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Latin name of the genus and species: Hibiscus rosa-sinen- include Australia, and more recently, Tahiti. Today’s flowers
Sis are removed from their species ancestors to such an extent

Variety denomination: ‘DUP-MNDC’.

BACKGROUND OF THE INVENTION

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

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 itroduced 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, involving 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 Hawai.

Today, after decades of extensive hybridization, the moni-
ker “rosa-sinensis” almost certainly denotes complex inter-
specific hybrids. Such hybnds are usually far removed from
their species ancestors 1in form and color. Flowers character-
1zed by spectacular size, color intensity and, in 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
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that 1t 1s almost impossible to unravel the species component
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 intensity,
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 135 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 suffer from a serious disadvantage in 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
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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
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 imnfec-
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 1n a weak

plant. The problem only increased with successive genera-
tions of grafting, resulting 1n a rapid general weakening of a
given 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 flower production, as
well as a high number of deformed blooms. Furthermore,
ordinary stresses such as over/under watering and mite/insect
pests resulted 1n a high percentage 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 it 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
cifect 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 have left ~ibiscus with the reputation
that, despite the mesmerizing beauty of the flowers, they are
tfor collectors who have time to attend to the seemingly exact-
ing requirements of the plants. As aresult, while new varieties
are produced by hobbyists yearly, propagation of modern
hybrids on a commercial scale 1s 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 Aibiscus widely available.
The “exotics™ have generally been commercially impractical,
and thus, 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 1n Plaquemine, La. An objective of
the program 1s to produce varieties of hibiscus which root
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casily, particularly under commercially practical conditions,
grow well on their own roots, maturing rapidly into well-
leaved, salable plants under commercial greenhouse condi-
tions. Further objectives are to produce hibiscus cultivars as
alorementioned, having large flowers with umique and desir-
able flower characteristics, such as size, color intensity and
pattern. ‘DUP-MNDC’ was produced by crossing the cultivar
‘Bonjour’ (pollen parent) with the cultivar ‘Light My Fire’
(seed parent). The instant plant was found among the progeny
ol the stated cross.

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

SUMMARY OF THE INVENTION

The cultivar ‘DUP-MNDC’ has not been observed under

all possible environmental variables. The phenotype may
vary somewhat with variations 1n environment such as tem-
perature, light mtensity, nutrient and water status without,
however, any varniation 1 genotype. For example, during
cooler weather, flowers of many £ibiscus cultivars may dem-
onstrate an increased mtensity 1n pink tones. Furthermore, as
with many varieties of kzibiscus, cooler weather can result in
a decrease 1n tlower diameter, and a corresponding reduction
in size of sepals and pistil. Moreover, as indicated below,
plant characteristics vary greatly with culture, with internode
spacings oiten increasing in warmer weather and with higher
so1l fixed nitrogen content. Plants grown at higher tempera-
tures also exhibit a faster rate of growth. In general the plant
used 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 5.5 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 93° F., and the
daily low temperature, which never dipped below 33° F.,
ranged from about 63° F. to about 80° F.

The following traits have been repeatedly observed and are
determined to be the unique characteristics of ‘DUP-
MNDC’. These characteristics 1n combination distinguish
‘DUP-MNDC” as a new and distinct cultivar.

1. Glossy, dark green leaves.

2. Upright habit appropriate for container production and

culture.

3. Freely flowering habit.

4. A tflower characterized by a white pistil and style, to
which are attached the primary whorl of petals as well as
numerous small petaloids attached to the base of the
style and generally laid parallel to the faces of the petals
in the outer whorl; petals and petaloids devoid of color
for 30 percent of their length, with the remainder a pastel
yellow, often with marginal suffusions of yellow-or-
ange.

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.
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The instant plant differs notably from its parents in tlower
color. The instant Hibiscus plant 1s different from garden
variety hibiscus such as ‘Seminole Pink’, ‘Brilliant’, ‘Presi-
dent’, ‘Painted Lady’, ‘Butterfly’, and ‘Lago’ in that 1t gen-
crally has flowers of heavier substance. The instant plant
differs from commonly grown hybrids such as ‘Red Snap-
per’, ‘All Aglow’, ‘Min1 Skiart’, as well as many other hybrid
hibiscus 1n being less susceptible to many common root-rot
pathogens, as well as easier to root under greenhouse condi-
tions with methods known 1n the art.

BRIEF DESCRIPTION OF TH
PHOTOGRAPH(S)

T

The accompanying colored photographs 1llustrate 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 Zibiscus.

The photograph on the first sheet (FIG. 1) comprises a first
day tflower of ‘DUP-MNDC"’.

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 ten 1nch container.

The photograph on the fifth sheet (FIG. 5) comprises a
mature leaf.

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 1n Plaquemine, La., with one plant per
10 1nch container. Plants used for the description were about
32 weeks old.

Botanical classification: Hibiscus rosa-sinensis.
Parentage:

Female or seed parent.— Bonjour’.

Male or pollen parent.—Light My Fire’.
Propagation:

Tvpe.— DUP-MNDC’ 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-MNDC” plant, and thus the variety 1s
stable. Cuttings from ‘DUP-MNDC’ 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
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take due to the incorporation of virus, particularly 1f at
some point graited plants are prepared, and cuttings
are taken from such a plant.

Time to initiate roots.—An average time of initiation at
approximately 22° C. 1s approximately six weeks,
with slightly longer times during winter at compa-
rable temperatures, and slightly shorter times during
summer 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 affected by green-
house conditions, biological stressors such as disease
organisms, as well as environmental stressors such as
low or vaniant 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
values of many different characteristics during the
rooting process known 1n the art.

Root description.—F1ibrous and well-branched.

Plant description:

Plant form and growth habits.—Perennmial evergreen
having sturdy, upright growth. The growth habit 1s
generally not compact. As recognized by one of skill
in the art, mternodal distance can be dependent upon
greenhouse temperature/time profile, fertilizer avail-
ability profile, and other factors.

Branching habit.—Moderately well-branched, having
approximately 3 laterals when a single stem plant 1s
pinched back to a 5 inch height.

Plant height, soil level to top of flowers.—A salable
plant 1n a 10 1inch container can be approximately 24
inches high and 24 inches wide. Please note that cul-
tural variables such as those mentioned under “Plant
form and growth habits,” above, among others, can
cause significant vaniation from the values given
herein.

Lateral branch description.—The average branch char-
acteristics of a salable plant grown as a 10 1nch hang-
ing basket: Average Length: Approximately 22".
Average Diameter: Approximately 0.6 cm measured
at the transition from green to woody stem texture.
Approximate average internode length: 6.5 cm. Typi-
cal lateral branch color prior to onset of woodiness:
147A. Texture: Immature: Smooth. Mature: Woody
and rough.

Mature foliage description:

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

Length.—Approximately 9.7 cm.

Width.— Approximately 8.1 cm.

Shape.—Cordate.

Apex.—Acute.

Margin.—Entire, crenate, broadly undulate.

lexture.—Glabrous, rugose.

Color.—Young foliage, upper surface: More green than
147A; glossy. Mature foliage, upper surface: Gener-
ally darker than 147 A; glossy. Typical color of under-
surface of mature leal: 147A. Typical color of under-
surface of immature leat: More yellow than 147A.

Shape of typical mature foliage base.—Cordate.
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Petiole.—Average Length: 3.8 cm. Average Diameter:
0.2 cm. Texture: Fine pubescence on upper surface;
lower surface, glabrous. Typical petiole color: 147A.
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 culture.

Flower description:

Natural flowering season.—Year round, with number
and size reduction 1 extended periods of cold
weather, such as daytime temperatures of less than
60° C. Extreme heat can slow growth and flower pro-

duction.

Flower arrangement.—Flowers arranged singly at ter-
minal leal axils. Very free-flowering, with usually
three developing tlower buds per lateral branch, tlow-
ers face upward.

Flower appearance.—Medium-sized, semi-double
bloom, with an occasional single or fully double
bloom. Flowers are open for one to two days before
senescence, which 1s often accompanied by partial or
tull petal closure. Flowers persistent.

Flower diameter.—‘DUP-MNDC’ flowers are generally
about 6"-8" when fully open, with largest tlowers
produced during warm weather (for example, day and
night time temperatures above 73 F).

Flower depth.—Flower depth was measured to average
approximately 3.8 cm. Flower depth was measured
alter removal of an outer whorl petal and a sepal to
expose the base of the pistil. The measurement was
taken on a fully opened tlower in the direction of the
pistil, from the base of the ovaries to the maximum
height of the flower petal, 1.¢., the point of recurvature
of the petal. The outer petal whorl of Zibiscus blos-
soms can flatten out during the day, or increase or
decrease 1n curvature or degree of petal reflex 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 7.1 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 3.2
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. Furthermore, buds which develop
into fully double flowers are generally of greater
diameter than buds which develop into semi-double
or single flowers. Shape: Generally acuminate to
ovate, with full doubling giving elliptical buds. Typi-
cal color of unopened bud:147A.

Petals.—Texture: Smooth, satiny, rugose. Arrangement:
The corolla consists of five petals arranged 1n an outer
whorl, having regular partial overlap, even when the
flower 1s fully open. Doubled petals are attached to the
staminal column and are generally distinct from the
petals which comprise the corolla. Shape of a petal
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from the outer whorl: Roughly spatulate, with a
rounded apex and a truncate base. The margin of each
petal 1s undulate and entire, such that the margin of the
flower appears to be undulate, and the overlap 1s such
that the flower margin appears circular, with large
indentations at the point where the flower margin
changes from one petal to the adjacent petal. A rep-
resentative petal length was measured to be 10.5 cm,
and was taken from the base of the petal to the farthest
point on the margin opposite the base. A representa-
tive width 1s 6.9 cm, and was measured perpendicu-
larly to the pistil at the widest point of the petal. Petal
s1ze can vary with cultural conditions, such as tem-
perature, and thus the flower size and shape can vary
as well. Often, flowers which are produced at colder
temperatures are smaller and appear more fully over-
lapped, giving almost a wheel-shaped appearance.
When fully open, the edges of ‘DUP-MNDC” flowers
can be somewhat recurved. The color of a warm
weather flower 1s described below. It has been
observed that variations in temperature can effect the
stronger or weaker expression ol certain pigments,
changing the balance of color, and thus variations 1n
color intensity and pattern can occur with tempera-
ture. The expression of orange in the flower edges of
‘DUP-MNDC” can be temperature dependent. It
should be noted that the colors of Zibiscus are among
the most changeable of all flowers. A newly opening
morning bloom generally has the most intense colora-
tion, but as the tflower flattens out and 1s exposed to the
sun, many pigments begin to fade immediately, result-
ing 1n a flower which can look like a different variety
altogether. While the flower of ‘DUP-MNDC’ fades
less than those of many other varieties, exposed to
strong sun, 1t can fade to a dull yellow by the end of the
first day. The morning colors are described below.
Color: Upper surface: N1535D pistil and style, to
which are attached the primary whorl of petals as well
as small petaloids, petals and petaloids devoid of

color for 30 percent of their length, with the remainder
a 13C, with marginal suffusions of 17B. Lower sur-
tace: Uniform 9D.

Sepals.—Unlike the petals, sepals are relatively invari-
ant 1n color. Their size can be aflected by the same
cultural conditions which affect tlower 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 tflower 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 3.1 cm. A representative length, mea-
sured on the sepal from the free point to the fused
point 1s approximately 1.6 cm.

Peduncle.—ILength: 1.4 cm. Angle: Approximately 40
degrees from branch. Strength: Strong, tlexible. Tex-
ture: Smooth. Typical peduncle diameter: 0.2 cm to
0.3 cm. Typical peduncle color at full opening of
flower:143D.
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Reproductive organs.—Androecium: Stamen number:
Approximately 80. Anther shape: Crescent. Anther
color: N135D. Amount of pollen: Moderate. Pollen
color: 17A. Typical filament length: Approximately 2
mm to 3 mm. Typical filament color: 138D. Typical
anther length upon dehiscence: 3 mm to 4 mm. Gyno-
ecium: Typical ovary color: 150C. Pistil number: 1.
Pistil length (from base of ovaries to top of stigma):
8.2 cm. Style length (from base of ovaries to stigma
branching point): 7.5 cm. Style diameter, at base: 0.8
cm. Style color: Base: N135D. Midsection: N153D.
Apex: N155D. Stigma number: Usually 5. Stigma
color: N133D.

It should be noted that the dimensions of a Asibiscus 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. Double varieties gain significant mass during open-
ing. Furthermore, after opening, the pistil continues to grow
in length while the anther filaments which hold the pollen sacs
increase 1n length, the pollen sacs open and the stigmas sepa-
rate, each at the tip of a branched style structure. Toward the
end of the tlower life, possibly due to a reduction 1n turgor
pressure, the pistil may shrink 1n length and the petals may
slightly decrease 1n area. Usually, the senescing petals of the
flower fold toward the pistil to some degree, 1n some cases,
completely enfolding it.

Furthermore, the present variety ‘DUP-MNDC’ may, on
occasion, produce a single flower or a fully double. Because
the “doubling™ 1s usually due to the conversion of sexual
flower segments, such as anther tissue, and less commonly,
pistil and stigma tissue, to petal tissue, the degree of doubling,
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has an effect on the number of reproductive segments exhib-

ited by such a tflower. For example, a fully double flower can

have a greatly reduced number of anthers with respect to a

single flower. Even 11 the doubling has not efiected the con-

version ol stigma tissue into petal tissue, the effect of dou-
bling 1s often to deform the staminal column to such an extent
that the stigma are buried 1n petal or column tissue and are
either under-developed or impossible to locate, and 1n some
cases, completely absent, with only the pointed style
branches remaining as the flower’s attempt to express its
female flower segments. Another phenomenon which 1s
observed 1n kibiscus flowers 1s the occasional production of
multiple pistils, most often fused at the base or along their
lengths. Usually, such fusion results in pistils which are
incomplete, but the potential for multiple pistils, and thus
supernumerary anthers and stigmas exists 1n 4zibiscus 1n gen-
eral.

Seeds are not typically produced and are unlikely to be
observed under most growing conditions.

Disease resistance: ‘DUP-MNDC’ has not been observed to
be resistant to pathogens common in Aibiscus. However, 1t
has been observed in the green house to have a hi
resistance to root rot than that of many existing hybnd
varieties grown on their own roots known to the Inventor.
It desired, and it the risk of virus infection 1s of no concern,

the present variety can be graited onto a rootstock and be

grown as a graited plant.

It 1s claimed:

1. A new and distinct 2ibiscus plant named ‘DUP-MNDC”,
as 1llustrated and described.




US PP22,527 P3

Sheet 1 of S

Feb. 28, 2012

U.S. Patent

E X X FFEEX T ERAEERERAETREERNREEXTAEN AN ENE TR NN X FE X EXEEENNENNEENLTERETERENYENYN YRR N AR A Y R YA Y A AT
AXENRERNXNXENERRENEXYRENENREREREREYERENRMYXNENXY Y XNENNERERERY X XREFNENY CH B ERREMX NN EXENNEEEREYES N TR ERERNRNEMENRENYNEENESEEAEREREMNEEREREYNY Y EN Y FENERENENRRM®N
A X XA XX REETRNRTEIERES I TITREAASANTIALESE AN ENTITREENESESELE LN NN AR EITXEXEREEN AR Y TEFXAREEERE XXX T ITREESAEAE A YA TR EREA XSS T AN T
N ERENMEITRENNAETNERENERENETNESYNESSNEREENESNE YN SRR NN N E NN N M X RENRNENERENYNYNENXERETYTESSNSSNY A YRR YA FF S EF YN N NN E NN TN NNE
X ETXX T XX XNEENREFENT XX XERREREXIREXERX NN FTERERERY YN XXX X NN XY L B EEEEEREEEEIL A AN A SRR EILEFEE A EEEREEEERE R EEEEEEEENE S ENELENNE]
oM EAXREREEINXXTRERERERRN L XX XXEREXEXEENEREXEXERENEXNETRESLEXENTETNESERN - KREREXEENXAITRERERREERETITXXITRENRENENEERERES AR AXAEENRNSIERESESE SN NERS SRS NN
I X X ¥ X F N MEEEREXTEREN F N EREREXEEEXENETREESEXEESETSNENENETERE NN . A X EEEEENEETEFFASATEREREI A EFEEREFEA YN YR ERE AR AR NN
MW M E NN M NEREERNRE AR N X NEXNYRENXYENEYTYTERENENENRERNR A XX RERITEXEXIEERERREXEEY NS NERNRNENENSTITESRERTTRESFEENEEESESE S YN REREEEY Y YN
A XX XX NEXEXERXEEXEXEX A XXX EXRTXEXAXEELEE R ETXEXEREEEXERETAEANREAL AN XX XEXEALAEEXRREERERREEEE T LI XA XA SN AR EFREEXA TN AR T
A M NEEREEEEENEEXEEN N XENRENEXENNEENENYNLAEYNERENENRESYNR N NN N MR N N ENERENREXNNNNEYENTENRESYTERERENERENENYRFE M EEXNEENEESNESXNESENNEYNYNSETETRENER
X M N X N EXXENENEXENRESM AA R XX XRETITEXENESTERNRES XY XYES XN T XN XM XXX REERXEETENEERXEYREEXEXYXNRESYNENXM XERFEFEEXEEAENSENYFREXYYE XN N
oM NN EENEREREX RN A XA REXREREREXIEXXITXTNENRENITITNKERESN F AN e N EEREREREMNNNENKENXNEENXENESEEERSE M x M EEEXITRENKRENXNXETETXEXEETNENERN
I X X ¥ X X EFRXEENSEEN L & K XX NEEXEEXIXEXENTETNEXNES N NN EX XA R FETXEYXYETNENESTSYSNENYTNERX NN ENERENERENERESSFNES S S S NETSEDRN
X M ENKENEEEREEXX EREERREREETREITEXREMNMNENNRERENRE A MEREXREREXREEXERERENXEREEYENYYEENR EEENRESTNEXYST RN RENENRENER
KX XTXENKXITXEXNLTREXN AT REEREFXITRERTITRERESTITERENESLEETINENES X NN A AT AR TR EXAEXLTREE X XTERERENEN A ERERERREEXEITEXAREENRIERER
N E R NMNLEETETEREENR A X RENNREFNERERNENETFTITNETSTNESTNENR xR N R N M N M N RENIEENERTXTRESNNENNYTTNENTRERENR X X ENERNEMNNEYNENEYXNNSESEN
XA XERREMXNEXEXR XTEREEXTXTXEXERLNERETXFENEENESENRENY Y NE N NN X ERENERESYFETITNEXTEEYNEX T EEREERERET A TITENRNR
WX E N ENKRESEERERMN *ERENKXEAXTFTREAXAEAXITREREERRN WA EN NN L EREREXRERERERITERERERENS X N EERERREENXXITTETREXITXEEXEREN
X X X XXX LENXEN M N W F X X ENERNEYSTFEFEENEEFENEEFEEFENNESY YN N . EX X FEXENEFERNRNEENRNES & EERERAIRERNMNETRETYFETNETENERN
X M E X NNENENSERNE AT RERREREXXITNEXERENLR WM REXXREN N TREEXTREREREYYEYEXYREANENETR My ERRENMNNENREYEXERERENMSE YN
X X XTXRENESLXRENX AX TR I EITEFEEFEXITERNRREETFLREN XN EERERFEXITTTERENRS N TEXTREERETREXITLTNEREST N X B
N E R NEXENRESENEM NN EEXENERENENENEEFENENFENENS N NN ERXXNRESXNENRENENENENA: M K RENENRENENENRENYRENENENENENN
X XTREREEENRSY NN A AXREERZFIFNEYXEREENANAETEN X N A XTXTRETNENRENREN) TEXEREFERNEXXTITEXTRERESY
X X KERERERERERNR X ERENETITRENERERERENERNESLSXN ERERERRENKRKERESLRER M XTREEXENERENENEXRESLXEXNERNR
X N XX R X R XA X EFEEXTENESTNENRENRES N N X EEXEXEXSEEFENX EREXTNEREXTETXFEEESE N .
MM M ERNEREN ~ KEREXEXTREXTRENERS NN XY o, N ¥ M N EXHANENLR ERERENERERNEMNNKERERNENRESER
XA ALXEREXERX L X fEETXREERXIETETREE XN WA X REXEEN HIHHHHH! ' ERFXREXEXEREEFT XXX
MM N EENENRE N 2 R NERENENENNN MR K XEREAREX. " M R RE R o X EXEXENYENEXITENRENAN
lﬂlﬂlﬂ#ﬂlﬂﬂl F HIHHHHHIIHIHHHHHHHHHHH HHFHHIIIHIIIIHIU HHHIIII HHIlllﬂﬂﬂﬂﬂllﬂlﬂlllllﬂlﬂﬂlﬂl
¥ X XK XX ] IIIEHHHHHHHHHH HIHIIIIIHII!HHHP ", EEENEXSENF IIIIIIIHIHI
x lﬂlﬂﬂﬂlﬂﬂﬂﬂﬂlﬂx x IIHIIIIHIHPHFHHI Il '
HII!HHHHHHHHHHIHH 2 ERREN .HHH II
A X N X N NEXER | ] ||
X EXNEXENR | | | |
M EEXEXENENX E_x x
M e xE M XN N X . o
XAEENENNE | ]
X H K XNKRER ]
N X X X |
o E M MK R X K X B
X X ETRXER ER K
X N X N R N |
XAENEXER HEENREXR
o ENK KX NEER
oK R X X |
MHHIHIHPHHH “H”I"I"H"
X X NEXX
ERERER
- E N EF
Ill"ll_ll
E_K
EEREN
| ] A
| N |
Eran
lllll'
EE N
| |
llllll I-. lﬂlllllﬂllll lll Ill =
ll e | | | I“-lll Ill | ] I.-_ L
o II_ - - ll || lll .-..-_.-..-..-.l..-. L]
mtety ".." e E ok s
IIII""II-I"- o i i ||
] L] L "
I_I"""\l- LI ] o
[ ] [ ] [ ] L | J
L . e
L X E
LR M) e
) “.___H....”...”.a._...___ o l._...___.q.
d
o .___“._..H.a”.___“.-. o _-_.__.._ﬁ....”....h
._._.....-_ .-_.4._...4._._.-.._._ . L] ...........................h
R R I
AR ,
.-.-.._._ .-......4.
) LA
-
....4.....
L

L

[
|
)
[
5
L3 e
Ll B4 &
M e )
L) gty
& & -_I-_
L) a4 Ll e
&+
.__..-__4...____..,.__.“_...-..____-_-.”4 aTa .4H.___”.__.H.___H...”..H..,H...H_...q...u...”...”.q”.q”...”..H..,H...H#H.q”...u.qu...”...“_q”; ”4“4“.4”4”..”4”4”...“#H III.
L) o et el o e el ) L el R T S e aC sl )
= * ekt E et U Al dr e R Xl e Bl K i Kk Ll C l k)
el Lt e e ekl el W dr O A Uiy e e e dp ey 0l AR LR
.-..___l"l"-_-. * L e N ) A N M
LR e L N R B L R N A MM N A ) W dr e e il R e e i e e e b e d o
e A W g . L e
W % & i gk ik K ki k& A L) LM M 30 M i o dp e e e e e e iy e e dp iy de i ir ko
L ) L L 3C R RNl LR L o g aal al aa E a u a
ot dp e iy e iy g e i oy A L) L e i l  al
drdy dr kel ik e gk L R RO MR N N A N N N
J i B e e a0k Rk L0 3 Ml W e el r i e e e B p e i el e i e &
v O e g e e T N e )
ol e e R NN A e Ay dr dr e dt e dp e ke R A e e g dr ke ke d ok E o d ke Ak & & & &
L o e a N  r a a  a aEE E al
Ar i dp e at dp e eyl eyl e e e ey oy el e e e e e iy e e
e e N A e B N
o
...H.qu..._”...u.-n.qu...”bn.._”..ﬂ..H#H#H&H.qﬂ#ﬂtﬂ&”#”#”a.q e T N T
> & [ & o
e Ht.r.ru...... *

-
Ll
EXRXERZER L)
a"a"a"u"n"n"u"n"aalnaaaal “.-”.4“..“.4”.4”
X R XETEZTEREER L )
EERREERREREREN LM
i .4“...“.4”4”...“4
EaC
- L
L L e
Lk Lkl W
L R MO
Ll & & & de i
o [ ]
L) .__.....___H.-_H.-.”JH.qu...H.r”...H...H...H...H...............H......4H.4H......|___..-_.._ H.qu._..” .___.4.__.._._”...“.4”-...
L e e ) L) LA A
Wy e e g A e iy ey Lt dp ip ey
A e e e e e A o R N A N
o N s T Ll
B d ki b ke de e b e e e ke kR Eal
et o e 3 aE aE el Ll
Wy ey it 0 eyl el Eal ol
o i
R A L Al wtay

T A A R M Al S NN

o
M LN .......-...4.4...4#...;.._..._._““

¥

e e
A RK kA ek ek
N NN M AL AL
, RN Y
e w

*

F3

L)

._._”...”.4
ax
L S )
..H;H.q”...u.a -
W dr & - L]
LU L L ) L)
4”#”.-”#”*... ”.__.”4”4”._..”.___”4”...44
L U iy i dr i LU U S e ]
r T L e e L LN AR T
Wby e U e g e PO N M)
L Al b sl al
L S e )
L o
W e e e
L el e N )
Ll 0 M
L . » ”..”.4”.4”...”&”*”...”.4”
TR A P N
X AR N A X Ll SC 0l L )
S A L )
o a a a iy e e e e e m
.a“nuxunwxnnr.xs” P ”4“...”4”#”...”&”4”...- . JH#”tH.-H#“...”&H#”#”&H.._.._
A e A L] LAl 0 e ) B dr i e e e
S L) LM M N - Ll ol Tl 3 T el e e T
e i L) " L) i I-_-. L N N S S el
.”v_”x“xwx”xr. .__..4...H*”....___~H H#“ *##Hnn*”...”..q”*”..nl"- ....4“...“.4”___ e P - ".qH.4”...”..qH.qH...H.qH*”...”.qH#H#H;H;H#H&H#H#H&H&”#”&H
oy i L 4....44..._-_._.__-._-_""-_- iy i iy oy e iy i e o E A0 Ll 3 U el L Sl el R
A o Rl ) L a0l e Ll el al ol EE N xR L A N a3 Nl Uk al aC sl e .
i i ) [l N ) » R A R XN R R o n AR N A MU S el N S R N el ) ]
A A A A LAl oLl L ) L xR KX R XXX | I ey e r iy ip e iy el o e e e
iy L S ) L) R N K W N X KRR W Oy e e e e ke e e e e e e e el w
el 0 U ) u o o e x a w v e OO N B el N N L N )
; ; L0 U ) ) L oal oeC O L A e el S U N el
ERE Al kU al N N R el 3 o e l aal alal
Tt Ty gt i e e e e dr e e e e e R e de de e e e e b ke i ]
Ll o ol L] W R xR U N kL U kN o )
Ca sl sl ol ar i el 0 e o e e e e e o e el R R RC D N el e el g A "
W e e iy e e e ERCRENE o 2 R B B R R e & e e A e W e e e e e e X a R i
W ey el iy Wy i e o o e m xR L L ]
Wy A e e e LR N el ) RN N N R RN K K AN A e e o el ol
i i e e dp AR L R e R de & e e de B e e e e e R e e de g e e
W iy i W R A XX R NN A A N L I o el )
i e Ll et 3 RO aC sl al) L R I W e e e e e e e e e e e e e e e e 0y e e
L0 L N ) i L N L N A 0 N N )
at iy e e X r iy o o wom ax a a a xS L el E 0 Ml o 3l
R N A A I e e e e S e e e e e e e i e e ae W e e
o e o a e Bl N A Rl Nl N
mrrxaxxxxx x x kN NN L 3L L AE N N sl ol )
I e e e U e e iy e e e e e e e il e e e e e e
. r = B BB & A W i e b W e e e e e e e e e e el
L L W r dr e de e p e e ey e e e e i e e e W iy
2 x o oz N el N )
B e 0 e e e i e e e e e B e e e e B e e e e e e i
L oo I S o l-lln na"ln . .___-_..”#H#H...”#H._.H._..H#HhH...“.-H#”...HtH#H...HJH#H...”&H#HtH.-H;H...HJH.qH....._
Ll ool el N o un | Ll L a3l
= X Ll A m ol r » R a3 a3l ol sl
R R .......4...............#......#......-_-."-_-_-. | %l Wl W iy e e e B e i r e e e e e e e
R X X Ll 0 C N L Sl L ) ll-)] | L0l el e N 3 M el A o et L )
" N L R E 3 S ' m R A R el A N N e )
X E ¥ ERE 0 U 30 N r L L 3 N ) Wiy e
X Ll e e el Rl o _Iu- E ol el 00 L 3 U S UL 0 ) 0 0 O el N ]
B E_ X O el el el 30 R N R N T U el M LR N Ml 30 3
EER Lol 0 RO el o e el el W e ) ol 0 I N N el L L SR Ll ]
EE X W e Ll L L L Al e N Wy i N
" _x LA e A R R e el el Wl i e el e e e e i e e e L A N A0 ]
EEx EE N R R 3 0N e N sl R0 0 o el R 3 e N M ) L N SO B NN
E_E i 0 S L0 B MM U BN “_—._._-_- Ll el a0 e L0 Rl N N
x ) o 3O U ol sl - R L sl a2 sl ol W i
"N A KN L 3 S RC N 30 N N N ) e L L 0 0 N R
X X R N A A A L L N ) R N Bl ) dr e W
BN N R RN AN ; dr e e e e i e O Ml 3 sl il Y EA Al k3 ol ]
nnmr.naall x nuallua kA 4.__..._......__..4.___-.4.4......................4.....4.-....4.._-.....4....—.._ | ) _-_1.4....._.._....4.4....-_.4.......4....._4....._.-_
oy - . P AL MM R e B e
LAl ) Ll L a3 L E 0N
i i ol ) - [N S
LN L L N L) L)
Wi Wy iy RN S i i
P sl LA aCaE el sl o ) [
-”4H4”...k.._..._-_...._-..4 4”-.”...H4”...H&”...H...”
L N e a3
dr i ey e
x K " i . ..*H...H#H.qu...uku.q”...“.._....._“
oy » dr O i e i
”n" - NS a T L “ ” ...“.4”4”4”#”*”.4”#”4“4.._
xHa“n“ .q”._.. H._..”.r .4”...”#H.___”....H4H.q“.__.”.4H.4”._..“.__“.._”...“.___”4“...“.___...4......*#” .._..__..._.-_....___H.__.H.___H.___”.__.H.___H.q dr e e e i e e e
x X E N S N S N A N N L 0 N O L 3E N RO A N W
X E N E 0 N U 0 S L U S0 N M 0N Sl Lo el el L et Sl
 mx A A e R e o L0l il el
. kk*&#*&b##;#kt*#;*#&*#“ﬂ!ﬁ L )
) L0l e Nl e E L
L ROl 3 a0 aC U A aEalal Ul ol al -
. N R N R e de N e e el i i
e T M e N N R
" N ) e
LN N )
L N r i
P i dr e
L o F |
P ._..t...*.q......t...*.rt._..H...H.4”....”._..H.......q#.__.”.qH*”...t...H&”...H&“rH...H#...kHﬂJ
e e e e e e e e
dp oA e e e e el p e e e e e el
W e S e e e e e d e e e g )
W e ey e e e g R
S e 6 e el N R N N O e T N ]
Ll N ) L) W e e i i
Ll e L il Ll el e o ]
L A0 e L O e iy i i
Lol e Wi de iy iyl
L o ol i i dp R
iy e i e i L0 SN
L N N LRl e
L O N ) W
[
H.___”.__.” ._._...Hkn..”..r&”.q”r o
L B A E el ]
B A o )
Ol e
L0 N Al N
LN N N P O e S
O A L O A N
o L N 3 e
Lol e el ) Ll Rl Rl N N L )
A o N BE 3 0 ) L 0 0 R e T 30 0 R A )
L e ek N S RN L N N SN M AN
LR o e N e e e e e
Ll el e el L LU S
W e L0 el al ar aC Ml al )
L0 e e R N N e ) L0 e S N N )
L RO I e N L el sl N
L aC S B ) L0 R el ol el
e e i L el e Rl
L N0l ol N L NE el el a e e
dp e R R N el el N )
e N N R N el el N R R R )
M e M B M M BN RN,
- L) A L
. L) * Ll )
" L »
Lq.-“.__.._._ ._._.-_”.4_- " -
L .4.._“._._”...”...“_-.”..__"...”...”... 4...”.__”.___ " .___.__.”
L Nl e U e ) L)
L0 O N ) L el N ) L)
L el ot A I R RO -
] e N el N R [ )
LA e e el e B C R e R A ) -
- L el S A L N N R -
L] L0 e e el N R M R RN N A ) L)
e e e e L)
Lk el a0 e Nl el R A O "
LR e e e Ml L)
L) W R e e Wy e e L)
W L L)
0 e et et el R A R N R Rl e L L SR



" IHIHIIIIHHII T H"l“ﬂ"llllll

A_N
Al
!?dx!
Al
!H"I

N
"R xR ; o
xR “..._HxHon”aHx“xHx”x”xHx”nwn”xH
e e e e
E A i i
F A A
A i 0 i
o i
i
o A
i
O I i
A i,
; F i,
; ; ¥ ; : ; T
R R E X RN RN RN h iy oy A MM A e ! R R XX NN N NN K AN
e A y ; ; oI N R

|
MM
i H:H:H:H:H M
| ?l"'?lx?l |
MMM

R R N
i
XA KRR KA RN
AR A e e A
i
i i

A A A A A A A A R
o i
oo oo Moo Moo

MM
I-HHI-III
IHIII-H Al
A

A a A
ol
iy

N
L
XX
xR A
i

ElHHH“H”H“H”ﬂ”ﬂﬂﬂﬂﬂﬂﬂ"ﬂ"ﬂ"ﬂx
Iﬂﬂlﬂlﬂﬂﬂﬂﬂlﬂlﬂ x XXX HHHIH
IHHIIIIHHIH X ALXEXEXXX
.HHII HIH!H XX XXX
..__.“lﬂ IIHIH ]

.H;‘Ill.l;‘?l"ﬂ;
o,

X,
Al
Al
A
.
Hx?l Al
‘.H |

-
F!‘IF'!

*

L )
L ]
"I
-l
oA A A AN N N A

M
M
F
A
M
A
X
»
A
M
™

L3
5
A
H

L)
i e

Wy

....“.___H.___ i Ty i ;

H.q.q.-.... AN k M”xmn“uﬂnmn“n“n”n”n

PO e i : ; 2 o ; AP A A

l.l.i K K

xR )
o F [ ]

e e e e e X
...H.qu Sl il .4..;_.”ku

r r
S A e e
[y -

]
|

US PP22,527 P3

]
¥
l“'l
»
‘#
A
E
W W

AN M A NN NN
b

»

»

F'

A_MA
AL A NN

HHHHI!!I!

MANN
)
Ll
E ol 0 )
:4*4'4-*4-"
)
x
»
:1-4:4-44
Py
Mo Bt
A
EXCAE N
ENUNE
F
)
LA
M
|
i
o
p_J

»
a»
»
I
L
L
L ]
X
L

¥
L]
X
]
)
F
]
»

L
¥
¥
Ly
»
»
X
¥
»
L
L]

¥
Fy
F
*
L]
¥

¥
»
IS

Pt

ir
i
ir

)
X%
iy i %
X
F)
F
FY
»
L]
Fy
L
i

L
L3
¥
»
¥

L ]
»
¥
)
F
¥
I
a»
»

)
Y

o

; Y .4.4&”*&* ar ok ._,.H... .___H.q

X & dr dr A e dr e

A A ; MK

"_x ;

X a

-]

ol

et 4y
.

F
EY

F3
X
¥
F3
F3
¥
»
| ]

A
3 ]
E o
oo

)

i
&+
¥
i
E

o
A

-]
]
F
)
]
F
]

L A k
3 ] M
o

L ]
I'l ‘i L ]

L L

LM

M
)

R N

N
»
x
P

i
X
r
L]

X
. . A x
xR O, U A
e e annnxxr.nxrx”xnx A xnn S __.Hxxx 2 A .r.”
i H S X
x

)
L
o,
F |

L]
s
I
[y
X
s
L}
IS

X
“x xEEEE ¥

AR NN ¥

A P o P . ; Al ; “4“.-”&”..”...”... ...H.........H... Ty
LA )

i
»
E
Al

F3
]
X
r
¥

i
i
[
i

x

»

¥

»u
22
X X X 5w

rx

)

|

[
)
)
ir
)
X

F |

£y X
A X
> .nxununuxnn”x”nnxxnxnux .x”n o .n”x n”a x”r. A
g ; v_umu_ o P P e P B B P T DB P P D
4 i E N ] i A
. ....._......”.___H.._H...H.a.......r...u.rn...n...ﬂ e 3 N ) " o L _xr.rr.v. A, .xx
& b dr A oA .......?....r....?....-.-.r......_............r.._..r.r.r....r l___. X . ; - ; k] i L E J ~ .Hx

i
L o I S

i ik ke n ek L A

e a e
e NN NN M N X
ol S
L)

Ty
t#

ir
o
Fy

-
&
L

X X % .
Fy

L
an
Ly
¥

[y
[
.-..r.v.._.

&
¥
)

»

I
F)
r
L ]
L)
‘2
F

Fy
X
)
XX
i
F)

e

o
-
KN

i
y ey

X kX
i

»
X

3 L

w
EY

L
] M

X
i
»
L
»
L)
E
L)
X W
L
EY)
L
X
EY)
»
P PP PR M

¥
¥
L
el
XN
»
Iy
™

L
»
L

*

r

»
i
-I*-I-I'#
Fy
X

»
L ]
»
L
L )
»
*

I
X
¥k kK kh

»
]
y
»
»
-
»
»
o
»
»
F)
r L}
i

o ...H...H...H...”...H&”...H...H...”_...-x e

I e e e ek el
& e d kb LN

e N S

ar o

o xy ._...__..4.__.._._.....__.”4.__. Matat

L
]
"#
L
[
»
X

)
L ]
et
¥
Lot e e
PN
LS
";:Jrlr
A F K XN
L )

i
i

&
-I"-Iiil'

L ]
L ]
o
»

5 X
LN N
*x
L)

*at.

1)

Lo

LAl
1)

h_]
]
oA A

>
A
N A

K_X

]
|
x

nnllun!
B M M XN
! Ilu_.ﬂ ) v.u_.HHH

.
)
L,
)
iy, |
e

b Y
|
-?l
x

|

N N
)

x_x A

iy, |
ol
!

X J
EXXEXENXXERMMDN
Hlllﬂxlﬂﬂﬂlﬂllﬂxﬂﬂﬂﬂ.

|
£
L
o
HI"
|
H
e

K K
E .IIHHIHHIHH HHH o Hﬂﬂlﬂlﬂlﬂlﬂlﬂ . HHHHHHH
H.

F3

L F L T
X HHHH..H ..Hﬂnr.wxu!-”...n.r................r...H...H.q...
X 2 x a A e N
W A NN
x M A L N N )

i XXX RN o
x i !

L e N X XXX RN

2 A AL AL A et e o e o e e e A
g ; d AN X i
_-. n x

-
A X A A KK
Al
.
X

E IR, NSRRI IR

A A A e A A A i A

g i e e e r.nrxmnmn”xnx
- X A .

H
FY
Ml
x

P,

F

X,
)

A A
)

.rw_narxv“nnx”xnn”x”
o
[ M NENE i x
& i - ]
I B - n“l".-_ o e e T
- PO A S ) Ll ool ! i
G A R e ] L ; ; ok
e e e e e e

‘2
A
P,
‘2
P, ?"F?d
?ﬂv:
XN

A
R e R
F I )

)
)

)

X

l"uﬂn”“rﬂn”rﬂrv.
L A ; ; X K -

:\i i :
A A K
ll"n._”nxnxna:xxr

M o X
-
e

»
)
i

h_]
F

.._......._......._......._. T T
.....4.-......-_.....-_.....-..-...1........._1.._ Ak h kb ok k .-..-_

Sheet 2 of S

Br ey dr dr e dr b dp dr de e i dr Jr b dr & A b om &
.........-..... .........r.....-...r.....r.r.....-......... -.......r.... - .....r.........r.r.....r.r.....r.....__ Y ........... LA .....r.__ A
o dr e e e dp dr ol dr A dr e ey drdrdr oar dr bk om W owoa
L T I I ol e S Syl et e e e N
e R e e e e e e e e e e Al e e T e e T Tl Y 1
i & Jr U & b U M b Jrodr b drdp b e b bk ek h ) bk s s s e e e e
A
N e N TR KA
.

W e e o
I
n T T T e e e T e T T e
T VT ar T i e i i
s e e et N
e T Y e T T T N Lo o
e P N o P o e
O I R o N L e B o g N, o

PN RN N N N R RN R L A A N
X ¥ T T e e e a  a  a a ae eaaa  T Ta  a aa aee  uu P A
AN e e e e e e e e T T e e D e PO o e

N P At At e N sl M
. e ety
M g e e

o A
A

i
PN

i

n
U )
)

i

)
LN

X i e e
o
Ty
i

i
X koK
i

N N N N N N N N N o o )
N N I N
e .-..-...............r.....r.........-...r.r.r.....__ .-...r.....r?.r.r.r.....r?.....r.r.__ - .....r.r... * & . - .r.._ .r.-.......-..-.......__ .-...r " P a s *

L
s
5

L ]
i

A

ir

Ny
X
F)

¥
F3
I
&
+
N

3
AN
ool

[3
s

»
o X A

F

L HHHRHHH.HPH’.HHHHHJH FE_AC AL p & & A
ir ....l.l. HHHHHHIFHH!HHHHHHFH F HHHPHFH Hu..
l.l.l.l.l. E A o,
*

F3

L ot o
iy
J,

¥

¥
L)
:Jrl-q-q-q-
*:*&*q-a-a-
» ¥
i

i
Ml
|

E

)
L

L]
)

e Ny
- %
L
L
L
|
)
|
|
)
|
|
)
A
|
b
X
)
)
X
*
|

._...... .
dr Bl ol b b & B o dr dr b & L A R X E R X XN NN MY NN

i A E K K
....-...-. ata et .;..-..ll .....;...1l ............-.l.l..-.l..-. o .__....r - HHHlHHHHIIIHIHIHHHHHJHHRJHHHH X
ir

EY

»
x ¥
ARt e

L

X
ar

¥
»
L
E |

L
L

»
L
i
I

* ;
W

X
X
L
i

L g |

P )
F
Al
|
A
Al
A
Al
]
‘e
‘o
]
‘e

et

i
X N X
X %
L

»

i

¥
Ty

A A
o W

EY
W
AL NN
N
r
M
¥

F)

; ; > A
W X i ! . d A A A AL A

X A % ; A A A
; .xx”xux”x”nanxvr e e
P A
g M oMM

X ¥

i X ; ; . ; ;

L J A o J it J o
*

Ll

a
»
)

Pl

PN M

»
-
»
rx

ar

&
»

E)
ER )
N e R N )
A
|
£
A
)
)

»
~
e
W
F
M
FY
F
Y
H
F
M
W
F
M
H
H

...“”v_wx”n”xmx”x”xmx”x”x”ﬁx o

A A A

iy ; : A AR A A A A A A A A A A A AL A o

A d A R e e a o PP H” ”

i ; A ol g
x X ; ; ; O A A i
L ! N )
i e ) XX ;! ; i o ; A A AR A A A K A A A A A MK KX
e o ; g A A i
*
x

A MW

)
)
2w

2 e

Fd
)

i :
d e e e Ay
DR o e i
BN RN

AL P L o X N N R

X
)
o

M
F
F
)

MA_A
M
)
£

.
A
X
x,
H?l
Al
x
X
X
|
K
Al

.....-..-..ll‘ EE X X X X X

A
H
H
i
]
o
A
H

A M A A

.xwx !
kY

o
]
X
x
x
X
]
]
EY

FY

|
|
M
P,
)
A
M
M
E |
|
A

E XX ERE

RO e o e X

xS a.xr.v_v”v_r.xx.xnxanlnlnnaanlaaannnnnnl NI
oy N iy e

A A X R R X

; XXX TN ER RN X XA N

xR o R A A
"

A
A
A
X

Ml
Al
Al
H
Al
¢ A
H
]
]
FY
W
Y
W
FY
Al
Ml
A
Al
|
Al
||
Ml
Al
Al
A
|

o
AT A XA
oo
o,
i
ity
o
e
M
b
i
)
)
»
- |
)
N
|
|
|
|
|
.|
M

A
Al
A
Ml
A
Al
A
Al
Y
FY
Y
F ]
FY
]
Al
H
FY
-
EY
Al
Al
M
Al
||
A
Al
A
A
||

EXEEIELRERNRSESXNEMEMNNLLEELENELELSEXLRERSX
" HH HH HHHHHHHHHHHHHHHHHHI!HIIIHIH

-
¥ W e e e
TR i R N I A
ir .-..}..r oar ....I.-. Mo HHIHHIHHHHHHH i
r - y
.:..__ 4 Jdr ¥ l.l. Pl K
ir F 4

Feb. 28, 2012

Y
x.
o A
A
o

r
¥

i
¥
™
XN K

x
ke
EY

F F
¥
¥

o PP K KK W X
R ( ; A ; R
EEREX ) y ; o

r

n
o o o A N L R N
e a L N N
P 2 R e e xR M R e MM
O KN NNNNN
L - -
LA

=

KX KKK ] " ] | o i HIH Hﬂl lﬂﬂ.ﬂ”ﬂ“ﬂ"

H
|
; | ~ ;
e e
D N ' l?huxnrnxxxv.v. o HHHHHHH e

F
1)
F

|
A
A
Ml
F
Al
1)
H
Al

M
A
A
)
£
A

; x_ X I
o o
> AN A R
Sl

A A i
Mo X

|
A
E |
= |
E
E
=
MM
A
A
X,
E
Al

E
2
Al
Al
Al
Al
|
Al
Al

"
R I ; ol ; e R

e " ; R T R e
0 HHH HH“ " H “ " " “ “"" e o ; ."l""""mn“”"n"n“n”uunnn“n"nanl
/ x X
.n.nxnxxx.unnna“a

x
HHEHHHHHHHIIIHH y 4 s J o ]
o X . o / .. i o o ] - / : : / ¥ o ot HHHHHHHHHRIHHHHH "
H” E FHH.HHHHHHHH xx X
. .u__

o

H
e
H
H
.
Al
A
Al
|
|
M
|

»
A
X -
W
X

A A A A A e
)
>
o

2

Y

ol

)
)
M
)
|
- |
i
|
|
|
- |
|

A

.
FY
|
A
A
x
A
Ml
|
|
|
A
||

i

i
o

AN AAA
F
o,
2
2
2
a
-
Al
|
Al
Al
Al
Al
|

F
E |
a

i
i
i
i
p
W
2
A
|
)
A
o
)
|
N

Al
Al
W
W
X
EY
FY
F
Al
A
A
Al
|

X X N,

A A A

HIIIHHHHH‘IHHHIHIII
Al
M
Al
H
EY
EY
E

-
2
)

A
Al
Ml
H
FY
Y

Al

A
E
F
Ml
Al
Al

Al
-
E |
‘e
Y
-
Y
3
ax
)
E |
A
- |

)
F

A |
M Al
H Al
F Al
M Al

:.ili!
- E |
)
-
L~
-]
-

X,
HHIH Y K
HE N K N NN
IHHI.HHHHHHH

H-H
A
o,
A
]
Y
FY
l
H)
FY
]
]
H
~
M
FY
]
Y
Ml
]

Al
Al
Al
Al
i
)
E |
F
Al

)
N T I A R XA TR R o o o ; 4 ; ! ! ! ; : o ; 2w H
HHHH o ) n“n HH: W a A xux”xnxunnnna“l" s iy ; ; ; ; ; ; ) M
AT T T T TP A P B, T B 2 A A X ; ; ; ; ; ; ; ; ; ;! ;

AN X N N NN NN

A A
T g o P D BB RO ; T B R R
AR X NN NN ; ; R MWK EK,
) e w a a a " o i ; i e .
H o e e P P 4 ; ; ; o e nannn:“n"u- e e e e e

.

e
H i .xxu_”u.xu.Hanana“ax:alua"auxﬂarﬂv
x e e

x

H

L
- IHH

- |

E |

Al

E | H?l
- |
A
E
- |
Al
-
2
-
- |
ax
E 4
)

HHHFH.H!H

Al
Ml
Al
F
Ml
Al
Al
Ml
Ml
Al
o
FY
E |
H
M
H
Y
]
Ml
Al
F ]

-
-]
A X
A
Al
Al
xﬂ
- |
]
E |
Al
-]
Al
E |
E |
E |
ax
E |
‘e
Al
-
Y
o
)
A

Ml
A
|
M
Al
Al
Al
Al
EY
i

Al
Ml
Al
Ml
Ml
Ml
]
Al
Ml
Al
Ml
Al
Ml
Y
]
FY

A
x,
.

2
A
A

F

H"H ]
E |
A
A
|
F
|
£
M
A
a
o,
£
|

i)
MM
N
NN
A
N M
i)
|
e
MM
MM
AN
XM
MM
|
2
X N
MM
2
L
A
A
EY)

|
Al
A
Al
|
Al
Al
Al
Al
Al
Al
2
Al
F
2
o,
Al
Al
F
2
a

M
|
Al
Al
Ml
Al
Al
H
]
F
Ml
1)
H
H
]
H
]

A
Ml
A
H-lnﬂ:lﬂﬂ
AN A
Al
E |
H
A
Al
AN
Al
A
Al
E |

M

U.S. Patent



US PP22,527 P3

Sheet 3 of 5

»
Ll )

L O

A [

LR

&
= &

W i

EaC N

)

X i W

-
L

¥ &
»

*
bk

L

L

Ll
r oa i

IHIFHH

i
e O N A )
Il e e R e  a

I N N

i

E xR
e e e e i e e

P

ar

i

)
"y

ALK A
XN -
o

Wi e e

LI ]
arodr PR R R KR RN H...H...H...H.qu.-_
E M T N T i
PRI A Al

i -

wealas

AEREE R XN AKX

N

i A s

A
e e e

>
T
»

roa

iy .....r.__....i -

L ]

-~

™
-

[

-
" B

oo

.-_l.

1
rodr i @

F i
i

L

o

i

E

Ty

e &

& A

i

AW

ir &

i

»
X

o
]
Iy

[ ]
F)
»
&

[}
¥
F3
»

&
‘l
L
]
X
F)
o
»
»
L ]
L ]
"' L]
L}

[y
k]

*

o

i

»

*
*

F
)

i

LN

X

P
i

F

»
»
I

L N R

4-:4:#
XX
¥

Rt M)
RN NN )

F
»
X
F)

N )

»
X

¥
*
F3

IS
F3

ar

¥
F

L

AAE

a»
L ]

»
F)
»

»
¥
L ]

¥
¥

[
¥
»

»
¥

o

F
»
)

P )

)
L

ir

X
IS
i

I ar i i
W R e e

Iy
X X

M X N e dp iy
L .rt.........r.._..........r.r.r.._ .........r.r....

Ea)

Ukl kA d ik
Py ap e .

X
ke b b 0o dpodp dp dr M
ir
r o0 A dp d dp dr b & B 0

E)

ir
[}

'y
»

K

»
5

)

»

»

L L]

o

s

»
+*

2
L

X ¥

e
)

ik

E
X

X

Ry
X
¥

E

)
X

)
i & X
ap e dr i i it i a kom

vy
L

i

E )

DN NN

aaa w .
A e

El

-

Cal)

LN

o b

X

Wy

A
ok
Lo S S e iy et

X

F

X

L)

X

s

it

L)

*

L
I
F3
Fy

Pl )

i
N X

R M M )
X

X

D)

»

X XN ¥

r
Ir
r

r s
= &
LI Y |

" s s kR

"y
[ ]
r

F3

[
E

L
i

F

r
IS
i

E I I T R

L]
L
"
L]
X
L)
L]
L
L]
L

ir

E

X

X

n...n.r.........-..r!

E

r

N e ey

F3

[

X
]

X

Ea)

ok ko
P
¥

L NN

Wy
PN N ]
NN )
D)
XA

Wty

P M ]

A
¥

I
L)

L)
RN N )
PN

L)

X i %
e
el
ey

*ob
F )
EaE N
)
X

& ar & O A b kb ko N
e

b drodr b dr b o k ar bk om kb ok b § N
............._..-..-..r.-......._..r.-.._.v.r.._ A r.

X i d ik Ak d ks g r .

L e o N

= & a a

Wl X e ke dp e g e ok o e
ECACIAC AL A ML AU AL LN

R

kA

Il'.t

L N N ]

e

L)
L
-I:-I:#
&

)
)

&
X a
Ll

-
-

Pl

[

E )

[
¥
X

[
»

L
-
-

s

i
L)
Foetu

i

¥

[y
Rl 0l N
i

X i

L]
*
i
>
*

'y
O
[

ir
ir
i

L)
i
ur
)
)

[
i
'

A

x X R
i
Mo

-
x_ M
x

AN
i HIIHHHH

E L

xR E X N

AAXERRKELRKERIRNKEH™ NN

A
A

oy

A

o
o

A
L

i

X X
X
X, XX
i
i

o lﬂﬂ.ﬂ!.u..ﬂ.!u_mv

S A A
. P
M HHHHHHHFHFHU

nn .
o A A A A e A
4

]

]
A

A u..u..u..

“H“H“H”H“H”H”HHHH
KR X E N E K M

A alal

o

L i

XM KX
x

o
S o

M NN ANNN
A_A A A A '::”::"n"

|

A

]
:“?! o

]

N

& & o
e W e

[
i
i
Wk R ke k

i

dr e A A A e

LN

Eal)

X

i

]
~.

i
i
b

>
M
;o

& dr e

i
A A

F

I"H“H“HHH
N

F-HHI

FY

EY
oM A HHHHH >
A Hﬂﬂxﬂxil!

M~

HHHHH' k.

X
A A

o

]

>

.
-

Ml

L L SR ok ol ol kol o X
N -
W e e T e

Hxi\! ki

L

. F!FF!*H

Al
Al
E XN
-

»

My
XXX
L

A )

MM
b
E

]
o,
h_]
o,
A

-

‘2

»

F
Al

A_A
A
Al
Al

Al
HJ
o
-
A

)
Al
Al
o)
L
M
|
A
Al

Al
Al
-

s
A
A
X,

>
Hx?dx?'! |

R

X

XXX
o

i i

X,
oA A A A A
A A A A A

A

o)
)
F

>
.
FY
x
Al
A
I"IIIIIHHHHH
Al
Ml

e
3,
)

X
.
*
X
X
|
|
|

n_A
A
|
p
2
Ty
)
o
X
)
|
LA
X
)
|
i |

R
o
)
-5
E
Al

Feb. 28, 2012

A
2

e T .

I d e e a
r F i
- .rh.T....lb..r .T.l.TI

&

CE .-..._..-.

-
X i,

-
o oo

=
b & m oa o

n
N b hogoaoa
N

ra a =
LI B |

a h o dd R A A bk oaoa

Bl i ok a ki ke ke
ol N s
Mo B XKL K kg
o N

LA NN N e x>
[ )
S e

droar dr dr dr b bk A i

A A

A A
i LN )
3 a e n N )

[
ir

x g

o

-

EN)
&*i-:ln
)

»
»

Ak ok kN

b

|

E el Y

»
&

H

F

X "Jll ‘.-I‘

»
*i

....”.r“.r.._ .r“ .r.__..-_.._.
M N

o
e e a  a

]
]

lllnn“a

a
ur

& A A Ao b e o W K.

ok b b kA N

CRERA)

X N
et
E XXX ENMN

A |
e W A
]
Hl!!l! . .”F!H?l
]
|

| ]
‘:HHHPHHHI!HHI!

M_a A M
X

A
o
i)

.

N e e
o

l:":"l‘ﬂ"ﬂ"ﬂ
MMM AN

A N N

i ok de N
T ) .-..-..r..........r................r”....r.......-.r.r.r..H.t.-.n .._“.._.__.__
e N N N R L

Ll
N N N e N a3

N N N  a A

L A e

N e e Caaar a

o ]
AN
LR aE B e )
A AR A

E N

i
P A N O S e
r .r.;.i--.q.........r.ri.r.....rii Hlﬂv.ﬂv.ﬂ
P R ko N bk
s e F P

" om k& J
W

E

» Ea ) L i i iy b
T A N e X B e Ko S
LT N N e x x o E N x N xE N Eox

HFHHHIHHIIIIIHHHHW

L/
|
r

L ]

U.S. Patent

e e,

L

LN ]
L

-I*-I_'-I
L N NE N

F ot
K
»
E)

-I‘-I ]

-
x

X
o .."x..:“..“a "
N

EY

Illll

e

IIIIIIIII

Job o & § b b b b g b ok Nk

b & &2 & b b & b & &k F &




I"I“I““lllll

et

o
Al
x
A
A
A
M
|

L)
ma

i)
A
N AN
N
A

|

>
Al s NN N

Al

KoM o Mo XN
E |
H“HHI"IHHHH
_M

)
| J

S o W“.""ww""...

x

XXX TEREIERESEREST] E X T N K
Hﬂl MK HH k E Hh!lﬂ”l"ﬂ“ﬂ“ﬂ“““ﬂ“ﬂ”ﬂﬂ.ﬂ
| Iﬂlﬂlﬂlﬂllilllﬂﬂﬂlﬂﬂlﬂﬂl

wnﬂllﬂllﬂ.llllﬂﬂlﬂ

o

| - ERRERXENREXXXEN
||

-]
A
h ]
AN
"
AA A K
A |
A
Al
A
A
|

XA R E
>,

x X X
!

lll Il!ll N ER R lHIHHH“__“Hlﬂlﬂlllllﬂﬂlﬂﬂlﬂlllﬂll"ﬂl |
Illv | I" llﬂ“l“l”lﬂl”ﬂ”ﬂl “I“I"I“I"l"l"ﬂ"ﬂ"ﬂ"ﬂ" [ ll
e
B e S e e
g
REXLIXEERRENXEEERENR

o e e e S
nnn"a"a"axa“n“a”n"a"ui

US PP22,527 P3

LN -
R W W L)
R M N R M B
r

g -

L ]
L

e e
'l-l!:

I-I.I-H
M_N_N
i

e

e e

A KK E |
e

Hﬂﬂﬂ".lﬂhﬂ"ﬂlﬂﬂﬂ".l."ﬁ

A
XX M

S

IIIHIH K X

N

xR XN
Illll!ﬂﬂlﬂlﬂ!ﬂﬂﬂﬁﬂlﬂlﬂlﬂl
e e e
EXAREREITXEA NN .Hillllﬂllllﬂ

s

S
22

H:Ihl
.
.
A
I-IH
I"H.I

I"I-H'Hl

.H
.I | Il.

et
iy
AN A III-:-I A_A
A N A
-l'..
e

|
..-H-!-I"IHH";HI;'H"

i

|
A_N_A X
A
FY
A

" EE
e e e e e

H “ﬂ"ﬂlﬂlﬂlﬂ IIIIIHIIIIH HIHIH“I!E" HH“!IIIIIIII ll
H.I

H.I..
|

s
IH:::!H.IH!H k
M A

e

o
T
R
nllanlnnll.____.l e ; o ; | L ; o k
R ; y ; N, ; W ; " ; ) our e o
e e e ; ; . i o N ; ; -y ! o |
nnnu"l“"“"m""”“""““""u"lin N i \ i ] 4 A . \ t t x| t 9 n.nn”"aunw xx

AN A A

AR M A
IIHIHIIHIII!H'

>, H-!-lﬂ?d"
A
|

Mo AW
.
F |
*.
H?l"l"lx?l
oA
oA
|

i

B

Sheet 4 of S

E R E N XX R X
HHIIHIIIHHHIH!HPHHH"HH

I.l.-.{!l L/ N,

Al
i

nHﬁﬂ:ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂﬂﬂl
A

]
wo M M NN A A A

-

F I I r o o o ar ar
o
; Ay A R A e ke ke M Nk d e w ki gk e e ke A Bk kR
L R e i dr e e ke de e iy dr e b b ke Rk ow
i dr iy e dp e s b e e e R dp e e e e e B ke de
. i R e e il ke i b ey dp o e b ek e i by ke Wk A
drodr dp & i i ) - wdr Jr b M Jpo ok S drd o1 drodpodp oo b deodp h B o dp b b b ko
kW - ) [ S o i J Jp b dr 4 & A & m Jdro Jp o Jrom Jr e dr Jr o Jp o Jdp O b & K
e x & e dp ol ] ra b gy ol n b arhih b oxer
L e M e Lkttt M e st e N

B dr B W J b dr o B or b oo b oa kb ko mom kb K

dp B dp Mok Je o B r a4k Jp o d b b b ke om b ok ok oa
L R N N R N Rl ol O
L I e I I e e N
o koo B g wrn b b ko kI ks b hon ok hoaom N b h kW Sl drdp o M e L)
L R N N T R e I ) X A
o N g e S SRS N »
N N N P e W N N & 8l ¥
X P MREREE AR L N N I A EE LI A A LI BE A N M L A L
R e e ) : R 4 ; 4 : ) o Pl
2 N ) 3 o a ; 'y ;! s - O s ; ; A T T e e T R
P o N T ; ; i L e N N N N O P e X
A T i e ; PO I e T LT T Sl S gy ™
PR M N dp dp dr e e d e b ik b e dr ko ke kb heow oaeow x

.._._-..-......_......_...............l b oir b 2 & & a a

L

L ]
»
-I“-I
LK
L -I*-I‘ L]
X

I I F I

[] .......l......r.....!.....r.....r .._......._ w b aa s a

B F x hk h k k dd kR Ak oa Mk d
a2

a0

e

)
P

EY
L
ATy

Ll e

L et )
]
xx

¥

&
X

Ll
o
o
e
N
F

F F
L
T N
ur e e e i i i

Xk AR
W
P Iy el iy ey

P Al M
*

F

r
F)

Feb. 28, 2012

N N K
X %
L)

XX

N N
L)

F N
A
»
L

o
EEXEXX RN i
L 2 e N
S xxl"l"ullnaxanannxnun
O
w W
o
& S

[
u
F3

]
L
L4
X
)
a»
E ]

il
WM

:H:F!:H:I:I!HHH
. I:H:I:I:I:I"H
oA N

L

P B N
"o .r”.r...l.......u.r._._._.......n....
NN o

oy

A I N o a ra

- PN o A A
R S R o

L)
HH.:

Fur g
e e
PR N
N R R
s bk ke ok A d bk .
i oa n....._..rt:.._................r.r....ln......:..r.._.._n R
" ....._.nn........-_r......I.l.....rn.._.1
nar

LW e

F N
i
ol

LR
r
M

»

bI‘-I\'

H!H
|

AN

R e
et ...lH.._.l... -

L ]
A

I
o
i)

i

L ]
Al

L

»
LN )
e

F N .
-

K
-]
A

M
i)
|

i i

AL A
)

M

wA A A A AR

b o . e
xR X
X EXEXRERERINEXR

sy

MM M M N

o

T
LI J
i

o

i
.-.n.....r.._u.._ut.._..-.....-. i, x
& & o o
LI

F ]

R R K I
e r r e RN

B s ooy o oa Jpom b doom ko oa )y o "

e O RN e
. - .
e R R e F

|
Ty

"
-
etae?

.._.._“.r....ln.._ ET I
II:. > .._..-: 2T AT AT

»
|
I

a &
I
-

a m

x ¥
*I‘l‘}

E N N

U.S. Patent



US PP22,527 P3

Sheet 5 of 5

Feb. 28, 2012

U.S. Patent

. n__.nn lll"n l"l" a“"l"__."an
e }lan e
an nl“l e o
o R
L Ex
P e
R E R R R R R NN x
MR un“a" n
X N N
[ F r .
x “xnunnn ”anln " .._...“....H...”.........H...”...“....H...H.__...r“....“...”........q”...n.rt.r
K o E R R R R W e e p ey ke p T e
& i
x”u__”x”x”a“n“a“nnuwn” RN ln”x“_ “n“a“!"n" ua"n“a“n“ _-..-__-H.-”tn...u...“...... ......”...H.rn.-u.r...r“....”...”.qu......t...
i ; e D e e A o e e AR R e L R U e )
| N e e E X E xxX X TR EREE
O I I N R n X W A a w
N Ad iy r R A NN N E A e R u.iaul xx W
i N " e X AR R R R
R o mrRE e xx XXX TR N
] " zn e ERRE N Ay e
xxx A AN R E AR xR rarzxm AR EREE X RERER xR
R e R R N A e, xR R X A O KRR K R
XN ERENRE TR AR R R R TN R XX R R W
¢ e e e ___n" "n“lun“an..”nﬂx”n“n“a"a xnn"a"n"__.“a“n"ﬂ“an nn__.l-lnunnnn"lnnl.a-_".-_....._”...”.......q ....4.......4”.-..4.4...................__.- A A M A
x xR AT xR XX ER AR TR N L R R e N e N M
. ; O W A R T ey e i A W A T
x aihjalaanal " " x ’ S e A FEE R TR N A N N R A S M e o R e
A e 2 2 e T, e T
U " x % ® u-i“!_l 2 N N e R R ;.fr.-....a.........rk.._.r.r.r.............__rr#ﬁn................r.r.._.q
R x x x . KEx xR xRN R ZR XX R EE N A N N N N M N Lt
EE RN N R R x xR 2 r ] xR U ey e e e i i T T g T
FENER AT TR AR YRR 2 x llilax AR AN N A xxz 2 RE L R N A T A e L L
n L x A R RR xR A A A xR L R A e N L A e N
u xR " e e s i, ®RE R R I A - L e Al W
e N NN ! ] X E R R . Wi i e e e o Vi e e dr LAl
2 ExER R a XARE XA AN TR AR AR LR AT TR N A N A A A e N M Ll el
Y AR KR ool el » T O e et sl st et ol el
A 2 Ex ERE Y x I o e e N
A Y R xR X Y A Ll W s
i A S L Ol P a8
o / N v A I e o R P a3 A
. AR o ER AT AR R R AR AR TR R ER R PRl o A sl )
o a w o N R e el s el
2 xR e e EX A AR AR TR A XL AR AR R i i T el
A xR x ‘xR R E AN XA AR AR RN NN AR R E KR Pl
o XA a W T T e L
“x.nun”nn xnwﬂwn”xnn“ " “n"___"n "nun:nanv.ax e n .__.”.4”._1..,...”.
i A " r i i
; i i N
”xnn”u.x ) .xnvﬂn.x“n“n”a“!“ __.a"l"n H ur ...H....H.qu..._-.
o x nn“a”..“a”x“x”n”a“a“u“u __.“..Ha"l g g g e R I nn“ el
CRR A A A A R xR RN WA R R KR il
pol w x % S R T e ok x E P
RN X XX XA R R RN EER R RN w e i
A AR = w KR ETEE TR T REER XK U
A X A AR R R R A N XN el
o I o S
A xR N n_w ; AR R R AR XA TR ok
Py P N " ur
S A R A e * da
o A A R R R R EE RN LA AN A RN TR R AR R TR R XX N x
o A R R KKK N i Pl
O N N N .
R A
N O S W N O
F O VN )
o N x Bw kR )
N e s -
A AN e A e CC ) PNy L
A L e Ll Lol sl al ol "l-_ x
b N A el a e
Y e i Aty LAl L At e S e
A TN NN NN XXX TR AR A EEE L e e e * L ae e T
N e i Pl oy L A e e W
N L R N R RN F L W -
S LA MO SC Ml M M A B M AN A a3 M At St U N e )
O Nl i NN L A N N e ot A T X P
A N N L e L A R A e B W ke e B
O A N R M e N e N N M R )
EO A i T e i A I A i A X e R i
S N N W e A e e i Tl W A i e
A U R e e A L AR N M U
A A B N N N N N N N N e
A R A I R o L L e N el A A e AR Nl e
XA AT R TR AL AT ERER M R A I N R e N N A
e A e et B N e A a aaCa at a ata aal; ol
A A R R LR E N AT RN W e I R e B A e 0 e i e et e T T T e B i T T e Ll sl
I ) L N A A LA L R M e e L o el st st s s W L el
A A N A A A e el P N e N e 0
A N R A R A dr i e e e AW e e ek i T e e i e e e R e i C
AR R RN AR R de i Al R e P A N N N N s L W R o
P e A T i A e M L e S A N s W
S A R R R RN A Al N g de e i T e i B A e e i T e Pl ey
e e R N e A A A N e N N s A N ot ol
E e R e B e o Ml S e Sl e el e W N
PO " R R R R A R R R A M s N At
N T T T e T T e T e A i e T e e e e e e e e i T
O L I e e L o Sl At ol e S Al et el el el ol sl als
o A L T N M M N e O R At P R R U R L Nl e N M N
x X kN N M A N R I e M i e O B el s e W
L R N A R A A R A o N A e st s s at sl s s
R W e e e e e e e e U e e e e e e e el
X L o e N e N N N o L s el s ) .
N A o N o ot A o e sl s s sl e o )
L M L N o A N A et el s
x L N N N B I  a aa a  a ta aa Sal e s )
o a w T e i e e i T T e e T e e e
R RN XK e T a
2R X AR R N A N M M A A M A e B M R R N N R N L L ol st N
xR AN R A e N N R N N R e A At L At W
B PO I A T T el L A ey wix ke wx
A N R L e N o N e T et o o NN Ealal )
ol L
a"xHaHn“:"n“l" . S L N e a S .-.......4.4.......4...“...”...”...“.4”-_-_....” AR N X H.rH...H.aH.__.
X xR L s el ey kol
N de i T T T e e e i * W
g L e et e s 'y Ll
U e e el Pl a0
o i T e e e e e e i i
R M A X X
Cal A A el el e
N o AL N N N N Pl
a e A, P L o el et
L N e et L A e e e e W e e e e por, i
Ll el Pl
[ LN W) PNy
L e e e N N
L e e ) Calal ol
P N N
e ey
L e s
i T e
N Al s
.-.H.au.q”...”...n _-.:_.._...H#H...”...H...H.._H...H .__..._.”}.”&H}.”}.H;H;”#“rnﬁut“rnr
'y i T T e
R L N N R M M L L N N
e W AT R e ey e e
* a LN N M A N N S N
L LR R N M S e
NN LM Al AL ML M AL AL AL I A
Lo e de e e e
ar [ o ar o
-ﬁ “.4”.._”_'“...”-“...._.4...4”...”.-” H._._“.__.”_-H .4.-.”luaut”.qnau...u.._”.ft”-....tu........H...H.-H.qu.-...r”...”...”...”...”...”...“.
» T e T e i i T e e e e
“"" » W e L el e e e N A
I-.-m"_-_.____-_-..-.......___.q.r.- A N N A N A e N N M L N N RN
N AN N * .._.4|..._ﬂ"-.4____..._-__._..._-..._-....4........_.....................4......._......_.._...1._1.._....1...._1
WA -y e B e e i i i i i e e e e
n“-_-_ Bk R ke e * l___..._-....................4....#.._.._1.._.....r..........a......k.q..................r.......r.r.r.r...r
» M NIEN A T e T T T T e e e T T T e T e e
dr A i i e e T e e i i U e e e e e e e e
e * N R N N N A A L Nt e
Lllil”“ o A A N L N e ol SN ol N el
» i T T R i T e e i A e 3 e e
» oA X e W e iy e e e X e e e e e X e e e e /
. LA A N M N AL N P N L N el e x
- XA i e e e i ety ey e el v s T T T T
l..ll"""u““-._- L A N o N A N
. W A e a aa a  wa  ae a aa a
AT T e i e e i
R B L I L
A N M e L e x b
L Al M ol W P
L N M R N A A T R e e N R R K
B A e e R ey ey e g e T e e e T
A T e T i i T e T a
M L N R L M Lt N :
AT T e e A T AT e e T T e ;
N N N A K
L Nl ol R 0 N S v gt e e R
N A e N L N e (
L N N N o e e M ® x X v
A A L 2"
P A P o .
i i oy
.._......_.H....H.-.H.....__..._.H...H...H.........tr”...”...n..ﬂ...u...”_-n.-_t .:-ﬂ *
L N A A ol el ¥ .
A el Al ae Al At Al nl ’
o P I L]
L N

. oo oo
] L RO R e
e Mt e
b, k N
la_._.xx.xaxr. ) N N S Tt
AN N N S A N N T N W d ke e i R
R N e T
[ & N dr br & ] & A & &
IHHHHHHHHH" .r.._..-......H....r...”.r.._.r.r.._u.q”.......qn................._....H........_._”.q“....r.._.......”.r.......__ ...H...H#H.q”...“____ ....r...“...”.rn.q.r&u...”.___n.q”.-..._ -
i M e i e iy A dr de e iy dpoir e i b R &R L i dp Wi
A XX R e Cde drdp e iy e p o de e e e dp iy e O e
] E N EXEEER dp i i o e o by i N o e dp e % Wi X e
4 L i Lol ot ol Bl el SEE R O I I AL el e B ] +
] i i e i i N R S R R N
L i o N S
L R P L)
X x o
X RR x_R_x X X ar
i -
e b L L TR I N
o L A
o2 Mo PN e
;, r i i F
o b Rl el
L ] L] LR NN N N d e dr dpr dedp  Cde B e a0 de deow dp dp i i R
P e . P R N e N dr dr dr b e b b W N e de g e e e e
x X E X N N o
o o & b i N N i e i
e o w .__..4.......—l”_._.q....._.q...-_.q-..q.q.r_-..................... o i
ERREEN R EE N Lo e A N nr i
ERERN L i, dp e B e e dy i W R e e e iy i e nll K
EREF X A X R RO R N u L ;
nREn i iy i el el e dr e e i e i i " ]
] ol i dr ot e dp e e N A i e i dr i K EEREREN
2 o ; oy W R A R B iy b e g B R Jp EEEL EREER
2 LN N RS N R NN NN M ) Ex N l___nl__.nl
4 L B0 BC BE AL R E S N Sl L L R N llﬂl!]n KEE R ERX
! urdr ol W O e e e L]
Xl dr e PR N S e L ) l!?]a E ur
LG 3k R E L A E NN > R ER
dr Wl i i e e e e L e
LU L N L N W AR XN
L e e SO A el N X T X
iy el el e Uy e e R XX X
m##}..r............ i de W de dp de de W ir i i iy i
L N iy ip dp A ir iy AN N
r F LN F
e ..%u. N,
& & A .
. “...“.._H.._H....H.._.Hrnb.“#”}.”#”:”k”#”rﬂ.q”#”}H.-“. Pttty H.._.___ N ._...._4..." lﬂlﬂ:ﬂlﬂ:ﬂﬂﬂ
L N L R N L o i i i
i & o i dp e Cde e a0 e B i Wik e i o N AR
w R dr dp e dp dy i i Cde | e ] A AR MR
ol TR X X i de dp O dp dp Jr 0 O O o de o B LN J X ESERMHSNXLX
i ar y dr e i Ak N ............n-l” L e e e
L A e F L A
. Haaa":”xﬂxux“n“l"ln ¥ ....._......_..._.H...H...H.r....._ .....rH.rH...H.-.H.._.H.q L) H...H#H...H...t . "l"anl"nna"a"a“xnnﬂn” .”xnn“ananauanalnlanan .
A K XX RN NN RE X i g e e L i e AR RN ERNNREEXAERETERENEERRENN
LR X AR AN LN ) LR M N N N A E X EFRERENERERERERERNEERRRERE TR
T F j M dodr b oir B & o & & IHII! ERERERRENEENEMETEREREEFNR
AAXE X TEXXEXEEN i X e L) xR T EEITRETFIEA L AAIERERELRE
M iy e PN M A M E R R EENENER TR
xnxnana% LC ) LA ) (A E XN NEEXFREERREEERENERETRNE
ENE L ar i A A BEEREXIITHNREERERNIREXRERNRSRZX
X X T i i iy iy A EXEREREETREERETTREXTFERERRRREX
gy o NI R T L NN ; o A X EEXEREREREEEFXEREERREE XM
Jﬂﬂuﬂﬂﬂlﬂ#ﬂlﬂlﬂv ; Fle lxr.rxx.nrla.xr.xx.xanxlnl aaln = ...” ...”._..H.r”._._.._....._.... * ; oy .Hxxa“H“"l "l“a"aﬂl"aunﬂnna“a?.
A X R XK A W& N X ki & ; , XN ARRKERERENREXREANEREXERE
A M AP Ll e R ;, i ERE R FEREEXERRTERR
L i E RO L N N K EEXEERNERRERERERERE
o R ;
x.nar.”r.v. nr ' ..1“.4 ._._“.__.H....HL""H...H; .Hav.nanHlaaxnHnH.xHv_._.x.nv.f.u_.v.ﬁlﬂlﬂllﬂﬂﬂlﬂﬂﬂﬂﬂlﬂa“ln Ha“anaﬂn“a“l"x“ll
A ...""-...I-..q_-...._-_ AR R M N A M N M A RN AREREEREERERERRE NS
Ly il R R x X NNE N NN AR T AR RN
A2 o B e e R AR T R R e III
x xR e i i L)
N L) Ll ey i i i e e i
xE R ll”)lu N R R
XXX - = EARRAEXKZEEE X -ARKREELEREAREXARERRE
] AR R XN KR AT NN RN
x_r_x A XN XA AN N EEENE RN >
A X XX AXXXEEEENEENEXAXEXTEEETETXXXRE
A, . o i ] R N R R R R K XN
LA A X T EXEXE X ETRREEEEEENEEEEXEDX
A A A X XK L m | A A KRN NN NN A TN ERER
i " X MK XX XN N N A X EREERER
NN A e o M X i
AN i ol e i i
X A P e L i
X XEE "X AR N N A A
L i XX L i e
:“anl"u“:“ll N .xHle“ . uHu”_._ﬂx“u“n”x”_n“l”x”n"
N e _mxnalnn o g e x| | L i !
A AR XX NN A XX L X MWK ﬁnlllaal [ o mx x N , ,
i i i EEE B EEFEETHE " L | | iy
i e ) ur_m lalaaanllllll | LA
i e i KX EE RN . 4 X KK
i i | R . m_m
R e i ] R E T REXEREEN TR
L EAREREXYKEERERRN AE R E X M
i e i iy ErEreErrrdnr T REX R
"a”x“nnﬂnn”x”xﬂx” > xﬂwﬂuuﬂ ann nlnalnn"l"l"nl .H“____"xranauaa!”
e i , WE N
Mo XA M NN A A X L ] A,
g i i i L i
L i A e ) Ll ) A
A L, KX A A
Ll i NN A A M
A A i i i i i
A gy i iy el
i A M A A e i
o i i i Ao
L i A i
A e El i
L i )
A A A CA M M MR A A XX
AR A A N A Al R R R R A
L i Lol N i i
- N A M
xﬂxx.xnr.nxanl“l e .n.r.x.auan:la__.anlﬂﬂﬂ#ﬂ:ﬁﬂﬂ:ﬁﬂﬂ:ﬂ:ﬂ:ﬂﬂﬂ#ﬂ e T T T
e E N nl:nv XX HEERERRENNXENNEERNE L AL R N N LA L )
Koo o “n lanx.xa.njn o an“l"ll L alla anHalan__.aaxaaaaaxxaxaxxnanmxxaanan: T aan aaa
aanl“ll | wp o o l“lll s L . |ln:.._.nilanaan R "nln . o e e e e A A A R T L R el e
x w uw i i | » XX XEFREER A ER X EXEEXREEREREXEREENRSR e xxxrerernexnexx e o LN ol kU U e
Hllallv lx.gr.xxallllll“ -_ln.ﬂihlanxaaa EERE"FITEXIREIREXEAEERZTREREREDX e e x e e n e x e r e xn plal U SCI S el el S SR )
o omr XA N XN MR | - EERTIFEXRER RAXXALXREEREXREAXRETFTEFEEFERXRX EXXNRTXEREXRERRZT L A L M R MU L N
o lhm" XA e E N EX R EERERERTE L e e e i xR EEEERRERRE B X dr dp e bW 0l ey ir e
l.ﬁn “- RAREREXTITFREREXERENEFEFXERXR XN M XAxXRREINFFEREZTE Wl O e e dp Ny i e e e e e
N u B EMAIEKKERERERERREREREZTRERRMKHSX X XX A e rErErrerx & o alal MU RENE NN S0 SE AR 0 RN S S B0 S0 AL S LI N A
| En XA EEFEFEFERNERXERZFNH i AR R EFREFFE Bd i U de p Bl iy e X e 0 e e i
a A XK EERERREREREXEREREREM EREEFEEFRE Ll M NN NN N N N S RN N L )
D F ] )
|ﬁl"ii“ E N B L .4.-..:.“...... i L] dro M dr & dp Bk dr b R A ........4.....“......._. .....4411

w i a aTa a ae a de p i i e e D e



	Front Page
	Specification
	Claims
	Drawings

