

& ‘i *
*-I

K ok X x ar

Pl o
LA NN

»
L ]
&

W
-

N o
[
™

F

&

X
E

)

I
o

" »
E )
RN M NN
dy ey de e e e
Ik ki
LS
n
o

L

E )

X &

o

bR A N
Ly
L
Ll

X
F)
ar
i
##*#k##k
i
r

XE RNy

A

N N I PE NN i
B W B E ok ko kN A
o n e N N M

=

*

»
o dr de i
Wk

o Ao
A N

W e ey
e
)

™
X ar
Ea )
¥ ™
i

i
X

L
¥
»

-
.r._...q“._..
X ax &

EE
X kK
ENES

el 30

)
¥

_-_.-_..................r.r.._.u....._l

I
i
s ¥ " ¥
AL NN S ) .___
BB b e e ek AR AR
r F
e e e e
....
.._.

i
X i
X X i
)
»
)
PN
F

F
)
¥
¥
o
I
X

Lt

)

KR K kR
™
i

N Eal)

i

)
a»
»

Ea )
i
)

»
:Jrq-
Cal)
X &
XX
X &
Eal
R Y
X

i

i
i ey

X
dr
¥
i
¥
i

¥

i

i
X x

X
L
I
B

I

o)
o
N

F)
o
+
X
L
X

»
¥
i

)
Fy

L
X
F)

X
&
I
¥
r

& dr e e A dp e e
&
..u"m. NI AN
II-_I-_I-__-............._........................_....#.._ .

L )
»

I'- "I

L
F)

LK

II"H"H”H“H”H”H“ .
ERREERESRZE N
EMNERKRENK X X
E R XX XN KX
KR EX R X X
EXXREXXE XN
IIHIHHHHHHHH ]

”l E .Hllllll

HHHHHIHHIII“I

e

HIHHHHHHIIIIIII"II

LE K X X N KN
E X EE X F

et
o

X
X,
-

X
A

R e
xx KN

AN
N

|

.
Y

-

EY)
xux.r..x.x.r.r.r.v.xxr.x

A
.

E N S N

A o

o

>,

X,
AE A A XX NKXELNN

]
A N NN A

i e

Jrod b dr Jrom dr 0o dr o dpoip &
T L L L T S A A,
.-..-.......-......:...1.._ * .._._1..1.._..1 .__...l..rl.-_:.....l..-...!.....t.r.t.-..-..r.-..r.rt.r.r.-..... & dr dr ar Ny dr J
. - -

N N

ir

-
]

Hﬂ!ﬂ.ﬂﬂ.ﬂ?ﬂﬂﬂﬂ!

. E

O
A,

-

O i A A
E g i i
e A i

o

N

.
A
X,

PER M JE M MMM

L A XM N R

A

MM MM N MM E R

oA MoK RN KK REER

A E N XXX ER

e

Ea)

&

o
ar

I"li.

L]
L ]

"

i dr b b i b oa &

I.l."_.-.-.-.-.-h.-_.-..-_.........-..-_.-..-....................n.rn.r Bk ah

L

A d a e W W & dr bk a h hoaaomoakoa

DR e e A N N N

o dr A i &

L]

o E N NN

| H!F!

]

M A el

dr odr dr b h b b i hom s a koK

x
-I'

k]
L NN

h_]
Mo o e XA XA A A

e o e
M
M

ek A A N

o d e e kA k] .__.._.__n.ln.__.i........__.._......_.r.._i.r...i.r.l._..r......_.....__..-.....l.r.-.
III ]}

A

e

o

Rl o hom ks ox s kM oy

_-.._..”-umu--

| |
s
.H“ﬂ
L |
|
- L% N
o s
XX ¥
L A x
A E_R
LN X
F i 4 x K
LA e_r
Bk HHH lﬂﬂﬂl
» oy X x
¥ X anu-
* HHH .' ﬁﬁ
: % o
. o W i
F
[ ] A
[ ] | J .HHH
mEn e
i el XA s
e X NERE | ] E .l“
" l“l“l“-" l"ﬂ = "HHIHﬂ”H_“ﬂ”!“ﬂ”ﬂ”ﬂ”ﬂ”ﬂ“ﬂ"ﬂ"ﬂ"ﬂ"ﬂ ]
Ly EXRER | A MRERENMNNEENESENENENENEEERE <
[ e N X x N E X XENENTNXNEENEXERE
[ ] X xR BN NN N XN NENNYNEREXRE -
L] X X X X N AN A M MNERENEN
& xR K | A A Mo R N NN N ]
L] xR XX | ] i o |
Ly F A M N M N oA MK N M F
L ] | AN N N N A X N R NN N |
L EEREN L LN M M N i oM
& _ir | | - A g i KX K
L) E R KR | E g g x K
L ] X R N ¥ | i X Fr E
4“1.* "H“I"H"l -l lﬂl .H”H”ﬂ”ﬂ”ﬂ”ﬂ ...-
L ] ERXRE Hlﬂ X X XK XX
E R RKER |4 R EFRX
ERER Ilﬂ EENREEE
e e e 2
l-lﬂ lﬂlﬂlﬂl.l-. ; Hﬂ!ﬂlﬂﬂ"ﬂlﬂ Hﬂxﬂxﬂﬂﬂﬂu ;
|| X XTNRENRER A X X X BN N XX
% ERERRERERTR LA XA X RE o
XX ERERER LA X T RE N XN
| ] K RENRER L X K e N L N M N M
EEXTXREREETNE xxExE F
K KENERREER MoK xRN X M
X XTNENEXNRENERNR L X MO M
.-l.l-[- Iﬂ"ﬂﬂlﬂﬂ"ﬂ!ﬂﬂ"ﬂlﬂ : Hﬂ"ﬂﬂﬂﬂxﬂv
.l'lll KREREXTREENRETR E
lxlﬂﬂ T XTEFEREREXRERNR A E_E XXX
] xR KENENENNRTRN & e |
llll'l TREREFERXXREX -] -
o e e e 0
P N ) i EE R T ® * "
' ae p e de WO i ] nl i wl) x
W de i dp e i i " -_In.-lnn_-"l-_lll-
e e o )
I e ey e »
P L L "l
e e - ) A e ) e,
i [} oy " " LN S o

I
il.I-l":"I e

i)

N N

-

H:HF!

A m A
:':'n'a ] PN
i i i i
e e o el e e

»

FE R

A

o

o
At

F!!HHII!HIH_I'

H
.‘.HHHEF!HHRH =

F
N
F

[ ar dr o ey i
Bk & Ak a kR
-il"-_- [ . ......H...H...HtH...H...H#H ¥
ar
-_" -_""-_I-_-_- -w”...”.qﬂ...u..r.rn.q ...H.q.__.
& o dr
'l |-I"l"- e ot

R

"l T
. )

o
.
FY

-5
it

A

F |
)

E
K
]

W A

]
.

H"
E

N
Al

iy
"y

b4
-

o
]
AN

|

M A M
x
iy
Mo

H
W
Y
H
E |
E
‘e
FY
W W
)
o
|

i i
i

HH“?‘!H
»
LN

L]
|

L]

-

)

]

I

-

M

A

M
:u:'u'u'u
i

a

-

i |

!PFH

>
Mo A AN AN KN

x
s

y

A MK
o R TN
i

y

s

A

oA AN N N NN NN

X,
M

‘M

2
EY
Al
Al
Al
2
EY
EY
E N

- ":”&H..H...H...utnkn...“.....__-_

L A N
B e e
N A

“- AT S NN N i

X
]
]
ol X
Ko o e R
x
]
X
)

M
A
2

s

M_A

d F
EY

-

|

A M
HHHHHMH.MMHHHHH
A xuﬂ.x

)
Al

||
EY
L
k]
e
)
d F
HHHHHHHHHHHIHFH'H
M
A
P,
M

-
EE ]
)

Fo
e N

v

g

AA

b ]
A_A X A K
A -

b
X

4o M A M A K

b

at
Al
M
X
.
o

A
XS
a
F
-
o
x
-
-
E 4
4
.
2

]
M

N
o
EY
W

M
X

p_J

L

WM N KRR M A M
r o K
]

H
Al
A

o
o
M M_M
o e, e e
e
Fo ’xﬂr:_!x’x’.
.”:i!”x_ i
)
-
X
-]
M
AN,
-
-

Al
EY

Mar. 2, 2010

U.S. Patent

'I "I'

5

'I.- 'I

|"u._---u

o

o x k w

¥ r....___-_"""-_

drdp dr O & dr W
AN

R N o

b M Mok
e

WA

N

drode kb dr A Al )
N N llnn"a
|

LN N )

i dr b b Ak

N & &

i e
o
LR

L 3
LN o
II..I..U.-.&;.;...;.-.

ol

?lx?d:il!
N

M_N_A
A
Illnlll'
|

Jr) o
o

R
S

o A

iy

. :.:H'il-l 3

WA X

M

IHHHH"H AN

s

M

AN A HHH"H >

™
Al

A ERERETFREREZTREN XX
X llﬂlﬂlﬂﬂﬂﬂlﬂllﬂﬂxﬂﬂﬂﬂﬁﬂﬂ L
.FHHIIIII HIEIHHHH!HHHH”H“HI N

|
|
Mo N AN A AN A

A

Mo A A M

L |

HF!‘.F!HHF!HHII

™

A N

FY

W

oo IHRHH"I"H!HHR'HHH"H

MM A AN NN

]

i) ] ]
N N N N xﬂ:ﬂ;ﬁ;ﬂ:ﬂ;ﬂ:ﬂ;ﬂ:ﬁ:
?dx?d’?!' : g
)
P‘E

e
L g i
L L

X

i
e b
R
PN L L
o

F
|

N
Al F':F!
P |
2
- ?"x?"xﬂ!?!x?!!. d

2,
N
M
M

MM N M MM
AN A AR MXAXE X X NNEMEXMNE
-l!lnﬂlﬂﬂﬂnﬂlﬂxﬂnxxﬂx MM N N M N N M I.-

:l::x:;l::u::l:;l XA N XA
i i i i
AR N A A M X N M A A A

A A

L :v:r:x:
e iy
i .

!l!:“?t
!!HH?"
F
X
X,

x
>
)

o A

L
M
:'il!
>

M
AN

A
,
.
oy
'V

N

H
)
E |
Ml

A M
x A A
!H’F H:'F'x?d |

FY

AN A A NMNAX X
o

Mo M ox M

e
)
|

.
>

i‘ﬂ"ﬂ!ﬂ-ﬂ > H:'d - :'l”:‘l! :
]
>
>,

gl

2

ALK A A M N M N A M M N

~.
>
‘IH"HHHHIIHHHHHHI_!H

o
>

.
X

o
a

]
e

k.

oS
Al
F
A
Al
E |
1]

X
|
-]

N
HHHHHR

Al
M
HH"HIJI!H

M A M A AN KK MK K
|

H"'l N

»

-

.
?ﬂil
-

>,

N
H!l"ii!

HHHHRH
-

:H:Hx:'!?d
oK E N M
|

-

X
X
|
|
23
1Y)
|

|
)
Ml

o
AKX
M
¥

o
u”x ’F!xﬂxﬁ’! F AN, H’H’P

PN

. ]

.
AN AN AN
!‘H'!’H‘II’HFH’H

~E A

M

X
i o

]
mp e e
R;;:"' i,

X
I

i
A

R

l-

FY
.
.
Ml
|
|

-I:.

Ao A A A N A M A
-

L N N
H.!.HHH‘EH

HH"RHF!HHHHI

A N N
e,

i N R i

M
M
A
]

F

Al
Al

M

NN N N N N
EY

L]

N
xu'?‘xx:uxx:!:ux:!l

A

e

iy i HHHH

i

il i i

E |
Mo NN N

.
FA A N

e I
S

”:l

A RN N
]

x
X

i, |
Ty
A
i
o
*

AKX A AR AN AN X
H
FY

i
A a

A A

A
b
]

P,

o
)
R

E
-
E |

E M XX
X

IIIHHHIH
AN

Al
Al
A
Al N
AN

KA
- ]
KR
E X
E R

M R A A NN NN
A_M NN

L]

|

E N
?l"?l

x_A_M
A X A

M
=,

e
KA X T KN




	Front Page
	Specification
	Claims
	Drawings

