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Latin name of genus and species: Quercus nuttallil.
Variety denomination: ‘QNSTD’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of Quercus nuttallii, which has been given the varietal name
“‘ONSTD’. I discovered my new tree 1n 2000 as a chance

seedling 1n a cultivated area of a nursery 1n Oconee County,
Ga.

The parentage of this tree 1s unclear. It 1s definitely a red
oak type tree. Representative species include Pin Oak (Q.
palustris), or Red Oak (Q. rubra). There are also several
related species, including Nuttal Oak (Q. nuttallit), Shumard
Oak (Q. shumardii), and Scarlet Oak (Q. coccinea). My new
tree has characteristics and a history that have prevented
making an exact identification of its species, but Nuttall Oak
appears to be the closest.

Nuttall Oak, as well as most other red oak types, readily
hybridize with one another, and there 1s a high probability
that this tree 1s a result of a cross between a Nuttall Oak and
Shumard Oak or some other species of red oak, since Nuttall
Oak and Shumard Oak overlap one another across much of
their range. For example, 1 Texas, Nuttall 1s found 1n the
lower Southeast corner of the state, Shumard 1s located 1n a
wide band covering most of the eastern part of the state, and
Texas Red Oak (Q. texana), is the primary tree in the central
part of the state east of Dallas. There 1s also a large swath of
habitat between the primary Shumard and Texas Red Oak
regions where the predominant tree 1s a hybrid between
Shumard and Texas Road Oak. Hybrids are common and can
casily make up a large population of the trees in any given
area.

My original tree had been purchased as a 12 to 18 inch
liner 1n spring 1998 and at that time planted 1n a liner field.
This tree was transplanted to another field in spring 2000 and
was subsequently discovered by me. In December 2003, 1t
was transplanted to an observation area where 1t has
remained since that time. It 1s now 7 years old from a seed.
The description of this new Oak variety 1s based on obser-
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vations of this original tree and of up to three year old
asexually propagated progeny, produced from vegetative
propagation that are being grown at a nursery in Oconee
County, Ga.

The original tree has displayed characteristics resembling
Nuttal Oak and Shumard Oak. There 1s much confusion over
the exact 1dentification of this tree, and several experienced
individuals have expressed differing options. The only con-
sistency has been the opinion that the acorn 1s generally the
most distinguishing characteristic determining the species
difference between Nutall Oak and Shumard Oak. When
compared to the above oaks, the acorns on my new tree most
resemble Nuttall Oak, which indicates that the tree 18 most
likely a Nuttall Oak or at least has Nuttall Oak as one of its
parents. Other physical characteristics of the tree, such as
leaf size, sinus depth, or bud features, do not provide
definitive answers as to the true parentage of the tree.

BRIEF SUMMARY OF THE INVENTION

The original tree of my new variety was discovered 1n a
cultivated area containing other Nuttal oaks (Quercus
nuttallii) produced from seed. As I observed the original tree
of my new variety, the uniqueness of this tree became
apparent because of i1ts dense branching habait, 1ts distinct
deep red new foliage color when the leaves emerge 1n the
spring, and consistent red new growth persisting nto sum-
mer. This red color remains until June 1 Oconee County,
Ga. This deep red new foliage color when leaves emerge 1n
the spring 1s the primary difference between my new tree and
other Quercus nuitallii cultivars. These characteristics dis-
tinguish my new tree from other Nuttall Oaks of which I am
aware.

My new variety has been asexually propagated by soft-
wood cuttings 1n 2001 at my direction in Oconee County,
Ga. The progeny have thus far proven to retain the dense
branching habit and consistent red new growth persisting
into summer of the original tree, even as smaller plants. This
propagation and observation of the resulting progeny dem-
onstrates that the ‘QNSTD’ variety reproduces true to type
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in successive generations of asexual reproduction.
Furthermore, these observations have confirmed that my
new varlety represents a new and improved variety of oak
tree, which appears to be a variation of Nuttall Oak trees
based upon observations of acorns 1n the original tree and as
particularly evidenced by the dense branching pattern and
consistent red new growth persisting 1n summer, and which
can reliably be asexually propagated using vegetative propa-
gation.

I observed this tree of my new variety for a period of time
and believe 1t 1s particularly useful as a specimen or for
groupings 1n lawns, parks, golf courses, commercial
landscapes, and a street tree. It provides good shade, has an
above average growing rate, and has good structural branch-
ing. It also provides ornamental interest with 1ts consistent
red new growth persisting 1n summer.

Cultivated Nuttall Oak 1s represented in the industry
mostly by secedling material. Seedling material has a wide
range of variability, and as 1s illustrated by information in
this patent, there may be uncertainty as to the trueness of
type from the seed. My new tree has a dense branching habat
and consistent red new growth persisting 1n summer not
represented consistently by any other Nuttall Oak tree
cultivar known to me. ‘QNFTA’ (U.S. Plant Pat. No. 13,524)
and ‘QNSTC’ (U.S. patent application Ser. No. 10/823,472)

are Nuttall cultivars that have an upright-pyramidal branch-
ing habit, and a consistent red fall colored foliage. However,
both of these selections lack a consistent red new growth
persisting 1nto suminer.

Typical Nutall and Shumard are pyramidal trees that
become more spreading with age. ‘QNSTD’ has a dense
shape and a full, dense canopy and a central leader that is
more typical of a Nuttall Oak tree. Both Nuttall Oak and
Shumard Oak typically reach 40 to 60 feet high and wide 1n
the landscape, but can reach 100 feet or more 1n nature. The
ultimate height and width of ‘QNSTD’ 1s not known.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying photographs depict the color of the
tree and foliage of my new variety as nearly as 1s reasonably

possible to make the same 1n a color illustration of this
character.

FIG. 1 1s a photograph of the original tree of my new
variety during the spring with red new growth.

FIG. 2 1s a photograph of the original tree of my new
variety in summer leaf.

FIG. 3 1s a close up of three single leaves depicting the
upper side of leaves from of tree of my new variety. The U.S.
Quarter Dollar 1n the picture provides a sizing reference.

FIG. 4 1s a close up of three single leaves depicting the
under side of leaves from a tree of my new variety.

FIG. 5 1s a close up of two leaves depicting the new
ogrowth color during the spring.

FIG. 6 1s a close up of three leaves depicting fall leat color
of my new variety.

FIG. 7 1s a close up of a typical section of the trunk of the
original tree of the new variety.

DETAILED BOTANICAL DESCRIPTION

My ‘QNSTD’ variety of Oak tree 1s currently growing at
an observation site in Oconee County, Ga. It 1s located 1n an
arca of Oconee that has a clay loam soi1l type and receives
approximately 50 inches of rain per year. Oconee County,
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Ga.1s 1n USDA Hardiness Zone 7. Both Nutall and Shumard
are typically hardy in USDA Zones 5 through 9.

My new tree has not been observed under all growing
conditions, and thus, variations may occur as a result of
different growing conditions. The following 1s a detailed
description of my new variety of my new tree with color
terminology 1n accordance with The Royal Horticultural
Society (R.H.S.) Colour chart published by The Royal
Horticultural Society in London. The observations are of the
original seven year old tree growing at the observation site
in Oconee County, Ga. and, where young trees are indicated
below, the observations are of up to three year old progeny
ogrowling at this location.

Parentage: Discovered as a chance seedling in a production
field at a nursery in Oconee County, Ga. The parentage of
this tree 1s believed to include Nuttall Oak, but 1s not
extremely clear for reasons explained above.

Tree shape: The original tree has a dense canopy, with a
central leader (FIGS. 1 and 2).

Size and growth rate: The original tree 1s currently 5.5 inches
in caliper at 12 inches above the ground, about 20 feet

high, and about 11 feet wide, thus providing an overall

height to width ratio of about 1.8. Prior to transplanting to

the observation site, the original tree had an average
orowth 1n caliper of about 0.92 inches per year. Root
development from time of sticking 1s approximately six to
eight weeks.

Trunk: Bark is typical of the species (FIG. 7), being smooth
and gray (grayed-green) (RHS 188B) with patches of light
gray (RHS 156D) on young trees, with age, becoming
roughened by shallow ridges and furrows. Mature bark 1s
darker gray (RHS 198B) with patches of light gray (RHS
156D), also typical of the species.

Branching habit: Primary branches emerge from the trunk at
about a 65 degree angle to the leader. Some of the
branches 1n the top one-half of the tree emerge at slightly
less of an angle, approx. 50 degree angle to the leader. We
expect with age the angle to increase with respect to the
leader.

Foliage: The leaves of Nuttall, Shumard, and Pin all
resemble one another, and my tree has leaves that are
typical of the species (). nuttallii 1n size and shape:
Alternate, simple, obovate to elliptic, 4 to 9" long, 2 to 5"
wide, with 5 to 9 lobes. Sinuses are round with narrow

lobes. The leaves maintain a dark green upper surface
color in summer (FIG. 3) (RHS 137C), and the lower leaf

surface (FIG. 4) is a lighter green (RHS 138B). My new
tree has consistent fall color (FIG. 6) which ranges from
orange-red (RHS 32B) to yellow-orange (RHS 17D).
New growth in the spring (FIGS. 1 and §) is a consistent
deep red (RHS 59A) and persists into summer. The stems
turn a deep red (RHS 59A) in the spring during leaf out
before turning back to their summer color.

Petiole: Average length 1s between 3" and 75". The color of
the petiole on summer foliage is a yellow green (RHS

145B). The petiole on new growth is red (RHS 42A).

Buds: Typical of the species, being imbricate, Y5 to ¥4" long,
ash-gray (RHS 197C) to brown-gray (RHS 199B), and

pubescent with ciliate scale margins.

Flowers: Typical of the species. However, most oaks have
flowers so similar that it 1s difficult to distinguish between
species based on flower type alone. The trees are mono-
ecious. The staminate catkins are pendent and clustered.
The individual flowers comprise a 4- to 7-lobed calyx that
encloses 6 to 12 stamens. Pistillate flowers are solitary or
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in few to many-flowered spikes from the axils of the new Winter hardiness: Observed to be hardy in at least USDA
leaves. Individual pistillate flowers consist of a 6-lobed Hardiness Zone 7. My new tree variety has not been
calyx surrounding the ovary, with the whole party observed under multiple Zones.

enclosed 1 an 1nvolucre.

Fruit: Acorns have only been observed 1n the original tree of
my variety and are typical of the Nuttall Oak species.
Acorns are ovate, ¥ to 1%" long, short-stalked, oblong-
ovold, and covered Y5 to % by the cap. The acorn 1s
gray-orange (RHS 165A) with dark brown (RHS 200B)
striations. The cap is light brown (RHS 199C).

Root system: The root system 1s typical of the species being
fibrous. £ %k k%

Discase and pest resistance: My new tree variety appears to
be typical of the species.

I claim:

1. A new and distinct variety of oak tree substantially as
herein shown and described, characterized by 1ts dense
branching habit and 1ts consistent red new growth persisting,
In summer.



US PP16,254 P3

Sheet 1 of 7

Feb. 14, 2006

U.S. Patent

o

LSRR e - .

*

EY

L R
Pl a

¥

X
L]
»
¥
»
-
L]
¥
&

DR et 3O )
e

R kN O

e N

L

.

e e N R N R N A N N

L)

R R |

PRI ' r A N e
w.-...-.:.-......u...._.e___.rt_-hnu

ir.__._.-n.;u..__.._.n.r..-.llu..__t._..-.r

" x ko a LI N

I dp g @ Jp Bod o F do B b f b b bk d bk k d oy ok bk Foah § N
¥ [ ¥ » h o 3 I i b ok b X | ]
....”” .-..._. i.....t -....._.ri.l.r l.....l._.t.rl.._.. Ty l.._._.n X e aa b .

i i el e R

> oy kA I ik »
.-.I.-..-.l....h .-......r.r.-_........_....q....-.-_......ni__. For .._..__..1............1.__...._ ..1...... g Pt
i

X x

LA}

ir
L)
&

¥
L U
N
X N
Pl

| ]
K bk
L N Y

[

Pl
A
Ty
»
AN M

L] N N N N I N R

.4.;
..qb_
Paialty x
i N R AL A A A LI A A A T NI A
O R N I e R R
-
)
™

x
A
[ ]
.ﬁ
-,
]
™
&
L}
i
n
o w
L]
L}
L]
L}
X
-
L}
L}
| ]
¥
L]
r
-
r
3
L}
E ]
[ ]
L}

W e e e e e T e e

W droodp dr b dr & i Jpog dr Jr e m b dm dr & &
B de e d e kB f dpde ok kb b b d oy e ks MR AW

X
%
)
aty
E) ;:
AN
™
¥
)
F
¥
¥
L)
F
F ]
w
>
L
v
]
r
r
I
r
¥
+
T

r
N A L M T T M e A e et A N R O S I L I

N R e N N A I R R A N e
L R R e A e N T N R N N A N IR M T L

]

)
)

ir

]

&
-

L
LM N N ::lr:t:l-’lr"l-
Lt )

Xy
| )
N )

)
P N )
13

»
L L

ar

¥
)

+
)

»
4r

=
>
+ =k ¥k

g

*
o i)
PR )
S
r"ﬂ:r:#
N

L ]
+

&
»
[

¥ &
Lt

B
»

¥

1)
A
1)

a0

LAl
[N

[ ]
”& L) ;H#;&H&Hﬁ.._.._.___.._
M A N N N
P e el
S LN
Nt e SO

)

L
[}
»

F]
N N N

w
)
LNt B )

#‘i‘_ﬁ
»
¥
i
r
+

)
&
)
L)
)

L L
L]
r ¥

Tty

T & &
3

L
L)

L I e R )

GRS

T B R L e e N T AR AL B R A T BRI N A S T Bt Tl

W e A e e e R W e W e e X MR ke b R e
L T A S I 0 i a a H PR “ - H H ._.__. »
N e N R e N A N R N A N TR N A S Ae ek s
R ) _.t.._r.._____..._.n._.urn.r”... T e e e e B e e o e T e e e e
.r.-_.t F]
)

....._Frrh.-.l._..q......_..__.rr..._..__.__._..._.-.._n.._.._.__ [ F Fyoa
¥ .._r.a......q.___._.L.-..._?.._h-.__.._h.-._.u..—_...r..._...iul.__i._._.._.-.1.r-|__..—.
* l.-..r.....-._- * * ....._.._.r:...._......_..n.._..-..... Y \nr..........- 2w .......r.__..r.n_. ) .1....1.1..1-.»....__ li—...nn.np P N,
&+ o b & Irdmodp Fod iy o dr ok ok BN N A ik N b o ko b b j kA d kA FE F ek buor § ok
o N &k R N A R e A .._tr.r.r........_.._ _......r.._.r SRR R N R N I
ol l..-...-.....l. l..-_.f....l... .'....l.l.l.t .-_.'.._-.....l..-. .rl..r....r .r.l....l._..__..._ ¥ K o i X T a e e .._.-.._ .__._... P 5 e g inlY
ir ar -

L)

F)

-
- .-..-..-_ .-..-.E.-..-_..__.r_-..r....-l..... .-..._..._. I.-_.r .__.r.-..rh........_.r.-.l!.-_.........l.__..__.._.-.t..l.....r..-.q.......t.r....t........?.....-.-.........._..-1|.rr.._.r|h 4 v.r._..__l.l - n
A e e A A W e e e e e U e e e e e U W e ek e e
LAl .-.....-au.q.._..q.___...u......4......Ht.....1.4.4H....-..rH....._....__....-._..__..._.._..__...._... rH......-..tH....__......-H.-H...-...H.r”L__ ..r._H.._n..“ L
D N N R A R I A R S R
T 4 .1._..1 o
£l =

L )
N Y

CRL T
- - a a
AL .r_n...._....._"_..,.r _.._...... N ._u_.. _
&k kLo

DML
*
)

.1‘
»

- .—.-_.-..r.._.u .1“.-_.-_....... 5 H.-. r.....-..._........”.r.—... s Ty .r\.” P r bttt e T .r.._ ........__ PR H .—H.._..” r H r .”b.” * “ i
4ty T At N M N N N T 1
o -

»
>
h#:*.-l' i*“ ‘l
] *
r

»
N
»

| ] - Fl r & [ F | Fi ] | I 1] -
.........-.t.r.-..r._.. l.-..._-tl..r .._..-..1.-..._. .-.....l a 1.__.._...__._..__.... .r....._ o i a . h._.l. e i o P S
Boodp g e dr N dpdr B drodp B dp gl o Ju o w BN b g dr Ju o w b0k o koM b g oam § kow kawdor b
L e T e T e R i A e i T e T T e e e R
L .-.-_..._..-.hl.-..' .._.rt.....r.........._l.._‘.............. r...1......_.._.._.....tl..._...'.__.tu._1....r.__.t .-1.._.....1|.__. R N R R I
S N R L A O N » -

L

Rl )

e et N I g R s e a a

-

[ [ ] B &
o L RN

1
A A R pode &g d b d PR de ok BUER b dedrm ok A R M b ke g b b b ko bk mk kg B Ryt

r [ ] F o K oir F ] r r [ I [ ] F | = F - [ ] F
A T e T T e e e R

& dp B e B i Bl g % B jr dn ok g i b & N b F N ol b K § & o romom ol § ooy droa koo g de Bdowhhor b hoay o adogom oy ks koo

-
e ot
a
[

]
F)

N L
el e
N N N )

e e S N P

M A e e W e e g e e e e e e e e e T e e

LU e e Rl R N R N A N e

._.
B R A e T e e A T e e e e e T e e T e T e e T T e
L I o e L g e Al T pl Ay U i e o a ey w ATy e

L T I L I R A I T T L T S T AP Tt A N

T e T i R T e I T T A T B i R e e Th T I R
e e T T T e T e S T
I*bbb..l.jﬁljbh.'.lll*
AL

N N N N N e e N N R R

N e N N N I N R R N S

-

L N NC Y ]

L]
ir

L ] l':'-l'

L

*
B

)
L

, v
™

-I'l‘J-Il'l-I!'i#

»
L
F Y

Rt el e B e N N M )
¥
L

LR M)

-
[ ]
I*:*:‘lll!t
R N M MU
P

e ]

L ]
F ]

L)

)
s
DNt e e )
N

oy
LM M e

L ]
LY

F

*

X
L)
[

L]

e

-I*' #‘
L L

F)

L g ]
-
& &
L AL

*
p
ir
[y

LI
Y

"-I‘

X

. L L

L B ]

™
& &
L
l-:q-*
F

L L BC L B R N R

LI R B A
F

S
L )

L)
L
»
UaC )
L)
X ¥

ll*-l'*ll L L

B
Ot )

o

L 3
L)
o
)
[ ]

4

*

LN )
JIIIr"':"lr"'l- )
e
BATLE A
xR

L L AL NE N N
LB E I e BB

Ko

L N L C N L RO L N

&

»
FY
X
ENUN

)
»_
4:-"&"
e M)
4:11-1-n-a-|--a---a-

L)
F)
E
T

)

KA
e
L
P
X ur &

A
i dr &

X F .

M)

N )
F N

A A
e
“.._“.._”-_.H... - &
o
M M
4 ki

dp
f
¥
[ ]
*
L
¥
4
F3

*
xr
*

el
o dy
¥

[
L

+
LA ML C NC LN N

L)
.r.-. 2T
F)

N
v
|

L)
o

W

]
L g
L

L)

]

S

i
i
EY
¥
[

»

o

»
i .
¥

[
»
| ]
| ]

»
L)
I
NN
-
ey

L
»

-
L)
.

P
MU

i
i

L e

Il*llill'll

[]

»
X
¥

X
Fy

L)

L]

]
XA

F ]
W A gk

-I*-I‘#l‘l"llnl‘#

)
* o AL

X

»F

Ll
L)
™

)

PN

X
i
+

L

e
iy

]

iy
*o
P A N N A

L L C N
o ko
L
4‘.#-!'!‘4#1‘4‘
»
»
»
L]
+

i

L

L At L S N S RN I L

E O I i o B I e e o -
L T N i e e e e N N R A N RN N N e e

e o T e e e T T T T e T T T T T T T
PN L e R A e I e

PRI X A s B
N I Sl N
o e N N I o N P

L N N

Y

L3O

L 2N
[
woEy
)

*
LI )
iy

W

A K e
Ealal aC N
EN R Y

B A e e ey P N N A w
L T I T e T DT e ey e N iy el i o
ko ;

LR N LN N P L LU L D
S b dr b X dp drh dpodp ok dr dp dem ke o od ooy
dp g o dp B g b & b b i g ko bk hom o K
dro e dp i el ] by | Jrode o b | b ko
oo A e X dp oy da N g Ao e
.l._...._.-. * g oy § 4ok kO

-
&

F]
T

DO o
ar [
O N AL e

Iy
i
= S W
L A
-#..........Uss} g 1K i
N .

+*
T &
+ & T b

-,
e kA

i
L]

Ll I
-_..-. .r.-_........t.....r.._..-.l.-.._l.__.-.....-............__..4-...1... .

-

RO A e
P B
e

™
X
& [
L) DO )

a3

Pl W)

L et T N L L R I S L R N L L T
B b A & g X A
- N LI N
.-.ll.}ll.l}.l.....#.-.l.-!.__..rll}..l .-......-..r....l....tll.._...r.n kW kA A a e ATy g w kr E aa a
L N N B N N N N N N
drodp dr Jr o & 5 4 A d ] -yl xa ko oy 4 v 4 & b x e gy, - .
[ l._-.l..-..f.-.ll.rl.l.li.w.__ o l.-..l.-.rl_l.tl.-..r...tl.r....r....-.-_._....l.rl.-_t.......i...._. __....__ .1....._..11...._.... = _..h .-_._.....__...__....__..l.....t.a....l.l.r._...._..._
t#...._.-.}.l..ln..._lh.-..-}l............l.rh
-

LU

el N N

Iy
LN Y

o e e N e I g e e N N ]

L
L]
»
i
»
E
X
¥
[ ]
*
]
b
+
*
*
L]
+
Ly
L]
+
¥
L]
.
L
*
]
L]
-
3
L]
4
»
L
r
-
i
I
x
Ly
+
L
r
]
r
.
'
+
3

[ ] i d - [ F o b oir kB F ] & g [ du b & & F N I I
P o e I e R n n S Sl T T I B T i -

....l.t.._.-..__..-..-..a.l..-.l.rll. .._.l..}.-_.r.-.-.......__-._...rl....}lln .-.I.-H....n.-. o=k .rt.._.r._.....rlr.r........._l..._.._....._

e e T T T A T
A

E N o A E L] - & ] A F 1 E ok N
i & X FE R .-_.__.I.__.._.-.:..q.-_....-_.....r.....r r ........._ > o ..__l.._......._.._..._-l..-_ P T T S B L B

O o dp oy el L B B e de Bk B BN — aoap L omm Bkhom ok ko demeoa B oo beodp ok bk okoa b ko 2k e e
B T Il g e Ry e g e 8
N N I R A e N N NN = T,

[ ]

™ .-..-.I.-..-.ll?.-_.-_l....-_.-.l.}._...r.-..-_......tr.-.._...r.-..._-l _...._..._ rr..__.lk.__h..__h._.r..__ __.._..._.._.._.__.._.n._..__l.__.l. []
A A A e AL L L L L L e At N
R N o I A RO RO B Y

B Nk kR b g droxom ke d odeor g
ar 4 i

- F ¥ & B odpoa P
_-l.-_.._..-..-......'I.-_.-......r.l....-.w.......q.............r.r...-_......_.rh....._.__.__..-.._nk._..r.rlh.r__..._l__.._.-_.r.-.-.._.1
W dp ok o Jg 8 pr dr K b kg d ik dp b oo B ogd I @ bk J ok ik b kb ook bk
N B ok m b N ok F gyl o L N b j odoar gk b A doa g qd Sk Joad hoamoaoa ok odoa
Bl e A kb b K oir h oy oy oy e b n oy phm bk ko kounr . r

L

I & F ok F ik kg b KN ok K F o + W FEF ad
.....-..-_l.--.__..-..-........-.t._..... .....-..._.li.....-....... .l.....r.._ ok y kT a h.....__ I .._.......1.-»...._ o .ri.._.....__ m s e A wat
Brodr 4 dp B o dp ok dp dp J f Jp e wr dn g dp ok ko I b gk F 4 w o d ko m k ok od F bk oarr ok oaor
e I T L A e L
th.....-_l.__..-.._.... ......_........... .r.-.... Pl M P .__....1.__.._1..!....__.._..1........_... PP BT Sl St N
dodr A b dr kNt B |4 omka A ke ko .

"
Wl

B i b P i F F J o d el o rde s+l FF b oa kot oalh

e I e L R o e N N
¥ .....-..-..__.l.-_._...._...._-.....1........-..._..1.-.._...__.r.....-...1._.._h I._.._........_..r._.r._..r.._.._l.l.__ W T
CL S e

ko
&

-

I

I
"

Pl N

u
b

[
EN)
e

¥

-
o h kb
]

¥ 4
[
&
F3
»
I
¥
=
i
L ]
Iy
[ ]
I
»
i
L)
]
F3
ar
r
L
L]
L]
T
]
]
-
L]
M
~
Y
r
L]
-
L]
u

T A T T T T e T
i W b e e e ko b bk o b [ R S S

L L T I I T e e S R i i
N o g dr  dm m E Wik dm drdy o m Tk m E g Ay

L T T e W e L e

o [ e T A i in i i

ay bk waomox oa

b‘hr-t

T h ok hoaw
+

&

F

-

[ ]

[ ]

I
L

¥
&
N ok

»
[}
™
Ay

-

&

K]

e N M SEREIE et e e N T FE R L LR N
* l..-_. tthl....}lln.!l.-.n.-!....-_ .._...l.'..r Nt .-_....__. R NN Pt
okt ke b o kK odpde &gy dr Ak b Fh oy b dror ko d by b s xr F
Wi d e Jpode ap dp l o ok b oam k4 kK bk d k) s Fagn Faa ke bk a Fayoar koo
e B Jr i g Ja B dr o dp & B Jr odr g b b 4 X 4 o A b ow h b A ok s P oxrardrd hon homl -k oa koa
W dr ok B Jp b ow b g Fogoar b j ks koo 1 a'h
dr i dp e dnodp ko U b o ey b
dr dp Jp oy ko @ dr ko N -
& odr o i & fodr brodp drom e U R .
dr dr dp & 4 i A b & B e d o owrom omoay b - s -l
#dr & & K b dndpdp e o B ok dr ok oa h Ak omodoyoa sl oaa Fagow kg hhonod
W Ju g § dp b b odr A J j F Jpdr j kB ox [ ol moax i mor ok Ny raxayor
B dpdr o de X e b dp oy drdy b b Jr d dp dp e dm b koo dr ok ko k f o m §E s
J e g Jr oy e o j @ ko g o4 kg Ak kg koaor koo oy ok om_ s kAo
& i bk Eodp b B o d kdr bk ok Er ko kha on Fmoa " kS oa
EINC IC I I A B R N D I N o T N N T N I S L I |

L B

)

]
-
L]

L

L
¥
r

-I'J'Jl'l' ]

LI
L
i B F
-
X
i

[ ]
i
T T T T T T T T T T T T T T

i
W i A i T T e W ek s a w ka4 N e

&

ol

- N N

X “u
1 .1....4..__ [

-~

o]

=t

i _-l.__...._l..-..._._....1 .-_I.r_-l

- L
i &R k& N g i

- - & N -_
T e i i M
X ir

ur > LR e 3 Ll

W i e X e e e e NN e _-"-_ [ _-.:_-1"-_ - _._?.._—m-..._

L N N A B A al L M L e -_-_.._l-. "..__.# Ll i) ]

R M MM ol X MM A LAt R e N _-__...___L__r.___ L) xt W TR
[ r > - [ ] ar ar

AN LR ) AR e e e AN My .q_-_ul"ﬁ...”-_ L)

i i B dp oyl de ik g X e K e A e i e X
Eob el e o N .-"-_-_.-.-.
-

L_1
L)
..—

] _....__...n.l___._-
R CA L |
L dr dp & dp dr & A i

: o G

[ ] [ ] [ ] [ [ J ar [
B A R R K W KRR e R R A e . .
N N N L N N o R -
e T A At e M M AT AR R » ) N N
L Nt L L el L iy il "l ur
N A L L o L ) .-."-_. i
) ._.mm

....___...._.......__....___.4....r.._....___.._....4.._...t...t...4.r .._. .__
B o ke d e gk Rk Ay Eod ko h kod B R e “...n#
| |

.-_ .___._.____

.W h.l_n.._. .-_".-..._._.-".r-.._..._ .Wr..-.'.._. .r __...r i .._"....._h.t..r..._'.q-.”.. : .-_li" I:.
- PR N

.
N
- Fr
"I e ]
» - u.“ﬁ..ﬂ._._
dr e T e a A, »
i

* ll'ﬂ‘-

N e
]
A A R L “

»

i
BOE o ARk R A kg gk
e i e dr A e A e i e dp e B e iy e
AR AR aa e I M R
Lo el
R P TN M MR M M MM
AR KR e kA
L Sl Nl
L .r.___H.._..-..a
L) Ealy

i

L ]
M
r
*'l
& b &
FE P
r
-
Y
»
L
i
5
Yo
&
)
¥
F
v ¥
X
i
X
X
| ]
X

._._;
P L L N
PR I A S
e T
A R R
w T N
waw a T  w y
Falal WAy
Pl A o S L
L A P L O
Vrat e e e

P o A

»
I
[ e
L)

ok de ki ER X
O R )
&
R

LA ) -
- L

¥ .4”.-_.._.! P

-

S A M o N A

L
Lt
RN N F
e N
L N

S

L]
N NN el e )
XN
EYOM )

Y
S

el

* L)

1‘#:#
L]
L] '4'
X
X
L ¢
i
L
X
X
*
L
X
r
[ ]
x
»
& &

L]
L]

L RN A N Y

L NN

-
»
4

L)

*

*
4

L
»

r
)
N e N e N N

I
r
L
F
x
»
»
L)
¥
i
F)
&
I,

r
L3
L
L 3
»
Fy
*
L
L
Fy
L )
L
L
»

® i

)

]

+ &k X
X
L

)
»
]
X

L)

»
i
»
F
Ll

)
L e N

NE X
Ot )
¥
E)
Cal' )
)

L]

ety

Pl LT N
B R
e e e e e N
A
LN A
N e
N
o A R
i
P ey

L B Sl W W ]
W o e N . .._“_w ¥
[ ] H
RN OC NN AN .._._......._u_.u_.u:._.._._._._ ..__“._._-. o W]
_.__.__-.-.-....
[}

)
[}
LR e )
L
R el
L M e
Y
L)
[ a0
F
EOM
r
)
¥
it

L]
L d
&+
L3
L3
*
ir

rlr*q-'ﬁ*t"rlr
ENUM ]
i

[

¥

™

F ]

ER R )
NN
et

»

*5

P N

X i W

a»

L]
A
+'

[}
L
L
L)

E ol

¥
L)
U
Eal

ar
ir

& I
P& i & i i

»

ax

L

L
#1‘]‘

X

¥

i
ir
-
L]

.4._.. .__.
L AL
LM
A MR N
o L LML )
A R A
o
)

F
L
&

_...t........q.-_........__..q...
4 a L]
.rl.l-_.....l.-l..r.rl_
X+ L e )
& i L] ir
i e R
.ll..-.rl_.rl_ w
Pl LR

.-_I.-_.-.

AR AR

ir ¥
N &

& & >
x Xy Tatab,
i % & d
PN AN )
»
[y Fa bty
X
EaC e
[

L4
L ]
e
a & &
r

*
LAy
L]

g e [
sy SE R N »
P '
Lol

w
R
)
kN

RO N )
.4“#”.....4...-
.r.__.th.._.
-k.-.___r.__.”
L)

i
»

I#‘I#b

»

drodr b ok & b Xk & i N

B i i
F)

N ) )
L
N

%

i

]
#:l'*#'l'l'l'lﬂ'lli'llﬁli'

X
e
-
X
N ]
N
Ll
a-:‘-l-q-
r
E
»
r

F
»
L
+*
¥

L

PN
l.

4 b & p ¥ Nk i I F

&
LI )
woa
o
L )
r

)
¥

»

iy sk
[ ]
&+
r
i
[ )

r ¥
r
I
LA

»
+
L

L]

*

»
[ ]
L C L L N R
L]
1
]

L

X T 2B & e b T & &,

a»
LN L L LB L NN L L L L L R

K]
o
)
L3
*

)
w2 x " "t
."‘.-' [ ]

A
&

X
ol
X
r [

l"#é‘l

L

LK
L
'il *-r
i
X

™
LX)

E el |

'l‘_l‘l_l‘*l' *
L3

X
Ll
A M
L
e
i
£
» ::::':-l L]

L

W

»

E e W
r J [ J
R R TN NN,

R e M M
L]

R
Pl L )
oty
L M

Bodr B b oir &
L L K |

R
F oy idr g K

S

t...a b ]
e r_ % a
Sansy
T = xm L) -
..__H:..n “:.-....__-... _4-.
. q by

AR

- F & [
.__._-“n.— H.q"”;-”‘.“..”..q.....u..uuﬂr- H
Wi A B e e

" 4
L ol I
.4-.......r.-..4l.__....m.r._..._-.w....q.....m-__.
.-.___..-.....l.-..r.._.lt...-_. .
EPR LT S L L
L I B B I N L L
o Wdr & 5 d - Bddr ok B -
it W A s B & A
e F ko bd =y i mr
g B - F oo kY RO
Xy ok Bk b oadp W
drodp b Kk ko b b RN ko
L e N R O e
Todpg S 0 jpom hoap I
kA * kR ko Foof o
T i X k ko Bk
F e A i
"l_l_.-..l.....r.-...r.....-. -
L d

L ] T"l"

»
£ ]

L ML ]
.,‘I'

e
o
,:

L J
[}
b‘.]-

¥
i

h.-_.._.-.r......_..__..._.__.__.__t.._..- e

- b
o
[

RN

AEE A
[ * a

.—:._—.._.-.4.._...._......__“ i A e
iy ey kB E o B odhoan ki d
.-_.l-.-...-. .....-....-..-..-__-.'1.-......-..-.-..-..-.-.._.-.__..,.... -_—_.__
= A L] L]

g ...l"..__..__._w._._t.r...-._.....___.__. o L

Ty Iy N L e .

H_..._._..-_“.___H..."# X
AL

P N
T

e

N L g
x dp W oa
E e

I..
) .-l......__.....__.._ i

LN
E

N
L)
X -y

F ]
Ny

bbl‘
Ko

L
N

'

ook ogoapdp
L ]

hHw....__.-_La.q L

x X i

I

-
I

X b
X T
&
[

L
L]

i T

du
rFk
B
LA

L
-

h.lr LA
P

b ik ox

[
¥
PR W
X
-

N
-

.
| ] [ ] b & o b
“._.;.4”..,‘”*.1.__
- - K
AN LI M M
G R R
A R e 3
It AR I

| ]
Ly
X
L §
KA

&,
[ ]
.4.'
L ]
L
1
L |
P
L]

-
L]

Ll
L N N
-l."!#.'r L]
L]
-
hl
L]
[

L]
]

xr
o

L
L
L N

"'4-":

Ly

e

EW )
xy
L N

| ]
N A )

o

a4 ¥ b X
P
"l-'ql+*b.1

[
N
..."',

L]

e
+ B X
ST
l'.'ll L W
L L )
T &5 4 F ¥
T
¥ il"‘llllr L |
l'bl'b-l'

-

*-
2
e
L3y

siet

iy

':'Il':"

- ‘1"‘1
Ea )

[
KL LS
LS

* -n.t .
AL P B

[ )
:a"'t'

L -I..
o

i i
L

)
"I

!‘i'

r
i

) .___._ XX K
. wuu.- e .%n ! __
xw.. ﬁ““uwu_.u.._w.,.ﬂ i e e
oM AN LR i 2 s
e .13:% . ._._—_.m_..I.._._...q N
EiLiAH~>r KN X - . - f iy Y LN )
g i Fd - * B -
; aﬂﬂl? n{xuﬁlu“lﬂ e . Wk N g o aareiale .-_1u_.-..mHH
it N U
e i m iy w e
AN .
.-"._..“ M

M ; Yy
e kTR kM
. ._..-.I....-_...i..-..l.-...._ X X w ok o dm . r..-_l_....-.[.lu_ E.Ill-_‘

. .n. ....r.-..ri

ill. l l:_-_.il Il illllj. l.ll.rl.._l Fu..r -. l..rl -. j..._i A

AR .“.%,”"“““m
[ 3

A KE_x Jl. [ ] i
I-.I_ L] .Iillll_ kb L .ri.l.I‘.
e % s
“rits

L
ir

* L
o *

iy ! __.

”x!" - __-M__”: L ;

L L |

.-u“nx._n-_”“u.a.l“ o T w wm k o A
o .....__...n_-. e i el Al

AT LR \ .
¢ .”__,W s, B o S gt M P B e o o

.
o1
o7

o

L]

D
AT

*-‘it'

*1

X

1~ =

.

.;::.:.“.

o

..E'::
Lo

o

wiyia'm




US PP16,254 P3

Sheet 2 of 7

Feb. 14, 2006

U.S. Patent

=, - ._”..___ Ko a o P, | ! __.lu..I.l.x.x__p.l.n..!.xmx..l l.”.I.H..v_..M.._.p..HHH”l. Lix.x:u.v_mv_.xv_:l Hu.l o o m .... o Lu ’ il.lxxll.l ]
L Ml vnaeeaiesee : ..um"u“"u._.""“@ﬁm“..".".."“"..;.a_..,_”.u““,.H“”_m."“”””."“._.“““_...““u“u”“.._m“mg”n”““”““,m, et fnw.‘wm”m."““””ﬁ.uw.".
R R N Ml b b A .+.l.1...vmv_ P o Mg X e U_¢ L, NN R M R K N e el N ok e
B R, ___._._ - .?_a .nx“...r”v..nx_..”xnu.._m____vmum_.__ i | ; e :runnvnnh“nnu”r.uj a2 . A ._.mx_ o e __. nxun__.xvmn ”Hv_naaxa_ﬁu.nllu laanx-__na”n o " lw ; I%iur:nx”.uilnln
..,..._..n.%”.hf-# A o K N e e e . 0 e e W AN I L e
Bt I R o el A A A W e A e S o e
- e J”_- H.. " l“__-.aN... = l._..-_- s l“rhnxn-. “nxu“ﬁn . _ﬁ\&lu"l nnu“.mr. xa:v_rar.“r”. T ™ X, K e . u.”r.u.. e l“v\"__.:x.uxa.al“_... .xnl" ; “la ) naa..l“jrmrl_“n.
. 4.1'!_- .{l—.F. H-..'__ . - .1- o+ * HHH’.HHH.IHHH!HH . Hﬁv NI !hﬂ!ﬂ!ﬂ!ﬂ.l’.ﬂ " IHIHHH.H’. T S A L % ““F“JHIHK-H IH .-HHHH.II HIH. i r l* L - .Hh. FHHIHIH . H!r. X
9 L- ...t_T'Jﬁ l- LECI K] Y 1 -~ IHH..-.!!HHHP HHHII Vﬂl K ™ E | Il(ﬂl!@l lﬁ v_“v.. HIHHIHHIH! u_.l -n! EERE L L e e M ENR llﬂ E X Hll N =k F LK .Hﬂl -..1 IHIW%H
N Ll ] - . L4 | - B E AN e  x I i .-_..Iwuﬂ ..HHHH.I x F iy e i L X, .v..ﬂﬂl.-_ﬂ.l- HH IHHHI b !!!H li. I.I.II....“ o HHI". A
N ._.Uuu... Pttp e T 1au_xw_xxuﬁn:nu!u -“M.,ﬂ i i A A MM A e ..ﬂ“ﬂﬂ u": ..n.uj“xxu_.__vmxlnaaan.n_..xx _.....-___%aan i o i R ._.ruﬂ.._nlﬂjn- H.-.”aaxu e .-.-._-._____..-u-.. ; nn_._nx ﬁ“ nw_.. x
B mn. i e - e u._...u!n___"lxaxxx:nnxrxuv.u_rnrnxn:n o o Fo lln W T N B e .-__.anr.xr.nxnnnvnxiaanlzr o %—m . » | " .l.___ull
l..l 1- N A - - o= HIHHHIIIH H! “-“HHHHRHH!H.HH.HH.EH. :.HHHHHIHF. A .I”.Hlﬂﬁ o Ilﬂ!ﬂﬂ. IIIII]HI.HF Hﬂlﬂl’.ﬂ!ﬂ-ﬂl’. .Hﬂvl .H.’HI.J‘!HFH.- .&l ] lﬂﬂ-.!lﬂ’.ﬂr.ﬂ“.. .“__urwl..ll HHH M Hllﬂﬂ!ﬂ.ﬂllﬂl-. I ".I. Iﬁ B Ill IIIHHIH 5.
. [] B . LI - ﬂlI!!HIHu__HHHHi_unHHHHIF.H’.!FHH”IH!HH!HHIHH k T .-.HHH‘! Hﬂ I!I k _!HH . ﬁﬂ HHIIHH .HHHIHII”HH | HHH\.RH_-_HHH.H ..-H HHEHHHH.HH!HHHH .u_.v“v. IH.HHIHHHHH H.-_Hu.. II h" t' I. | II !ll . .
a0 ' LR NN N N u.nu__-.._._.ﬁv a I-L.."ll ni“r T nﬂlx_.wan'_nlﬂx R u“nv_x_u . l-xaxv ( .___.__.!l._. e l_:{ i..l.mnl__.: u
[ ] q.f_ N L .. HH!H!!I!H.T“H. .”Ev_h llﬂ%ﬂ J .l”FlHﬂlﬂHﬂ“ﬂ.ﬂlﬂ? .Hl l.lu_““-mﬂinﬂv.ﬂﬂlrmlvmﬂv.v.“-“.-_ HH!ﬂ.ﬂﬁﬂ“lﬂﬂjﬂ!l!!%ﬂlﬂ . L ~ -ﬁll' i'"' ™ -l. P, _.‘ Ill.ﬂ"qwl
oo N xR || S x X Al BN N R XY NN NNENERELNW e K M | x E ]
y vmvuﬂv_ﬂ.ﬂ-”v“l.ﬂ” .IHI'. | .‘h H-HII” Hl.l .HHH‘ Iﬁﬂl ; ““!HEIHHH“Hi.HImIr.HHlHHI”vuxxﬂ.ﬂﬂlﬂlﬂn!l.xvmv“u.ﬁﬁjﬂﬁ ﬁ !IHI.I“‘H EI%}. % H".-“- HH l- I.II
...... - e ntm_._._. .x“x.-_“u"x”x. o4 ”_._n“ %-.. o, .u.'_n_._n_...rannnuu-unx.xa_._wx AR xn_._.un_......”xnnr.x“u.._n:.x.. XTI “rl..xann X R x Pt “-xﬂwxl R lgrlil- 5
i ) B N T i L i i l" e’ .__.“.-.._....t" A ..lur
i } ._.“v_”.-t.__. .r"n.ﬂﬂ.vuz.. H..nn.__.ruxl__. ll-.i " xlnxrii%... ua-.n.u“aluian:.u_..nnxran.—_un.f.....v.u_..rala:-__n“almnlﬂ L2 o - -._ﬁ X ey
- o EpeE xuu N i e e s e W ey " e
% i SEsR L
- - ol iy X i L il e e e "
T s e S ..u“"m“”.nw e
] -.-i. » .“ E.ﬂl o Hl | “HH- 5 HH ; IIHIII ] I x ' lv 'I ‘.l.'.-i / lﬁl II.I !
!I‘.ﬁi. 3 s M ”-__._-“ IHHI HI Iv_ # d ; J .!IH!IHIH s H! HH z J l.ﬁ“\ li.b. IIIIH« IHI]I.I |
- E X X KE, o A ) AN T AN nx.Illnu. .al.&.n ] e et MR N R N R
AR G R K AN RN A M e u““.,u&. AR .,.._m'.“”“._...,_.m“"""ﬁu"..ﬂ. n
o e Ll i e e SR D e
" Hlﬁﬂjﬂllrmvulﬂﬂwl lﬂlﬂ’wﬂ!ﬂﬂﬂ.ﬂ!ﬂ “LH“-__“!”UMH.EHHH!“J“_.MHH . x .IMH.". E N . i X HIIHHH. o | .E."F_AI " % 4 L ? IH.-.H! M . o I""' I.‘. L u I l‘ﬂlﬂ | lﬂ “ﬂﬂ II
] T g .xauahxnxrna:uxjxr!rnx : ni.n h - e - iy L3 X ol X .Haunn o W A ] !nn __..xr A .-_-...r. L, ul”u__.al Enta .llnl .
i Hu.a:n“nx.x zll”uu.x:ln_._.anx.___r.xanju...n n_._r.n:”r. J_mul J_f J“u:"ﬁn} X T A .__Hn”a oo, o o i -.-w._ti-__-..._.w M e -
o i I A i | iy & . WO A W A K e E A ) ) TEREEEANRA N
R e e N I T K A A W R e g T A .n.w. o
sl e e s o .._"”w.....w R
R A : e o N s e A, e
x . ey ....n.?.u..n.u_,.x.a..ng.x R N BT R R e T
i .IIHII i .WI-E FI"HI_ “APHH .HHH J IH]HHHHHHHHHE HI.H“-.!. .HHH-. s l:.l.-.ﬁ | ﬁ g L ] l.l¢ M
A W E A WA KRR N N A .xxl-_.xln..”lnv_x [ ] ) [N ) N T R
e ..,.u”.u i o
IHH .uﬂllluul_xv"_“lﬂlﬂ.mﬂ. .hﬂll IIIHHH . ‘IITH...-.FH.-_.__EH H. I!.!HH‘“III .u__l.l .H.HH“H lm . '* ! !ll || K] !Ilﬂl ¢
HIIH%_AIH\ H!l ] l”‘.:..l.l.l. I.Hl.lﬂll‘ﬂ.ﬂ = ..lnlﬂﬂ.rnl“r.u_.ﬂ A .H .ﬂ._IE Hﬂ.r”ﬂr.ﬂr.ﬂl.lﬂﬂ..l %l’ﬂl ." Il. I-l H H.lll %‘ |
e i p Hv_u_mn ..._..Hxn.__m. n ruh@x.ﬂxt nur.x.p X i l.n“w?n B A L Y r
T ity
H h ..l HH%]I x HI.H " H!. H“n“-_uﬂ HHHH” ; “. lr. H"!“lf.!ﬁﬂ!ﬂﬂ!ﬂﬂ l‘h IIIH F‘I. .'HI l- h"ﬂ.!ﬂlﬂﬂ.l IHHH y
.._..._...".w. T B S e L
L | J || E E x_ A L L N x_E A ] H ] L AN A
e Ry N i m bt S e
o l“nUmjz i R .Hx___.ux_._xzumn.vi“-“xn T x"n . e Iim ' 'y
M x I g M T R N g W S AN E N T lu- amain gl e e P
ik nlnl“al”“ﬂun“zHaH.."n”n"n”l"a"__r"a“r”uﬂn“uﬂrnnmxur e, “u_..._nnnu__:l"-__ e o o nnn._.lnu-l
e T nl.___. e T R i r.v.a:l.v_r”xn!mnxin.zanln:lln e u.lu:ln :iuu o Hﬂ.”r.l . ”.-.
.-".-... o HE_-. aw x EEK XK H. HKH = N r K H“I.H XK X X "_-T".-"-".R | K IIH. I.“___! F.lﬂunv. H' K Y K Fl h o !!F s HIFIH ll.l’. o * i-.i.
o umlﬂlun IH!HHHHIH! ~, .ll!l.ll .ﬂl!“‘.“liﬂlﬂﬂﬂ?ﬂﬂﬁlﬂﬁ!v.‘ o .E.HMVHIH.I .H.lﬂ .”__.JH X H“ﬂ.l ] | .ll"’.ll M - I"le. o K “v.l I
L ;i o -“YHIII.:. nnn.u:uv.na x r.l. = “.Iwiuxtr IH.“v. s e e e ..gn '.H._._l.!:mv_v. ..-_xu___.”n.n | -.:_H"l ] g .i..#.-_”lu X J...l_..ntf nnn
- "MK L Bl L N, . .H“.Hf.’.!lﬂlﬁlﬂﬂﬂ Hllﬂﬂﬂlﬂr.uﬂ I“.nﬂr.lhﬂl A I..-HIII.I. .IHIHU.I X .._-..ﬁ“! IH”HWE .IHH:.!“III H“IIII‘ o ] 4 “.-“IH.I HH.HI o Il l a
% o a  wy i u_":a.za:x e nlnxlm.gula.l?nuﬁn.l .__.nxla:nnxr.uu_._”a"lua__..:.-._._u.v.:r__p.u o x il -..“_.__._ o :-_x-_. -
IRl i L X .a.ﬁiN\H e ey el T u" e g e e o e e e i Jx.l..xu.n M g r
A W E A WM N L, XX N L K A ‘HVH.I.. | E E HI!.F!.FIHH.IH!.—.’ Hl'..ﬂnv”"!_-._n MM M N Hﬁﬁlll Ill“ ] II .HH.III H”-..l..-‘”.-.ﬂ H.I.rf.ﬂ“].ll
.”._ L e L R e et i
g T T e e
. A ~ > e Hﬂ:ﬂ o rnaxu:.rwn iy .xn ..aa.lx.. I ] 1 L) .vm..nu Fa i h !
G H,w,%“%um“””".wﬂﬁu.. et ety A
L] ] T, o "-"H || X E X "I .v.-_._n X HII]THIHIIH. .llun“hﬂ.l el ,
LI -y x_..lf an?l- a“ra.._ru.uur: e A R L o
Tty ' a_-.u.x:”r. ) IIM..I et _ﬁuunﬂxnr...rxaraﬂ _..-__....x_.”. o e i l.._ sy
i i i ru_. _.. 1 __.u .__....1.....- .u“x R an.xarnxv.avl. l“w”xn .r.“.uunnxxa.un nauu_ﬁ"l sﬂ.. K,
S N ot ;ux“.,.ﬁwlﬁ R S
-_h .- A .-w-. . ; : ...._._.lnlk“l A llu ﬁ“__.-_:v.nanx. ____.x._m_._.v. “_.“:.. o _._ri.“umunu.nr .nr.. - ) ] f iy
R, ..n L] , A o o g,/ L ) , . L " IHF. U.I.l.ﬂ E g i H.'".H” MR E | J ’ g k
o e . AT ELY St SR - S SR %f ool e L
1 L LR e g g s _A J g . N LI, A E * LI d . A L
e et sttt gl . WA e N sl KR e R
SR = B IR TR N Sate e R Ay u.._. : ot uu..x. e i m
L e M e 2 W
#.1_ i IH [
o | ! .ﬂm- -.

2o Tiutet el
Hn?.n"n" ._..“I-T. ..-vu.ni of
s
. lr" ] . N nH“"“Hr
__.inu"r.n.l"_._ "y """.l aﬁr.ul x)
i ; ; e e e A e

SR A

. Ty ; P o oo
xv I“"H Izw L A ) F !-_ﬂWIH..”v.JI l“x..__nxa“"llu.ﬁaﬂmnr.n.auul.
N R i
! o PP, l...ﬂl!“ﬂ ““.-“.-.”rﬂu. -_H.n”.u_”v.”.

o K M A
W e
A X £
; - [ ”ll.u_.. O -_r-_. w ma
- W A
A e
Ml N e H:.I“ar”r.a__.. T

u-._l.ll I, lt.l!ﬂ H.ﬂl! L | .ﬂ! .Hlﬂﬂ.!lr.v.
ey e
O Sl

.

. " P, x H o X x
NG e
.n...mm ol ..”u”x“““.um,.. AR
it e R S
i " v”xv_z_._xlal. o "
S u”uﬁ a.x_._. - u__.____x n l__m-l e
- - ,.q”.w.....u.. whetele] e s A e e
- gy Y K

I-.'-
l: L]
o
[ |
. .
s 5
K
ulln
Ty
e
| o
o
s
AL
™
W
't

o

|
"IHIHI:;F?H
b |
i
Al
,
Lo
-1 x,
ol
M
4 ?l"?l. |
ersieles
ny um: y
Ko
] I"-'HI b |
o

™
F
e/

I‘_-
:
[ ]
i [ J
o
o
"
-I
2y
A
. l"
o
s
-;
F
Hﬂt
v

r, d “-”. - .i -1. i '-. - . . .. !
Ry L S A
e
: Ll ) » -_.-.I KX E nr % f
o .-_v .a.n o iy

vt

i
F'I >
&l

b"

E I

...1.1 u._..L..I_l.“r. u_“.”v. X0 —:_ Y . .. “_... fﬁ:ﬂ?ﬂlﬂ?ﬂdﬂﬂﬂ#ﬂﬂ uf.-.r a“n ur" i . e .
»

et .
e, ) .“ -::._:-"}"
3 i
R )

ot
. hil ¥
:\'}"*.
"
ey
[ .:
s

‘' ; s XA E % ;! x ) i A . ;
ot ML g THK .ur.:nu_ N T e “-.-__.. A o R ; \
: _ et s s % SRR R s W T ..“M”".,.“.w, R s
- - r 4 ] M N XN Al LW ol i L XXX X KX XL EXEKXK ] e || L g i A i
ST b _._. o .._...w e L A oy uﬂ.- _&_n"n"l ieetd .v.w.____.. . a”mx._.axn_._ AN lx:_ R A AR m [l -U_ au.l-. flﬁul-r lh? o .ﬂ n u-___. WL t"
LT e e RIS m_ fwﬁa SRt e v e
L e SR e e
s e i e R B ettt eyl . Sy
. T H S " .._.”..._.-I.t g oF: L u..l_...I : A s a..#.r.% l” ¥ . Ixnr_lu?.lrwmuxnv”ﬂn.nnnmﬂmxl!alu..ufl x.:mvmﬂnzi-_ .A“M__.xl.n-milnlr P —_Irrl .avmuux“ rﬂu. A L ; . . e H-.l
e e T S e N __.aUna g : A R e R e A rxuna LR EE i n ) AN ; ] e
! e e Y %ﬁlﬂlﬂ A AR nulnu..km“xnxxlxnl: nuu__xu__lun : lu%xunnlnu _.__z__.u"n“.nu ) qﬂ“ﬁ;l_.ﬂxpil_; A #ﬂuﬁ s ":l tu_— W .._.l" & et
- L e g o o T T R Hkn s i n‘&nn-_“l T Ay " n...x.t ! ol
I L 1 _ﬁnnnn.nx.anx i : N A A e ”r_._ i e %gx. H...rl o A i
T et N g |.li“-_ w Wﬂk e A nnx:xU_nu_ x”-_?..._rnann B urn,%ln x e e e u“ na.u"rnan%nﬂ”l ll.__.nuuﬁu . __.n g ) “r”.._tlmr
l- = o . 1—. '.Il-:.-.. l'lu " . l!!ﬂxﬂxﬂﬂuﬂ!x ’“I”ﬂuﬂvuxxﬂ u1 xli. ."‘.Iuvuﬂnﬂxi"“ﬂy”ﬂnﬂmﬂﬂl x “ﬁT. 7 | 4 A HI .HHE]FHH”! Hvu Hxxl .]HH ﬂ! l- H-'“-’“ivﬂ "’. .ﬂ .H .H." M . . 3
2 ST T e el e T s T e e o _.‘_.u”a?xu_..u AN AR _xﬁnmx.-.nuu aa u“nv_xunuxua A nxu‘.uaa A :nnuﬂ e, A2t )
™ e e o BT T b A e 2, L I » xl.ﬁi.ﬁu.r.l s o e e A .nlr?] o .___-_ﬁw_.lu 2 e
=, et - .w-ﬂ_- (3 o _.-...“ . 7 r»t:ln K .xuuxunx”raxa....x. oy : o o R A “rxnnl&wvarn .a.__“.-nnaa”r.nn A A e __n.r-r M X AN lx._.“-_ N " Y ey
T S e et ety e e o g ‘
L T L S B o an-.a Tt n“a gy ru_narxna o nl“-furaxxumnﬂ_anxxxun > i iy xav..”n._ e .umlx:u..._nr.xxw”n:lfxnnna T xhlx.ﬁl “Iu-la xl.nﬂ"" _—?n#ll_.l.“- “ﬂ.ﬂ-_:. a_.__.._r”auln a.nlim- !
U S ._. ! v .y xr alna e lri ala le.lx. xxxvuxrxvmxu.!a!ﬂ ; . "~ ul“.-_ .u_.n rxrv_vuﬂuf#\. .u-...ni__.” .Wuaﬂ Huw ninx_n -_ul .1II .l-.x » ax:. ._._lel .-.II 2 a“]"nxlluml 1 rau.l i u..ur.n .xu“ .lI i. » -_.ll....-:
. ., iy e " N u-ln1lauuaarl..:uunafx:r.xfn.:umx : . u_.t._. iy ur__qﬁu g T e R au.x":__.lv.._._a.__.n ul-_”x...nl...n:la x .xuauw nna -aar::u“ﬂ e Ur Ly .-_"_.."-_F
- - W nw.mu‘“xa un:. s “: 1"u“._""uu..._Hu:u“aninn"..“x”:“an“n”xﬂx o o -lu.."___w.P ._.u"”xui. unnu_.“n“ur:axmmuﬂ..ﬂ:“u"nau“ __.rl”l"ﬂ-“u"__.unw ”x“ual”xwﬁuuuuxxn” .Juunanuul:"n“a:axunui.. l“n”..un."r.” t-_u -...“.-_...__i o L-_“
a -~ "..N e ) N, .aanuxxurﬁuxnaxx. A “uun.... K ___Rnr._ ol .._.a.__.'mltlnr_“a. o ...._...m.:..a.xr”..__a-muuun-xl luuwrauxan:uxn:nm ._.._nn.xunnxaxu._munnnn.lanﬂ e __.ulut.. _._xv.nau._.. .jrr”x"u o T Al
L e O | R A e B ol e e el e M e e e i o e el e A e X annﬁulnn... v » O . ey
S u “-_l o . _._nunw-“ B A nvzuna.a”trv_ﬂnr.x-_n N .u“-lnu a-__“:r.xa:. D e e o o A u "“ i N :vf“x“\ N L .__..s_"r. i : i P
.-. ’ ’ ... . :.‘ .i H..H. nl L .-lﬂ. .HHT.H’!-H !ﬂ.!l .H.HH.!HH" - "HHHH.! ."HxxHF."Hx-F“F.Hﬂ.r.'..-.“r.ﬂuﬂlﬂﬂﬂfuﬂ.x iﬂa x .H.lllﬂ.ﬂ.i” ."-_“r. xl. uﬂunu&nﬂﬂuli "H.II.HIHHHH I"H!P H."HH M i -. -hﬂ H!HHH.H. I.H x | 1’.!3.! “r.“r. L Hﬂ .H i '.I."ﬂ 7 “l”“I. h‘" .IE-.. . A 3 .'.'.".
o B2 i L F ﬁa:a\na.ua.nnx.u_xu.nnxVuu.ua:nuaxr. N A RN e HHU.:M.HH __ﬁinln.n N .l__.u““l.. 2l ol / 1#
A e A iy A NP A PP T T W R W W A KK NN R R R Al e e X R uﬂzﬂ_un_..._ k y . .
T e St et ettt ettt ,._”ﬂ“ﬂ”mp__HM”m”mH_,_”ﬂ”_“m“”“,m.”””wmﬁnn”ﬁ”m“ﬁwﬁ e L e i 5 R SR



US PP16,254 P3

F

& o3
1 .....-.....11

]
L E N o oo
e .v....._. Pl R

L s
A
i

o .
M|

h_]
F

N x::u:-:x..
MR

]

bl iy O
o™, r...._”u”x”vv oo
A

]

a

A R S e Ml Sl S B
ol S s & F R F ok A P
P S "

L

__...
- oyt oaoa ™

| +*
AL RN L I

Sheet 3 of 7

L L
", .-_.r r .__i._...1__.__. -.|1..__..__

1
e

i
o M,
-

.

Feb. 14, 2006

S L. - i
R e
R A A e
e i i, A A i, i
L i ; (

X
X

",

M N M
oA ]
AL

| H"H”H!HHH'.B‘!

M X M M

L |
Hllnﬂuﬂlﬂxl! l.

x
A,

A ¥

|
A
x

gy
A
L .

HHH":II?'IH!H”I!

F"HHIHHHH

-5
o

MR RN
r.-__ ] xxv_.n. Ll ]
a“u k) vﬂxﬂl =X,
o
G

FY
" a

&>,

_nla oA
N M N N
|

|
[

FY
Al
A
Y
H

H!Il .”H”H“H“I”IHI.HHI. *
. - b »
IH!FIHHIHH E

BRI e

U.S. Patent



US PP16,254 P3

L

y = a l..f-

> .
......-. v a
.

L |

d L a
r._r.nr.uu.r_nurnrv_ uv
....rxv.v..—xtv.u.tn.a_..fnﬂ“w
N rrn“u_rr A rgnpuuraxurrnnarn:u:xnuvux:xn -.xu )
nnnxa..-.uanl: ALK N A A - .
e g g gy Py P e 2O a B o i L at e B
T T T I R
n

"HI. HH“H“HHH”H”l“u_.”H”lHHﬂHu_.u_.“HH.ﬂ”I.”..-.”l”i.””I“l”HHI”H”H”H”!”Hﬂﬂ“?“ﬂ”ﬂiﬂﬂ.—. M

K AEXENKEXLLNY EX - | .Itl.il..].]l .I.t"t..ll.'.l.l

F iy » e A el i

HH!?]HEHU_IHFF.IFFFFIH HF.‘HIPHH!HHPHHPF

L XA X A H H HHFHHPH.IHHP lﬂﬂﬂﬁ\ﬂﬂlﬂ?ﬂﬂﬂﬂﬂ?ﬂ?ﬁ. nHHPIHFIHH Ilﬂlﬂl!lﬂlﬂ!ﬂ!!ﬂﬂl?vHH.-.H'.HFI.H X X
e Hﬂ" v.?”d”‘“ﬂ”ﬂ“v.”’“?”ﬂ”ﬂ”ﬂn l_ﬂ F H x .r A ﬂﬂﬂiﬂﬂ!ﬂ?ﬂ?’vﬂ!ﬂ.ﬂx} .”F”F”H”nﬂt oy 4 L AN L ’ W -H__nll K .__.I...-._H_.-.H.-_J.-s..-.h.-.
. HHHHH.I. " IFHHIMHFHPPHHFHHFHHFHF F H. . J X, :”.-. |
L

Sheet 4 of 7

Feb. 14, 2006

>
EY

-,
|
oM
o
:'!'x:ll' A,
h_]

AL

=
i
i

i
A

o
FY
n

Mo LM A" KR TREANX
]

Xox L M

>

W I

E |
H-H!:I A

HHH"?‘!F'

L
|

AN
A A J
H!H"HHI i

Mt
M

M
N
A

o
WA

Al
X

L

Al N

T
k4

ﬂ!:x

o M NN EX NN

A A
A
|
R
T
) W
:!x:u"ia.!:v;ﬁ".
T A A
xnr:_n:x
I
b, A

.:HIHHII

HHHEHEHHH!HHH
AN XM N
:Ixﬂxﬂxﬂﬂil!!

- |

N
&

H::!F
H"-H"F-d

! H:.HHHHHH

H"Hh-ﬂ
e
s

i i

e

i

A
oA M AN
EH!I!H’".

L

H:H:IIHIIHI Mo~ A A
bl

"?l |

|

|

Al

A

AN

-k Al H
-4 Hl!ﬂ? HHH‘HEH.J.FFF.H

b i .

[ o e e e

- x

2

-.___I.Hull . . . . ' . ' . . . ' - . ' . . .
& -l - 3 - m w1 o r ormoaar cw IR Eoaa X T o moaoEoEoam woI" N a4 1. a4 momoq moam . o a4 WXL NF Fa LA oa xr oo W rE 4 W oa s s WoEW A E o Fa W EOW E a1 m WA M A oA W TR W -uaaoa oaoaow q s am o a wa 1 gL a1 owoa o w .t om o amoaoroaw doroaa o maaom

U.S. Patent



US PP16,254 P3

et L P

Ty gt P L
A

N A N

L r r- qA &

r“..._ .._.-_-.___.__.._..._.._.._....qr

O
x A L P
’ o A L
. i A X e ATy
FdEd & ¥ T b 3§ - x T Ao
- - o A N L L
e Tl ’
LA AE Wt
xa'a
¥

iy ¥ A odoa a .

! RIS B »
a [ e

> 1.,..__.__ Lt ¥

Sheet 5 of 7

Feb. 14, 2006

5 A b omd hom
A+ L F o qoad -

mdd b - a A g ks
. arm

> d bk d &

U.S. Patent

A,

]

- =

n.
o A A




US PP16,254 P3

Sheet 6 of 7

Feb. 14, 2006

U.S. Patent

.. ..... — e ek ke aa E e mm .. R AR R ||. ...||||-.-

: H ”.._H...H..H.._H...”...H:H&H&H..Hr”kn.-u...uku.qu...”..“.qﬂn.q”..H...#...H&H__.H..H&H...hqn...u..”.4”.._&...”.._.......”...”..”.._” “ .._.H.qn “.wH...H......qH.-H...u.._”tH ...“.___H_- “...H.._H.-Hu.u_..ur“ H.._.H

N N N e N T N A N A e N LA L W R e
F I e I e T T B N I N et T at et e e T el A A e o X
T i i ey e e i i e e i e e e T N ey S N N N Pl A T
N L T S e et i e N e U i T .. EN A N NS
O T I g g P AN M T R
L T T I o T o T o S e S o L ) it e e A e - A
Al Ot A e N e MM A A M O N e e e i e NN e
L A L I al T L et o I o T R el Sng g e wan L At N
e e A T i A e e e i i e e E El i L R N N P A
P A N S L Cal ) e N} W
O N N A N N - i e - i
A R T L N L A a  a N u Lt et - A e e
W i e i X i e Fa e e o e L M
L e O N g T e s " Pl -
P N N o N e Wi e A e e gk Pl P P
LA A R L Al Ll o i » ) L)
T i AR e e T - . "
B T e e e R A e PO * »

R AL o M L N N » N
A i T Ty e e e R i w

L I N N L N At AT e
N A A R et I Ll W i e A Y

T A T e e T e T -
W S N ey o L A M o
NN CRC L L P N )
Ll T N A el ot el Pl
T T T e T A T at .
e A T e e e W e Ll *
B T T T i e e e A i el -

-

e e e a a  a  a a A, i, e
L N I O O O L RO el T gt e e S, A / Tatu
L A N N I MM M Al e A R A AR [}
L R I R o I ot I a1 "

g R R N o L N N e

I L e e i L At N o M N .
L I T I I L o Rt o o a  R a e »
L L I o R o o o A A R a at
N A I N S A P M T M B NN e [}
L i I S o O o T e S o -
B e I A e B N L o O ey g ™ g *
N P T I L N I N L R R A M A e = s -
L T R P T e o e o o e R el "o
L I T T ol Al I o gL ' n
A A e N I R A I I N Lt P e e e a w
N L o o I A oy o ¥
L I T Pt A et L T L o o L g »
B M I A N N N e N I ML DAL Il o 3
L S a T T  l  a a e i

o e T e N A »
L e e M A A M R N N M AN L A el p o e

O I T T T oo T o AL I, oL o o o ooy Ll
N A T o o ot a o T ot o L Sl L T L ot L
L L N L L T o T L S N L o o o "
F T T I e T N g g g -
N N N o o N A N A A A e o
LAl et e T D et L R e N B R !
L N T Tt o et e e g P
L e R R e N e L e
e e e e

N ot o  a

L S N S Al
A L A Attt e A A I R A W
atate"a . L N I L N gy gt
R N N N L ol g e, =
] L et P N T e o ]
P Lo L T L
LN Ay A N e ]
e e A I S
o ey Sl e N e R g™ o o
N N A L N N LN
N T T T et ™
W a e e e e e e e e
P T TNt T Ty g g
L A e N X,
R R e LR LA L
e e wt a a T e e T
Wi R e P N A A
[ & [ ]
N LA O O H._q“__._....q A, .-H.-“.-H..H.-ﬂt”...ukn.-_" n"-
[
S e e e PN
e Y A A e AL .
P e A A Pl 1
e Ty
I e o T Tl e o O ot R S el . P
L e e  a e
T At R N D M I N d Y ; wo
L e e S S e N o '
M I N M M N MR A TN .__.”t...._._.._....._.q-*.4....._—....____;.___*._._...._._..__-.-._._{ A e A
N NN N NI WO o s o g
L Tt R T Rt o N ot it i g n ol U N o A A e e e o .
et S Tl g ot P g g g e o e .
L R I ot L I ol e oo o e T T T e ataty
" L T A T o T T T N T T I 7 e o e e A K i &
e T T i T i i e e o A I . -
) L R T T T o e I S Ll I A A I oA o ol Pl X a
N I i R T D N i i A ol o e ot oo e e s Aty
- W T R e I i T e i i e - . e
" R A e e e e e e e ey e o e g Lol
Ll I I T A I e T e Wiy e A, L el " AR R
- o o T Pl i e e i Pl P
e L N R N O T N A - n Wi B o e TR oLl
P N e S A A Al A B o el - e M i 2 a2 w
e I A T T St S T P N N A N L L W A T y a ety
aa L e T T o I L S e A e A T T R S e S e T e o Sl
T . U B e e R W i e B T e Pl
ol L N ol T Ol el e PO e P ]
il L R o e P N ] W
o L L L e N N R I A RO P LS L Wi e A B
o B T I L O i O O I i g P P N P
P W e T e W e w e e e o Bl e T e ¥ o ek
A LI P e e B L N N At et 0 O - e N Lol et A
oy L T T T I g o A L i " ety e T e P
a o T M e e S A a e A T - el A R e W
X . o i e e T T N ) " Ll A e A CN I N NN s LN N A xR
e e A e e T e e e e e M M NN N  eN  aata T X e e i e e AL et
[ LN I o I I Bt e N N N A L AL L L TR .
L I T i i a o rp gt pp My Ry R -y B I N L I g g P »
RPN ...-_...rt.._.-..__”.___...u_ A A i £y ...#-__.....4....—4.._.4...._.....1.._&&......ﬂ........t-......&..!.__.._....q.r___.—t.._..._.___.4__1.____...__...#..1- .._”..._-.4.—4.4..._-#._..__.4.__..._.___-....4 o
A M) e A A e Wi S e e e ay .
[ [ ] [ ] [ .
.._.” ”&”...”4“...* H#n.. ”k".quhnku.q”.ruuﬂ ra H#”...” ...“-.H-”...“&Hr... H.-Hn....tn.__H#H...“_-H.._”._.”..Hr.r...".._ H}H#H...H&H.qu...uknrnu.”t"..- _—.-”._.”.4”#...4” - *
W e a W R e e e R e A L e B N x
WA oy LI L L et e o ) A A L s .
e A e e Lol P S L L A et T el ] P T Ll )

O I R L e ML Ll N A P N RN A LN N .
L e Al s e e e Y Y T N N T

N N N A A » el T e e e R R PN AL N
L A L e et ] - L R M L e A e R

T e IR T A . Pl P N M T L i N L
e e e e *at e e e e e e R i L A N
O A I O R o o L e A T ad e o a S
N I T A e A N P N L A A
) ol AT T e X KRRy e e e PR e L AR L e N WA
Pl L I L T iy gy PR g N e e L ] P N
o e e a e Ea wa aa eta aea aa e PO L i e A, e N Pl .
e W T i e W B Al A A L M N N Al AN A o "
T e U T i e W - O N N N e L N T -
L L N N A N o ey A L L N N A o Lo L i
S N I T RO A P A L e R Pl F
L e N A A N i o P N A T A e T i
L I e O Tt S e e it e L N N e PO A - X ey
N N N N A A e e ) ) CN L AL L N N e N R " o,

R N I i B el e ey : L A O S e I o A e S T T -y AT

I I R S N A N A L K N e S A A el i oy w
Pl N i ML L P N It e oy B T iR e T i PRl A L e g N LN

e T e e i A e e a2 L S e ey a . i A
P N N A P T N N i e R e W Pl Ll
CN I i A A A WX e R e ML L L) Y Ll Ny
L e L L e T e P el S I T T R e a o A T Faliys P

R T N A A A P L L N R A e Pt a Pl
L et ML A B N Ml e A LR T R e o et e M L ESC Pl LAl

: T W e e w T A P LN e Pl Pl
» D B L N Al A e N U AT A Aty A

W A e R e T R P A PR C N Ll ) -
L e e O T T L T N et U N At Ay P Pl o

T Rt el g el W Tl Sy g . A P Pl ol PR Pl

b e e e e e e e Ml A I N N __..___.__..___._._:.....w___.".___ W oy ._._H__.. X n”n&_.....-_.___.q........._._. [y
L R A A B R N W A e o L R AL Lt e P W W e e e

B B R B e kAT X F L N L T D L e L Ay o LN e L
e e e T e e e T Rt L L e e - .
e N L e N N PR A O N A L T - A
Lt Lt T At S et ot P A R e Lt AL e L AL N s » .
O e L T N O L T R M 2 ol AT " w
O L L et N o S N i, o el e A S P o
N o a Al A : o n W A ol Ll
L N T I e T e v R o oy

T B N P N ] i, A L e NN A A .-

R I U T e e T o X i W N (SN

T N N e S e o e N M -

L R P e N P WA K x P L
. [ A [ ] F | *

..___Hh“r”.;ﬂ.q”...“..H&Htﬂ;ﬂ;ﬂ#ﬂ#ﬂ#ﬂfﬂtﬂ;ﬂt”-H&H!;tu*”””_-:.-ﬂnual“_..t o o u”...“"x”. s -____.._._...”.._.#...H!H#b;ﬂtt!ﬂ#ﬂ;ﬂtﬂ;ﬂiﬂ!ﬂt l.__.H.q tn.___”.q

LA e AU ot e A A ) » _-" 2 A I M Mt Mt b ) N T
A T A e ey T e o / K B T iy e e T g e P o P
I T B  y y a AN o A A T S Ea wa e e e P
A T I et LN I N R e W) A LN W] » Ea N N A
L N N N L o O R N A N i e Wy R e
ok e e .4__......4.-.._.....”4.__.__.1.__...__...”.__... .v_.__”"-___..__..-___..-. -:.-“._..--_-. Mg AT -_._.-__1”.___ P LN

T L N T A x »

ARl N I N A A Il""-.._._

. .__...._..r.q.f...-.._r...._..._..ft.a....._..q.___t.-....q...nn.... ot o of o
LR o i NN N L \ o [}

T T o T e e S e e P N
..__......_.4.._._,..*.___.._..._.__....41...“-_ A A o) e e
LI Ml ....q_-....._k...-.._”.q.._...;_q....r_-_-.......-.._.-r.......-_

[ ]

e T e T

R 4 S X A e AR e el

LM NN AN Pl

A
e

”......-___ .__.4“..."_-”..”...“ H
N .
._._H:” n.___.._.-”u..u.-_n_- o Pl
- ] [
”.-.”....__...H.._.”.._...#” X "-__-".._H.-_...:” H.-_H._..._. ltu...”
D - .
._._H._.”....H.qH-”._ H.-H-” ”n“ o :._-_"...”.-”.w__....“_-”._. ...H...H.-_".w *s ._._.___._..H...H...“H”_..“._.“...Ht”
o Ny o ] I A )
PN X Ly At T
B A X e e X e A A Pl BN LN )
R, A AL e A R Ly )
PN LN N L N LN L Ll MR - *
o LI T e ML-___._-.__.-. atat e .__.”-. i
A A A N T -
B v e de e e xS PR ) ')
A N I A N e ; o ) N
[ I e M AL AR " Ny ) LN
N O R T . o e N
T L Ay T - N N
ALl At e e o A A LT A e P, e Ty
NN N N A P ) g L R AL e ok Ak e
O R S A e nt R e A e T T N W e
DM e ML NN e AL N N A MM A ) o A
L L T o ) i aTEa s
[ ]
; H...H__.H.-H...H-_”.#H...".._H.-H...H.q....-_...n.._&... .._.:.“__._”4”__.414 / " ! ML I M N -.....4”.-”!“...“._.”..”
B I T N A A A M / Pl N - [ L &
o e P Rt T N e e ’ : O A L Pl Ml gl
T e P N I RN AT
- F ] & [
" ...___._...“_..._....h._..”.._.U..H...t...ﬂ#-..#:#.r&...#&&....._.._...t... ool ety ....._”.n..._-_u...”...”lu._.- ”.-H.._”...th_-_“.-_”.__..”.-____ H.-_”..."...H.q...._.“...n.._u...”l... '
: AL Al e aCal ME L L T M el ot R Mt .
X e e e T o I e A e L LMy Pl N N
e e e e T T e e >
L N ]
O O o et A A e e U g gyt 'ty
R o R S A e S e e e ) n
F N - N AR I_.-..._..-..-..... .-.E.._..u_i
'y L) A
U NS )
-
P “ " .._.“.___H.__”....q.ant H.q”.__.”.-u
PN N ] et e e
e M WA ey NX A Wi
] L] .
_.......-.“...H.__”...Ha.”-”...Ht.__.u.”.__.“.___.__.u.”...”..nn”...”..H.'”....- Ty ”..__H-”...“.___Ht... - H...“...H._._H._.
N A A BN AL Al A ML ALl AL T N Al
L e L N R N L T I R oa g g W R R R
L N T T L B e N N L N L e ) A N
L T A oA O T B el TR T R P PO e A e
N A N A N A N T e i NI o A I P
L I LI LS L I e v g R ol S R S -
T e o
A N L N I ML A ML S e N Al O el ) o Y R W
e e ..__-1....1....._-....“_..4..........4.__...-....._._....-.._.H.___...____............_u___... _-_....._r._._.__._-....qla._.u._..-... . A M
A A A AR N N e P i ol Ny
e o e e n e a PN
0 N e kA A R A Ml W
A T e T N M et AL L N M RN W Se ol
W i e A e e W e e AR Wy e e e N AN
O N A A e A B N L Ll W e
F | F [ ] k] E ]
e el XN
L e el ALt PRt P W R R A -
N e R S e LA Pt A N M, LN M L )
B e A e A i A e e b e e U e T RN O N AL 7
L L A I A A ATt L T T N N A R A A el Lol l LA e A ) R T L )
e WA ke e WX W e e e e e W o e W e N e e e e R W e e .
AR e B N L A T tal R it S Tl e ot L o el o A N M A e Al s At i
e N T K X e dr ek e a  a R e R ar We F o el N I Al e N A AL
B A N e N N o N et o L R N N A T L A AT el
I A N T A i i Bl o T A e L P T P R el ; DA 3 e e LA A I AL UACAE A ML N
L L I T R e It I el e A e A nl e e e e e R i e e
o A A N L S o T N N T I L A Al L o AL L e SN, P e el P
A N o At P o R N A e E A L AN e A i)
T e e e T e AT e e R L N L A B el el
I R N N T R B O N e o e e A g i e A R e Y
T e R P NN P N ) N L R A SN N
T T e R WA R L e et e R R LN L el L
NN NN AN AN U Wk e W ke U e W e B
[ L N g i ) Ll A e T RE et A N A A LA L L
o N e AR R N N L R A S N L e
W e e e i e ke X o e e e e e e e e
P A A L LA N [ L I el L AL L et A A
PN S L N N M) P KAy el e e i Wi T e e T e T
O R A Al SN N e T e T
A M AL Ll - Al X, AL AL At e A R N LA g e
N A e e R e N BATR R N Ay ol B e e W
B e Xk » L A L _-L_.u-_- - o e A
N L L L A e A A I LM AL L et A Y ! Eon s T AR A E LA A P i al aal al
L L N N e L St e S el S ; . X E NN AN E R M N L
S e nt T R O Tl At R LN R A NN e :xv....xrrann"l-i_._#l_-_— M N L P N
A A R N A I A P et s ', hmunn_ixnxxr.xa MR A e K A Lo A P
I L o P o O L T LA o St A el W x xR e XX ] i W s e A o e e Ty W e T R e b
N I T T o L T T T P o E e n.aullxnlu:r.ar.xxuna Y alunuxanazxa&“r. R AL N N o N
P o L R A o P L N T L M O L X YN L R R s e A e e e e
N N L N e L el e L B S A P O I 2 K P e A Lt el e e
N I A T R N R L e N el ¢ o e R ) PO A e N et W A
L] [ ] L] L N ] L ] L ] W , L L M X N L]
u_r.....“...ut”JH...H....-t“..-n._.”......t”....._&n..........._.q.”.q ....wHt..........wH.qH.-H...“.._.__ wr ”..._.n.nHnﬂnﬂaun“v_ahxuja...umn...x-_.n : ”xauanxu_axu“x.____a.un ”aH___"“r.“nﬂnux”nnu“n”x“n”n”aﬁau ¥ _w“...r.._”.-.u.q”.-“tn-_.nt“... .-_...:H.._....q._...“...“.q“.r“...“tu...“t“
ur T e e e B i e T e i i A A F I L
N N A et L I T o AN N e ] L Lol e o ol PN ]
e A T e W e e X e e N Fir i B Pl
L Il L T e BT o B ok et A e e ) A ! ; L M *
L T N I e e e O A L RS e i ’ ’ P a2,
O R e T e T Wy e e XA Ay
A N N A B A N N A M NG R - L PN NG
A W e Wl dy drode B o w kB kN Kk b hdr 4 4 droaar L &odr X RN
L o R N N R I N R T o A 'y [ o e N
A A T A L e o o i AL L P e ) e N o i
I T P e L o A S L Il A L s N W e e e
L R L e A L I ol S A L S S el S gl S Ll e P
T e i T T A T e dr e P e A Pt
L I R o Al s m e e A .
B e e e e e e e e N * ety .“v_an-_.l_._.ux T,
L N T e L e N L T e R o S I Pl X X N R
w X X e e e TR ey W e e e e o R K ol )
L N A N e D N e N o b L)
B T e e o I I el T N
N et et R N Nl A N AL de R R N R P
N A P Il ok W N R e R e e R e A N e A e [ S e N el
E L L LA L o o L A e 2o pl M NER L M ea PR
B e T e L L A T e e e A R o
L o N L e R N A N L e e A A L i H L A At e e e L L o )
e N e T R o A N RN L R M Ly P TN e R K S N A A N, |
LAl AT At .._...H...t.q.-....._n.......-_q.-tt...h.. PN AL AR L] _-.H.q._._.........-.._._......q....__._._. N W A AR .__..-_-.._......_.r.........-.._r...#....-._._!..__-......“....q.q......t
AEL e e W e e e e e e e e e e e e e e e e e R e W e e e L e NN AC M AL MR
T T I e e e e I S S I S A L A L s 2 M P PN )
L N A R o N o N N W P L T N I R e N R A ol A o N n e a U e e e e e A W
- .4.-_.__.4......4..._-4...4......._._#.__.__.._..-”.r.__..___.q....._..._r .4l#........-.__............_.....-H.......-.-....._........_.....q”...“.._......4.._..___.___.._.............._..._..._........... A e e Hxxua-.unulxu ) .__.”.r.__.._..._.._..r.._......_.._..-.-141.-._.}.._4....-...4.._1...4...#4.......'-4
L N I T I A o M A L S P Pt e a e N A A N N alaaal aw y
A i e T e i Ve T T e T g g Ty e A MM p AL o x e x o ) N N A e
L S A e T L O T o I M o o N B o B o N L T S e o e e [ N e e M
L I T o A g T At N L Ty S g B T AR e A A e i
[ ] F & r [ ] r [ ] [ [ ] [ ] [ L i & A d [ [ ]
....___._._l.__.“.._ Hh.....u...”.......q!t”.q.—........ ”._.H.......-”...H.........HJ.....H.'H..H..HtH...H..Hrn.._.n.q”u.“.q”t”..H.rH..._”...”_..Hr.-_...”...nq”....._.._n.q”#”...nm .-_....H.q.__..qu r.”nulu..-_ X .._-.-._._-_.._._-_.___... L S IL TN  L pa .._.4....4.._.#._..._...___!..._-”...”._—.. tHﬁHtH-”"H.._HtH{H.......-_
I T N R T e T e o R T T R T R TR e Tt g L e o A T o e P I SR N, N L I L R B M il e
L L S T T o e o A o A T el o T N el e A LI et s - U e e A A TR
L T R e T o e N A T L o A I L U P A L R L M LM NN N
I I A R e A o A T e i S A N N e B M R P At L T M el A T AL s
o I I e g e I T o o N L o e o S N o ML T e L L e AL Ny N S A N Ll S
E e N R N e A I A I I e o T O i R e o A A T e e S RN e LN Wy g e i g Wi e e
o R A B N R i L M T N N T L A N T T A T I L N e A I N el ol s A e R e e
LI A L S I e O T e N e T e e N T N e N T Nl S, o N e T o A ot el Y WA ke i
T N T I e L N A e T N T o I e T R M L R T A AL M o W AL R I A e e N A
N L I N N R L B T T ol i o T T o R S n I L I At A at  aEa N ae Bnt lat N WA I e e e e
N N N A I I L T T N e R ol il Ol i e o N P R P e A el e gk N A
N T N A i N R I i R R il o T O A R i R T L e T o g L A LI o A A el o ot e O Il e A )
L S i I o m a oT A  TE  T  a  a A E a a N a a  a pat a a T A  R  a a =T e o B L L e I o el ety
L N I R I T L e o A R g R n e L e N  aa L  ga A o R o L o L S ) e E e e g
L T N T O N o N L L N o N L T N R o L L N o N o o e L A N PN N o S L N LR A T A e
N R A T A I A N N A e N W N N a el N e e T W e e X e e e e e iy
B R e R e e e e e T e A e e i e e e e e e e R e e e O N N N A N T L R R M) »
L N T L T L S O T e o o O i T T L I e S i e o T T i o T h e Bl N R e ol N e e Ll MR N W W AL AN
A e A I i T A A N A R I M N A A A I N A I A A N N N G AL N L LN T R A ot Ly
I T T o e T o g P Ay e I B L o o L it L o o B N A A T AL N L A o 'y P el N Ly
A O T I N N A T LN Nt N N P R R N P N A *
I A T I I e B R B A e P e P A e A Al et U A e M A P A T - N A N e e N N
T T e A e T e e a a TE a m a  e e a e maw  T a T  Ta  a a a  T a a  Tw a a  ae a A e R e e e A R e B B R
I e I T I I A N o T I I I e D e el R A N L o A ol e ol WA W e T
A I I T R I A T T L I e I it A A A I L Al e a A N a NL C i PRt N N s
sl el ettty P e et e et e S e e e e e e el P R R R Al S ey e PR e e i e Y



1 - o 5 % r 5 i R ! o i
S _ S _ ey
X X N X i : A N P

+ F B

#.:-l
|
AN X

)
L)
»

x II”H!HIHIHHI . AT ; ; ; .
% X R X XX ER M NN
HHIHIIIRIHH A

HHH e x

x
XN R
X R XX

A,

.!Hv.ﬂ.lll

M
A

A
A
ﬂ._ . A,
i xoa
W axnwx"a"x”amn“n”a”x"_
e
S N A e
o e e Hn“a"x”x.
; ¥ A .

N " " nan:a:n:nnnnﬁ“"a“nxx. ’ o . ; o a ; l”:"a"u”r R
» ) !
.

L)
)
A
|
oA
|
|
X
XM
|

XL MK AN

|
x
E | H"H"H x
|

"

'!“I

PR TR
LA e A
| X nn_..a:.__.u.x:x:
]

xR X ]

»

M E N XN X
HHHIHHHHI.HHHII '.H.ﬂﬂw
E

A
il.l

XX
L)
X

|
IHH:I

F!:.?l' 'F'I

o .
i A
MM N A A AN M A
MM X, o
" .Hu..lﬂll! ____HH IH

F N
oo N M MM
?l?l.!l?l:'l

; H.IHHHH Hﬂl
e W e o
k .u__un:.ur.nr..na._._.ux.: .
- = H!HH“!“H”I”H”H”HJHF [

X
b

US PP16,254 P3

H’F!-H.H!!H

b ]
|

L]
b

[ ]

LB )
ot
a5

L L N
ir‘il-‘i-.i

e

e i
AN
ol

r.x:ux“nun

i

"u:n
e

e
"H"H!I"H"H:uﬂxﬂlﬂxﬂl

Moyt
g
x:::

Illl'.-l

E L] I
G A
oo dp b H NN

I
A
®

|

Al

x
I-!"H"l-h'

H"ﬂaﬂﬁ-lnxaﬂuﬂ'

|
N
|

X
FY
HIE:.F!!N"F!

X E M MMM NN
M .
|

AT A ol A

AR N EFE M E N
A
A

|

x_E
M
e A A

l~:
¥
M ad
A
N
Mo
|
»
A
T
. | ’r.:h"i.

!H
o
)
.H:l"?l! : N

o
"r

- A
Tl T u"s

x AN AL Al a e
et e R
S
E_X il ]
] Iﬂﬂlﬂl‘?ﬂ | II...-
l- ' '“b.”.f”l-

.l.lll.l.ll. L x| » F l‘ |
e R SR
nun.“.. _.n“..,...q“u.u.

II“I“IIII I.Ill H “ I ll.:.l .I
E R EE K LN LN s
IIIIH"HII o J.}..#I.E#I
| | &
HIHI"I HIII '.:. -~ N

L)
r
L
|
|
L L
x::l'.:nx
o M
M_M
|
n_A
M

|
|
-i'l"lx.
Al
| I'll

Al HEH‘HHH‘H!I!H"H‘HFH‘Hlil!#?l‘?l! Hxl

L ]
e
HHIHI L
:.I K .
o,

e

L L ]
Fr
l:a

oo AN
P

A

L

x
i
IHHI

oA e A MM A M E M MK KK K
I!I-H.I’Hl.

M % N X N M

gy
2o

M A
)
>

i e
= r n N

»

L N
W
E N )

»
R A )

)

-_-._-H._.“........._.-.,- il IO ....._.....___._._.__._-H__..-_-_-_ )

T B

CaC s P x O S A I e e
[ . _u E

L NN

X

1"#“-'*#:‘ 'f'i"

Ak ow woa B b X bk i E E mom R B ER RNl WA i
P N N N L N O B U R e

.—. ' .-. .r. .r .-..r .r
.. ._.._...__1- .__.+._..._._.q._..q._,.+.4.._..q._.q.___.___n....._.-.l-..._.__r.-._- .u* .w__._.._.un_-_..- ﬁ-_

> L RN N A a .
SR e R A x B WX ke kK g

P e i
.4.-"....-.._ .._t.ﬁl-. O R O L W ]
P et e Ly

a b & i Bk g dp B F ook

N
R LN

Sheet 7 of 7

e
oy Ty :
e N N At -

o R T S N L A *

x

4 ir r & oA

T S A B )

__...r.r.__t.-.-..q._..u.q.-.-.ll._.-_ L)

N R NN NN PN

LCT I SE R l.-..-_.-_l.___.-..r.-_i

AR .r.r” e S I T

ax [ -
-+ F F » i

e A T

N
[ ] IR
w -.&i"-# » .._.m-.__._-lr.qu..-
-
M A

Ll N )
e e

B d F dm dp i g
P

o e N - M AL o i

Lt N RN W M N Bk m oy ke L R RO )

.iuw...n_-..q.....__......fn.___...n.._...&*..n P S Mgt I

*
r‘l‘
=
& 0
-
» X
a
.

L)
-
X 84
L)
L)

*
a0
I-!‘l':l'
i
'

L

| ]

i
I

L ]
J"-
L}
]
b

L

! ...rru_-nruuuﬂnu.”“._n._...

S
tkt.q.q,.__.ur.__t.-_.q .q
p
I

L3
L
-
L]

"

i
I
F)

T &
X X
Y
R )
-

E

o

i

[ ]

L AL |
| ]
7
..
b‘

*
L . N R A L
D I L RO WP o ) .

.._

L]
a»
n
»>

X
L]
+
¥
L]

i g ek R & M e DR R e N R
LIt e M IR R *

i »
o

-
LI )

L4
A
L

1

L]

.-P
& i
[]

ol Ut N LN RN R R ) o T
o ok d el om ke B A ddpde ok bodp e .l"......r.-..-..l....._._...i... B4 o d - L -
F [ ] [ ] r
e S et o
r .t [ ] F ] -
L) -..“”:.Hu.w-# o lhﬂﬂﬂuh?Mn.H...ﬂ..ﬂk i ARG A N .-_.4.-_r-_-.
r
-1"1 - |.._...”u__.4-.-. o I L)
._........-"i:..-...#t-_t#”-
C i W)
.__.........‘.-.-._-_.-H .._.._.“t... "#
C A i
e
] a
t.‘.
*

Ll

x K
UM U S s
R
Fy

e
[ [ [ ]

I R LR 3

A A Ay &R
.-..I__......-......_ l....l...l\l.-.lli -

-

NI XN TN
N A
B i w

[
._-uu
O AR o W N )
+. * o
et -_"-.._.&1 ot l-__ﬂ"
o » ¥

Ty

& & &
*

n
]

S
seatieites R0

t.-.__.-y.r.._.—_...r.._.—..r......_.j. IH.. II"l_.l_
n._...”__.kr._..q*...r_.._....;..._-.._.._.._- -" 1_.. bH”- _-“r-.-_

A R R L L) » - -

o
e T  a a * t.-.r.-.i _-..._.r..
i :

wat
OO R N )
L ]

-

Rl 2

i

L] -I-I:l' ] I‘

L
L
]

i P A A e
T T e e e e R

R I N L - -
* " e L e
o ]

o

S L R N

WA R T A R

L L w o waaye
P L L A
o L P A e
[ Sl Tl S il Al I S A
Ao e o wla e

P et RN ALY

L
L]

.
-
O Nl
*4*4-*#"!- » i*t*-‘-‘l-*
» B
B A
L)
EE W)
LI

P

w
]
¥
ol
)

Feb. 14, 2006

2
*I‘*-‘i

o

Ll
l._-l L NN

PN )
L N )

x
Pl a N A A i,
e _-.ﬁ_-_.._-.__-_._.." et L e T e T T
- Py L I e e e

.__.r.._.-..__.rn.,.._....n.r ._..1 ir ....r..nl..q........-.l.....-_ u.........-.-.r.._.....qn...-....tl.-._-_..__.r._........._...._.-_.-.l_ u..r.._.-.u.- .....n .._.: _-_.w .-..._..-..-._-.
T e e T T ke a  y  a  e A  E ed
P - w e e kA A e e e O
bl uan na____u i.—.._........r.__....l.wt_..q _-“ll.....__..__...-..”ll

] L

P e T )

4
L T Rl e
lnnun*...-_...kl._{......-#.r.q-ﬂn_nnn_ ...n.__a

L §
L
..
LA

| |
Pl )
)
»

LE N B o
»
»

Ll N
L b

wra s e
F ]
T RN
¥
™
¥
ay N

X

Ve
L ] .'::J‘
L] -I:;:

|
=<

i )
N

i.lrl h.'*l.r.'f - kb

i
o
L

. - ; R N e )

- n .-__1.___.4.._..1.-._..._.._.”.._........-.___H: -

.-.I_-_.-.l.l!_.-.l_l...-_ +

L J | L d oo v B F

o el R

Dl U N N N

D
N o L R S I
I b e e e e
[ o R N e

e R N L)
N N N L I Ml el

PR O ol R o Bl
lu".-..._..r.qt....q...#._._......_..._ii__..__.-
R R N e N N

e N S N N IR NN

A A W A e AR e e e e

R mw o b K h by & & F b & F A Kk & i

B e e e b e

o f e Ak oy kA

o N R i R R R N iy

T e e T T

.-..-..._.i.-.._.....-..-.l.-....t....tl.._..r....-..-_!l

EC e & iy iy o B =
l._l.-_l.'.-_.._..._..-......_.th.._.__.-_il IHIIIHH....
Wi i a0 )
!}..!!I..-........t.iul .r.r.r.._..f.-_
e R e e X A e X
T,
.__..r...l.i.._l.l -

LI
L

]
.‘.l.l".i
) o i B o FF e ko B [ |
E ]

L] L L N ]
n -u_"_..-_ AL RN A M PRC]

._.
PP My Y

"
)

NN )

*
F3
ar

L ]
K ox

X
o
-
i
-
L N

»
L)
Al N
¥
i
[
¥
'i':'i:lr-l'
h*b.
L

CRC N )
»

B Xk ko k ke o kol
R N )
& B ol F WS o
g om dr e p AR

U.S. Patent

7

FI{s



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : PP 16,254 P3 Page 1 of 1
APPLICATION NO. : 10/850689

DATED : February 14, 2006

INVENTOR(S) : Michael M. Glenn

It is certified that error appears in the above-identified patent and that said Letters Patent Is
hereby corrected as shown below:

Column 1,
Line 31, “Texas Road Oak” should be -- Texas Red Oak --.

Column 5,
Line 3, “party” should be -- partly --.

Signed and Sealed this

Twenty-seventh Day of June, 2006

JON W. DUDAS
Director of the United States Patent and Trademark Office
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