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Latin name of genus and species: Cedrus Deodara
‘CDMTE2".

DESCRIPTION

The present invention relates to a new and distinct variety

of Cedrus deodara, Deodar Cedar, which has been given the
varietal name ‘CDMTEF2’.

I discovered my new tree 1n spring 1993 as a chance
seedling (parentage unknown) of Deodar Cedar growing in
a cultivated area of a nursery i Walton County, Ga. The
original tree grew from a seed planted 1n spring 1991. The
seedling was purchased as a 12—-18" liner as part of a group
of 500 liner tree 1n spring 1992. In the spring of 1993, 1t
became apparent to me that this new tree was larger and had
a superior root system. This was based on a comparison with
about one hundred and fifty trees that were selected from the
oroup of 500 liner trees based on size, shape, root develop-
ment and overall uniformaty.

This new tree had a superior growth rate compared to the
other trees of this group. After six growing seasons, this new
tree was 16 feet in height, full, and uniform. Two other trees
of this group were 14 feet 1in height, and the remaining trees
were 10 feet or less 1n height. In the spring of 1999, my new
free was ftransplanted to an observation site 1n Oconee
County, Ga. where 1t has remained since that time. It 1s now
10 years old from a seed.

As 1 observed the original tree of my new variety, the
uniqueness of this tree became apparent because of 1ts rapid
orowth rate, dense branching and superior root system
compared to other Deodar Cedar cultivars known to me.
This combination of characteristics distinguish my new tree
from other Deodar Cedars known to me.

In 1998 this tree was successtully propagated by vegeta-
five cuttings at my direction at a nursery in Georgia, and the
progeny have proven to retain the dense branching and rapid
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orowth rate and superior root of the original tree, and thus
reproduce true to type.

I observed this new tree variety for a period of time and
believe 1t 1s particularly useful as a specimen evergreen and
1s suitable for large areas such as parks or other natural areas.
Like other Deodar Cedar cultivars, my new variety 1s also
suitable for planting as screen for windbreaks or as a control
for noise pollution. My new tree has the added benefit of a
fast growth rate and superior root system. These latter two
attributes will improve the transplant success and livability
of the trees 1n a landscape. My new tree will also provide the
clonal consistency needed 1n planned landscapes.

Cultivated Deodar Cedar 1s largely represented in the
industry by seedling material, although there are approxi-
mately fifty different recognized forms and cultivars. Seed-
ling Deodar Cedar 1s widely variable 1in growth habait, but
typically display the graceful pendulous branching that
typifies the species. My new variety has less pendulous
branching than most clones and some seedlings.

Many clones, such as ‘Kashmir’ (unpatented),
‘Kingsville,” (unpatented) and ‘Shalimar,” (unpatented) are
selected for cold hardiness while others such as ‘FEisregen’
(unpatented) and ‘Karl Fuchs’ (unpatented), have also been
selected for their bluish needle color. Yellow needled and
yellow variegated forms such as ‘Aurea’ (unpatented) and
‘Golden Horizon’ (unpatented) have also been selected, and
there 1s at least one white variegated form named
‘Albospica.” (unpatented) There are also several dwarf
forms, both variegated and non-variegated, including ‘Com-
pacta’ (unpatented), ‘Blue Dwarf,” (unpatented) ‘Emerald
Spreader,” (unpatented) and ‘Pygmy.” (unpatented) Several
forms have been selected for their weeping nature, namely
‘Pendula.’ (unpatented) There are a few cultivars that have
dense or upright habits. ‘Descanso Dwarf’ (unpatented) is an
upright and compact plant that also has bright green foliage
and semi-pendulous branching. ‘Deep Cove’ (unpatented) is
an upright growing, pyramidal shaped tree with dense foli-
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age that emerges a stark white. ‘ Blue Snake’ (unpatented) is
an extremely upright plant with sparse, weeping branches. It
1s notable that cultivars described as dense are also slower
orowing and typically more shrub-like in habit. The tree
forms of typical Deodar Cedars are usually less dense and
more wide-spreading.

Insofar as known by the inventor, ‘Blue Dwarl’, ‘Decanso
Dwarf’ and ‘Deep Cove’ and the other varieties mentioned
above are not patented.

My new ftree has exhibits a rapid growth rate, dense
branches and has a superior root system not represented by
seedlings known to me or any other cultivar known to me.

Typical Deodar Cedar varieties are broadly pyramidal in
youth with pendulous branches, becoming wide-spreading
and flat-topped with age. My new ftree has this broad
pyramidal shape now, and 1s expected to become more
wide-spreading with age. My new tree has an overall form
typical of most seedlings and some selected Deodar Cedars,
with spreading branches and a bluish needle color. In form,
my new tree compares to ‘Aurea’, ‘Eisregen’, ‘Gold Cone’
(unpatented) and ‘Karl Fuchs.” However, my new form has
less pendulous branching than all four of these selections
and 1s bluer 1n needle color than all except ‘Karl Fuchs’.
Compared to ‘Karl Fuchs’, my new variety holds its
branches more laterally and has a less blue needle color. My
new ftree has needle color similar to ‘Blue Snake’
(unpatented), but my new tree has a broader, fuller form with
less pendulous branching than ‘Blue Snake’. To my
knowledge, my new tree has a rapid growth rate and superior
root system that 1s not represented by any other known
Deodar Cedar cultivar or seedling. Compared to the group of
five hundred seedlings 1t was selected from, my new tree
orew about 50% faster than 98% of the group, and compared
to the selection ‘Kashmir’® growing on a similar site 1n
Northeast Georgia, my new ftree 1s twice as fast. Typical
Deodar Cedars reach 40 to 70" after 30 to 40 years, and can
reach a height of 100" with equal spread. My new tree 1s
expected to be at least this large.

My new variety has been asexually propagated by veg-
etative cuttings at my direction. This propagation and obser-
vation of the resulting progeny have proven the character-
1stics of my new variety to be firmly fixed and true to type.

The accompanying photographs depict the color of the
free and foliage of my new variety as nearly true as 1s
reasonably possible to make the same 1n a color illustration
of this character.

FIG. 1 1s a photograph of an entire tree of my new variety.

FIG. 2 1s a close up of a branch showing the branching
habit, needle color, and needle arrangement of my new
variety.

FIG. 3 1s a close up of a typical seedling root system (on
the left in FIG. 3) compared to a root system of a tree of my
new variety (on the right in FIG. 3).

My ‘CDMTEF2’ variety of Deodar Cedar 1s currently
growling at a nursery, in Oconee County, Ga. Oconee County
1s in USDA Hardiness Zone 7, and the site has a clay-loam
soil type and receives an average of 50 inches of rain each
year. My new tree has not been lab tested for hardiness to
compare 1t with any other cultivar, but my new tree has
orown 1n USDA Zone 7 for about 10 years and has survived
temperatures as low as 4 degrees F. in February 1996 with
no apparent damage.

The original tree of my new variety, at about ten years of
age, 1S currently about 6" 1n diameter at 12" above the
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oround. It 1s 20 feet high and 8 feet wide with a height to
width ratio of 2.5. My new tree has not been observed under
all growing conditions and thus variations may occur as a
result of different growing conditions. Color often varies in
a plant under certain growing conditions.

The following 1s a detailed description of my new variety
of Deodar Cedar with color terminology in accordance with
The Royal Horticultural Society (R.H.S.) color chart pub-
lished by The Royal Horticultural Society of London. The
observations are of the original tree growing at the obser-
vation site 1n Oconee, Ga.

Typical Deodar Cedar 1s broadly pyramidal in youth with
pendulous branches, becoming wide-spreading and flat-
topped with age. My new tree has this broad pyramidal
shape now, and 1s expected to become more wide-spreading
with age. My new tree has an overall shape typical of most
seedlings and some selected Deodar Cedars, with spreading
branches and a bluish needle color. The tips of the branches
are slightly less pendulous than some of the cultivars and
most seedlings known to me (FIG. 1).

To my knowledge, my new tree has a rapid growth rate
and superior root system that 1s not represented by any other
Deodar Cedar cultivar or seedling known to me. Compared
to the group of five hundred seedlings from which 1t was
selected, my new tree was 50% faster than 98% of the group.
Compared to the selection ‘Kashmir® growing on a similar
site 1n Northeast Georgia, my new tree grew about twice as
fast.

The trunk 1s typical of the species. Deodar Cedars have a
strong central leader (bole). The bark color of my new tree
1s typical of the species. New stems are tan to grayish,
maturing to a dark brown. Branching angles fall in the range
typical of Deodar Cedar. The branching pattern and dendritic
pattern is that of a single leader (bole). Branches at the top
of the tree emerge at 15 degree angles to the main leader and
tend to flatten with age. Branches at the base of the tree tend
to be flatter, for example, at about a right angle to the main
leader. Branches are uniformly and densely borne around the
central leader with no large gaps from one branch insertion
point to the next. As a result, my new tree 1s uniformly
branched and symmetrical with a dense canopy (FIG. 1). In
contrast, seedling Deodar Cedar and most of the cultivars
known to me are usually more open. Also, the tips of the
branches remain more erect than some of the cultivars and
seedlings known to me.

Needles resemble the species but have a bluish hue (upper
surface RHS 124B) not always seen in the species and found
only 1n some cultivars. My new tree also tends to hold its
needles one year longer than most Deodar Cedars, giving a
fuller, denser appearance. In size the needles are typical of
the species, 1 to 1%" long, borne 1n whorls of 15-20
positioned spirally along the branches (FIG. 2).

The buds are typical of the species. They are minute and
ovold with brown scales.

My new tree has not yet produced pollen, or produced
cones. Whether the new variety 1s self fertile 1s not vyet
known. Deodar Cedar trees typically do not tlower for up to
30 years

The root system of my new tree 1s more fibrous than those
of the species and other cultivars known to me (FIG. 3).
Typical Deodar Cedar trees tend to have a root system of a
medium density. When my new tree was transplanted from
the liner field in 1993, its root system was noted as having
approximately one-third more roots 1n comparison to other
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trees 1 the group. It 1s my belief that this fibrous root system
contributes to the fast growth rate of the tree.

THE PLANT

Parentage: Initially discovered 1s a chance Deodar Cedar
seedling of unknown parentage and was found growing in
a cultivated area of a nursery 1mn Walton County, Ga.

Tree shape: Broadly pyramidal. (FIG. 1). Ultimate height
and width of the tree 1s unknown.

Trunk: The trunk 1s typical of the species with a strong
central leader (bole). At about age ten, the initially dis-
covered tree had a diameter of about six 1inches in diam-
cter measured twelve inches above the ground.

Bark: The trunk bark color of my new tree 1s a brown color
like RHS 197C, with dark brown speckles, like RHS

200C. New stems are yellow-green (RHS 146B) with
grey-brown ridges (RHS 199C), maturing to a brown as
shown by the trunk.

Branches: Branching angles fall within a range typical of
Deodar Cedar. Branches at the top of tree emerge at about
a 15 degree angle to the main leader and tend to flatten
with age. Branches at the base of the tree tend to extend
at about right angles to the main leader. Branches are
uniformly and densely borne around the central leader
with no large gaps form one branch emergence location to
the next. A sampling of one year old branches from a
oroup of typical trees of the variety growing in Oconee
County, Ga. 1n 2002 had an average branch length of 20.5

6

inches, and an average branch diameter of 316 1nch at the
base and Y5 inch at the tip.

Leaves: Size 1s typical of the species; 1 to 112" long, borne
in whorls of 15-20 spirally along the stems. Upper leaf
surface color 1s a blue hue (upper leaf surface RHS 124B).
Lower leaf surface 1s more green than upper leaf surface
with not as much blue hue (lower leaf surface RHS 137C).
(FIG. 2).

Overall shape.—Needle-like. Base: Pointed, less so
than apex. Apex: Sharply pointed.
Surface texture.—Smooth, glaucous.

Buds: Buds are typical of the species; needles are minute and
ovold with brown scales.

Pollen and cones: My new tree has not yet produced pollen
Or COnes.

Root system: The root system of my new tree 1s more fibrous
than those of the species. (FIG. 3).

Pest and disease resistance: No unusual susceptibility to
pests or disecase has been observed.

Winter hardiness: No available information although the
nitially discovered tree has been exposed to winter tem-
peratures which unofficially reached a low of about 40
degrees F.

I claim:

1. A new and distinct variety of Deodar Cedar tree
substantially as herein shown and described, characterized
particularly as to novelty by its rapid growth rate, dense

branching and a large root system.
¥ e ¥ ¥ e



US PP14,319 P3

Sheet 1 of 3

Nov. 25, 2003

U.S. Patent

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
k
]
r
k

[
-

)
¥
Mo

r
—_.i

]
r
r
r
1]
r
r

»

L J
[

[y
LA

l-#l--l-l-l-l-:l-l-ll
X

»a
bl
x
F ]
L

[

F
F)
4
X
F

»
X
-
¥
X
»
F3
X
¥
¥
X
¥

.
X
»
»
X
¥
F
X

X
¥
L
Fy
¥
F3
X
¥

ir
ir
[}

L]
"
»
X
X
i
F
X
¥
F

X ¥

.
W W g ow oo

¥
i
L)

N N e

¥
¥

NN

» X

¥

r [ [
.4“....1...”...“.........”1“4”......&“...”...” T et
L e e )

R N R

.

4 i i

x

r

X A W

L}
¥
)
r
#*ﬁ
L]
¥
X i

W iy e e e e e e e ki
A e

e i e i i e e A

[ o
e e e a
a TR A Rl A i

W e iy

E
ok e

W

iy

&

-

L g i

L T o e oa v e S Sl S S e e P e e e

L N M e e W .

L T R R a e Lyt P A Y

i i e e I Ui i T T e e e e ke e kA
AT e i i i T T T ey i e e e e e .

e e

-
U At AU ey i iy e e e e e e T T e

AL e s

S o R
.

L

a b a2 &

R T I e T T N N T o o ' ' ' ' '
a . " ar aroa s nmrrwr ' I o '
dr dp dr dp b dr Jpodp dr Jp Jp Jr Jr Jr i Jr b Jr b dr b b om & b b & o m b = om koo w1 L R ] ' ' ' '
W dr e o Jr & Jrodr dr dp dr dp Jp Jr e Jp Jp dp Jr de b Jr O b b 4 b b dr b oa o b B ok oa rrirrrrr1 e ' e ' re s ' ' ' ' ' '
dr Jdr ip dp dp e dr i b de de de b dp drode b bk - Ak a sk anw mrroor Faora roa R e '
W o dp dp odp dp Jr of Jp Jr Jdp dp Jr op Jp Jr Jdp dp Jr Jp Jp b dp Jr Jr Jr b b & b b k& b oa Jr = moroFoFEEF PR POl r rro e ' ' ' ' ' '
W iy i i i dr e dp g b dr dp dr b de e dp de dp de e b b b e e ko p b oa h beom ko a L a roa ' .
L N A N e N N N A e U Vel ' o " ' roa ' '
W O dp dp o dp o b Jp dp b Jp B Jr dp Jr b dp dp dr dr 4 b 04 b om b b b om & oa & & om ' ' '
e e b i @ dr i i b de Jpodp Jr drodp de Jr dr o de Jp Jr o dr Jr o dr b dr b dp O dr Be b b ok oa r e ' r r ' . roa '
W i o dp it dp dr i dr dp dp de b e drode b e de A dr ok b b dr bk bk omoa owom o ' '
W o dp i e i i o dp dp of o Jp Jp e Jr Jdp Jp Jp o s 4 kb & kb oa Jomomom oa ' ' ' ' ' o ' o
Wt Sy o iy dy e e e ey dp e dr Ay de g e ke b de b b om deom b b kA ' ' ' '
W i it B W i it B i e & dp dr b b dp dr b dr dp dr A dr e d kb e doa A deom ok oa ' o v o ' ' '
dr o df i iy @ dp e dp dp dp o dp e e dp e Jp dp b Jr 4 b & b Jp Jr dr b Jr b b & b a2 ' ' o '
Wl e W e de i p b e oy g e dr d oy b dr ke 4 e ko b b e ok e o ' '
e A A N A A ' ' oo ' ' v
Wl i sy dp e dp i o Jp i dp e dp dr Jdp dp dp e 4 & b b b b o b b roa khomoa PR T o r ' o
W i W i dp dr i d e dr b e dp drode dp e de Jr o de bk dr de & e j a2 b b b oamoaoa . ' ' ' '
o R e R I M N N N N N N N N ' ' ' . ' ' . Ve '
W dF it a g it dp e e ey iy i e dp e dp e b d e dp Jp kg ke d Ak b kW kB oaoaw ra ' ' 1
W e ol kb i b e b ol e b e e b e dp oy dr ke dp dp e e dr dr oy ek de de b e de dp b &Y ' ' r T ' ' o
Wl el oyl e i iy dp dp dr dr o k dp de e e 0 de b ar bk m b oaa ' o ' '
Wy e i o o i oF B Jr of o o dp o Jpr oF A dp Jp Jdp b Jd Jp dr dr Jr M & Jp om J b Jr & b b b & = = & o . r o ' r o= P
W dr dp o o W & dr dr o e dp dp de b dr dp dr de dr Jrodp j dr de ko a dr b b dr bom bk b o oa k kA k Vo ' '
dp U o et i ity e B dr o d dp A b dr de bk ko b b b b b ke ks omoaoa ' Va ' ' ' '
W ol i sy g i o dp i Jdp dp dp e Jp dp Jdr de Jp Jp dp Jr dr Jp - dr dr & Jdr Jr o Jr k br m & a4 & a ' r ' ' ' o r
W e ot W i i W b ik dp o dr bk dp Jr dr b dedp dr dr dp dr b 4 A e b dr b b b om b b b M ok ' Voo v ' ' ' ' '
Wt it ol it e dp dr dp e dp e dp g e iy d o dp de b b m b odoa k hoa bk owomomoaa ' ' '
- .-..-..-..-.l......-......-..-..-.....#}.4}.}.}.}.#}.&.}.#}.}.}.&.}.}.}.#}..¢#b .................r.....r.r.....-...r.__ ....._. F— .r.....__ - .r.....r.-...__ .r.__ .....__ - & N F N » o ' o ' o T T T T T
- - - ' '
W it i Ot dp i i it B i i dp dp df b b dp dr Jr dp dp dr A dp dr Jr b Jr dr dp dr b b b b b oam koo om om ko ok ok omomom oA oaoaomoararorolom oo r L mr s e o - el '
Wr of dp oF dp Jp Jr dp Jp dp of Jp Jr Jdp dp dp Jp Jp Jr Jr b b & k & Jr dr b dr o m b & bk = 4 & m & m B & - moF E P FFPFPPFF P OPFOE L P s oE a0 o.oa 0.0 F .. P . '
Wt dp i i i dp ik drodr drodp Jr Jr b dp Jr Jr de Jp dr Jr Jr e Jr e b & b dr b & Jp b b Jr b b b m ok b oa b o oaowomomommrmmrrr e e T T ' . ' T
dr dr W it dr @ b dp dr b dp Jp dr dr i dp dp dr Jr dr 4 dr dr b e o b b b b b m m m k ma b m ok woa kaowowaosr woarmrmrrairirrErL.oror. .or '
el dp oF M i dp Jp i dp O dp Jr dp i dp dp Jp Jdp o Jd &k Jr Jp e & J k b Jr k& P R R TR R ) rror o r ' ' ' ' ' '
dr ot ot dp W dr Jp dp dr dr odp o dr dr dp Jr A dr A AR N M Ak ke k aoa - mrr o P or o ' ' '
Wp i it i o dr it dp dp dr i dp i dr dr dr dp dr o dr b b dp dr bk bk A o A b oam ok oa oa h oa ok koa k PR Faooroar ' ' ' ' ' ' '
WF i dp F B M oF B i dp dp i dp BF dp Jr dp Jp dp dr Jp O Jp dr Jr dr dr Or O Jr Jr & & Jr & Jr b om k4 & & Porr P o om o1 rroror o o ' r '
R R A N M A g g e g - ' a o ' e ' ra '
M i iy i B it dr dy dp dp dr dt e dp ey de ded e e g bk b b R A dom bk oa hoa P ' ' ' ' '
Wy ol e o i o op ol e o ol iy o dp of de Jp O dp i e Jdp & J b dp Jp b e Jr b & k& Jrom b Jr ko . ' e ' ' ' e ' ror
W i o W i i i o dp dp dp dp e dp dr o dr e Jrodp Jr de de k Jr B b e dr Je & O e dr b A omoa ror ' ' ' '
Wl e ot e e i dp oy dp i dr e e dr ded b A dr de b b e b kA b b A . ' ' v ' . ' ' ' '
o d ol el it dr dr d e i dp e dp ke d dr o d deodp e b E N Lk ks akaaaa . ' ' o ' '
e W e ok iy s e e o de B dp e e dr A bk ke b g b e ke kA A b b A r ' . '
Wt W iy o i W s o b e iy dp dr d dr dr dp dp dp e dp 4k b de b b b b e b ok s a e oaa P ' ' ' ' '
T N R e e e I T R T - v T T
- - Vo
o T NN e e A N M e N N D N I S T T R I ' o ' ' '
- - ror ' ' '
W W o i i ok d it dp dp dr o de of dr e e dp Jpodr b Jp dp o dr b de e dr b b & O oa e r r ' ' ' ' ' r
dp iyl iy oy dp ol g dr oy dp e g dp o  de gy e e g A d ke ok doa L
Wy de ot d B o dr dr o dr i g de e g b b b e ke § o oa g R A - ' ' '
dr ot dp i i dp Jr Jr e de Jp dp dp dr dp de Jr dr de dr ek bk dr b b A b a2 b b a m oa hoawoa oo -ror '
W 0 o o W dr i dr dr i dp i & dp i e dr dr dp Jp b dr b o j b o b ok ok A bk k moaoa oaoam hoaom hoaoa rrom ' '
W o B i dp Jf dp dp dp Jp e dp dp e dp dp Jr dp & Jp Jr Jp Jp o Jp b dp e br o o b b b A M &2 o= & & oa o m a . or o e '
W e g ok dr e ok o dr o i dr Jr dr dr dp o de dr b Jr O de b ok Jr Jr b o Jr b o b b oa o xr ko hoaoaom s o ' ' ' ' ' a
W it dr dp @ dr it dp B & dp dp dr b e b dr dr e p dp dr b e dp dr B b b ok b oam h om h or ok ok owoa ko rroa o
wdp ad d b d dr it e de Ak o b d ok X 4 bk 4 2 am b ahas b aa Vrom ' ' ' '
W ot dr W d dp dp dr b de b dr g b e dp Jr dr b dp dp de dp b o dr dr de be b b dr h dr b a k oo ' ' . '
W e et e i i e dp dr it dp i e iy e dp b de b 4 b e g b b b A A L ' ' ' '
dt dp d d byt dp e e dp dp i g dr dp g A g b ke de b A A bk a B oaoaa o '
W o et e e e dp Xy e dp de de dr b dp de b b b e A A deoa Mo oa e ' '
W i i it i i o dp dr i dp dr b dp de ok dp o dp de b ok k Ak Ak kA A k. a ' '
e ok o O of i o op i o o i oF op dp dp op Jp Jr o & Jr Jp Jr Jr Jdp Jr Jr Jr o b & & kb = & b ko & &2 m & = & a om e . o '
W - it i dp o dp dp dr dr dp dp dp drode dp de dr de Jpode Jr dr b 4 dr b b b 4 Jroa boa b A A rowoaoamoa oo ' '
W i it i o i o dr dk W it i B dr i Jr dp dr b e b Jr o b b A & b b b droa b ok oa b oam h ok oa koA ow L T e e T e e O T T T R o ' .
dr o B o o dp of dp Jr b dr Jp dp Jp Jr Jr dp Jp Jp Jr Jr br b Jr b M b o b m A m b &4 & & = & &2 ™ m 2 M F E EO& P EF PP .oPFP P L LoPFE PP ..o . ' . . '
R T MO
a - . .
Wt dp i o i dp oyt it dp dp dp i b A dr 4 4 b b b A kb d k kb b A oa ks kmom hoaaa

Ll
3
-
1
Ll
L
L]
Ll
[ ]
"
"

X

» X
4.
.

i b s
=

o
L} ...I"_....
P r - oa
e e P P o "aa e e LN ‘a et e
dr OF o dr o o dr o dr dr dr b > & b Jr b N b’ i i b N r a I1--1- l--1I- -1-.-- -1- J.- l-11 -IILI-1I1I- L] '*lb
o e o I I T S e e e e S S e Sl T S i Rt T S s Em o m ae [t T e a s e
o O i ] e v e . ' VT E . xr Ve d '
L I I e o '
R e e e e e e e e T T T T [ A . "
LN e o e e e e
My iy iyl ol oy dp o dp dp drode dp e dp dr drode g Jr Jrom b b o 0k & om b omoam o mom o omoamomomor ow dpdpghoEor
e T e N T e e e e e N
MF dF dp 3 g by M e dp dp dp dp dp 0l m e S de dr b b Mk el h om s M M or omomomomomomomom ko dpe kor
.-.l..-......-..........-..-..-.}.}.}.l.}.}.b.}.l.l..-.}.}.b.##.r}.}.}.h#.-.# g dr b Jodp b b e b b o A b m m b m m hoaomomomoaowm o ph koa
[} T T Wy iy
L N
i i ey i i i
LA L
ar e i -
.44&4.4&#&&..#H...Hkﬂ&ﬂ#”.¢”ff
O
w i P
S ..ﬂ#&...;kﬂkﬂ.rﬂkﬂtﬂ.ﬂk#k o
L
i) A
L e PN RN
[ S S S ¥
ar P e T W N ]

-

¥ ¥
_-_t.._. PR, X S

& & & =

*:- e o *i- n

.___._._.4.—.._.......-"_-_ ata L e i I e
E el ol N N Ak dr & &k ke d ke ke kg - w ERS
e e e s R
W R Ry p e e ey dp e iy e e e B L a A e a e MR A e e A a R LN A
WT B W i e e W e e e e e e e e e e B R W Fakr ko Bos bk R L)
L e N O 3l A ¥ i
o I T T PR . . *
L I el A R L O N aC e e N b Aty -
WF dp Jy e ol iy dp dp o Jp e &0 O dp dp Jr dp Jr Jr b & B & B b dr b & & 0k & w Jrow ok d & b F iy
N A o N N NI R e i )
LAl L N e N L
W g et e b iy dr o dp gl e b EUR  d d b b e u e PR N El
L) B R Ak d Ry ko by R A e kb b e a oA R gk kL L a Ay PR e iy B
* L A T N e e R R Pl
L) L e e e  a  a CRERER x ara aa * = =
B NN M M N RN N NN A N N R T T M M R N L e
s nta
L I e N R I i i ¥
i dr o & & & & dr by b S o dr b & b b b b i R s ks s S s b S kS s s kB oa sy o & b
e e e  a a N N N N RO RN R N ek
L J l-*l.l.l.}.l.l.l.l.l..'.l.}.l.}-b.l..f}..l.l.b.}..'.fb.}..'.fl-*’..fl.l.\ Bk W b y s s oyr oy r o or Mo omo I.T.T.
L
e e dp e e d e b e e -
N R w
Wil b g dr ke e bl N d ke w ke s w s a
dp dp o dp dp Jdp dp Jr o Jr dp Jrodp b & b b o oa b b b bk om kb ko kA ok N
L i e
N N i
W i dr iy dp e e e ik e ke W e a
L i A i
N R
A el A R F R ke e b M de kb b o b oaa M F
iy i dr iyt e Oyl b N ke A A M e e e ke
N N R R LI
4 e aa
L N e
dp dp B e dp e dp e dp dp dp B dr deoth b e O Je b b0k b om oam oa &
dp i dp dp Wp Jdp dp dp Jr Jp dp Jr dp & Jp O Jr b b M b b b b & a o o wom s o -
i e dp dp dp Jp dp o dp dp Jr Jp Jr Jr ok m 0h dr e M Jpoa om NN
Wp i dp @ o i O Jr dp dp Jp Jp e dp b Jp Jp b Jr U b be e b a b b 2 2 b kA rEomFaETF
O dp dp W Jdr dp e dp dp Jp dp Jp dp Jp o b b dr b Jr o om ko m mw ok am om omom s or omomororom
WF dp i B op dp dp dp Jp & dp Jp Jr Jr dp & Jdp Jr b & & o Jr b b & & b & & b & - =2 o m o m o m 1 &
W dp dp dp O Jr dp Jr Jp Je dp Jp bp e e 2 b b b b bk e 0k b & a2 a2 bk moEmraonon
W dp B & dr Jr dp dp ip Jr Jp dp dp Jp Jp i Jr Jr Jr Jr b b Jr Jr r o b A o o b K b & moam o ar o mo T
W e dp dp dp dp dp b dp Jp dp Jp Jp b Jp b e dr o m Jp Jr Jp b Jr b 2 o= m = & o m - om
WA e e T e Ay O e e d M e WA kM M A ks ks a
Wt dr o dp dp dr Jr i Jp e dF dr dp Jp Jrodr ook Jr dr b Jr b b o Jrom b & s
L N i
o N e aa a
L N N N N aar
WF B dp Jr dp dp dp dr dp Jr dp dp Jr O Jr & dr & Or O e & b b oaoam & & a o oa
i o dp e o B Jdr dr dp b de dp dp de b Jr b b & Jr b b b b b oa b o oa b &
Wro o dp dp dp dp Jp dp Jp dp Jp dr de Jp dr Jp Jr Jrom b b A & o mom oarom oam oa om
L A e e e i S g
W dr ey e iy g b g e b kR ek e a a M a ko
Wf i dp dp B Jp o dp e i e dp odp Jp de de ) 4 dr 4 b & 0 b b o Jr & & & &
WF dp dp i dp O e dp dp e O Jp O Jp Jr & Jp a0 Jr b b Jr om o= o2 & &
o N N R i
W e e p e e ek e e ) b R e ek a A
WF O B dp dp dp Jdp dp dp Jdr dp e dp Jr dp Jr Jr Jr A b O Jr b o= & b b & & &
dp dp dp dp dp Jde dp e e 4 de Jp Jp dp Jp o dr M- b 0 b m b oa e b b A A A &
W e iy U e e r iy e i e e e R A de kR b ow e
S i
N N )
W dr B X dp i @ dr Jr o Jr de Jr dr b e & O Jr - om Jr b om b o wr Kk a b oaoa
L N e
L N N e i i
W iy e e e gy ke e U e d e bk B N Ak
Wp B dp o dp o dp dp dr Jr dr dp & dr Jp Jr Jr Jr & 0k b a & Jr & b o m s = & & m oa
L A i
Wt o i dp Jp dp dp drodp Jr Jp Jp dpodp Jp dr dr b b b b o ar b om Lk b a b oa oa P
W Ol i g i Jr op dp dp of B dp dp Jr dp Jdr Jr - B Jr b & & Jr & Jr b Jr m & & w
Wb o i dp dp dp dp Jr dp dp Jpodp Jrodp Jr e b b b b b b b b b b 2 B A b m o2 aomoaa
L e A N I
W O dp o B dp dp Jp dp Jp dp dr e Jp dr dr o dr b drom Jr b & b om & kb oa s oa koa
N N N A A R i
e N R
L e e  a a i)
Wb dp oy e ol e e e e iy dp e b dp b dp b o b b b b ma m b b a h hoadonomoa
E e N
Wty e e Sl iy e e e e e e e g A R e el
R N R N N N e A
A Wk e e i ey e e e dr kbR el k kb b ke e
L R i
W i o dp O oF i dp dp Jp dp B dp Jp Jp Jr e b de e Jp dr br dr § M b 2 b b b ko2 ko aon A r
o e e A e e N A N R e
WA e i i A ek e e roa e e
L R N R R i i
L e e e e
L R )
L N N R g R
Wl e el p e i dr U i b ke d ek = s F R omoa ok koa
* L R e
Ll R N N N
L) L e e N N
L e R ]
) L e N N N R
L) e N N N N W
" At ey iy el e Ky dp e e ke ka4 4w b e e e
* Wt iy i ok iy e ey e e e b e i ek M Wy b aa u
] L
L) e A N N N A N i i
. i dr e dp U e e e e g R i e ek e w m W a
L) L A R N R A
r L e N N A i e
L) N N N i
r Ay e p e e e Uy e e e e b e e b b ke e
L) o N R i
r Wt dp dp dp dp de Jp df dp dp dp dp de dp de dr Jr b b & Jr o 4 b b b 2 = m b 2 a2 o momoamoa
L) A N N R i
r i i dp dp O o o Jp dp Jr Jr o dp dr drodr Jr dr dr Jp droJp o M o . a koA
* L e
r W dr B @ B o e Jr o dp dp dp de dp Jp o dp Jr 4 dr b b e k Jr b 0k am & b a4 oa
*» N e i ]
roF W ip dr e dr e e dr e e b e J R d e R M e e
L) L e N A e N R
B ) Wy e iy Sy e e e e e b M ke e b a e
* L N N T
e e B e A e e e A N N D AT N N Nt e A T I
L) Wl R e kR iy i dr ki 0 A
* W o i ey e e ke
- W e d Wy dr i ke
* B h & A & Ak Ak ko & A & A Ak A
N e A A NN N A C N MM N I N N N S
! Wty dp el dr iy ke b g d ke
) L el e o )
! dp et dr Nk Sy e dr g
* R N N N N
' Lo e R 3 aE a0 aE ks
* e S
' Wb o dp i i B dp e dp Jp dp o dp & b Jp Jr b b b 0 b 4 b b b b 2 b b & om &
* 0 o ey o e dp i i e e e e i el e b ke K e b o e a A
' Wp e i oF Mgl B dp dp e @ Jr Jp dp dp Jp dp dp dp Jp de Jdp Jp Jr Jdr Jr o o brdr o2 w oam k& oa P roaoa
N W i iy i oy dp dp of dp o Jp o i Jp Jp dp e b e dp Je b Jp dp 0 b b b b A A r 1 R E F E L PF R LF o '
L aCaE B a0 a0k S b b sl b ol w2 e PR '
o N N N N N A i o !
Wy dr e e dp dp p p e e e e e M e W M RN Mk Faa
L i o ! ! !
ey Jdp dp e df dp Jdp dp o oy dp dp dp de Jr Jp Jp e Jr kb b o k b J bk b & = m o= ' ' '
N N N RN R ! o o . "o ! !
dp e e dr e d e iy e e dp dp e e e de bk e ek de e b m ' v
W iy dr ey Ay gy iy e e e i e e B e o kWA
p d e e e e e e de b d i kR e b ala ke kaa sk Fra ! !
W i o & W dp dr oF i dp dp de Jo dp o Jr o dr dp Jr Jroa dr 4 b b & b a2 oaoa L '
e oF o B sy dp o Jdp dp dr Jdp dp dp i drde dr b drodp 4 Jr b 4 & kb & ko & o= r o
dr i m O O dp dp dp Jp o dp e dp dp Jr O B O b bp e b b K b b b b b b o2 a2 om ko h oo o ' '
W 9 i dp iy Jdp i dp dp dp dp de de Jpoddp Ao O il by arom & om b oa koa oo
e N N N N R R N e e !
dp e e e e i kb d ey dh kM e a M e . o
L N A R
W e B Jdp o dp i Jp e Jp Jr dp dp Jp Jp Jp e dr dr e dr o dr & 0 b b o b om o oo b & o
L N N N N N O Pee !
W e e dr e e ey e e e R ek R e e e - '
3 N N N N i !
W i dr iy ki dp e dp ey e ke ke ke b b A e e ke b R b
L e R N N N N i T ' !
L e R e e N e e sree
R A N N N N N N N e cea e ! !
W e dr d i p e e e r e e e e e e ki e kb e ko L '
B o N O i B o o dp F Jr Jp dp O Jp dr Jr Jp Jp 4 U Jr O U b & & e & & kb & PR R T T T . . .
B i dp dp e B Jp Jp de dp dp dp o Jpdp b o br h b n b 4 b b om b onoroa P T T . .
dp b o o i dp dp O i dp dp dp dp dp dp Jr dp Jr F 0 b e Jr Jr Mr Jr - 4 U b ko b 2 oa = s a b or FaomoEF EEa EF P EFLLFEE .. . . . '
dr o dp dp Jp dp o dp dp dp > J Jrodr Jp broJp b bk b & Mo bk s m N A m B2 N E E E E &P EPFP®E®EEEFILPFPFP1 0 .oFr 0P . '
dp b i i i #p Jp dF i o Jr dp Jr bp Jrodp U Jrooe dp Jr Jp U 0o b 4 b b 2 b n 2 b b BN W P N A N FEEEEEFPFPEERILPFOEF roroa ' o '
i dp dp Jdp iy O g A a2 r moaarrEoEFrFFoLr om0 ' ' '
WF dp o oF ol i o o 4 = m r W Fra ® ma ®EIoEF P ELEFF ' '
o i dp @ dp Jdr iy Jp odp e NN EEE RN P or o
N R e N e ) S 2 m a2 a k rrarra=sa @ rrrrar o - '
dpdp O O Jdp dp Jr o Jp 4 = m moFrFEFrFEEloEEEFEFFPFFFOL o o
0 i o e ol ol o e o dp o o dp B dp " s s ma s rrkrrrarrrrFrE ' '
L e 0 R N Ol b Al M I e e R ! '
F ol e o e O o O o dp o OF i o o dp i of & Jr dp dr " a2 & r = marsr s Errrr or ' ' r r
& & & & & Rk Ak &k & %ok odok o d k& dod ko L R e A . .
'l..-_.-..-_.....-_.-..-_.-_.-_ .-..-_.-......-......-_.-..a..-..-.l.l}.i}.#}.#l.j.#l}.}.#}.#l.}.##}.}.#b. B =" 2 o moar mEorFr EoEoEEFrEEEIF ' oo '
e et PR . . .
__.-_.-..-_l.-__-.-_l _-_.-__-..-.l.-..-..-_.-.....4}.]##44}.1.#4###}.#}.?#}.##}.11 EPCIE I NIRRT roa ror rar ' r ' o
St T et e .
N MM N MM N M N M NN MM NN N P A A R N A -
e e e e e e . o
a0 e e ekt RC A k0 S aE F e e ' ' -
S A b dr by dy e dp b e e ey A e de M AR A Fr e e e ! . ! A
el e i W i i i dp B ol B b dp dp e dp dp de e de i & rr1oromr o e -
B dp dp o de B S dF drodp e Jr o de Jp o dr dr b dr dr Sr b e ke b de ko om drox A B '
O L N ) F - F kK r F = r = = = F = = - -

[ RSl Sl

i e e b dr o b W - b
Bk omom o= ke ks omom

F

-

-

-
a
1
b b
"

[
[ ]
T
'
F

-
L

&
 r B r s

..1

P N A A
F ar

ey ey .....t....q.._l._..__......n..-..._ain.f"lu-_.l

P

i
E
*
[ ]
| ]

P Il AN :nl-_..___ s
[ ] [ ]

T _._t_...._-_i.l._"_-.___........._._....... S e
Bk e W Ay
e e e e N .w._.-_“.___"-_-....q.._. [}

PR e N N Ll
e i R N
DS ol ) Pl
" N Al A
! el A

o

)
F

R

L ]
&

o

)

w i B & & §

e
.-....#._.-_.___.._.““.__._-
T T

.

el T
a T
Pt .__.....“_n......._._.-_”.._.-_...
Tt
Eh -_._.-. ...___.1.-..._..-_....-.4 .-..-. 5
....L-..l..........._._:..-..r

R R N
A L N N N s
N S S o )

' xtatal

r r F
t”...”uu___..___”_-_.q__. .”..._..._.Ha“ ".-H#Hult”t-_%_-_.._ 5
.._t.t”.-_rt-_.t.._.. e e
r w «
T e

hﬂ-. > w ..u........._._.._.-_“_.._l et

.__
X R
IN..._ i et e
w_llul.r.__. ey
'

L 1)
e
! .
T o | oy ....-.u._..l.q_-...-":.u" "
N N o ko E )
RN AN AL | LR A A A
N N N s *

A kN W W

.

- e e A L N L
LR A L N,

s i - & ™
.___.._-.__— A ._._“._.._w._...kﬂ_..qr P S S
-

I.-.l..l..-.i.....t.-.!._. Sk Rk o R [ . Y

B dr ke ki A R R

Pl a ke ki -

P ...-.._.....-_.._.q.__“.q 4“1.4.-“_-_...._1..._._ .4.4....“....-..“” - .-_.4"...”.._

&+ [ [ ] o o L ] o

. et e LI .__.r.._i....l- g A K e Ak w ek R s

CRC ) LA N e N N N e e

wdr dr e s ow m ok owom doin T ....-1 .....-.I_.!.__....q.-..._.t.r.r.n ..-_.-.....h I.....-.........l-.[..- .q?...-.q........r.r.__..-..._.-_ -..l.tl..........l...-..r.-.!......_..-. oo ke b o

l.j“.-_-. L  n gty TN K W By b A A La'y
e R e N AL I A AL AT N ML a MR

'3 L T R N R Nk

P
Flal S, P ) | St T T Tl S e » -
T T N Y, -,1"-..._.
" N P I e A M T S N R N A e e
- F - L ) [
e T  a a e .-._.__.._.w e
.,_..4.-.-.._......,&_-.__.._.._,b.a.-__w.+.-.-..w+._&~..._.._. »
N T L N W N W e L NN A
o A T e e e T e T o b e a a a  a  Ty
-..___-_nl._.._-.q we T e et .r._.......___.__..__..-.._......q.-..___"-_-tta I 5 e B AR R
P T T i e T T N
- el e e T e e W e e e e _..._.-"
N .q.._..._.___._..._.t.-._..._._..__.._.:___.__..q.-_.__. D
I T e P e A T IR L A oy et
P T R T e T e e e R
- ; ; . . ; wow w e e T e e e s aae ees a
A .

b
R

H.. .._._.___n.r.r.-..r..__
'y II...l.r....l. s i
P S e e e T e
By s a e e e e e e el e T e e
N I T R BN T L N T AEr At ol N M e drr e e

» . - i

i i 3 4 E .Il * .._hr .r. -.-_.._. .-..__ .-.i.....-..... F & .-..l.rt.rl_...?r.-.....-_.._l..r.-_....tl........l_... .-..-.. .-.I_.-...-..__J.l!.-....f- -..-.._.-....J_.-.l.-.l I.-_. +
o ; | ] , J ] ] . . N LR T N LA S L IR e e A L I R R A R e F R W
- . ) - - b C . o e i.l- |._..1. -l.. r .1..-..-..‘-. SO |.l1l-.l.1.1.1?1l. LR T |.T. .. rru_r.4r!.|l.r N |l.r.:..l.l.r .rrl.rl.u.-.l.l T
- e e M e e - A e e e T .




- - . =

o l.....r“:..l-..n.._“1|__|.-_“.-.l....“..h-.. Pl Lt ) Lt ) ) - .. . . .. . . . . R TOIR BRI NI - . e - .

Ry . .. ; . . . . - s a T - . m e e e e m e e e e e e e m e M e o .
. . . . . . o e N T N i o N N i B B I R . TN 3 B T Rt ™% |lﬂ.ll"...“I|_. Kl og orn b ox ook R LI P R

- Ly A . . . . . . . . L A e R R e e e e e L T S e N T N I N O T L T T e e T i S g e ol )

" PN [ e R e >

b ' N
- - - F
i -
o e -.-_"1

* L
% i
ol A T . . . - . ] R I B N AR N R MO I W R

N N Nl N S A ¥ ; -

F
4...-%-__-1_..1 AR T . T : . “om . : g A N N W e e . LA N N AR e M e Al : oy E
: W o .._“n.... - e U - ST . ; - T e N e T T L e e ] e ; i '
o jur » I . . ) . U R N R R N I R N . dry ke b N e e e dr dp b o oh b e O dp dr dr e & 0 . i &5 XX L o
! it Nl . S e W N P A L * I oL ay L A N A AL N ™y .
. e o PR ot alal MLRE AR A M RS R N A N Mt At BN D L el M) N
SRR . Akt R A T ._..4-*#4.14...&.-....n.._...._.._...._.-r...._.-_..._ Ak i
T ; L ] ’ . . i I N B N A N AL LA Al R R MR ) A
X B T - . . : . . ke b e e W b o B T s alat
. . . . PN T LN M L M e Pl

L I e N L AL Al el
LA N LN T .“_.q. w el H:: ALl A X
L A T I A W
. & i & &
L R A o PR el S N e : L A e Tt T TN
S T : e e T
PR N u Lo e i e A e i i
e R i it PR PR iy B S U L)
A e T T T e T T T . a e w a x
ik Frm .-.r......_..-..r._...-ulﬂ_.__r.-..__.....__....n__ - . [ a )
-

»
i

..

nn

r

»r
M
- h =

x
M
.

_..1.
. . . . . or a bR A Ad o & bk Joa K rk ar
e N N RO N . . PR oL Al o e oL o
L D RN P S o S e . . . N N N T 3 N W PR
.r.....__..-...l._._..r.._.._..__...-...__.-..-.tl x W . . . .- . . . J & & * o dpdrir o k- Roa Kok dr dghoa oo . ol i o X oa ik W *
N R e e W - . . . N o e I o el e e I e S ) e
O e I . L N . . . N o N e N N N e N L R e A N e e
L T e e - L N N R R N N e I N I I N L e el S e A N
_ IR N N M T S L N N A e ) . P T e T M A B T I e N R A N B
.___..-..__.'.1.-_..-_..._5.-...1%Llllt....._....-.l. . . . 1 . W TE 0 Th e AW ke A & it i dr & dr o on & ro& P e A

F_F
]
]
]

s

et Tarerar
I-r'x!n.':;HE"\l- !

L |
Al
oA
LI

F |
1]

[ .
- x B d ok My [] : . . o oa Ak bl a M od b X Bk de it § b d kB & kodr ke ok ki b ode &
- . N - [
|...._...r-...t.._...r..._-”._ a ke a aw R A N gk
r oa. .

B T
"
L |

- | .h
o

Ly 4
Ty
wur e a e
PN

I-- -
W et
o I TR L N
o S Y
RO
ey o Bk W&y & ] :
I.ul.-..r.____.-.- L
X & a gk Jr x & T X el I.....l!.._.._..._.
.ll_r.__.._.__.r i i Bk r gl w b
.-I.-._n__....h.....q. . N AL O
ol e )

]
-
-
Ex
PR M N
L N
T

US PP14,319 P3

w oy
L
L)

1)

»

.-_” -.-..._.l Wt l..._..__ * .1.-.1..._.._...._......._.... H.-_l....l.r”....t.-.ll. -
R M T N N M

L
'
L)

F
*
' "
L

'
ax
L}
D

a ey

-E .
TR R T
LI I.

L]

i A >
] e e e
i y L E i i J oA LN N . . n.._,.tl.w....l.-.....-.r.....!......r.-.....n.r...}.......-_ w.-.-..-.l?.rt...-_.-...-._.l ;
EE i i LA d g ‘| I i B LN
nunala._._.r.r A ¥ | f XK A el ki k ok Aoy s ko ok h on ok wom . . i i
e B ko a droam b B A it n dor iy plhoar . . . . . . . . N
; 3 i ; . dp o de l de gl ow o dr o Jroh ek, o= Bk o o . . - . . . . - . Ya
Fop kol b rde k& R ke o B b E . - . . O e
b i Wk o d @ om ok har kg or . . a
vt .-..T....i.r.-.r.rlil..rﬂf i.-......r.-.-I.a.-...._.-.I .r-l.-.. .-..._. ._..-...-_-.-..-...-_.r.. .-.1.r.-..l.-_|l-...l. & .. . . . .
...a-_..___....rl.q..__-..___l-_...._._......_-____...._. I Xk & &K
TR I I R A s
P B ke s ki ok kA N
- 2 m o A A Mo .._.-..._.r....l.-.-_: drorodp & .
..1.. Ak Bk L hkd k F A X bk s
o g kol m bk Kd Ak hmoa ko
L] L N N N R A
i Fprd o e A A r b o oa ok
Bm kg ow ks o T A
T T Ty
P i Tl g .q.........._.”._......un
. LAt e AN &l N o M -

- X B s gk K RO L Y ) X e : ] ’
N W s B oA e Mg B A dp M & J o donoE . . . . . .
-..Tnll"ﬂﬁt....r.-. P N A N A . . » - . . SR SRS N )
R e Pl L R A P . . e e . e - . L R L A L 3
R e R R S I N s S . . . P N N N )
N kel A W RNt P AL L BN A L - BN PN o N N .t AR e e e e
A e e T e e e : B i M T ) i e
R A kb e e e i : . : U N de e i e i e B e e e ke o e W e

]
o - ar
S o

A e

L

]

R )
R

Lt et )
» L
ML i X

L AL B

L]
m

o
|
X,

1
e w .-..,.. .__.rr.____l.rrr._.__.__.....t.._.-..__ b M & P A N N ..r.......-..r........r? . : .
Lt R e . . ; . Ut . T
MR .__..._.h.__. A et A e Tl .._u._._..f..__ ._-m.__.”.._.r.__1....___.._..._.-.___.........__._-.4-.r.q....-.._....r.._r.._r__.h._...t.._.__.a....._.r.___.r.ﬂ o
'y AR - N AN R . L A N N A N N R A N Nl oy
R ok kW P . I e ol ol A AL A X Ta'TT Pl
il_...r.-.. o m d U s R ] e - R i ko
EER S Fa e Iy [ U ow i
Y . K e e e W T N N
. o r a P e Sl T S T A i e
h T T e A S
. P e e e e e e e e
e N I W N
K 1T e
S T e e Ty
e e T e T T,
Rl B e o o al
e A A ke e
R L ) ....4...4_-._......4....._.._.....___4”.. X
2 o
G P NN
_.......-..._..._.._.....—_ Lo ) . Y .._.l..._..r.r.....r.rl

e Fdroa v

»
»
[ ]

N U
g aL A
K . . » I."...t.__l....-.:..._t.._.....-.......nl.._l.r.._ll__..._.-. -....l...._. e ...“.. .
Bk ba A - Lo A A U ) L M
a xh F s e e e ] o e AR M M S A M ; L = | »
AN N N N N N N g h 4 k A u\ ]
- X U-..a...&...........-....#l...hq....q._.____..._ a ] 4 sy _..___.a-_. L K ..
.n

A, 3 d |
=% N ¥ ROk R ki ke ki Rk & RN , LR R N L ] L E i ., x_x N W N
o & & o & i o 3 L L
Ty N A N 1 4 ; ottty b, , i k ) | W ] &lﬂ l"v_”x”-_un "xliﬂl%l
b L A o o,
x b |

& ¥ x

[ ]
L]

i
L]

1
L Al i i - P ) PO

) ._-.".-_ e e n ke ki ot I, e ] X, ) 2 AR
i PN o e " ay ; " ’ o e W ”U-__.u"aiﬂlnnnanxinﬂnnnxﬂﬂal.

E

L ]
o

A i &
L]

»

¥
»
h*a-:i
LI
>
»

r

b":‘

.l. x HHII l“ll!llﬂﬂlﬂu_“l
Sttt

Sk o i by
ERE L e
LY x al Ok
11.......-.___.&»4..__-...1“-.4...
L | tt?rni.-_nt.f.._...t.......q-...t -.-......_...... ; b k k b b
e i dr e X e i E L Lo A 1 . ] o o f " o 1 7 o i 4
b g dr i R - i 1 1 i . ; ! - o .
K . Py . ; A

L

= A A
AN N
A

i
NN A

2005

"
»
)

-
A

Sheet 2 of 3

o *
a .._._-_u_la.._.a_nu .___".._.H
e m w e a a a

l
v E a.lna

| Il.ﬂll-
P
e

Erxm
N
i
m .
e
K

"

X EEERF
XN
llann:l"T

x
e i
B
AKX WK KT e m
gy
. : i & ; i N N : Ny A J : A E N . .xarnx”xxn“a“uu! .xmx”u.““lluul"“"a"in.
; LN N - ¥ X i ; L e . x . o ] *u - ; ! ; a ! TN X o ]
o LR L I St R y o ; g e T A ! L W L M A XA A .
] u.._ﬂ-.'-l - . IR e L R ) L ) i | k b ; LI
......_.-..1 o .-..-_ LEN thr h oo g A .r.-......._.l..-. .r__..._...-....“:..-.i..'
- .- .q
A e .
[ ]
-
)

I‘# L ]

e

!

h_N

i b - F a = &
.......r....r....__ .....-..-_.-. L ¥

qtt*q#tu.ﬂ . i

-
A

F

I.:" an

et
AL
.Ix?"

x
:'u'nalll' &

KX A
oA 'l!-l!"l!l

sl
R
'15"' : WA

|
.il!:llll!H

E ]

b

"
-] :l
L | | ]
".

W ™

AN

I-I-:

F

L ety

" ..1."....-_“.._ .__”.._“...._..
. ata .
e e T
T ATy "

. . aa N

_.-1...- —..1....”].-_- " .-..._....l.l..__ o .__..._..r.._
e T Ty >

A
oM

g e
: u"n”x.n:hxﬂx”h_,
N

ol
HH'!‘
H..

) A

]
-
I
A
Ihll

Nov. 25, 2003

A

. M
X
M
i |
o

"

1 -‘Hl

Moot
A

"
X e XA
XA " )

5

. . ...u.
. : W
L r
- -.“tﬂ“.b”-_...r _._.H.._“...”.._"._; ; - RO LN
PO o R - ;
v " h e T T e T R
P e N EE AR
....--. A A NN N x % 5 .__.q._q“i.-_l:_ Lo
P N I e i R : e e e T
ST et e e e e W o o L ] AL SR
A e gt e e e e N L I e A T L e g ]
g A e e e e T . e T e e W e e
A A N ALl : - > W e e e
e T Pt v o WO

5
E e TR
i

)

L
¥

ey
X X

H:-q.‘:ll
e
B ey

A X
¥ X

S
W
Al

)
L]
x
A MK

4
&+
-
]

¥
P
[
|
)
M
|

.
'u!:l.ala":-:"h ]

'#:-i »
K
; -lHI:i!
oty
M.

i
- ]

H'-H:.:quﬂ'.

.H.I!:I

]
[}
¥ .-_I
i

1)

.-
S e N u
n““t.-_.._ ..T".-...u-.._b - ’ U
e . tu_..__.t.._..._-._."r.,_-_t.q...
[ ] o o [
o ".-.ﬁ"-_.a Py j ] .___“.. ._..__.lu .-"-_-.....r ”_-H...__._.r.__. .__.__.-_”.4...
' ™ - g k
¥ ;. ;
.Iﬁl:la_.lu" n__ﬁun o -_”__._.-..,.._..r ) K y : .
L e ' ; v > e
A "
" ._un AR ) )
; x x . !
IHH || . | o - . [
. h L N
o o o . [ ]
"l.nth o i " Bt R

R [
P Ny ._._la_-_.a_-.... "
alniale _-_-_l-. » i&tl##lﬂin.llﬂ x>
A SN e
| u&l X E N XN
o
e e et A T

3
E R X 2k e R N
N _-_W-_ T
o Y NN i
._.t-_:_.n.___-.lli B X

4

;._'.
TR

o

(s

nnx N a.x.xl- |
et
]

i..-.t' "J#.lmn

i E

¥ el
b b FEF T
B

.l.hl.__.l e ot ¥ .-.-.-.-.....“. |

U.S. Patent



I & & a2 & 1 a1 oa o x ar - LI RN |
n [ w

A x g ow o w s oa
. L *
e ..........__.._ r s o= oaow m i . aa .-.-_.l....._-

- o - - Ly '
LRl S A . L ? i : - ; ; - .»....1.1._........_...__

i - . e e . ‘ . . i ; . . gt roh .—......r_-.....__.._" N

L L .1

P - r [ d
’, .._..-.llt oy .T.r.l._....__....t [ o . : y ¢ [ 3 y o .-_._...._. r .
S d e b d g R e a ke kb g ! ; ‘ ; r : ; o S
o b AR gk b kL e ww X
o Bl Bk ik n ks ko j
R s e

w o -

Bk B d e ke ke d w R

L N N

R -
[ . @. ; : - , : ;
r ke ol + L | S ! L | | L ., 3 b Wl W gy a
l....“lH.r ey, W -....._. w_n.ll.__ .__”u_ ; . L ; ] o T i iy .-_.-.H Iﬂ.-_“?".-_“q“...“}....}.”r.r Hr.-_.-..._ &
o ..:é.
e % e ' ; ’ Rl e C 3] i ] P EX
e e e " I ] ‘ A . P ; ; L = LN . J I J
: -

L]
o g.-.-u.q”.__.._.-r.qk.._ n
.1.-..-..-.

L A
&

L4

T
: _._.-._......-t.-__-l"r
o

US PP14,319 P3

PRI AL R
R N e
o
i 1................-.!..__ .._..... .
._..-..!..__ xR

1
[

"y

e ar  Ha T
e a e
: LG, O
; = oyl
i ”__“.-uim_- q“ll.l“.. "
r a .
.r..-1l.“r..-..|. roa

n‘q.

T
&
[ ]

Sheet 3 of 3

Nov. 25, 2003

; a i d R
e
R AR M NN N

E b M AR )
LI I N e

rFor
1

L N ]
r

.
"t

. =
hb*l'l'-ﬁ-l
ll*ﬂr.'rl'l- L]
L D NE N

> . *’bl" 4'-#*

r

L

U.S. Patent

ar
.
&
.




	Front Page
	Specification
	Claims
	Drawings

