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Latin name of the genus and species: Hibiscus rosa-sinen- that 1t 1s almost impossible to unravel the species component
S1is

Variety denomination: ‘DUP-CDS’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of hibiscus, botanically known as Hibiscus rosa-sinensis and
hereinatter referred to by the cultivar name ‘DUP-CDS”

Hibiscus have been the subject of human admairation for
centuries. While the ancestry of present rosa-sinensis hybrids
1s not precisely known, today’s hybrids are thought to be the
products of interspecific crosses involving Hawaiian, Polyne-
s1an and Asian species, among others, some of which may no
longer be found 1n the wild, 11 they are to be found at all. It 1s
thought that the first 2ibiscus 1dentified as a rosa-sinensis was
a double red form of uncertain origin found in cultivation 1n
China, India and Polynesia, to be later introduced to Hawaii
from Polynesia. It 1s known to have been grown 1n Europe
during the Victorian era. Eventually, it was introduced to the
continental United States where 1t was cultivated outdoors 1n
the Deep South as well as 1n regions having subtropical or
Mediterranean climates (Florida and Southern California,
respectively). Indoor cultivation took place in the temperate
regions of the U.S. It 1s speculated that the original rosa-
sinensis 1s actually a species hybrnd, possibly naturally aris-
ing, mvolving two or more species. Regardless, present day
hybrids are descended from the original double form, and are
thought to include in their ancestry Hibiscus liliiflorus, H.
arnottianus, H. schizopetalus, as well as other species, par-
ticularly those native to Hawati.

Today, after decades of extensive hybridization, the moni-
ker “rosa-sinensis” almost certainly denotes complex inter-
specific hybrids. Such hybrids are usually far removed from
their species ancestors 1in form and color. Flowers character-
1zed by spectacular size, color intensity and, 1n the last several
decades, ringed and spotted patterns have been produced by

U.S. hybridizers 1n Louisiana, Florida, Hawan, Texas and
clsewhere. Other hotbeds of hibiscus-breeding activity
include Australia, and more recently, Tahiti. Today’s tlowers
are removed from their species ancestors to such an extent
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contributions which comprise a modern hybnd Aibiscus.
However, 1n the past, despite the fact that hybridization was
giving rise to flowers of spectacular size and color 1intensity,
very few 1f any early hybrids attracted the attention of large
scale commercial propagators. While the flowers were truly
some of the most impressive 1n the entire plant world, hybrid-
izers had been selecting predominantly for bloom character-
istics. As a result, many of these spectacular hybrids were
weak plants which, even with the best care, were short-lived
and difficult to grow. The occasional production of a spec-
tacular bloom was enough to keep the interest of those truly
dedicated to growing something rare and special, and thus
new hybrids continued to be produced by hobbyists with
abundant passion and small amounts of greenhouse space. As
aresult, more breathtaking varieties were produced each year,
to be distributed via graiting among dedicated hobbyists, only
to die out within a time span of 10 or 15 years. It should be
noted that the majority of the varieties introduced in the
1960°s, 70’s and even many from the 1980°s and 90’s are
likely to be lost to cultivation, i1 they are not already.
Progress toward the development of a plant which an aver-
age gardener could easily grow and enjoy was slow to non-
existent. Many varieties were difficult to root from cuttings,
and even 11 they did root, many varieties, when grown on their
own roots, were extremely susceptible to fungal and bacterial
root rots. Some grew acceptably only as grafted plants. How-
ever, grafted plants suifer from a serious disadvantage 1n that
the quality of the graft generally determines the quality of the
plant, making the production of umiformly vigorous plants a
difficult task. Furthermore, after several years, i1t 1s common
for grafted plants to develop stresses at the grait union due to
the unequal growth rates of the rootstock and the scion. Such
stresses can eventually lead to loss of vigor and death of the
plant. Moreover, grafting does not completely cure the prob-
lem of root rot; surprisingly, the rootstock, when grafted to a
root rot susceptible scion was generally still more likely to
suifer rot than a plant of the rootstock variety. For example, a
plant of ‘Seminole Pink,” a garden variety commonly used as

a rootstock, 1s highly resistant to root rot. However, when
‘Seminole Pink’ 1s used as a rootstock for ‘Romeo,” a modern
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hybrid which 1s prone to root rot, the grafted plant, while less
susceptible than Romeo, 1s more susceptible than a plant of
Seminole Pink.

Perhaps the most detrimental disadvantage of grafted
plants 1s the introduction of viruses 1nto the scion from the
rootstock. Rootstock varieties are almost invariably old gar-
den varieties which, over the years, have become infected
with multiple viruses. While the performance of such vigor-
ous garden varieties may be largely unatiected by virus infec-
tion, the hybrid scion of a grafted plant has generally been
significantly less vigorous than the garden variety rootstock,
and virus infection from the rootstock resulted in a weak
plant. The problem only increased with successive genera-
tions of grafting, resulting 1n a rapid general weakening of a
grven variety over time.

Because many hybrids are shy bloomers at best, the extra
stresses due to virus infection, grafting, low disease resis-
tance, and the like generally gave sparse tflower production, as
well as a high number of deformed blooms. Furthermore,
ordinary stresses such as over/under watering and mite/imnsect
pests resulted 1 a high perecentage of bud drop. The buds of
large-tlowered hybrids often take relatively long times to
reach blooming stage, and 1t was not uncommon to wait with
anticipation while a bud swelled day by day, only to be dis-
appointed when the mature bud toppled from its pedicel on
the day 1t was to open.

Moreover, because of hybridizer emphasis on the flower,
the plant was oiften relatively slow growing and sparsely
clothed 1n leaves. Such plants usually do not attract purchas-
ers as they do not have the appearance of garden-worthy
specimens.

It has been noted 1n the industry that a hybnid Aiibiscus
seems to sell only when 1t 1s bearing a bloom. The practical
elfect of all of the above-mentioned 1ssues on a retail outlet 1s
as follows. A garden center will order a number of plants.
Many of the plants will arrive either in bloom or up to several
days away from blooming. The blooming plants will gener-
ally sell the first day. On several subsequent days, new blooms
will open on the remaining plants, and some of them will sell
as well. However, by the fourth or fifth day, the lack of perfect
growing conditions begins to take 1s toll, and the plants begin
to drop their most mature buds. From this point on, the plants
essentially sit around until they are marked down or even until
they decline to such a degree that they must be discarded.

Such characteristics left 2ibiscus with the reputation that,
despite the mesmerizing beauty of the tlowers, they were for
collectors who had time to attend to the seemingly exacting
requirements of the plants. As a result, while new varieties
were produced by hobbyists yearly, propagation of modern
hybrids on a commercial scale was generally rare. Common
garden varieties (‘Seminole Pink’, ‘Brilliant’, ‘President’,
‘Painted Lady’, ‘Buttertly’, ‘Lago’, for example), which are
casy to root, fast growing, and tolerant of a wide range of
growing conditions were the only Zibiscus widely available.
The “exotics” were of little interest to commercial growers.

Many new varieties of hibiscus representing a vast
improvement in rosa-sinensis hybrids, have been produced
by an intense hybridizing program conducted by the Inventor
at his commercial nursery 1in Plaquemine, La. The objective
of the program has been to produce varieties of hibiscus
which root easily under commercial rooting conditions, grow
well on their own roots, maturing rapidly into well-leaved,
salable plants under commercial greenhouse conditions. Fur-
ther objectives are to produce kibiscus cultivars as aloremen-
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tioned, having large tlowers with unique and desirable tlower
characteristics, such as size, color intensity and pattern.

Asexual reproduction of the new hibiscus by hardwood,
semi-hardwood, and terminal cuttings taken in a controlled
environment in Plaquemine, La., has shown that the unique
teatures of these new hibiscus are stable and reproduced true
to type 1n successive generations.

SUMMARY OF THE INVENTION

The cultivar ‘DUP-CDS’ has not been observed under all

possible environmental variables. The phenotype may vary
somewhat with varniations in environment such as tempera-
ture, light intensity, nutrient and water status without, how-
ever, any variation in genotype. For example, during cooler
weather, flowers of many Aibiscus cultivars may demonstrate
an 1ncreased intensity in pink tones. Furthermore, as with
many varieties of hibiscus, cooler weather can result 1n a
decrease 1n flower diameter, and a corresponding reduction 1n
s1ze of sepals and pistil. Moreover, as indicated below, plant
characteristics vary greatly with culture, with internode spac-
ings oiten increasing i warmer weather and with higher soil
fixed nitrogen content. Plants grown at higher temperatures
also exhibit a faster rate of growth. In general the plantused 1n
the following description was grown at temperatures which
never dipped below 35 F. Because the Inventor’s one gallon
pot plants are grown for an average time of about 3.5 to 6
months prior to sale, and the 10 inch pot plants are grown for
an average time of about 7 to 8 months prior to sale, 1t 1s
difficult to provide a precise temperature profile required to
give the average plant measurements described in the below
description. The growing period can encompass several sea-
sons, with seasonal fluctuations 1n high/low temperatures as
well as photo period. It 1s expected that the daily high tem-
perature ranged from about 70 F to about 95 F, and the daily
low temperature, which never dipped below 55 F, ranged
from about 65 F to about 80 F.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of ‘DUP-CDS”
These characteristics in combination distinguish ‘DUP-CDS’
as a new and distinct cultivar.

1. Glossy, dark green leaves.

2. Upright, moderately sturdy appropriate for container

production and culture.

3. Freely flowering habiat.

4. A large flower characterized by a deep brown-orange
pistil and center zone shading into a bright orange which
extends to the petal margin. The underlapping petal edge
1s highlighted 1n deep orange.

5. The plant 1s at least as free-flowering as each parent, and
has been found to root more easily under greenhouse
conditions than either parent.

BRIEF DESCRIPTION OF TH:
PHOTOGRAPH(S)

T

The accompanying colored photographs illustrate the over-
all appearance of the new hibiscus, showing the colors as true
as 1t 1s reasonably possible to obtain 1n colored reproductions
of this type.

Colors 1n the photographs may differ slightly from the
color values cited 1n the detailed botanical description which
accurately describe the colors of the new hibiscus.

The photograph on the first sheet (FIG. 1) comprises a first
day tflower of ‘DUP-CDS’.
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The photograph on the second sheet (FIG. 2) 1s a view of

the reverse of the bloom.
The photograph on the third sheet (FIG. 3) comprises a

flower profile which demonstrates the relative proportions of

the pistil and bloom diameter. The calyx 1s clearly visible.
The photograph on the fourth sheet (FI1G. 4) comprises one
plant 1n a one gallon container.
The photograph on the fifth sheet (FIG. §) comprises a
mature leal.

DETAILED BOTANICAL DESCRIPTION

In the following description, color references are made to
The Royal Horticultural Society Colour Chart except where
general terms of ordinary dictionary significance are used.
The following observations, measurements, and values
describe plants grown in Plaquemine, La., with one plant per

one gallon container. Plants used for the description were
about 22 weeks old.
Botanical classification.—Hibiscus rosa-sinensis.
Parentage:

Female or seed parent.—Maisfire (not patented).

Male or pollen parent.—Cherie (not patented).
Propagation:

Tvpe.—‘DUP-CDS’ has been propagated by taking
hardwood, semi-hardwood, and tip cuttings, with
semi-hardwood preferred. It should be noted that
many methods of asexual propagation, such as tissue
culture and other cloning processes, can be expected
to show some degree of success 1n the propagation of

the present cultivar. However, of the methods tried by
the Inventor, the use of semi-hardwood cutting has
given the greatest yield of commercially salable
plants. Asexual propagation has resulted in plants
which have the flower and plant characteristics of the
original ‘DUP-CDS’ plant, and thus the varniety 1s
stable. Cuttings from ‘DUP-CDS’ generally root well
under commercial greenhouse conditions. While
greenhouse conditions such as relative humidity and

other factors such as cutting age prior to planting
alfect the take, 1t 1s not unusual to get a take of almost
100%. Please note that as successive generations of
cuttings are raised, the raiser may experience a drop 1n
take due to the incorporation of virus, particularly 1f at
some point grafted plants are prepared, and cuttings
are taken from such a plant.

1ime to initiate roots.—An average time of nitiation at
approximately 22 C 1s approximately six weeks, with
slightly longer times during winter at comparable
temperatures, and slightly shorter times during sum-
mer at comparable temperatures.

Time to develop roots.—An average time, at approxi-
mately 22 C, of development of a root system after
imitiation, 1s approximately six weeks, with slightly
longer times during winter at comparable tempera-
tures, and slightly shorter times during summer at
comparable temperatures. It should be noted that root
imitiation and development can be aflected by green-
house conditions, biological stressors such as disease
organisms, as well as environmental stressors such as
low or variant relative humidity, over- and under-
watering, temperature variations or high or low con-
stant temperatures. Thus, rooting times can be shorter
or longer than the times given above depending on the
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values of many different characteristics during the
rooting process known 1n the art.

Root description.—Fibrous and well-branched.

Plant description:

Plant form and growth habits.—Perennmal evergreen
having upright, moderately sturdy growth. The
growth habit 1s generally compact. As recognized by
one of skill in the art, internodal distance can be
dependent upon greenhouse temperature/time profile,
tertilizer availability profile, and other factors.

Branching habit.—Well-branched, developing approxi-
mately 4-5 laterals when a single stem plant is
pinched back to a 5 inch height.

Plant height, soil level to top of flowers.—A salable plant
in a one gallon nursery pot can be approximately 14
inches high and 8 inches wide. Please note that cul-
tural vaniables such as those mentioned under “Plant
form and growth habits,” above, among others, can
cause significant variation from the values given
herein.

Lateral branch description.—The average branch char-
acteristics of a salable plant grown in a one gallon
nursery pot: Average Length: Approximately 8".
Average Diameter: Approximately 0.4 cm measured
at the transition from green to woody stem texture.
Texture: Immature: Smooth. Mature: Woody and
rough.

Mature foliage description:

Arrangement.—Alternate, single, numerous, symmetri-
cal.

Length.—Approximately 9.8 cm.

Width.—Approximately 7.8 cm.

Shape.—Cordate to ovate.

Apex.—Acuminate.

Margin.—Crenate.

lexture.—(QGlabrous, rugose.

Color.—Young foliage, upper surface: More green than
147A; glossy. Mature foliage, upper surface: Gener-
ally darker than 147A; glossy.

Petiole.—Average Length: 3.8 cm. Average Diameter:
0.3 cm. Texture: Fine pubescence on upper surface;
lower surface, glabrous. It should be noted that as with
other plant growth characteristics, foliage color and
size can vary with nutrient availability, greenhouse
temperature, day length, and other conditions of cul-
ture.

Flower description:

Natural flowering season.—Year round, with number
and size reduction in extended periods of cold
weather, such as daytime temperatures of less than 60
C. Extreme heat can slow growth and flower produc-
tion.

Flower arrangement.—Flowers arranged singly at ter-
minal leal axils. Somewhat free-flowering, with usu-
ally one to two developing flower buds per lateral
branch, flowers generally face upward or outward.

Flower appearance.—Large single bloom. Flowers are
open for one to two days before senescence, which 1s
often accompanied by partial or full petal closure.
Flowers persistent.

Flower diameter.—‘DUP-CDS’ flowers are generally 1n
the range of from about 6.5" to 8" when fully open,
with largest tlowers produced during warm weather
(for example, day and night time temperatures above

73 F).
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Flower depth.—Flower depth was measured to average

approximately 3.0 cm. Flower depth was measured
alter removal of a petal and a sepal to expose the base
of the pistil. The measurement was taken on a fully
opened flower 1n the direction of the pistil, from the
base of the ovaries to the maximum height of the
flower petal. The depth was measured by using the
point of recurvature of the petal whorl. It should be
noted that the petal whorl of AZibiscus blossoms can
flatten out during the day, or increase or decrease in

curvature or degree of petal retlex during the day, and
thus variance from the foregoing value 1s possible.

Flower bud (just before showing color).—Rate of open-

ing: 1-2 days. Rate of opening 1s generally faster in
warmer weather. Flower bud dimensions were mea-
sured on a bud which was approximately one day
from opening. Bud length was measured from the tip
of the bud to the abscission zone where bud and
peduncle meet. The average length of a bud which 1s
one day from opening 1s approximately 6.8 cm. Bud
diameter was measured at the widest part of the bud,
an area approximately halfway up the outside of the
developing petals. The average diameter of a bud
which 1s one day from opening 1s approximately 3.0
cm. It should be noted that bud dimensions can vary
somewhat with cultural conditions, and variations can
even be observed 1n buds which are at the same stage
of development. Shape: Roughly acuminate to ovate.

Petals.—Texture: Smooth, satiny, rugose. Arrangement:

The corolla consists of five petals arranged 1n a whorl,
having regular partial overlap, even when the flower 1s
tully open. Shape of a petal: Roughly spatulate, with
a rounded apex and a truncate base. The margin of
cach petal 1s undulate and entire, such that the margin
of the flower appears to be undulate, and the overlap 1s
excellent such that the flower margin appears circular.
A representative petal length was measured to be 9.2
cm, and was taken from the base of the petal to the
farthest point on the margin opposite the base. A rep-
resentative width 1s 8.6 cm, and was measured per-
pendicularly to the pistil at the widest point of the
petal. Petal size can vary with cultural conditions,
such as temperature, and thus the flower size and
shape can vary as well. Often, flowers which are pro-
duced at colder temperatures are smaller and appear
more fully overlapped, giving almost a wheel-shaped
appearance. When fully open, the edges of ‘DUP-
CDS’ flowers can be somewhat recurved, but gener-
ally the presentation i1s such that the fully opened
blooms are flat to somewhat ruftled. The color of a
warm weather flower 1s described below. It has been
observed that variations 1n temperature can etfect the
stronger or weaker expression of certain pigments,
changing the balance of color, and thus variations in
color intensity and pattern can occur with tempera-
ture. Cooler weather may increase the presence and/
or intensity ol pink or orange tones over the entire
flower. It should be noted that the colors of hibiscus
are among the most changeable of all flowers. A
newly opening morning bloom generally has the most
intense coloration, but as the flower flattens out and 1s
exposed to the sun, many pigments begin to fade
immediately, resulting in a flower which can look like
a different variety altogether. While the flower of
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‘DUP-CDS’ fades less than those of many other vari-
eties, exposed to strong sun, the petals can fade such
that they are mostly a uniform soit yellow by the end
of the first day. The morming colors are described
below. Color: Upper surface: 32B pistil and center
zone shading into a 24B which extends to the petal
margin. The underlapping petal edge 1s highlighted 1n
30A. Lower surface: Uniform 18B shading to 19A at
the overlapping side of the petal.

Sepals.—Unlike the petals, sepals are relatively invari-
ant 1n color. Their size can be aflected by the same
cultural conditions which affect tflower size. They are
generally smooth and elongated oblong with acute
apices (pointed tips). They are fused at the long edges
into a cupped calyx bearing at its brim the five pointed
tips. When the petals of the flower spread open, the
five pointed tips, which are flush with the backs of the
opening petals, are forced into a radiating five point
star-shaped configuration, which can be observed on
the profile and reverse pictures. A representative
width, which 1s measured perpendicularly to the long
axis of the sepal at the position on the sepal at which
the oblong edges transition from fused to unfused, 1s
approximately 1 cm. A representative length, mea-
sured on the sepal from the free point to the fused
point 1s approximately 3.1 cm. Color: Upper surface:
Close to 146A. Lower surface: Close to 147A.

Peduncle.—Length: 4.8 cm. Angle: Approximately 35
degrees from branch. Strength: Strong, tlexible. Tex-
ture: Smooth.

Reproductive organs.—Androecium: Stamen number:
Approximately 100. Anther shape: Crescent. Anther
color: 32B. Amount of pollen: Moderate. Pollen
color: 21 A. Gynoecium: Pistil number: 1. Pistil length
(from base of ovaries to top of stigma): 7.3 cm. Style

length (from base of ovaries to stigma branching
point): 6.9. cm. Style diameter, at base: 1.1 cm. Style

color: Base: 32B. Midsection: 32B. Apex: 32B.

Stigma number: Usually 3. Stigma color: 30A.

It should be noted that the dimensions of a Zibiscus blos-
som generally change not only during bud development, but
also during opening, as well as during the life of the opened
flower. For instance, upon opening, the petals generally gain
in length. Furthermore, after opening, the pistil continues to
grow 1n length while the anther filaments which hold the
pollen sacs increase in length, the pollen sacs open and the
stigmas separate, each at the tip of a branched style structure.
Toward the end of the flower life, possibly due to a reduction
in turgor pressure, the pistil may shrink in length and the
petals may slightly decrease 1 area. Usually, the senescing
petals of the tflower fold toward the pistil to some degree, in
some cases, completely enfolding it.

Disease resistance: ‘DUP-CDS’ has not been observed to be
resistant to pathogens common 1n 2ibiscus. However, 1ithas
been observed 1n the green house to have a higher resis-
tance to root rot than that of many existing hybrid varieties
grown on their own roots.

It desired, and if the risk of virus infection 1s of no concern,
the present variety can be grafted onto a rootstock and be
grown as a grafted plant.

It 1s claimed:

1. A new and distinct ~ibiscus plant named ‘DUP-CDS’,
cither grafted or on 1ts own roots, as illustrated and described.

G o e = x



R R R R KKK A KA M,
rvrnxxv.nrnvnxr!v.rv .

E g
FHHHHHHHHHHH
i
o RN N

A
- oA R
s Il“l"ﬂlllll

A A AKX ENKEE NN
C . r F
o N AR N EEE NN N
H

s
E
oM M A
Mo A NN
AN XN
-
-
Al
-
.
Al
FHHEH"H
HHH:H:H
xx*x"n-"'-"
o

i
i i
x
X
i

o x x”nuxﬂann“n”an H ”r.v.

e e e o o e e o e o e e e
ol e e e e e e o e e AT o
A A AR M N R N N MK MR AN AN AN KA ERTR
e o e A A .HHHHRHHHHHHHHHHHHHHH Hn”y””n”n“n"aﬂ e
r.xxnnnnxnxxr.x.x

r.......r
PR AR "

X_M .
P
] ] K L S ] . KA ML RN XX
r.”aquxnanxunwnunﬂxxnxxxxxv o ; LMHMHMH o
A A A ; Al A
A A A A A A A A A A A A A
.v_”x”xHx”v_”x”xHx”x”x”x”x”n”x”x”x”x”rr o
e ad a a a a a
; ol A N e i ; ;
a“n“a":”r.Hv_“r.”r.”v_“r.“r.”nnan”nﬂnnnwnﬂnwn”rux b ; v.v_“x”xﬂn“xnnux“a" .
A A i ; ; o
T ; ; ; oo o
.x”xwan”v.“x”n”x”xwxux”ﬂrr p i ; ; ; ; ; v.xv.v_”nwxnx”xnx“nunnxwxnuna
A A A A A ! ; i ; i ; ol i A

US PP22,106 P2

o
N NN KA

|
M ]
"F!"HHH Al
A

A_N
illl.:"

! A A A
I P A A AR AR A A A e A
| R N

£

.HHE?HHHHH“HHHHEH H!Hx“a"la " ”
MK K K N N i

A K MK R .
XX KRR RTER |

i A

F
]
i
W
N
e
i

FY
M

PP HxHx”x”annmx”x”x”x”x“x”xxn._.r.. ol ; " k-
A N i ; i -
axnl .

i)
EY)

e o A P

WA A AN A N
MM E A

AN
l“ﬂ”ﬂ“ﬂ”ﬂ“ﬂ”l“ﬂ”ﬂ
llﬂ!!ﬂﬂ!ﬂﬂﬂlﬂllﬂﬂ?ﬂ

nu.xx.x”nanuxr.v.rv.r

|
.
Al

o

Il
Pt
e

H:H:H:Hx
Al

o .x”r.”r.”x”r.”x”xHxHxHxHx”x”xnnuxnxnnﬂn“nna"n“a"xan xm
AL R BB e P S L AR RN
. e e x X r N
J o

Ly )
H:I!F.

X
XA i

R A A AN A x x

R M K R W XX WK

; X R A A A LA ; Mgk
o o ; v “”“hl“ll ' L
i )
)
|

Sheet 1 of S

|
>,

“l"l“ﬂ“ﬂ“ﬂ wl“ lll"l“l"l"ﬂ“ﬂ“ﬂ”ﬂ”..ﬂnu u..u.. x Hﬂ”ﬂ”ﬂ”ﬂ”ﬂ. ] HHH
K 1 EREERIER NN X &M XXX K R A KA
| | | HJE I JEJE RN E X XX N XXMM o
s lllll lll | E RERZXERIESXZSESERDNDZEN
E_K_N L

H
IIIHHEM lll"llllmlllllﬂlllﬂll R ; IIIIHHHHHHHHH L

; )
e o A o n__. a“a ; aa"n“u“aﬂnnanx aﬂx nﬂx”nnxxx A

A A N

X,

x

x

|
E |
L]

L

AL AN
A
1
|
A
X
o
o
i
o
i

A
-l
Al
Al
.

M
|
X,

M

|
Al ?l"?l

H:?l

F'!x?"

F )

A
AN

|
E N NN

Al A N NN

A
i

] ] i o __.a"x"a“a“n"n“a“xﬂa“n“x“nna "
" A ; E A A i ;
. R P o 2 B B A

. Oy TR "Wmmhm.“"nm".ﬂmmm.....”“mﬂ“m“m”m“m mnn A

]
A
A
Al
Ml
A

N
Ml
x
.
FY
x
H

" s

o W
l"nnn“a"n"nnnnl"n" ” L
EX X XITXXRK | L AL

A A
-H-
M
!I
Al
X
x
A
=
A
?!"
]
-
F!?F!
>
-
M
a
Al
A M AN N
oA

M,
A_N
A

A

Al

I-I
A
Ml
Al
H
|
FY
M

i

|

X
]
]
x
i
PR

|
- |
A
Al
Al
N
E |

|

_A
'I-H
I:H:IH
AR N
?l!?l-?l

Al

M

)

o

)

H
]
1)
H
Ml

| EE ]
N AN NN NN N XN ] FEJEJE FEIE O NE I IE O IE M O & o & & o M M N
| EERERFE IIIHHHHHHIHHHHHHH x. LA, x X
EREREERT
EE xR

|
n
|
i |
x
EY)
*
i

HEFHHH

|
|
A
|
Al
FY
x
]
H
|
F
x?l
|
|
A
.
Ml
]

X
A
| ] y LA M EE R
l

K E K
e »
S R AR R T

X XX [ A M

XN XXX ¥
e o e
l“n e e e e e e e e e
e I

" "

|
A
|
oo s A AA NN

o,

A

P,

)

F

Ml

o,

F

Al
|
Al
2

Al
Al
-
H
-
‘e
-]
o,
-
E |

|
|
A
FY)
]
!
A M

A
M
A_A
A A
|
M
L.
AN
-
.
a

i
L
A :x”
!
Y
X
M
|
|
x

. i

LTl
A
i i
|
N AN
|
i i
i |
|
|
)
)
AN
i i
A
2 Al
|
A
|
Y]

iy
; )
R

A
%
HH

A A
A_A

H

Al

Al

Al

Al

Al

Al

]

)

F

]

o

F

|

L

)
AN
"
i iy |
|

|
A
Mo A
i
|
)
|
|
.
A
M
FY]

A

X

-:'H-I
"
'l

gty
lﬂ:ﬂ

E |

-]

-

‘e
A
A

AP L ”

Hﬂlﬂxﬂ.ﬂﬂ.ﬂﬂﬂﬂﬂﬂlﬂlﬂﬂ r_E K HPHFHFHPHFHHHHIHIH s IIH e HI
] ]
]

I.I |
e
-l

A
A

R e . . . ; ; g e P R o A
i xMﬂ:ﬂﬂlﬂﬂﬂﬂﬂ#ﬂﬂ!ﬂﬂfﬂﬂl ;| o b oy i i o o ac e g oo o nd e e e
HHHHHHIHIIIHIHIIHE!H.HII IHHRH!!HH H!RHHHH A Hﬂxﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂxﬂlﬂl K
vuﬂxﬂxﬂxﬂﬂﬂlﬂﬂﬂlﬂllxﬂll k ol i gl / IIIH!HHHFU.HRHH! k. .HHHHH oA XN E
k. ] lﬂlﬂlﬂ!ﬂ?ﬂ?ﬂ?ﬂ! L .HHFHP FHFHH.H Ty

7,

Y
E
i
X

EY
EY
EY
EY
EY
A
A

)

llII"H"H“HHH”H”HHI"I“I"I"H“H"H”H N

EREXXEXMNNELEXSEX KK

IIllﬂﬂﬂﬂﬂ?ﬂﬁﬂ?ﬂ!ﬂxﬂﬂﬂlﬂﬂl
x

||
)
H

)
£
F
™
)
F
™
o,
A
Ml
|
A
M
A

Al
2
x
Al
|
Al

HH“H"H”HHH”H”HH = HHH . H.Hlﬂun.ﬂxﬂxﬂunﬂx
lﬂﬁﬂﬂﬂlﬂlll"ﬂ E ...ﬂunl E IFHFHHHPHHH E

EN AR XM
o

-
|
I-I-l
'I:I:I
A A N M N
H_M
A A A
L | HIII-HI
MM A
N
Al

Sep. 6, 2011

ﬂ
EEXEXTREREEFEEET X NEA
| J K E K A XX XREN I
i HIIIIIH "I“I“H“H“I“H”Iﬂ III“H”I“IHIHIHIHH"E“
R NKEXAR l- — v.!ﬂﬂﬁﬂﬁﬁ”ﬂﬂﬂﬂﬂﬂl
WA A A A A R
axn..“-"ln 'y
xrx X KN
IHI”H“I”H“H"II l.". "l”ﬂ“ﬂ“ﬂ"ﬂ | |
ENESXYE®R X XERRER
F | B
HaE XN EN ]
IE IIIIHIHI“!HHHIIH HHHHHHIH e

WM A
|

.. .
" oA - 4
K,
i A i
P A B
X

|
A
|
Ml
|
»
L
L ]
|

|
i i
P )

LN

Pl N

L)
:*l-._#*\-'l-_.l*-ll
X ke E

.. ... ..."a“a“,."."a",."."._ﬁ"ﬁﬁﬁﬁﬁx“ﬁ._ .
- A llﬂlﬂlﬂlﬂﬂﬂlllﬂ. .‘- y H”HHH”H”H”H”H“HHH”HH

L P T T R D R R e BN

* ; PPN BN

)
. .
[y
)
T .._
. ol
o L N
x Nl s
) dp b e & & Jr de dp o dp
R N S

E e s )
X N a

L)
E N )
llli

L]
K EEERNENERERRN R U
b F.Mr.r.xnxr.nxxar.” . WA xnﬂuxnxﬂxnxﬂn . ”.4”_..“...”...”...”...”4“
W MR NN KK t >, i h iy iy i WK A A A A
v“xnnnxmur.xx.xr.nrv_r i ; LA ; . aanx”v_”xﬂxnxﬂnnn
R X X X e
R R A e
B AR X AN A K M A A M
! AR e e N A b
ey v.xr” ; ; ; ; ; ; ; i ] ] i e ln“xHxHan“a“a”vﬂx”xHxqu IFIH 1 o .
..HJHHIHHPHPI - K s e e A k y w_xE XM lnl H ! H!H IIH !v?r”!xxﬂx o
AN X
L
A

; A A A
v.Mwr.Hxnnuxnu”xmu”u””ﬂ”rv.rwn”
o i ;

E A A A A A ;

o A A A A i A ¥
e o o o ot e o e A o R R A L

A

M
L
M

-l-. A A A
F'!!F!

2
%

.

.
A
b
]

|
|
F
|
)

v .
b xR i KRR KX R R X A ! . ; d ) d X . d
! A CH R R R A A M A ( w ( ( I ! XXX A R R A A X A A A A A A ALK
XX KX R K KK KA i ; ] XK r i i
PR X T XN K ; " EERZEXRERXXER ; ; A A A A A A
: XA ; A, ; e e A R

o)

M
X
|

A
|

|

n
)
]
o
2

2
Al
Al
|

KA
~ nxxr.xr.
] o ..IH ¥
X L k ; L A A oy
x : i i r.v”v_rnr..xxaaa.xxnxxx
. i x:”nxrxxxxn.xxx.xxnn.x

x x

x

N
-]
a
2
X
-
a
A
x
A
- |

7,

n_K n_ K K K
X XNREENEREXERTRNR
KR X X

KR~ .HHHHHHHIHII |

L

XX
i
o J

Al
F
X
HH
i
L,
H
Al
‘™
o,
)
‘2
H
H"
Ihi
A
|
A
A
|
|
F
Y
e
H

|
E |
|
E |
E |
Y
W
.
o
-]

X
-
-]
H
E |
A

E I
s
e _ et

|
Al
Al
|
)
|
)
o
F
)
|
x
Al
|

Al
A
|
||
Al
M
Y
E |
||
EY
Al
E |
F
Al
Ml
Al
Al
Ml
A A A M
E i
A A N A A
.

.x ..
o
|
.
A
o
]
Al
|
-]
]
F ]
-
|
-]
-]
|
A
A
F |
_MA
|
l.l N A

HxHHH"H-I

]

Al

A
; Al
o Al

-

Ml
oy o,
Al

Al

H
oy o,
Al

-
Al

H
o,

Al
‘2

M
2

H
)
X ™

R RN R R
X
x

E
Ml
Al
E |
Y
Ml
|
Al
Ml
FY
Y
FY

X
X

x|
RN AR RN N
T o e
Hn”xnvﬂn”xxx o
AN

-
-
F
|
-
‘2
-

e
X
A
N
iy
|
|
i)
e
i)
i
i
|
i
i
i
i

H
Al
A
Al
Ml
Al
H
Y
FY
F
Y
H
Al
Al

A

A
|
i

)
n:x
LA
MM
o]
X
A
x
.
x
X
X
.
:.-
M
e
A
LA
X

xn.:_“..

o e

o En e e e M
XA XA R iy
o e P N R R A
x

FY
o

b

n

H H - oo " a ..a__.Hx uur. Ho e e Ko o

] . > e A >

XX lll“-lﬂii N o ; XK N A x ¥ ; o AN A AN ;
- xxxnnn“nx PN H “ -n"lh ) A A A ; PRI RN W o A xrr.umnrxv.x....v.xva.x”v.rxr )
A XX A AN . ;

XN

A

o

X

Al

Al

Al
HHHHH

Al

-

-

R A

IIHHI.III

A A
wrat

E |

- |

|

s
H'ﬂxﬂxﬂﬂ

E

e N ]

|

2

HJ
L N

FY
F'H"?dl
W

£

2
Al_dd
Al
»

|
N R

.
e

; : x i .

x“"nH"nHHHHHHHH”.xn e oo ; ; o X. A 4 A A X ; lnnxxrnxxxnv.xr.xv.n”n A
O / O
RN %

oo
FY)
o)
]

.. v. .. .. -nnxnxuxxxru.
g g g WK R e o ; ; K A A A
- i /

L
k)

Ml
)

L .v_w
A
" >

x
- ! ! k k .

A A R N R R KK A » ; A x ¥
; . e an:.xx.xx.nnxuarn oo e

U.S. Patent



A r.”nr AN A : ‘ ;
LI / / ;
r.:xnn A ; i

o
A

>,
FY

Mo A A A A
FY

g g e e A N A M MM
M

o e e e N A M

; ; K i
A e A A A / WA - ; Hoy T ]
/ : : R LR

X
AN,
L X

x

X

)
-]

2
b

k]

A

Agrghynn egne
A A N N

o

A

A,

)
F

!
X
i
x
1Y)

A A M M A N M M
™

Elg

FY

>

)
A A A N KA KA
FY
Y

N S o . ; P o u._v.mu_“”n”n”wﬂuf...;.a
e e o o o e g g g Mg o P b ; } ; T ] 4
L A A A A A
L i
o A A A A A A
i A A
i i
i A
E X X A A A A A A AL
i i
:_HH.. e e e A R e

.x.x.v_.nﬂ o
Fo o o R KKK,
x

o)
)

i i i i
o

i
LA
ol
AN

A
MM
A

A M
. .
E ]
A L%,
o J

)
o)
)

)
|
i |

L BN B N N B

o
i
i

L A M N NN

A_A
F
ol

i ] . A | b L ;
o r“r”r” .““"n“l“xna“a“nna“n“n”nnnn 2 oo u A .xnmnxn“nnxnannnn“ “
iy i XA AL AL A ‘ ‘ ‘ EXREREXXXXXEERXN ; ‘ ‘ ; ; EXANANANNE NN X
d o M R A AR T R A A o ol ol o e
A i i ) o ol . ; ; XN BE XA EREEREER i X X
. “nnnnx”x“x”n”x”n”n”n i r.xxxr.xr.v.n“nnnnn”nunmn“annxxxarr s nl"jﬂﬂﬂlﬂ:ﬂﬂﬂ:ﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂ!ﬂ: ‘ AL A o a"nHx”r.“r.Hx”nnnnx”nnnnxnn”ann“n“au e M S R
A A A, A A 0 A A A A A i ‘ EEXXERERERXANNXR : ‘ ! . A i ) "
T o e P Pl P gy Py Pl ; . ; T P e Py T e o 0 ; L o R P X " "

N
A
o
A
e

o,
xﬂ
|

.
x
x
n
X
A
A
x
x,
K
]
x,
K
]
]

e

o
|
>

.

o

F""lHi'd"?!"i'!’?ﬂ"ﬂ"ﬂ"ﬂxﬂxx"ﬂ"!"lal"ﬂ"l

o
e

M
F"x?dx?llﬂl"

X

2o xy.x..

LA A AN A A NN NN XA M
A A A AN N A N M A NN A A AN

Al
X

M

]

HHI!"H >

L
H
E
N
!
]
.
M
]
]
AN
.
|

IHIHHRF'
o

]

E

F

E

)

M
AN A N M M

-
A A N

R A R e R R R W N W A M
I

A
] F""?l -

AN R
o P P
A

r
A r.”x .x”v_”x o
T Pl g P P MR B 2t N X
gt T R R B
x e .
i
"

o

)
|
2

)
)
el
A
)

o A
EY)
X

H
A, ;
v...ﬂv.ﬂl F H”I F HHH“H
i
x

EY
|

x_ X
F
AKX
A
Al
A
A
|
o

M &

US PP22,106 P2

A

atama"

=
A

‘lH-H'I"Hnﬂlﬂlﬂxﬂxﬂnﬂl:lﬂniﬂxﬂ"l-..“

Hl“l“ﬂ“l“l“ﬂ”l“l“ﬂ"l"l“ﬂl
(KR ERERERENRERERENEENRERERN
E R E N EXEREXREETERER I
XA EREXEMXKENKRESXEREIRIER®HE.IHN
MR XA NEEEEEXEEAXALRELTRELR
] ”HHPHIHF HHlHlﬂﬂ!ﬂﬂﬁﬂﬂﬂﬂ!!ﬂlﬂlﬂlﬂﬂ!
E

ot
x
e
'H"l"ﬂxﬂxl
|
M

3 [
E
o

F

P,

)
Al
2

~
M
H
Y
]
FY
~
o

M
Ml

F
Al

F
M
"?l

] KX

R ENXXERZXEE X X

_HHH HHHIHIHHIHHHHIH

L, X EREX KRR 3

>
-
-
Al
Al
-

h_]
k4
L™

P,

M

Y

P,

M

F
P
w

LA
e
)

i

EY
M
M
A
o
]

F
o

X A R E R A AN XA KA A i
n"a"a“n“n"n"n”xnxnx”xxx o ..“ - xnwnwanwn”x”nwx”xnn"
R R ER AN T RN AN )
x

™

W
S
]
E |
F
Al_A
A_s N

A
-
-
-
-
=
H?dx?l

l!"l“!ﬂ!ﬂ!ﬁx o,

m oy > e
R A A

ERKRKE XK KX XN XX XL 3N
E llllﬂ.ﬂﬂ.ﬂﬂﬂﬂunﬂﬂﬂ!ﬂ HHF.HH XK

]
N
A

AR K NFENNNEN F MM A M AN N N N AN RN
e e N
o
nnun“n u“aaannanrxr.nrmxn

N A A
Jrere
Al
E |
A
"
Y
-]
2 M
ety
IH’H. ﬂ-...:.

3

e

A
A “__.nn"l"u

Hd
b

L
EY

AKX
b

XXX

Y
A

HI
Al
E |
EY

]

.

]
IHHRHIHIIH

]

A
A
A
n
]
]
||

M
Al
Al
F
EY

I-H >
|

%h

A M NN N NN NN

X
|
i
"a"a:x:.--
" X
o e
i

:::H-I'l
?l"?d

a

o

AN AN
]
!

l“lﬂllﬂ!!?!ﬂﬂﬂﬂﬂlﬂl HIH“

E_IK
" x -
®
. X
x

HHHIHIHH.H
IIIHII HHH b

A,
M
M
n
"

AAXEEERSXENXERXXEXEXNNNN

R E
-] A
HHIIHHI
o I
2
a:

A
e Y

.rxx.aunnaanl.uﬂv , nx”x”xux

k y L]

xR

e

L
o

S

S

ll III lHIlllﬂﬂﬂﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂlll

P
|
I-I
I-l
AN
-]

e

=

Sheet 2 of S

MM Iﬂl
S

N
H
-]
Al
oM M A xE A

R KRR K i
.nunnann“ “ " " Hnn R X XX ; ; ! l“n aau“aar.nnnaua"n" ]
e r X n“.. a"n”x”x”nl ; ! ) i i ; ; - o xxxll an“n“n"xﬂnnnnn

H “ H AR R K o ; X ) F i nxxxl?-xxnxlaaa" x

e ; L . X 7 o e
A " ! " - ’ A, A ’ 4 x anHn"a"n”n"l“unn”aan

dﬂ“ﬂ”ﬂ“ﬂ“ﬂ‘l‘h I-

L
e N A A A AN N A
A

|
'I-HHH!IHI
X,
L

n
]
x

LML
.
|
i
i |
i
i

L N
A
A
Al
Al

i e

EY
|

MM M M M M AN M X AN
x
Al
.
M

A MM N A A A M
E N N N N

Al
o
|
A
M
x
A A E AN A

AN X N N AN MESAANAA
-]
|
|
|
|
.
7
Y
E |

AN
Al

A
Al
H?d
>,
Al

Y

M A
"IHI!H
W

-I...

; XA AN

nxa“a“n“n“a"xa
EEREER

":u::u:n:x:ﬂ::!
iy i i
A H:H:H:I':H
AN
AN

AN Hxﬂ
| Hxﬂu
A
I-?!:?l -
Y

]
|
]
x

l!:_:llﬂ |
I.I!H H
|

m

|
e
-I.h-

:h.l-

-
E O el el
o )

LA W N

Sep. 6, 2011

x
k k ! "I : . . lnann.u.n.rnxaaa
.anuH*H...Hknbthh_H#H._..HkHtHtHrH#H*Hkntn#nrntu..”;”*”...”..-_ ; ; ; » y L ' A
N N ol )
a A e e e e A e e e e e e e &
AW D R e e e e e e e
L e N o P

2
]
|

X
b J
b

Hil'ii'ii'lﬂxﬂil'
.

N
]

B

B
P P P R P P T,
H.!v.!ﬂ!v.ﬂﬂ!u__x?ﬂxlﬂﬂ! oA N NN

x.
. PPN ; ;
.u..un Ao v.! R, *
o

o
‘e
.

A
- Hu_
E
J L I L g o e dp o dr b dp o dp i b b O b O 4o b 'Ii. K o
A .JHH.HHHFHIHRHH.HH.HF N RHHHH. A !HPHHHR.HP i . L) ll_-.-.ll.il.l..:.l.}.}.#...}..r?.-.}.l?.r.r#.r.rb .;..._.;..._.r.r....-..}.....l.....l.l II_I l.-.l.-.l..-.l .HHU.!H.HH.HJHH.
; oA K .HHR!F!FHH ki HHH!F H H ”.H RHHH?HF ; k .r.-.'l.-.lj.}..-....}.l..-......._l.....r.r}.}..rb .r.-...r.rt.r.....-...._ .r.r.__ .r.-.......rt.....-.l ERCRE RO, A A A w A A
-
N
E
A
- i

)
Ml

a
E |
e
M

.HHHHHH NN
i
X
o
A,

A

i i

N N N

|
i)

A XX XERRKESXH
HIHHHHHIIIIIIHHIHH

o
. ! ! I b dr Xk A oo J S b ;
; ; T ; lIln_-...... P ? ; ; L n - ; ; ’ A

S N ] o M M T ] L] g dp O X o dp b K & & b b b W b & Joir i

it
p

P N N ! ; X, W ; o A A M N A A
B K N T . A ; " g i i ! iy N ; ALK RN KX
el X i e y : y iy ; ! ’ >
-.'.."I"....__......_......_..r.r.r.r._..._._-. ’ f i ;| i 1 1
X B W
W AL,

L

x A :
xR / A
o o ’ P
l..-.... i .r.-_.-..-_ - HHH.HHIIFP e J e ; e -“1.__.|.__..__.-...-..-_.-_.-..-_ x Hﬂ - .l..l_
e P 2 T R L A Nt -
* * 3 S d 3
e T . . ; o o

IHIHIIH‘H‘III

u..H.HHu..F oA

o ”r.
AR A A A A RN o FAA X
)

L k k k k k
AT g L g J T P T ) P ; ; A e . N ( un
i X
=
x
[]

n_
A A

x

.r .umxx xnxu nar..x .. . .. .xrr.r.ra

PO W I LA AN LA ; N, e p ; Wl
_x.u__xnx.xa.x:.xn.x i .xx M .x.v_xv_xv.r ; -.au... u_u.xananl

.
S|

™

U.S. Patent



TR T T K AL A A A )
e ey A ey M R Koy R P oy X
A A A A A A

o XN E R N x” ”H”HH’.U >
H..ﬂ” k. ; oo o ] F L i
oo a : L : 2 E
x = k

. . . . . . . .. . LI I B |
- - Y > - iy ] EEXEEX)
I N / ’ e A A o / ; ; "
A e g e e e e ! R R A
M P ; [ X R A
X e u .._.ll K 3 R R A

:II

H--
F HHHI

HHI

£

e

o

£

e

)

‘e

e

)

A
N
E
E

” ”H”H”v.”!?v
N HHH o
IHEI!

...Pu.”u_
ERERE XN
XX

HE N
.

E
)

ey
?E:H?l
N R

A
Y r.u_

ol
iy, |
i
aAn
)

.
SN N N
-

H-IH

A
L |
IHHHHHHHH“H
A_M

AN

]

b

)

Al

Al

|
H!H"Hx?!:?ﬂ:l..

AN e
A
|
AN
|
Al
Al

u
x

’ ’ e
“nnn“n“n“n“nnn"na " } . ’ ; a:n"a“l“n“a“l“n“n“n“n
R A d i
0 O, I R ’ A, O O, A
A AR T P / / ’ ’ . A
o o ; ’ i ¢ ; Tttt ; A M
R R . . Wodr b P
P

L
-H!HHIHH AN M
o A
|
Al
|
EHHHHI A

IHHHIHIH
|

A AN

x

EaE |

E |
Sttty

]
E

W
=
'I"I...

iy

A A I M) !
ey W e ke e
A A AN R R R ; . ; o o .___....._...q.r....f........_ﬂt.q... T
XA A KKK R X ; y A i i y X Lo xR XK KN

X
>

M

FHH.EFEHHH X REXRERKRKINK

US PP22,106 P2

Hll.h

R R i i

L A
H”HHH“H“H“H“H“HHH“H”H”F
H M M MM RN N R MMM
E N
N
LM e A e A AWM NN N
L M W W N M A R N M N
A A
i
Mo KN R ERREE N NN N
[ A M XK N KRR XX N
R HHHHHHHHHHHHHHIHIIIHHHHHFH u__u.
I.HHHEHHH
AR

|

L
AN,

FY

A

A

L
L i

)

e

FY

|
e
i)

)

o A A A i i
oo R TP PR e

] .HH:H"H’ xﬂ"ﬂ”ﬁ”ﬂ”ﬂ"ﬁ"ﬂ"ﬂ"ﬂ'ﬂ‘l‘.‘
N
E I |
Hd
>

H
J H!
EY

A A L
.Mr.xrxx.x”v_”xmnnx i
N

x

E NN A
|

N N
. J

-
Al

; xxmxnxx
M KN R
A R g .

o
)
2 A
-
x
-

F
)

i
; ; ; . ; ; A A A A R A e "R
. . ! X . . o A, A

e e p y ; e e e e e e e e
R R rrrr.rrxrxxxuxx.x.x x A

X
.
AR g, X TR ) .xmxwv ; ; ; 2 a”:a.. e K
o gy o ; ; PR PR Al A R N R
... xnxn
na
n

M
M
N N
M
AN
HHHHHH-H

)
E |
Ml
M

i
L
2
2
)
2
)
|

o
H
i
A_M

A
: A e e e XXX
i ’
P P B B B e P B e e ad e R e e

:?EH
x?l?l?"
HHHH
HHH!
Mo A

.HHHHHHH“H“IHHHHHH
A

M A A AN M N X

|

o
AL A A AN M M AN MM
HKHHI'HHHHHH
Al A M M N M A

|

H
x
.
FY
H:H
?ﬂx?d
X
.
Ml
x
.
H
A
Al
.
?ﬂxﬂ |
|

A A i
A A A

k. HJE“H”H”E“H“HHH”H”HHH -
R P T P P TR BB e KN N
il
ol LA K N N RN ENN KR
F H”H”HHHH ”
Sy i, i

PR A
L I
e i
A R
P PR B PR B N e e BB BN K
X

Al
|
-

E
X
-
X
)

)
)
F
ol
)
EY)
|
e

)
N NN
Al

|
E N N N NN

FY
Y
FY
M
Al

E
E

e r.r.r.xxrxxuxnxuxlal:nnl"nnnnn"nnaxnrx .
=

EY)
o
EY)

M
Al

A

EY

A
A X REXLRE XN NNX H. “HHHH"‘“I.IH

. L J
k Hﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂlﬂﬂﬁxﬂﬂﬂﬂﬁﬂ HHHHH E HHHIIIIIIIIII
X
.

L i ]

o)
]
A
]
]
]
F
k]
]
|
X
. ]
F
]
-]
o)
]
HHF'HHHPH
)

M N e e

E N N N N N N N
|
E
]
]
|

A

M
EY
>
M A A A F'HF!;'F'*F"
A
Hd
M
Y
Ml
'I"H
HHI
?ﬂx?d
H"H
xxx
?lx?d
Hxﬂ
E
Y
Ml
A
Al
M
F

i
il'il'xﬂ'il'
F
-

Al
x
Hi!"
.
2
.
HIHFHHHFHHHHHFHHHHH
F
.
-
|
-
Al
A
Al
A

2 A
E o
2 L

)
H

Y

)
L
)

M

M

2l

. . .H

K HHHHIHH . .FHF A Hﬂﬂﬂ!ﬂ!ﬂ#ﬂ!ﬂﬂ!ﬂﬁ!ﬂ!ﬂ#ﬂﬂ . IHH E PHH IH!HIHIHIIII x
. HHﬂﬂxﬂﬂﬂxﬂxﬂﬂﬂxﬂxﬂﬂﬂﬂﬂxﬂﬂ HHH E N HHIHHHHIIIIHII

] .HHHHﬁﬂjﬂﬂxﬁﬂﬂﬂﬂﬂﬁﬂlﬂxﬂﬁ.ﬂlﬁx i HHHHHHHHIIIII |

g *
o .xnr.nu o w H
xR
P N R i i
N R .
x
x
1
r

HPH
H
FY
o
|
Al

x>,
]

)
£
e
o,
£
P,
o,

o
X
x:x:x'

xr:‘:r-r
i I
i
XM
|
-5

)
»
)
)
)
Al
Al

E NN N
W

oA
FY
Y
H Ml
F
Al M
H
F
Al
‘™

iy P I ! ! ! ; A ; ; ; ; ; ; s A AN ; a e e e A e
!’”. **..i..'.'.‘-'* - . .“ o . P, “. “. P, . . L, P, . . “. . . ..-“xx xx.x’”x.ﬂnx HH*HHHH”H’.”* HHHH-
Ao e T a a a  a  a  a  e E,

]
£
]
|
|
|
A

N

A

N
FY

F i b dr & b & | i Y L A A k 9 i E o i
3 AN RN E NN KX X XXX

x
Pl iy i dr Jr A Jdr o iy N
o IR M N e ; ; e ; ; b ; ; PR E NN R NN
R _ _ sttt e e en et e e
“HHHHHHHHHHRH! : X, . ) a . . "a“anxﬂn”xnx”xnnnlﬂn“v ’ ’ ’ ’ ’ g g oo e o o e e o o a“anx“a“a“l"a“a"l"a"l"l"a " “l
i / ; ; o - ; o ; ’ ’ I W N R )
R e a N

_.r.x.rw.x.v.._ ..._ _.. _. .. _... . . . .

~, d ; o e X X RN KR K
P T A A R XXXXXEXXXXEXRT
i

M

M

Al

|

x

Al
AR N AN N K M
Al

Mo

;| ;| ol i H

F TR N NN EEEEREN] J L L y L y F FE_RE A & X NN N -
HHHH.HHHHFHHHHHH.HHHHHHHHHHHHIHIIII

o

H

F
EY

_a A A N A
Al
Al
Al
|
|

o
i
2

A X

>N

X AN X NN

A

o

.
|
|
|

-]

|

]

A

)

]

|

A

|
I-I |

R _ R o __,““,,,_Hx_w“_”””“ww“".".“"""%mmmm

o
o
o

L]
iy ...k”._,......q......”r”t”&“& x
AL A A : ; P i ! ] ; ; . A o
; o ) . . ! ; . ; ! ; RN AN
A .”r.Hr.”v_”r.Hr.”xHxHr.Hx”xHx”x”n“x“n”n"nHx"n“n”a“nunnxnnnx”n“nnx“uxnn .
i AR BN A EEELEEXERER XXX EEE NN

L LR
e

o

E |

|

P

M M A
S,
-

"anxxaﬂallﬂll-
F)
&

.
»

|
F
X &

R
DR

»

A
¥
L
F3
x
F

M
M
i

P N
. HIHHHHHHHHHHHH . i i L .rH.rH.... y & oa oA .-..H.-_ II"IH}.”.TH.-..
o A P N NN NN NN N

. N N B NN M

e e ek e a ek et

A H_-H..,H...H.rﬂ... i i dr ._..H.q“_-..-_ .
e e i e,

e N PN N

| R N B N RN e
g e
i

Ll

-lnlll?!?!?l?d!l
AL
A
)
L
*
Fy

>
o NI

X X
R A e )
"a“_n”x“x“v_ o HHH x HH
e

g i R A R W
N NN N N

= x a x A A
|
u..

O M A A N N A N N M
X

xﬂ”ﬂ“ﬂ”ﬂnﬂxﬂn o N

A
e
o,
A
A
E

1)

M M A N M A

.
HI"H’HR

L}

&
‘e

Ml A
Al

E |
]
X

Sheet 3 of 5

B X bk h ok

!ﬂ
.
A
M
£

E
E
M

|

|

)

)

-

EY)

a

-5
E)
Fy
X B K K Nk ik
»

i )
"
!

Rl )
L)

||
Al
Y
Ml
FY
X
»

2
._.ll!

A
-]
)
k]
)
]
L ]
*
[

i kaH...H.thH...H#H..TH#H&H...H#H&H...H&H;H... ....-“...H.-_”.._“...”k
t ; ; L e N N S N Ll L M )
W U b W Rk e dr e e e OO B R i bk W Ll et
-l L I N R e A A L A A e o . ) o & & b b b kb o
2o e e e o o o P P ; o ; e A L, ot T *a®
i i ; ; ; L o N ) i b dr b oa L) L R N R e ) L)
)

e
i [ X A A
g A PP W R A
AL PR R AN

g P g e g gy e 2 B, e d
A R
)

X x A A A A
X X X X A AN AL

X x i
X XN )

o __.“.. X nﬂnurﬂx”:”

e e e

T I MR

R e W RN
N __.“.. XXX XEEE

M N M NN NN

L
I
W

A
|
A
F
o
]
A »
?!ili!x'?!?lﬂ
o)
|
F
MM
o)
o)
»
o)

Al
Al
Ml
Al
Al A AN M M A A
Al_ A A
e
I
)
L
L g
L}

.
|
A
|
M
»

X
L[]
¥

)
|
M
M
M
M
2l
-

N N e A M drir e e i Rl W e e d i dr e e e i e
ERCE ", W dr eI iyl p et el e ap dp iy dp 0 dp ey e
PN NN ek ke el e e e dp e e dp e e e &k ko ke d kb kK kb A d ok

>
|
Al
A
|
|
|

a2 hoa e ke a .r._...................-..r.....r.........-_._.......-.

)

X

|

)

|

M

|

X,

|

o
M
e
p
P
Y
A
N

)

Eal

)
H
L
i
H
A

A e e e e e M A

*
L3
[}

N
A
N
EY
-,
i,
Al

F

A
HIHHHHHR

P xHx PR
P T gy g B B 20 R
e
r...xxxx”xxn”xux
P P P T e P P
N L )

xxxn"an
2

]

>
F |
»

-
A a e a g e iy e A
P N N A
N ek dr ae R e e i iy e
A ok ok k E A ok i L N a & w w ar dpodp dpodp o dF O dp dp b Ao
a w m & & Jr Srodp dp B Jp & dp dp k b m ko = w ko m Jdr dp Jr dp Jp o O dp dp b 0k & & & & & & =
Ak b & & A b i dp & b A Ak a kMo ki ol K i & ko kA owoa ko
a a a h k ad b i i dr i i bk A a
P N A A N N N
W My e e e kA Ak
R O N I T o e
2 m oa A a b m Srom k Jr o dp M o X Jrom Mk oa
Woa e d de kR ke Rk A ke k aa
e e e
Ak a dp i A d b i i B e O ki gode dp o dr ke o Ak oax h

M
Ml
H
'
o
x
Ml
Al
Al
Ml
Al
Ml

Al A
Al
Al
-
ol
“H

Al
E |

Al
E |

Al
Al

Al
E |

Al
E |

Al

Al

Al

o,

Al
‘e
-
Al
E |

o
)
EY
ol

Ml
Ml
M
x"nxxa:x
Al
Al
F N
E
Al
Al
Al
Al
Al
F
EY
EY
»
»
¥

2
A

A_MN

Al

N
|
FY
L
E |
]
Al
Ml
Al
Al
FY
Y
FY

i |
AT AN A AN

M
A
L e
i)
)

i)
)

M

M

|

M

M

n

o
|
e
Al
|

F N
Ml
A
A
Ml
E |
M
d ]
i N
]
F
H
F
Y
FY
|

Ml
|
-I-II
Ml
EY
AN X
A A
H
o
H
EY
A
M
A

H
'Hx?dx?d’?dx?d

MM
M
o
.
X
)
L
|
)
Ml
M

bk
- n....!.r.._..r}.....}..-.l.....i.j.l.....l.....l.#}..._ L
CEE N N N ]
= i dp S bk & dp & i b om
dr g dp dr & A dp dp o B g i b b o
i A ke h a k JOd o i k4 koo
i L T I L N N R L T
T
- .-_.-..-.........._...__}.}.}.}.}.j.}.li}.l}.l.#}..r...__.ri.-
. LR N e
B & & odr d - m oa oa o kU dp i &b L
Eag i M dr dp O Jr & & & & woa b b N o oir o}
M M NN “ .-_l.....l..-.............rt.r.._ih.l.._.._hi.r.r....r.r........... F . )
.
&

-]
o,
)
E |

K E X X
E_R
I
x.
]

Al A
A_A
~
E |
)
e
o
x?l!
Ml

M A
H
A
M
E |
A
)
F
Fd
A A
M Al

Al
|
WA o M o N NN

i
IR
AN A A A X
i i

x

N
M

|
o

annu..”x”n”x“x“xnnunux”x”a
i
A A A A R A
o e e e o
i
P P P P R

Ml
A
||
FY
.
H
x
.
Ml
x
Al
Ml
|
x
A
|
|

:HH A
.
A
|
)

- |
AN A A A
E |
1)

2

-

F

-

Al

Al

Al

Al
lﬂl Al

Al

Al

|

A

A

L A A A A A A e N A M A A A AN N NN NN
|
A

e o T S . A F
v.n”x”xﬂx”x“xna a“__. e e et T T
NN R R R

HIHHHI”HH " d e NN NN >
o s

F
Al
2
L,
)
Al
Al
Al
F
Al
Al
Al
Al
HHH
M
|
.I
|
Al
Al
F
Al
A
|
|
Al
M_M A M_A
A_M_A AN M
A_M AN A
A_A N _A_A
A A A A NN

A

.

E
.

]
o
|
A
]
M
|
|
|
M
M
M
|
]
]
M
LK
i
Al
Ml
Al
H:I
M ?!Hl
l'l
Al
|
Al
A
M
|

£
~
H!Hx?!"?ﬂx?!"

M K A A M A K K A KK KKK KK MK N N
X,
A

A
X,
.
.
x,
K
]
X,
x
.
X,
.
X
X,
K
.
A
.
]
x,
.

M
)
E |
M
A
|
|
Al
Al
|

A M
.
)
oA A A M A A A A W XN N M N N
]
|
L
]
X
i
M
N
-
|
F
A

HKHHHHHHHHIHHHHHFF

)
|
)
)
M
M
vy
o
o
M
oSy

E NN N N B N N
|
]
M
|
A
A

AN MM N KA
-
x
A A
o ik Bk B R
L
M
M
|
T

i

HHF!HHHHI.HHH.
?E'l
?lll

Al

.

Al

.

Al

|

S o A A

¥

P )
|
o
o
|
X
|
- |

AR
S,
A JE_M M

o,

Al P o M A AN N N NN W N M N N

o
o

i
A
A
A
Al
Al
A
Al
-
-

Al
.
Al
.
-
H-H"H:Haﬂllilh..

I.NHHH-H
X,
i

HF!R?E |

-
xﬂ
-

Y
H

- |
F

E |
M

Y

.F:H

| )

A

|

Al

E |

E |

Al

M

)

-]

A
FY
FY
Y
FY

H”H“H”H”H "X
xR NN 3 3 x LA ; A L]
oA k k XX K R K lﬂlﬂlﬂ . ; k HHHHHHHHHH x_x HH .
= ] x_I ]

! = ]

N
A
¢ M
o A
|
Al
Al
EY
A
Al
Ml
|
|
A
x
Al
x

i i i
n
)
A
|
|
A
o
x
|

"HHH:HH
J |
|
|
|
|
|
x
Al
?I':i!

o
A
L |
L
-
A
e
L i |
M
A A
Ll |
L
)
u
Al
-
2]
A
i
¥
-
A
)
AL
a
Al
-
I
|
=
- |
|
|
|
|
M
- |
|
|
A
A
)
A
L)
A
M
M
L)
|

Y
A

H
~
|
A
|
A
M
M
|
|
A

xﬂ”ﬂ Mo N A
H
H”F!"HHH
A
F!!F!xﬂ"?l Al

-]
A

E

-]

o
Ml
l
E

F

i
N

]
F
]
>,
]
Al
Al
.
Al
|
M
X,
e,
Al

EE N |
Al
|

E
e
.
-
'HHI!!H
'Hxl'!!l!x#"ﬂ

o,
F
Fd
o,
£
A
F
o
.
F
o,
.
F
‘2
rﬂ
M_ A
Al
Al

|
)
R
L)
|
-]
)
)
)
)
e a  al  a  ad aa  a  ada a
|
M
|
M
M
A A
A AN
]
|

i
!
X
i

o,
.
e
‘2
FY
H!Fl!
F
Al
F)
F
a

-
-
‘e
-
HJ
-]
-

nx”x. A
Pty oy B
N
.
PN NN *

-]
-
.
‘
X
.
£
X
E |
Al
‘
]
o
xﬂ
F I
o A
Al A X M A
|

N
X,
x
.
X,
-

FHHHEF!HHH

Al A
-
o,
Al A
uﬂ

E
M

-

-
H
H

E |

o,

)

ax

E 4
W

Y

-

-]

o A M A

Al

E |

E |

M
M
Ml
£
e
o
|
E
e
i
H
)
H

,_ ,, _ _ ::n". ._ .ﬂ””m“.

N A R N N A M i A AN a ; ; MR AN NN xRN ! X A N EERE R

R nnn AR ; . iy A e gy o Mo R i ol o g K T
A R N NN, N EE X

n

o e
"
i )

.
e
b
Al
Al
|
-
o
Al

x X K _E_E R A A e e
. A ol anxaxaa:n s ; A N
A M AL A R XA AN ol N xR R ( ; XXX XXX
MR R R X A A RN ( x x xS ; Ao e e N
A A A A A A A A A A A . ; Mo ®Er X N

EY
-
.
. w
EY)
EY)

)
o !?!!Fl'

£
o

i)
i)
i i

A AL A A A ; X 2

S ! ; R RN R

e "

A A A e R R A R R
o R X R X

A
x
.
X,
-
>

EY
HH'PF':HF'F'
EY
P,
o,
F
Y

e
-]

H

]
]
F
e
F
o,
|
A
M

]
i
i |

a
AL
i i
n

n

u

i

-
A

A
)
- i ]
o
I"I-I -

A A K
i e
, ]
o »

H
X
E
A
)
)
A
H
o
x
Ml

i)
)

A AN

Sep. 6, 2011

-]
'?'!x?d
-
‘e
e ]
)
E
Y
-
k]

d -
Lo o
u.H”E”ﬂ”ﬂ”ﬂ”ﬂ”!”!“ﬂ”!”ﬂ”!”ﬂ? X
“ H.IH”RH.HHHHHH!J!JHPHFIHI

xxr..v.a
R N TR
L i

)
Hd
~
M_A_N
IIH!H
| I:H:H"H N
Hxﬂx?!
|
||

|
IIH"HHH
A A

.I

"
||

|

o)
o)

AN NN
MoA_A
»

FY
»

EE )

Pt A ]

*
E K

F ]
o
L )

x.
HHHHHH HHH
iﬂllﬁﬂlﬂ#ﬂﬂﬂﬂﬂﬂﬂxﬁxﬂ
HIHHHHHHH XX X HHHHHHHHHHHHH
i lHHHHHHIHHHHHHHHHHHHHIIII I

n Illllll

.....-..-..__.rn...h.._.._.._.r.._“.._.”.._.r.rn.._“.._ -in.._”........r....-.l..-.l.
[ it ................-..-..-.....

I-
llll?dx!'?!::-l.H- .
.

F
-]
s m e e e m womore A 2 Py N
“n e W x Py Py
- || ERERREXRERRENLNSSA NN - F L] & i i
x R R N o ot i e P P
XX L r x = K e e EE R g
Foig i ] W e e W N N K m_r e ey iy i e
R R R R R R R r e SN aall" X el ey
r
HIHH“IHHH!HIHHHHHHHHH!HHHHH!HIH l“l"l ...".......-....._...._.........................._i.-..-_.._ .-....H....._....H................-.
L e " Lt M N A N ) )
X XERIENEEN 2 xE N XX F Ill e & & & & & R L
XX N XENXNENELENYENKEREERE F o & & N & & & & L]
R EREXRXEREEEEEEREREER . ERC A M N
EREXEENNEXEENYERERERHR | o & & i F & k &
£ XX XEXENXEXESN F £ L L N
XX A N A NN " X A, LR A0 N
EXEXXEEXEREEN £ XXX o KB
| i E R X |
R R NN X XA N x " x
L] BN N R NN NN M o P e dr o dp dp dr dr b b b b b bk b dr o i
F ol
* HRHHHHHHHI”H”H“IHI“H“ "ﬂ" = Tt ill.llj.l.#}j.}.j.}.#}.}.##?#.r.......-...r .._........ ......_..-..........
L] - MO N KRN NN N K I
i i . . . . ' LA i "_r .
r - . - - L] AN NN NN ERE NN | |-
y L 1 £ AEXEXEEXEXEXEEERENNEMN Hy -
. i ; : A . .. o xR NN : .
- - - - EXRXXEXER Ly -] & dr b by kb bk bk k kb ki
! x BR A A A AN x
]

N
oA
|
|
-l-I
i
|

F |
-

-
K
:bkb.

.
e
e
i i
iy i
»
o,

~|.
L]

r
L]

Tt
r
"t
L
* i
.
e
X o

E L N L L k y L A e o bk bk & J o dode dr
R ._.._..........._.._”.._.r.r.r.r”...q...”_..._......_._ . . k ; 2o - _-.._.__..u.t”t”....__v.rn .r”.._.._ AT

lﬂlﬂﬂlﬂﬂxﬂﬂﬂﬂﬂlll .._....n.._ i .r.....r .r.........-..-. k k k L .-..-_.r AL a =

: L e e LR N R ) . . ;
» ' LA A XX EXERERER L )
l-_l-.II l...............r....... . ; llnnr.xnxnx!llﬂll ll dr i o om b b M kXA
. ; A ;
T ! " ll”rﬂr.”n“n“n“n"l“a“n“lll L X XA Harxrr.xﬂrxx

e n.r.u_”ru_. u_”va s . . ol R A

'rl.
L
&
AN
IH-H
Py

|.'r|.
i

X

-

[
L LB B BL R g

i
*le

. .
. ¥
N N e NN

>

.
o
i i

.
-btl'

b & o
P
u P R A
P

] .IIH!HHU

N
o

NS
ute
o
B
Peee
e

.
X

L}
L}

T
BoE & A
)

ol
)
]
Mo o A
|
oW
|
Hl
Al
r
L
.
r

i i
i) ;

]

H o
E N
]

FY

r
i i N N N T
. 3 g dr b dp & dr b dr &
A A L 3 .r.r.-...-.....j..-.....j..-_t?.__h.__h.-..hii
x, s drodr dp & dp Jr o dp g Jrodr bk o x momomomoa
b .r.__.}..._..i.._.l.l.n.l.iil}.l.-..-.n..._......_..r\.._.rnnhnn-.
AL :_.-......4”...”...”...“._1“.“-H.__.r.r....u.r...r.r...r.r.__... T
|| WM R N N N N N N A R N L dr dp Jr e § g Jr & b Jr N dp dp dr dp i
» ERXR LA N S . . o & & i Jp b dr br o dp i dr ok i o & &
o l" L N N N k | k T “ L]
I

FY
A

A X

M

F N
A N

E, .H..__”H

FY

EERE X .y
I e e e

E |
o
r
i

L
o

x
L
)
X

-]
e
e
o
e
T
2
i

l-HHHH'H'H!H
L]
L]

Al
-
N

-
-
&

h_]

r
r

Y

A
X

~
A

E

E

)

)

)

)
o

-5

)

F

o
2
I

M,
o
o
o
o
]

i i A AT A ; ; ; w & dr i i
r.vuxr. .rv_?.v.ar.r“v. .ﬁv.v_umr.rx F ol iy il iy L A : ; T, N R R R ._._4{4&4&#!4&1&#&4!{14!;!{.

U.S. Patent



U.S. Patent Sep. 6, 2011 Sheet 4 of 5 US PP22,106 P2

-

b ]
]
X
N
x
]
]

Setaret ettty :: e
L k lﬂ i AM A AN AN Al
A A A -] [ A N AN NNA
L e i L i e
e W o N M WA
i Ih. X M x A AN A
] 'x:x:x:x::!:x::u:n: ] :l- : I:il:l.::l:il. "I:I!:I-H'H"I-lx!
2, -] b i i i | L i
FE A MW W N NN A _A llﬂul.lll!ll
] I i i nEn XA om A
2 e e M e M M N N N
”l'!I'l!?l:Hx!”ﬂ"ﬂ"ﬂ”ﬂ”ﬂ”ﬂ'l”?"ﬂ'ﬂ”ﬂ | ':.:.n | H:I"I-I-lli.lii-
M i e i i i i L ey | AN AN AN e A
W el i i L] ] I
MW W W W) ] M ™ W i I I i i A NN AN X EE A XN AN AN A
N el W e M A L il i i i L i i i i
) MW WM A M i l;l:u:lx:!:u;l:uxx:ux;ll.:. llﬂ!lllll{l!!!!#llﬂ
A R N Mo M A M AN M A N A L i i
M W M N e MM M e Ll i e i i i e i i e e e e i
M e A o A M A M A A W AN N AN MY AN A i
M e e N A A N MM M M M MM A NN AN AEAX AN NN EANANTAN AR NA
A e e e L i i i e e e i i il
L R i ) L i i i e R e B i
I i i M AN AW A MM A WA A N N AW A A A A A M A N A
e i i i e i oA N A L i i i i i i i i i
I I I I L i L I i
i Mo W A M oA N A L i i AN W N N MW A A A -
L i i i i i i i i i MM M A A W MO A A e
A M N N M N A A N M ™o M A A A Mo I i L
A A A M N A A A AN A N i
i i i i i i i 1 M_A i L i i i
i i e ] ] A N » A_E_ A WM A A M
MM R AN AAA A XN A M ] AXE XA AN X N M -
L i i i i i MM . X L iy i
XX N B A AN M iy | L | b X N AN NN AN x M
AN A AN AN - | M A i i i i e L i
i e . i e e . -xnal:'n;‘l L A
Mo E A L] i i i e i
M_N N A W A-a N A e i e i iy i i i
AN AAAN KM N EE e e i
A AN A e
AN AAaA A oA ] L i i i e i i i i -
A_A | .HII.HIIHI!HHHIII!HI:I!HHHH..H e
| e i e e i L B I i e i i i e
i i i e i i e i i i i i
| MoAE N MR RN M W AR W N A A A N W M A I R I A i ] -
e L i i i i ]
a i i i e i i i i i i e e i i e e i i i i i i i e
L ML i N g RN L R R e e i i i i
X WAL X XA AN AN ENA NN AR M M M M OX WM oN N M A A AN N E R MR NN MR A
iy i gy i B N e A e e N A M e e
| R AN N M W AN L i e R e e i i
MM M N NN A A AN M MMM A A A e a A A a  a  M a  AA A
| il i i i i i e A M M P A e M A A A M e X W A M N A -
1 i i i i i i i
XX i i i i i e i e i i e i e i
i i i A e e e AN e e
o MO A K M A AR Mo Hxn'l'rx!"n”n"n'f- A A 2 A T T R
: e i i i i i k. L e i e i i e Gl i i i i i e i i e i e e i -
d o M A A WM A M B e e i i i i
" A A AN A A X AR N MoK XA BN NA AN A AN KN AR NN XN A i i e I e i il -
| A i e i i R MM M IO A N M N AN A A M A M A M A A e A A e A a
a’g L e e e i i i -
o e M AN BN AR NA NN AN M M M A E M AN E RN N A M A N AN N R AN AR A NN A AN A KA A NN AN A A AN
M 1 CA A N N e W A N A A M M N woa N i i i i i e e e e e i i ey e i e -
] ! | f 1 I e e i Iilil!Iil!illil'.HIH!I!HIIHHHHIHIIH}HIIH
] AN N :'dIF!:'dF!:'!IIhHHlIIll?l?ll?dl?l?l?dHIla.HlHIHII!HIHIIHHHHHHHIHHHI! WA M
M AN P e T A N e WO N MO A NN A W M A
L i ) LTI T I i T e T T I I e e T -
M_M_N N WA i i i i i i e e
AN N WX 4, L e e B e i e i i i W A A WA A e o e N A
W MW AN MM L] ) I I e L]
M_M_ AN A A IIIHI} i e i e 1 AA A XA AN AN NS i i -
A AN M A M mAENN WA e A MO e L i i e il i i e
A A W A R I T i i i A A B A AR NN AN L I i I i i T i
M_M_A A M N A oM WA A N A MM NN A AN M A M AN AN Moae a N M N M M A M AN A AN A I N i i i
iy i i MO X N A K AL N A A A A AA A A A AN AT N - | AR A A AN A RN A e v
M M A WA AL | i L N e e e i e e i
Mo A A NA l-.k:lnnxalnual.uxixnnl i - A A A AN NAEYN A AN R X A AN A NN AR NN AN A AN NN M NN R AR A N A
Mo N N N A M N L i M= M A MM A M A X P A N A A RN e WM
L i e NN N - M A A AN A - WA A A N M N AR NN E NN AR NN X
L ) M__ M A M A A L | el Mo N NN A NN AN M_A A A M AL A A M AN AN XN NN AN A
E e oL N N ) dr iy i L iy i | ] W W A A A M N M A » L i i i i i i i i e i i i
Lo R R ] M_M W N A A i ] g e P M L L A L LR MM N NP ML N
L N ] A A A M A A xE AN o, 3 J | » e i e i A A L i e R e
LRI B ) i i i ] - | 2, A N A M A e e e
L ) L i - | L i - | A N O e i T e
L N A N M A ] AN A W M A N AN N A W W i i i
L R ) X M M A A A WA v N x L iy ] - | AN M A A A A A e e X ]
L e e et L) i llldﬂhlhl. P g AL ML 4 Mo A N A MMM L i i
L 0 I DE B et BE N ) EAMNA AR AW AN N AN N A AN NN », AN A X A i i e i B e i i
L el e NN ) X A MM N A W A M X A A 2, XM A A A MM A i i i e
L N N NN ) L I ) A R N L iy Mol MO AN A M A AN M NN AN ]
L L R E N BN ) i I AN A M W M A X N AN A A A A E A A A A M A I M MM R e g e P, L e P P ol L
0 S NN R ) Ll i e i i e i Sy e i i i L i i A i) L i i e i i i 4
Tk B X K BB EF EE | AN ANANN AN N NN MMM AN M AN, N e
& X & B X BN oA A AAMNXNEANEE A A X N Ll ] Mo M A M A M AN R MK XA AN N A
LR ot el B e B et el ) | L i i i e iy i i M A e e A
LI B N e N e N ) o AN A NN A AN AR N AN AN E AN AN i e i R i e i i
L I et e o e Bl et N ! Mo o Mo M E N ALK A A L I i i
L0 N N Nt N B e M - L) i i M X MM A i | i i i e
CRE N et B N B e e e ) & & i I i lni'ln M L i N
L BE e BC R B BE NE B RE N ) b N L ) Mox M A A A A -] X ] W X W X M A
L 0 N NN BN N A RE et e » % Jr i i i L | i i ] WM
O T B N R RN N R R et R RN ) L I ) L il i L i -] i
Lo B B RE et f N B BC RE R NN N e N 5 X N i AW N M A L | | M_M
L0 D NN N N RN R R R U Bl et e ) LN I ) : i i L i o i | A i i
L N R B N N E N e E R RE et B NP I e L ) A W N M A M A W A M A A e W A A M A MM e Mo o A AN
L BN BC ECRE R BN N R RE et IR N R I M ) L e C M ) Mo AN N N AN AR M AN A NA AR i ] AN A N A
LR B N et N N e N R R N el et el el el & & oA iy i i i i e i e ] A L i ] i
L T N R e e R e N R R R R el N e MR L I ) ?liIHHHIHHIHHHI!HIHIHIHIH?.. II§HH N_» 3 M
LE et BE R B E B A REE IC N It el et - X i X Mo M AN N A A A A AN N LA e W M A A M_M | AN
O ek e B el N N R N el N N N RO N N e R ] L I ) i e e i i i i i i i i e i il M
L B et e N f N O BERE R eE e N N et R - 5 & & L e i i M AN A M ou A
L B BCNE N B N R I R eE e B L N BL E N ) Lt ) L SE M) A X M MK N AANANA N A AN XM AN ] i -
L0 SN NEE N O e NE RE R NC N A e NE AN L ) i i i R MM W i M M AN A A |
N R B R N R e R R R R R R N RN AR ) LN et ) L I ) - | B Mo A M M A A A
L BE e BE RN I N B R BC R RE RE NC R E NE RN L ] X i & Mo MK A MmN A M A |
0 R0 RE N RE N N RN N RS RN R et M ) L M) L S M) AN A LN i
TR E & K R B R A bR RN S L LR ) X i ¥ M M_M MW N R
N I e B ek B N B R N el B ORERE N N N N ) L ) LI ) M X AL A AW A ]
o R A X K FF AN AL S LN N - X N X b L i i i i
L T T B N N R N R R A N B e e R L ) LI SN ) e ey i
LE B BE N N f ot Bt B E NE b B I Bl E a L) L ] L ) i Mo MW MR
E O R T B Nt e N N N N N R et R e M ) L e N ) L M) i i | N_ AW
L B I ek R E E NN RE RN NE N el Lt e L ) L ] L i i
L B e BC N N RE NE N N e R Bt RE RC O RN ) L B ] L LI A ) MM A i | MoAE A -
L B N el BN NE NN et N ef et BE N e M) L N RN NN N R N e R N ) i A A A MM M
LR B N N RN Ny e e R R N R et MR Lt N R R R R RN NE N ] MM A e X A A ]
L0 DL B I Bl NC R N Bk R BE N el et el el BE M N £ 00 E ek BE B NE Bl R0 A Bl B O K ] XM | Mo M AN A
0 O 0 O N S B NS N N RN AE N R RN RN Nt N el L R I N NE N NC SN RE N N RN O A R N N M) L | ] L i
Ll I B R N RE N RN E RN BE et R R ek N RE N R R e A N RE N N N el N R R NN N e B R R R ] | ] M A MR A
L RC B BE I el I R R RN RE I BN R N RE R I R NE A R A R C N R RE R R R B B R B M) AT 2, A A N M
Lt e B R NP RE N N N f NE RPN R R ek N ek N aE N E el BC RN N M R RS el BE L N ef B et e ef e R N ) N_AM i i i
L R N el N T B R R AN f R R e R el N E e RN NE e R RSN N N RE N et R N R N el el BE NN ) A_A i
L B N e B C R N R et L NC R ek et RE et P BE R R A N RGN NE NN I eE e N N B e R et R ] M_A oM W MM A
L RN R N N RN NN N el N A e NN RE N RN BT N e NN N N N N NE A N RE N RE R NN O N N N g e ) A iy i i
LU B N e RE N B Nt N R E R E A N E N R R RS R RE N RE E O E O RN NE RN M NN ML RE ek E N ] M_M_A MM N MM A
EE I N IC RE BE BC N I I RN B C I R el RE R el B A I N N RO R O RE U R N Rt e L ) ANAEE g i ]
LRl e NE Nt N N N el aE A E O et e e N et e NN BT Rt B e e ek N A R el N R N e N e A_m A M WA
L B N N M R N R L R BE e N N R et RN Rt e R N NE RE R R NN R NN B NN N A ] A l.: e i i i
L E e BE A ek el el B el e RE et B MO RE RC NE BE RE BE b aC e BE RC N NE M NC RC ME SC R BE B NC BE NURL N ML E I P RE A N K ) XA Mo N A M A |
L0 RN N N N R R RN ek RO RN NE RN NN R RN N et R NE NN NORE N R NN N N R AR U A M) AN A i i i i | 4
Lt B RE e e RE N N E N WE e R NN RE N NE N RS N N RE N NE NC RN RERERE N R N N NN R RE RERE N ) AN AN MM N M A M Mo
L I e BE ek B LN I R I et RE RE N RC NE R R N RE N I R RE R R RC R BERE RE RN BE RERE A BC N BE N MR M T K HNmAA A A N A A Ax i |
Lt I et B RE et BN NE R N NE N W NE BE Rt NN NE N AR N RN BE e N f e R Nk NN N e e R N R N ) i i ey i) iy i) A
LR DI N R N RE e N e R R R R NN RN R N et N U ORI N N NN N R A e N N ] i L i AN N A mx
L RE R B B BE N BE D B N el R N B E NE R N BE N N R RE RN RN RE RN el R R N e et A ) A oMM M A A XN
LN SN A N RN R N N et NE R et N R RN R O R RE R R N et e R N RO R N R N R N A e N ) L B i L i Mo
L B et RN B NE RE N C RN N B kN RN R N et N NE R RN R R el R N N R R R A W) Ll N AN A NN | MMM
L B T B et BN N E e R N R R e B el N R B N RN N L BE N I N ek N R BN N N N X A m A M Ax N E A A
L Bt N RE et BN Y NE RE N R NE R e N RN NN M RE N R M N L Bk N R NN el N BE N R ) X i i M_x A AW 1] AN A ] 2 | oA
L R N R R R R R R N f e R N R ef e RN MMM N L RN RN N A RN R N N L i = N A M A N A M AN NN ey i i
L0 3C Bt BE BE aE BE E IC R RE E N 0 N C R NE Bt BE N eE el Nt A M N ) L BE I BE Ntk el BE BERE NE L el B AC M ) » -] L I e | ] AN A
O D I N N N N N R R R et el el A N Nt ek e R B RN A O 0 N N N A N R L ) 'E Moo A M A W A M AN | KM N A
L0 B T N N BN et N e et R e e et NE R Rt NN L R I B N R N L R R M) X | A A AN A M A M AN AN AN A | | NA NN AA
G R BC N B BE NC I 0E RE A N el et et e Bt B et ¢ Nt AE R N ) EE N BE N BE NE Nk NE B R BL A N E XK ) - - | i N_A A MM ALY N EAAA AN AN ANN N X AN L
LR B RENE N BN N E et A e BN ek e def el el et el ) L N AL N NN B e R N ) X | i A M A : M A A e M A M L | MM N M M
L R B R I N NE N RE R N et R e R eE N e RN N N L e N N B e ) L] ¥ B - | M ] i M o MM A A M NN N EA A i Mo A M M AN
L RE R 3 I BE C NE BE RE NE E Rk et 0 NC ek e f et e RE RE N et ) Lt Bk R IC B B ) i M_M = A ] M_A A N M A AN AN e M_M WA M AN AN
N R N RN N N RN e el N R R N ek et B el R R e e N L N N N el e ) - -2, - | L] iy P A M A A AT e W M e W Al X M X M x E A
LE Btk L E B E N R N eE N R et N RE Nt R NE R NE N N e N ] X B B KX B EEXE X M M N_M N i i LN N M A M WMo N M W A
EE I N A EE 0 N BE R RE N RC Bt BN BE N N R RE E N el M FY 55 55545585y LI ] ] ] = u MM N AR A AN AN XS AN AR A MM M oN MM N MM A A ANAX NS AN A
LR et N ) L et e N R e el e Bl e RN R R RN R MNE N RPN PN Nt W N X M ] A e A e e R e e W Mo W M M A A n
L B N ) T R N Rl el R e el et e R RN RE e R R RN NN N R N N L ) ] L | S I I e iR T i X xR K A A M E NN
LR 0 R B N L o ek e I ek N e et e f e e BC Nt el B e N L] M A_M_ i i i i X A A N MA NN
e LN N ) 0 R N e e B N e N RN ) - A L] L i i i i i i i iy i i i i Mo N A A A X A
Ll e N RN 0 E el N e et B R RE R RE ) & LI ) W L I I I i e Mo oW o WM A A A A
L B N ) L C B e B ek B et M R R L ) A P A M N M N A A A A o R A N M M A AN A XA A R oM MK X AN A A AN A
Lnk et b el el ) B el Ot e R el e el RN RE ) i A N e e M A e i i i i i
L0 e N ] N L R et e N N N RN -] AN N N A AN A AN M M X M N W A MK MY AN NEAAN L e i e
L N BE B B A ] L E L e N ek BE G el R RE E I ) b A i i I I e i i A A 3 N MA
L R N N ) ) O el et R el N e ) L i i i i e i i i i i i i el i
Lt e e et E e el el f eE O N A e N M N A N A e W e A W Mo e M A o o W N M A W A W W N
L BC 3 N BE B ] L et BE e o e B M ) L I I e i x An i i
Ll et et L a0 e e el et et ] i i i i e i e e i i i i e e iy i o A
L Lt ] ) A g e e e i i
Ll o ] L] e
i i i iy i i i i i i e i i i e i i i i
i e
e
i Ao e e e A e e o e e o e I e e M e M
J e i
1 i e i i i e R e e i i e I i
F i i i i e i i e iy e i i i i i i i i i i i i i
. i i i i e e
LW ] i e i i i i i i e i 1
Il:.l:zllf..l :.l X o e ol e e e P N e
A | i M e A A M A A A A A A MM N I N W R A e e
llil.l-I i) L i e e e e N N W A M e e
- » M oy W »
.ll.I'h :. u:x:a a:x:::;a:ﬂ:a:a:n:r' -H"l:?l:H:H:H:H:ﬂ:l:ﬂ:l:ﬂ:ﬂ”‘-" 'x:n" 5 n'r”;-" 'H:H:I:H:!:R:H:ﬂ:ﬂ:l:
g .:x:n:n:a:a:n:n" ' mu ::l::l: :I:H'HH ) n:: x :u:a:x:x:x:n:n:x : .n:x:x:n:l:::n:n:n:xxnxx Ty :x:n:n:!:n:x:x:n:n:n:n: ]
‘X A A AN AA - | " i L i | WM N AN MM A A A AN A N A A WA A L e i ]
i i e WM oA WA I A A Al e e e M A A - A W N
M N A A R .cﬁ _M i i R i ] i i i R i ]
A M M A NANANAE | A_A_N L | M M_M MM AN A A ] HHHHQ M _P_ e e
N A AL M AN | L | i Mo W N A A M WM WA i i | Ll ] i i) -
M_M A M N N AN m_A L | M A N AN A AN NN A i X m_M | A
AN AAANEAN A A AN A XA - i i i ] g A A b | M A L4
MM AW A AN W_M_ A MM M et e e A A - |
N A AN AN AN AN iy e i i | ! i i l:l;l:lx;lx:lallxnnl:llclllhx ¥
.:a:n:a"n.h:l:a:n:l-l. :x:n: a::::a:x:a :x"n i l"a"u:a:x:x:n ] -x"a-a"h"a-nkla:nln ::-1 ]
k k p &
b I-H-I-l.l ::::l:ll :I:H:H:I:l-?l L ?l:l- ] : ':-:: .::l -] 1-: | x‘x A
:H:l: l'h.l::l:::a:x | :l: k :a" m
b i, NN A ; | | ¥
L] A N | |
A A NN EA g A_N
o M A NN | A A
L i i i : M
MM M A M A ' |
Ax N NN A - | A A
i iy i N_M iy |
L X |
M NN A A N_A
'I:I:H:I:I:I:I-IIIHI-I- :-!:l :H:l
W_ A AW A M A A T AN
ANREAAARXAMNADA o ! A WA
M A A AN M A A g A
oA A A N AN AN A A i i x
AN N N A A M AN N N A A X MM,
AAA NN ANA NN X Ly i
Lo i e i i il
A RN A NN X RN AN XN "
I I i LI M
L e i i i i i i | L)
Mo M NN A M M A A A o M
N_OE M M A NN A M A N A A - A
M W N A A A A N N N ]
i i i i i X
A AN E N A AN N AN NN AN N
WA AN NN MNNAN AN NN - i
M MR M A A A NN A NN AN MM N E
n"u:a:.v' : :n:a:n"n'u' 2" :r:u-: A
SR o MM A oA
oy i iy i ey i i i e ey i - i |
M g 'l.uI:l:u;u:l:l;u:u:ullln:ull:h' o

'I" Eﬂ:ﬂ:l:l:ﬂ:l:ﬂ:ﬂ:ﬂaﬂ:ﬂl HI'IH

XN M

]

o
A A >
|
MA -

x?':‘h &
N X
W e
| 'c A
A X
'™ N
‘.". .-l L ] *' ¥
> . L L
"::x'{ ¥
"
e .- *-I Y
A P
. lll": *s
g \"I
“w *j
. i
s
i
.
s
T
s
*y
: e :‘
»
ettt ¥
o X
N )
Fr & & L )
F}
M MALNN N M M3
* '4"4'1-*#"#*&*#:Jr:a-:#:i:a-* -l:ll
Rt N NN -
i i BB X & &
Pt ) »
F & & & F 4
X N &
M N )
S SN )
PO W N
ERE M M)
l‘:-l‘:-ll-l*“'
o
L] "

:;!lii::cxl'

L W

»

1xilll

F
s
A
:;._._::::: ;
|| oA
I.l".x.-l"l"l"!-l"x-l" ) :.:{:a::::'h 5:. ..
el ettt ottty ettt
o Aottty "'-:fc'"z'%.:'
" a'n M *a
l-I-l .h ' A -H:‘l!
I N_A BN A A A
[ ebamgh i ettt
. -l-?l. ?!lx?l"lll."il!xﬂ.x?l.-!:l!:?ll ] H.E-% .il
et reratat et ottt tet 5_.!}:
|| N Al e A
"?l”?dﬂl"?dx -I. x .I M I.h c
b IIIHIHHHI'H;‘H"H!IH:. » -Ilﬂ.l!xxﬂx?l
x?!”ﬂlﬂnﬂxﬂ-l-ﬂ" xii!xl-il!ﬁi‘l! !:l! !!H
Do etata et oty oty etatet et
i
A |
"t :Il!"?l
11x!:!x:v:!:!':!::!?‘_:-!u:!":lx:!rxxrﬂ:l:ln ol
R P T 5
:xll!xil;” ::I.Hl.:ﬂﬂil'il!: ::l!!l!!x:"x"l"!"x;!: o ]
e b e
'Ei!'x'il!!il!;.:i!!il!'il!-?l-il!H?ll?lH?lHH"H-l-lx?l-!!ﬂ;i!!illll!'"ﬂ-!-l!
Ml oAl 2 o Mo A N M N NN MNA WA N AN M A
R .
2 2 "h ?l'i!"l!il!";!-ﬂ-l -l f ; >N : by b
, ; ...llhlil!?d.?!?l?l?lhﬂ Al A A ; Fd :illlhllx!!?!?!?lﬂ.l .h" ||
S L - s . = ,:::;%;,:.-:::::;:;:5'-.;:'5:-' ;
M A A A E MM A A NN A i AN H N Ihll HEmnE L ]
M T P A Ll | T l.ﬁﬁ | ]
A i!v?lli'l > ANHE NN AA || III oK E NN || | B
l‘ a_A !..IH?! lll!?l?l A oA A || l?ﬂ:'d?d:_! I- A L ]
R e o el e ettt - : Attt e
!Ill ?l-l"?d.. "l'l"?ﬂ’?ﬂ“?ﬂ"lhl ' h || ot . l- .. -I... .I .h I:l..
:.I‘I Hil"il ilailll"l.lilalnﬂﬂi!xi!" l.. ..I . -I.. )
-,:_ i e, e e e S e
L] M WA ol A A N MR M | | -
.' L | ' F | ..-I"?l-lnl-ﬂ-l.l"l"ﬂxﬂll
.I . -il l-I-l!?l'I-ilﬁal-lxl'ﬂ-
L || M MAdAAAAAMNMEA
: it Rttt ettt :
-?l"l "F'I -H!H"HHHIHHIHI"HH I:l ; | |
-ﬁ::::: enstetatutetetetal etatatetetetiny
"I-l;‘ H'l.llllllillnll xi' I.l"l".?d"?l I-I
I-illl. H"l"l:l-lallﬂll'&- H.lnllxx:llallil I.I
M_A | MA A AA Al AN A | |
H-?l-il ?!-l-..xxﬂ'lxﬂ .H. HH-I-H ; .H-lnll
-?l-l- I"H!H-I.l-?l-l"l-?!" - AA l-?lll
H;‘HIH A xﬂ'ﬂ"ﬂ'ﬂ'ﬂ IH MK _AA ?l;‘l | ll'ﬂllh.h
"I"l- HI.H IHHEHHHHH"I" I:H- d l": I;‘I-l-
oA IIIIHIH!HHH.! llIhl.
E:EEE l.luilllxilxlux :::E:E:: ..- l‘:ﬁ: ]
A M MM M EA
i i
.?d"l xﬂ'h
-illl ?!H}il
A_A F | A
?l:.l;‘ -I |
?!"il'
Al |
IH?I- -.E
l"?l ?l-
F iI-H
E | 7 i‘l-l
oA
l!xﬂ-l
H!H:II
il!!ll!-ll.
l.?ExH-l
A A M A
Al .H"HHIIEHI.
E
- by
- IHI!HH.H?!-I |
l"l | l"ﬂ:l"ﬂxl I.l'l
R e e
F I ol HHE o || || |
et ttete Rt oy
Sy g, e e ny ity
Hotatetaryzetets e
Ml:?d;‘I - 'I.l:l:l:l:’..ll
:1. ; :H!lellll 'I
B S e i -._:_':
Mo A !"I"l-l.il illh . :Il ||
ot : o ety o
| Al AN
R o s
bt e o
l:ﬂ:l:ﬂ:l:llll ll}l H:::l. u:
.HHH"H“H?‘I-I-I-I I: "I l- A
e ::::E Ty :
.h-l.hllll-?t”ﬂ I.“Ii‘l"!!l-l-l -I-l | "
A .IIHHEHIII"IHIHHH l-?l il-!!:hl
G e
R etass
.?l“?!"?l IHI-I"H
?l-ilu -I-H-il
-!- E:- I:I-H"h.l"lalllnlllf
l-?l.illl-illﬂll.ﬂli!.lilll- -I
::-l - il:l"l:il:l.
||
A
|
|



LA
A
ln:axnr. :

XA A X
ol i KK KR
] 4 i

vt
i
|

X X
H”_._“Hrnrnlaanxnu )

)
)
5 X

&
_-_......H...”t o H...”...H
o
PR

™

US PP22,106 P2

Al
EY
EY
H

x
.
|
]
.

Al
H)
4
|
2
.
x

A
HHHHHIHH
]
x

i)

)

HF‘:HHH
A A

Fd
EY

)

F

EY

HHHHIII"II A il e o

- r ; ;

xR ] N A d ’

"X xR nl"ll R I o ; . . CX o N . x ; EE XXX
g o xR

L
L)
.i"ll
A X N M
I

M
A_N_A
A

M

X
e -
EE X ENRE XN X L) o A o . ; ; ; Y d . e A X R
e B N S R ; ] ; ; e
X x x x X a i A " 4 i
T i o pol i i
A a“nunnnn:a wiale A aH:Hx“a"__.HaHHHxHxHx”r.Hn”z”xmv_“xnnun“x“a":”na: i e ; : > ; T “nnn"a”x
3 i i ; ; ; ]
o o ; X ! . X . . .
n“___"nuInnannannxaaaanrxxxrxxnruxnxnl L X ; ; ; ; ; d M . » ; )

-I*-I-h-l
M
AN A MM MM

M A X MK AN

] llﬂ"l! HIHIHHIIH
b

" x " III III"I"H"“"“I
Pat

e
| ]

e
Hll
I-:"l

=

i

g | b
o o e

SRS
3 " H!HEHHHHHHF.H o !Hvux.ﬂﬂlll Hl
X k v.ﬂv.ﬂ”ﬂ”ﬂv.ﬂ”ﬂ"ﬂ“ﬂ“ﬂﬂl- x
A A i i

ek r.x.xr.....r.xwx”x”x”unun”x”x”x”nn A
o e A A A A

ol o A, n
- A A n..-.\"m"..._-

x
F A A A -vnan: EREE®R
“xHx”xHnHr.“nHxHx”x“r.HnHxH:“xHr.HnHx“x”r.”r.“r.HxHﬁﬂﬂﬂﬂﬂﬁﬂ!ﬂﬂﬂgﬂﬂﬂ:ﬂﬂﬂﬁﬂ n___"l“:l-ur“i_:_nni_a nnx"x"nununuan

N “m

A
HH

|
H-l
in'
-

" . HHl"l”I“l“IHI"H“I”!”H“H“HHH“H”!”H“un“u__”H“HHH”H“H”HHHHu__RHHu..Hlﬂ!ﬂ!ﬂlﬁﬂﬂ!ﬂlﬂlﬂﬂﬂﬂﬂlﬂlﬂ ] l..-_

o X X X e A A R N M N N M M M N NN N N A A AN MR N N

IHHHlﬁ!IHHIHHHHHHHHHHH!HHHHHHHHHHHHHHHHHHHHHH .-.I.I. AN

| KA K _E R ERXREENKEHNX X XXX NKEREHNMN®XNXKENKEXKXEMNRKENMNXEXSEXE] KX X X

l“l Hlﬂlllﬂlwllﬂllll llHHlIIllIlllIHIHlHHHHH!HHlIlHHlHIHHHlHHHHu..Hﬂﬂﬂ.ﬂjﬂ?ﬂﬂlﬂﬂﬂlﬂ!ﬂﬂ?ﬂﬂﬂﬂ .-_.-. HHHIHHP!HHH!
E

|
)
oo
M NN
a"u::l:x:
'x:r

k]

Il"l“l o Il“l“ﬂ"l“l“l“l"l“lﬂ i “l“H“H“H“HHl"lHHHH”H“HHH”!“!HHHI”HHIHH”H”HHI”
x EREXRERERELSLXESXAMERSLERSXSIXEXNNN

et

X EXEEXTE
WX R R R
P R e R
FEEEREZT X XN ; ; ® XX
e T A A A R
M R e o o e

B xR KK K MK KX A e K
i O x x X
AR XREXREXEXRXEXR XXX XXMM x N X
e e X
R R X R R XN R A XA KA |
EERFEREXXEREXREERXX XN XN
nun__.nn"n"u“n__.n“n”n“n"laa”n“n”a"n“nnannun W ! “l“n”x X A A
Ry, T K M R R E R R KR R R R
AT R XN AN R E R
N N S
i i
i

e
HIIH ll*lll . | ] . “

x HHRHHHH MR

I.I
.
Al
Al
:?l A
.I:h'

F |
Hxii'l
N
Al
A

HI:H
x
.
H
L ]

L ]
|
|
]
]
]
o

2
e :'n
-l-l"l-a:::al"a.h

-I.I-::.
e
an e,

Sheet 5 of 5

H
N A
)

A

A
o
o
»

L4

A
A
AN XXM
A
h_]
H.lnﬂxﬂxﬂtﬂl -
A
M
|
|

A M
|
M
]

il
i e
A

IIII“!"IIII “I“H“l”ﬂ”l“ﬁ“lﬂﬂ
II e Illlll Illllﬂlllllﬂlﬂlﬂxx
e e

it ety

IIHIIH "l"ﬂ"l”l“l“#”ﬂ“ﬂ“#“ﬂﬂ

ﬁ""muﬁllllllxlxx

i

et

H_N I:?l
L I-IHH:H
H.H

A
M
.
FY
|

K
LA,
.

EY
>
F |

IHIHIHI IHIIHHHH? .
IIIIIIHHHHIHIHHHH ]
KERERERMXIRK
. ll"!"!"l“l“l MK

N

F |
]
|
Ml
]

x

i xnxnr.nxxu

L
)

a

H

am
M
)

i
s

-
L |
]
|
Ml
™~
]

HHI!:HH
"
|

e
-
Al
X,
|
x
Al
-
x
AN
-h-

'H"I.H'H’RHH..HI'II
1)

‘2
|

s

H?!xxgﬂxﬂlh-

|
|
AAAA AKX XX AN XXX MK BN

?lh?d
.
-
.
Al
"

?l:?l
Al
Al

T

l"l"ﬂ“ﬂ.“ll
e
ettt

E |
- Al
A
Hﬂ"ﬂx?!-h-

M M M

A
.
Hil! | I.h-h-

oo A
A M M M K

M
|

i

)

W xR
; xx e pExrnem

.an”x”an”xHx“n“a"n"n““nn
e o

a“anxmxnauxnxwa”xnxn

I N ; ; : 37
I X

o A ; R i
AR e ; ; ) o : e
n R R NN ; ’ R

iy i
i |
M
|
M
M
M
)
MR
|
2
2

“H-il WA A AN
|
Al
?l"?l
A X
IHIHH
X,

|
|
A
=
A_A }Hﬂlxﬂﬂﬂxﬂxﬂ L I

N
EY)
X
2
|
|

IHHIIIIIIHII
|
-
|
A
M
FY
F
Y
Ml
H:Fl'
Al
H
|
]
Al
A
"I
Al
A
"ﬂ
]
A
H
Al
H-H-HHH

...........4._....._
* o A dp bk
_-..1......_.._..1.._.........1.

FY
|
x
Al
Al
|
Ml

™
h ]

; ”xxr.Hx”xnxnnnxnxux”x”x“x”x“xan
KA AN RN E XN

J 'R’PHF'HI-H-IHIIIIH'IHI

Sep. 6, 2011

£

W W W A

E " J

x a"__.“x“n“xﬂn“unxﬂx“un“ﬂ”u”nurv

x O A
; N

A A A A A e a X A A
i iy
o e w a
A e X NN

o ;

o o

I

R i
|
XM

LA BN N NN N NN

HHHHHIIIIHHIIHH HHH L
”ﬂ”l“ﬂ”l“l“l“l H“H XM
Hﬂﬂﬂﬂﬂlﬂlﬂl HHH E A
HHIHHIIIIHI IHH E X X X
Hﬂlﬂﬂﬂlﬂﬂﬂlllll XN X
IIHIIHIHHHHHHHI XX X B Hﬂ
Iﬂﬂﬂlﬂlﬂlﬂlﬂﬂlﬂ o N_FEJ Iﬂ
IIHHIHHHHHIHHIHII N IHI
Hﬂﬂlﬂlllﬂ HIIHIHH i .HHIIH
“IIIIHII HI.HHHH.HHHH ~ .HHIIH = "
] o S I“l“ﬂ“l“ﬂ”ﬁ”ﬂ”ﬂ”!”ﬂﬂ# . I”HHH L I"I K. I“H“H K
.v_HHH.u__!HHH!HHHHH!HHHHHHIIIHHIIHHIIII
HHHHH w_r E X X X K
Rﬂlﬂl KX KX E
o Hv_HH“u__”H”vﬂl”l”ﬁ“l“ﬂ“ﬂ“l"l“ﬂ“ﬂ“ﬂ ]
HFH”H.I v.HRu.”IHHHﬂﬂﬂﬂllﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂlxlﬂﬂ

WA A NN MM
] H.Ixﬂlﬂlﬂal-il-ﬂ"ﬂxﬂﬂlaﬂxﬂ |

M
i |
MM
AN
) 'i!"
)
.P?l-l i |
2

.
F

AN R AN
.

o .x!!HHl
Al

Ny
HH.H“un”H“H”unHHH.HFHIHHHHHHHHPHHHH”HH”HH.HH”
B xR R

!'EHR!H!RHII.HIIEHIH
)

>,
MM A A N N A
M M P

.

g

]

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

