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(57) ABSTRACT

A new and distinct cultivar of Aranas lucidus Miller plant
named ‘Xanda’, characterized by having upper leatf surfaces
which are brllhant red-orange in the middle, rangmg from
red, RHS 48B, at the base through red, RHS 43 A, at mid leaf
to red, RHS 46A, close to the tip, with dark brown, RHS
200A, borders, lighteming towards the tip; a long which 1s
colored green-yellow RHS 1D; and peduncle coloration
which starts with green-yellow, RHS 1D, from the middle
onwards and turns into orange-red, RHS 35B, and ends with

red, RHS 39A.
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Latin name of the genus and species of the plant claimed:
The plant genus 1s Arnanas. The plant species 1s lucidus.
Variety denomination: ‘Xanda’.

FIELD OF THE INVENTION

The present invention comprises a new and distinct vari-
ety of Ananas lucidus Miller plant, which 1s hereinafter
referred to by the name ‘Xanda’. The new cultivar’s market
class 1s that of ornamental potted, landscape, foliage and
flower cuttings plants.

The new Ananas lucidus Miller cultivar 1s a product of a
planned breeding program conducted by the mventor, Este-
vam Emygdio de Castro Filho, 1n Paracuru, Brazil. The new
Ananas lucidus Miller *Xanda’ originated from a naturally-
occurring whole plant mutation 1 a batch of unnamed,
unpatented Ananas lucidus Miller plants. The new Ananas
lucidus Miller ‘Xanda’ was discovered and selected 1n 1997
by the inventor imn a controlled environment in Paracuru,
Brazil.

Asexual reproduction of the Aranras lucidus Miller
‘Xanda’ by side shoot cuttings was first performed in
Paracuru, Brazil in 1997. The ‘Xanda’ plant exhibits a
semi-perennial cycle. Fight generations of ‘Xanda’ have
been grown since 1997, and the propagules are i1dentical to
the original ‘Xanda’. Asexual reproduction of ‘Xanda’ has
demonstrated that the combination of characteristics as
herein disclosed for the new cultivar are firmly fixed and
retained through successive generations of asexual repro-
duction. The new cultivar reproduces true to type.
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2
DESCRIPTION OF PRIOR ART

The following characteristics were obtained by observing
the prior art for plants of publicly known Aranas lucidus

cultivars and plants of the instant cultivar ‘Xanda’, and are
described below 1n Table 1:

TABLE 1
Ananas lucidus

Progress cultivars Ananas lucidus
Stage Characteristic from prior art ‘Xanda’
A. The Plant Leaf Position: Erect Erect
(Vegetative pro-  Plant Height: 92 cm 92 cIm
oress stage) Plant Diameter: 74 cm 74 cm
B. The Leaf Leaf Length: 82 cm 81.5 cIm
(Vegetative pro-  Leaf width (in the 36 mm 38 M
oress stage): middle of the leaf):

Presence of thorns Only the Only the

on the leaves: terminal terminal
C. Inflorescence  Length of the 40 mm 40 mm
(Stage of inflorescence:
development with Diameter of the 28.5 mm 28 mm
flowers 1n the Inflorescence
middle of the (Middle part):
inflorescence): Length of the 60 mm 55 mm

Peduncle:

Diameter of the 10 mm 11 mm

Peduncle (Middle

part):

Length of the 20 mm 20  mm

Crown:

Number of Bracts 9 10

on the peduncle:
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TABLE 1-continued

Ananas lucidus

Progress cultivars Ananas lucidus
Stage Characteristic from prior art ‘Xanda’
Number of Bracts 3 3
at the base of the
fruit:
Number of Berries 69 80
on the fruit:

High Quantity  High Quantity

(more than 2)  (more than 2)

D. Presence of Number of
Offspring (Mature Offspring

Fruit Number of Sapling- High Quantity High Quantity
Stage): Offspring (more than 2) (more than 2)
Number of Saplings Medium Medium
at the base of Quantity Quantity

the fruit (5 to 10) (5 to 10)

SUMMARY OF THE INVENTION

The major characteristics of ‘Xanda’ include erectness as
a plant, fruit less than 15 cm 1n height when at the adult
stage, straight, dark reddish thornless leaves terminating 1n
thorns, and a long, dark reddish stalk.

The following traits which have been repeatedly observed
and are determined to be basic characteristics of ‘Xanda’,
which 1n combination distinguish ‘Xanda” from other culti-
vars ol Ananas lucidus Miller of the same general type.

1. The leaf upper surfaces are brilliant red-orange 1n the
middle, ranging from red, RHS 48B, at the base
through red, RHS 43A, at mid leaf to red, RHS 46A,
close to the tip, with dark brown, RHS 200A, borders,

lightening towards the tip.

2. The ‘Xanda’ stalk 1s long and colored green-yellow,
RHS 1D.

3. The peduncle starts with green-yellow, RHS 1D, color,

from the middle onwards and turns into orange-red,
RHS 335B, and ends with red, RHS 39A. Plants of the
new cultivar of Ananas lucidus Miller ‘Xanda’ are
distinguished from the unnamed, unpatented parent
Ananas lucidus as having more brilliant red-orange
upper leal surfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with the other objects, features,
aspects and advantages thereof will be more clearly under-
stood from the following 1n conjunction with the accompa-
nying drawings.

Four sheets of drawings are provided. Sheet one contains
FIG. 1. Sheet two contains FIG. 2. Sheet three contains
FIGS. 3 and 4. Sheet 4 contains FIGS. 5 and 6.

FIG. 1 1s a color photograph of a front view of an Ananas
lucidus Miller ‘Xanda’ plant which has not yet flowered.

FIG. 2 1s a color photograph of a top view of an Aranas
lucidus Miller ‘Xanda’ plant which has flowered.

FIG. 3 1s a color photograph of an Aranas lucidus Miller
‘Xanda’ plant which has flowered on the left, and an Araras
lucidus Miller ‘Xanda’ plant which has not yet tlowered on
the right.

FIG. 4 1s a color photograph of a close-up view of an
Ananas lucidus Miller *Xanda’ fruit.

FIG. 5 1s a color photograph of an Aranas lucidus Miller
‘Xanda’ showing the peduncle coloration and roots.
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FIG. 6 1s a color photograph of an Ananas lucidus Miller
‘Xanda’ showing the roots.

BOTANICAL DESCRIPTION OF THE PLANT

FIG. 1 1s a color photograph of a front view of an Ananas
lucidus Miller *Xanda’ plant which has not yet flowered. The
plant 1s ten months old. The distinctive leat color 1s 1llus-
trated 1n FI1G. 1. Leaf upper surfaces are brilliant red-orange
in the middle, ranging from red, RHS 48B, at the base
through red, RHS 43 A, at midleaf to red, RHS 46A, close to
the tip, with dark brown, RHS 200A, borders, lightening
towards the tip. This brilliant red-orange coloration 1s in
stark contrast to prior art Aranas lucidus Miller plants,
which exhibit a dull rust-brown center leat coloration. Leaf
lower surfaces are grayed-green, RHS 197A, with dull red
stripes, RHS 48C at the base, RHS 48 A at midleaf, and RHS
52B toward the tip.

FIG. 2 1s a color photograph of a top view of an Aranas
lucidus Miller ‘Xanda’ plant which has tlowered. The plant
1s ten months old, and was gassed with ethephon four
months previously. One method to induce flowering in
Ananas lucidus Miller *Xanda’ plants 1s to gas with ethep-
hon. Upon flowering, the brilliant red-orange coloration of
the leaves and peduncle increases in intensity, and darkens
slightly. As the Ananas lucidus Miller ‘Xanda’ plants age,
their coloration darkens.

FIG. 3 1s a color photograph of an Ananas lucidus Miller
‘Xanda’ plant which has flowered on the left, and an Anaras
lucidus Miller ‘Xanda’ plant which has not yet tlowered on
the right. The flowering plant 1s ten months old; the non-
flowering plant 1s seven months old.

FIG. 4 1s a color photograph of a close-up view of an
Ananas lucidus Miller ‘Xanda’ fruit, which 1s colored red,
RHS 48C RHS 49A. This specimen came from a ‘Xanda’
plant ten months old. One of the characteristics of the
Ananas lucidus Miller *Xanda’ cultivar 1s the height of the
fruit, which does not exceed 15 cm. The leaflets stemming
ofl the peduncle exhibit a central stripe of brilliant orange-
red color as do the other ‘Xanda’ leaves, typically being

colored orange-red, RHS 34A.

FIG. 5 1s a color photograph of an Arnanas lucidus Miller
‘Xanda’ showing the peduncle coloration and roots. The
‘Xanda’ stalk 1s long and colored green-yellow, RHS 1D.
The peduncle 1s that portion of the plant which extends from
the stalk to the fruit. The peduncle starts green-yellow, RHS
1D, turns orange-red, RHS 33B, from the middle onwards,
and ends red, RHS 39A.

FIG. 6 1s a color photograph of an Aranas lucidus Miller
‘Xanda’ showing the roots. The specimen depicted 1n FIG.
6 1s ten months old.

The following Botanical Description describes plants of
Ananas lucidus Miller ‘Xanda’ grown in San Pedro,
Paracuru-Ceara, Brazil. The plants have not been observed
under all possible environmental conditions. The phenotype
may vary somewhat with variations 1n environment such as
temperature, light intensity and/or fertilizer rate, without,
however, any variance 1n genotype.

The Ananas lucidus Miller ‘Xanda’ plant comprises the
following parts:

1. Stalk or main shait, which the rest of the plant’s organs
are attached to or rest upon.

2. Root System, fascicled with eventual roots, divided in
two categories: axillary (found 1n the axil of the basal
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leaves) and the underground (originated in the inferior
part of the stalk, below the ground).

3. Lanceolate leaves with channel-shaped pipes, wrapped
around the stalk and thornless, with the exception of the
terminal thorn which 1s colored grey-orange, RHS
166C. The outer skin of the superior leaves presents a
unmiform, smooth, waxy layer, and has a reddish color in
the central part of the leal and a dark reddish color at
the edges. The inferior outer skin 1s composed of
grooves 1n the longitudinal direction, where stomas can
also be found. The inferior outer skin 1s covered by
peltates with scale-shaped trichomes, characterized by
a white-silverish color and continuous fuzz.

Leal upper surfaces are brilliant red-orange 1n the middle,
ranging from red, RHS 48B, at the base through red, RHS

43 A, at midleat to red, RHS 46A, close to the tip, with dark
brown, RHS 200A borders, lightening towards the tip. Leaf
lower surfaces are greyed-green, RHS 197A, with dull red
stripes, RHS 48C, at the base, RHS 48A, at midleaf, and
RHS 52B toward the tip.

4. Peduncle: The part of the plant that develops like an
extension of the stalk making a connection between the
stalk and the fruit, sustaining the inflorescence and later
on the green colored fruit at the base. The peduncle 1s
covered by the presence of trichomes. The peduncle

starts green-yellow, RHS 1D, turns orange-red, RHS
358, from the middle onwards, and ends red, RHS

39A.

5. Sapling or seedlings that produce axillary buds and
classified according with the position of the plant, 1n
seedling (found in the connection of the peduncle with
the base of the fruit), sapling-seedling (found in the
connection of the peduncle with the base of the stalk),
and sapling (found in the inferior part of the shatft,
being airborne if 1t 1s above the ground and under-
ground 11 below the ground).

6. The inflorescence originates from the apical meristem
of the stalk, being a spike type, where the concrescent
flowers are sessile (deprived of the peduncle) and are
inserted along a shaft exposed in a spiral. The flowers
are hermaphrodites and are located in the axial of a
floral bract, about 12 mm 1n length and about 11 mm 1n
width (52 days after floral induction with ethephon),
dense, pulpous and deltoid-shaped. The top side of the
bract has a green coloring, RHS 143C, at the base, with
a red coloring, RHS 48D, at the edges, and on the
bottom side of the bract has a green coloring, RHS
143C, at the base, with a red coloring, RHS 44 A, at the
edges. The flowers are trimerous, with three petals,
about 11-15 mm 1n length and about 2-3 mm 1n width,
linear-shaped, and colored white, RHS 153A, on the
bottom side of the petal, and violet-blue, RHS N89D to
purple-violet, RHS N81B, on the top side of the petal
(52 days after floral induction with ethephon). The
flowers also consist of three pulpous sepals, about 6
mm 1n length and about 7 mm 1n width, deltoid-shaped,
and green coloring, RHS 143C, on the bottom side, and
a red coloring, RHS 37C, at the edges, and the bottom
of the sepal has a green coloring, RHS 143C, at the
base, and a red coloring, RHS 33B, at the edges (52
days after floral induction with ethephon), with six
stamens, about 7 mm 1n length, exposed in two floral

0

verticals of three, and has a trilocular ovary, with one
pistil, about 10 mm 1n length, a style and three stigmas.

7. The fruit 1s known as a frutescence, a composed fruit,
a sorosis type, formed by the coalescence of the indi-
vidual fruits (berries), berrylike fruits, inserted n a
central shait being-exposed 1n a spiral, composed by a
carpology umit, with a cylindrical form, 1t has a low
sappiness, weak aroma, the shin of the fruit originated

from the union of the bracts and the sepals. The fruit is
red RHS 48C-RHS 49A.

8. The crown 1s a continuation of the growth by the fruit
producing new leaves giving as a product an erect
crown elevating the fruit. The terminal crown (coma) 1s
lanceolate-shaped, and averages about 1.7 cm 1n height,
with lealy bracts, about 2.3 mm 1n length and about 10
mm 1n width, which are colored on the top side a
yellow-green color, RHS 150D, at the base, and green,
RHS 143D, at the edges. The bottom side of the leatly
bracts are colored a yellow-green color, RHS 130D, at
the base, and green, RHS 138C, at the edges (52 days
alter floral induction with ethephon). After 147 days
after floral induction with ethephon, the shape of the
crowns are still lanceolate-shaped, and average about
1.81 cm 1n height, with lealy bracts, about 127 mm 1n
length and about 12 mm in width, and the coloring on

the top-side 1s yellow-green, RHS 150D, at the base,
and brown, RHS N200A, at the edges, with stripes of

a red color, RHS 43C, at the base and red RHS 43D on
the edges. The bottom side of the lealy bracts 1s
yellow-green, RHS 150D, at the base, and grey-brown,
RHS N199A, at the edges with stripes of a red RHS
36A to RHS 44D at the base, and red, RHS 37A to RHS
43C on the edges. The plant 1s moderately susceptible
to fusariose, doesn’t tolerate soaking, and 1s susceptive
to wither because of the Mealybugs.

Growth Cycle: The Ananas lucidus Miller ‘Xanda’ grows
erectly, 1s herbaceous and semi-perennial, and about 70110
cm 1n height. The roots appear at the stem. The roots at the
lower part of the stem penetrate the ground and the roots at
the higher part surround the stem. The secondary roots
develop themselves at the pericycle of the main root
(adventical roots), after emerging from the stem. The stem
develops 1tself from the semi-ellipsoidal pulp of the young
plant used 1n the planting. As new leaves develop themselves
in their apical meristem, the stem grows longer and thicker.
The leaves originate as lateral projections from the apical
region of the growth from the shaft of the stem, and develop
in the direction of the apex. The intlorescence appears from
the difference of the apical meristem. With the appearance of
the intlorescence the rosette leaves gradually become dis-
tinguishable from the peduncle. Each eye represents an
extreme of each individual flower, and develops 1nto a
berry-like fruit.

All color codes refer to “The Royal Horticultural Society
London, 2001 Ed.” Colors and leaf size may vary somewhat
depending on horticultural practices such as light levels and
tertilizer rates, among other things, without however, any
variance 1n genotype.

I claim:

1. A new and distinct cultivar of Aranas lucidus Miller
plant named ‘Xanda’, as herein described and illustrated.

x e = x e



US PP17,790 P3

Sheet 1 of 4

Jun. 5, 2007

U.S. Patent

.. e i ma o nmae ara o, 1.1..-.._.._.......- P o i it i

-HH&”...”...H.______..._”““"“-_ n_...n R, naaauananaua”a .
EaE Lol N e B o e
i
., e :Ianuaa“ e

Ll )
R
|

ir W

e e D e T P e e
T S et ' e e e e T e N N T R e o i H‘..-__q. 2 X TR
e ! e 'a e s et e e e e St et e ._.........}-_ ....l.... lﬂ! v llllﬂlxlﬂﬂ
. v T ' . " ' N N "

Lo o . . r e . at. raom.m NN N ] r

Nk N

LAY

ES O el
» .4...—.4.-._..41.__.11."-.
EaC ol A

N N )
» .

At

xmAreax
Rl
Illﬂl.
I.HII" __”H KK
o R
4 A
a3
e
ety
.

&
i

-
% .-!i?!:.:H
i

||
£l
x

™

3

L]

=

E )

¥
4 B
¥

* o F N
. .”_.” . “..._..”.t”._.H.q.......“...“ e X
R
ek om

i
*
L
*
e A N R
N .
i

L] x

ot P ey
t........-l.l....r.__........ K

...#....-...&.r#.._-_...u.__

T T LT
PN T -

o e e a “
EE A N
i
i

-+
'y
NN NN A N )
N L} X

n

™

1
ENE N
M )

X &

[
F]

Y
N Al kSN )

4 nd B e & o N

A e T R T L e T e Ty
ST * ¥
N MM M N ;
PO AL ML PO R N
R B3

Al ke k& ok
A A e Ak e e e .
e O o

-
-
]
.
b EH E N
L]
| ]
L)
o »
»
M NN
)
»
E
» X
¥

Nl g

L ]
X
»
L]
Y
-

L |
Lol
ko
X b gk R
i i
X i KW
» X
)
¥
-
X
Nk
)
L)
)
x X
.
F &

.
o

X

»

1

4

L J

L]

n

¥

I

»

L)
¥ oK

-
L)
T
*

.
- O F Ok i
oA .._n.._.u-.r....-..._..__....... *
a1 Fiom oal e gpip bk X oA BNk
b gk i Rk} [
a A h o a a ol kol
s dr ok e m oW owor -
ronm dow b ok odox bk bk h S
rd A h [
N or a o m ka g i dp o d dr & & iy
ma A ir .
Y [
[
.

¥ F
x
Xk

¥

¥

)
LX)

i
L)
KA

»

¥

*
PN
X &

L
W
li’
e
r
ki
F
»
+ & &
>
L
L

[
ar » o :
L o
P .4..1.-.__...4.......“_4.._. =
A el

&
F3
r
X
L
L
¥
F3
L
F3
»
F3
¥
L J
x

I
L
X
»
&
X
L
¥
)

W e

R gk E
[
Fy

r
-
X
[
1]
ERCMEN
O )

F3
¥
L
¥

ERN
)

r
e ey
i

¥

i
"
ir
F3

| ]
PN NN

)
¥
s

k ek B bk

¥
-
»
¥
x
Ea
»* F
4-:**#"-*#"
X ok E
Wt
n P
T

o .-Hr”r...r“._.&.qkﬂtn.-.n ¥ ” Pl el H H L) o
R AL R S i R N SN R N,
e o

E )

F X E ok
X

»

X N

»
Iy
i
L J
L 3
T & F 5 & F
»
L
»

+
»

+
[ ]

L §

*
L}

i i

»
¥
[
r
[
&

5
>

5

[

)

et
[ ] |

CE N U
¥ )

LI a0 o et
¥

+

*

ar

. et o e T

'l

e L T, n.r.._..__....__.._._n.._.qt.-t...l a y xw e U )

4 on ron_n ar i : | ]
LR A Y 1._1_...&1.....&_......-.#__. ....#1 " . . -_-_-."i"I"-_-_"I"-"In:”-_“-.ulu-

gl
- C_t

PO A e
.r__.r......i.___.r.rt.___._...._n..
W R e

A e T T
B T e i il
-t &g P e o I N N o
B L LN o L L, Tt ol

o A A A N A

P O I T Tl k™ e
.r.._h i..itn......._-q.l.-.__ln...__ __.rl.._..-..._..-..l.......r.r_.hla.ht.._.-.
oy a . :

a s e e T

e
- ' ... ..“.........r-...._..-..-._-..-...-..r.r
........_l.-.....L.-.... T ....l.n.-.t

..'.__...._........_.......__._......_

o
Lo )
Eat O o N

L
[

e
L
¥
L
X

I
*
+*
&

i:#:# o
L

r

A d o oa b kN
..

P o d

+ r
a = ko

. s koA
VR R A e e -

ek = L

L
1
¥

B k& kA F ik E Kk

X dp A b
R -
E A S N I N
LR N N
et e
A AR AL NS
W R TR
. .._...._:l“kn.-k...h._-.._.__ur.r..- W)
A e gk U Aoy A

l‘i‘-l. l‘i"‘-l:‘"‘l‘i‘i‘
L |

"

g dr b B ik b i
o MO NN
LN BE N DN N N N
*

' I...l#.r.r.-..r.._ .._.....“ .rH -t .r.-.l....i
kl}.lai.....l.....!...j%l....... » .1-.-. .....-..-...-.

S fede b o a oa ol m
e
.........-..r...-. Pl e L P X a B ¥

L ]
L

a w &, e oy khoroa
A i
S

w r o

O

L] « ¥ = 2
.1.J.l.l."—..r1




I Pl mr a4 a4 momoEa W rTraaruaaaoqaa
= a = " xra o moaoa

R NN N N

US PP17,790 P3

. . . i Py - - B A
' ! ! a i e e e
' ' . . ' A M o deoa kb i
' ' .o naar e Ny ke o b ow o k0 )
A - I N N N i = e N kg e
' ' ' ' ' r bowr r o x e owd Ko Fomd M NN ENE w
. . AR R e e N W ) . N e g A
. r ST . T T L i e
roa . ar Vo b i b b m o oa L I N A )
' - ' ' ' - 'k b om ok b om gk ) L N N M)
s or . Vo . X Jr N - | M LR R
raa N 't r 'y P e e i ke
' ' - Lo L LA I R MR ah i A A
. . A e R . ) : . .._._-..-..._i.:..-..._n.v...........-.....-.....l
N . . LR A AU A PR -
r o P L L T N I At o L A LR I ] "
! ! e Tea e N A N N N N N
- roa o .. R e ] R T A X
e L Sat N o W W dr B W a M a d pw o a
v P Pl e Bk Mea am e om o m
oLt a0 g e e A e e sTa e
ra mr Caoan T AT [ . . ) . * e i e iy e e R Rl S, 5
' e Vo . . . . . . e e M i e e o e Bl A i dr ke e
r ' Vo ‘ 2 N L L AL A R P e e e
roa » ' fr LC O Al A P N AL .
P . o Tt T .-_....-..-..-.l_._..-..-....-_.-..-....._...-.._..l.-_.._ .._......._.....l.-_ o e e e T iy
. " - ; Pa ko Ny m kA R
. ' ' r e O ) A e de oy kb e Mk R My K
. . . . . [N RN AN NN NN RN,
P, N N A e
' . NN E N NN N N
o N NN NN
' bk de oo daar b de de Mo hod
S S I S A S e e
. ke FN s a o b Aoy h ok
. .. o
Tt T....___........_........._ -
. N e
P i e L Fooa S T N A o )
P T e e A . A N NN W A A A e R e el
. F oo B oy e on g ok o ok om A X O R ok B o Rkl o B R AR RN
. NN N RN B R o e e e o o A ML e S i
. . . RN e r e b XL A X AR RN U N N N N A e )
' r F- r ] P a A P S N N N e T N N )
- - ' - - -1 Fa g A e s Al e ke Bk w St e W T " Tl )
' . e o mar 4 omanoa mr ra mdr oo b bk oar ki b w d k e i dp s b i K iy e
1 [ L] -r wodm o ol bl A o AR I 1 .1'
' .. ara O S O B . Ot e
. r . r Do a't ha &P P A LN ) ol
' ' - Wora . P om e o apowdpoa frdp O i dp - -
' - ' ' e Pl k% ek e A B
ra R R oar b o g B
' . . - ' - N N N A N N N N . )
et e a e e e e
- ' r . ' o I AL N AL N
. . P om T R A e A
. ' nkoa ¥ ur
I
' . - - M -
. ra ' rea
' Va
- . e
' . . . ' ' .
- a
' ' a
. r
- ' '
' ' ror '
o e .
. - . '
' - ' o
. . . .. or
. ' - T Ve
. ' . ' - - '
. . . - e
' . Coror
' . N . M
. ' .. ' Voo ' rooa. Y '
' ' ' o - P e e e B e e A A A e
ot v . L N e e e ey S N I N I I T O Ol e a i
' . L ra e e w e ) woq dr b e g e dp o de B dp M R B
o . ' ' R AN A e e R A e e e e e e
Veoe e ¥ A odr oy e d e dedr dede delg dr o WA i
' L 4 s w1 uk gk j S ke woap de b K N e m iy oy B e
. W n d e g g e K e e e e
r . N N A M A I L L O A A s
! o N A e AR T e
. . . I I T S TN Ty Sl e ool Sy ey e e P i TS
T n e W e e e X e
. FR e e o e W ey e e
. . e e M N e e W L e e
. . N N N A L N T B o ot o o o el L o 3
. et i ke i e i W X W i
e - L I L e o e o L e )
- e M ......-....—+¢.......r|....— R LN Wt M "
- - W dr W e R
4 B e Pl e i P
Ta ok on L oaom ke B km bl e e oy B AW
R M .__-.._.._.__.1.1 ....n-.nnl.-.l.rt.rl.-........ ...-..r._...__..r.-_ e
' N I N I T I I T T I N i Tty Cy
' - A
r -
Lt . 1 e e I il i e R
r N L ) PRI ML N .
. =1 m w m e o d d hwoa Bk g w e dr iy ] v
. . o o BB A Ak BN oad Fa o ar =
. T w m b a2 b rh r vy b hoa ¥y -, [ T -
a P am b b P doa dpgh ok drkowk ko om koa Y, .
Pl aaor e om K a e ma g Md hom bk B dedp M A
Lo SRk S R de o S a ap iy e bk e e
- TN LA ML
o Rl P e e P e
Ve
'
e .l LI ! dr
v a
.r. n r.-'.-l..:.b....f.a

T
]

o
x
LB ]
LI Y

)

-
-
T
v

[

.:.HA-:*I"H
M

RI:IIHH!H

Jun. 5, 2007

I |
MM
X W

T

mataty
Ikil

s
- |
i

.Y

L] - .
ra ; "
o
g _M..__"“.”ms.
- % A
. L
. K
* ]
"
+ 2
) J
- s
. :
. o o
| ] g P O A
E W e e
l." - . '-.._“.r.l....._.._.._.....“”.__
Ll N M
e ' X A e )
" w
i )

it

RO

aTelss
ST

U.S. Patent



US PP17,790 P3

Sheet 3 of 4

Jun. 5, 2007

U.S. Patent

" s aaa s arkrrers K
e T
T T e T
2 T T e

N )
e N ]
. A . T ._...__.._.l.___....!.-.t.._..._.l....

. . . . . . . b b ol ¥ 0

ol I E R X E NN
W
&
i ._.q....- “.__n.r.“..rn...u._..u._._n...n...u.._._._ : , i . : A ; A AT -.._.—......4.-.4..“...”-_”.—”..___”.4“.-..-_
-.—.i.._.r....q... r ._.h.l.-..—_.__.-..r.-_.....-_l.i..-.l.....-_.-_l 5l ) K o IR . . ST - / L i ; -, .-...-..-. - il

.. =

4 || E N K XX ¥
IHH]II FEFER RN ER M N

H“H“H”I"ﬂﬂll HIHHIH!.HPHHHHHHH?HH

b i - o ) h L L e . o
ror

") L]
A e -

R
e

rrE

L ..r
. . 4 4 4 L i B L NN
a o dp .-.l.._.lb..-.:lbl.h..r.fi..-.ifi.-. rl..-.l..-.l....l. l..r.I
N L

P a3
taln...&».r....r.q.___.._.q....qnii_-_ N
-

L
.T..-. & T.. &

T e B

PR ey iy
PN NN O L A Ny
y RN R R ol Al
W
N (R R N

.or . .._.-...-..... m
n e oaw
...._n.._h.r.__..r._..-..._..-..___.-_-.l RN N




US PP17,790 P3

Sheet 4 of 4

Jun. 5, 2007

U.S. Patent

1-lra1br.+h o oxr &

.. ._.
-l
* B Ak R K E kR
I T A e TR O
e d )
> g
™ »

b A

¥
&
o
W e e A ._.___,H_.q et
i b L]
)
-

L]

Eal
o kel d d k& & L
) EC N N L aE N NN
i A e R F e R
fn;&.—alk;rrra.-_&.._..__.._-..-..q...
¥ B ol gk ke ke R A B R
[

P

L)
L

4-...._._..1.4..........1._.._..._._.4
Wl du i S g e oot B o O bk & B dg &
R - dr i m e e ey el e e
BoA R 4k g by _-H.._......_1....“....r.—.q.._.....-_............q.q....._....l...t_-.r.q.a )
-_.-_.-:_1.._....-.4-.-.-..:.-......1-.....1..._.:..._#.._.-... “'!
-

L
]

7

- ar
e ._._-q...“.q " - o e e L T

N N N e )

* e - o o+

aaat ey _...._H ar e anM'
e
N

- & F
.

X
i*l‘

RN N el U el
P e e BN WA
......lt............t.._.._.......a....-._....”.-”.._“.
e e A e Caal

X X K
N Rk

"

¥

L]

»

»

¥

%

r

)

r

¥

F

-

a & b - am F poa momoa dpow ow o
e o Y
PN Wk el et Ll R e e et AU R

....._.-.....w....q.r........r._-....q....q.q......i.q
& kb i i
AR A e N .-.__...1.._.4.___.......__........”..__”.-.__._-_

o O ]
CRLE T M

Foa e N R

R .ll.l__....__.l!....._..-..... *
[ Y A N
R
. N I
T e K N -

r
Bk
LY

AT T T T T e e
SR NN N Pl
R N N

L S N e
PN A L e
LA AL e R
P R NN R A R A
lli. i

.
]
A a
>

-l‘l‘!#-!##lll'

R F AN

L
r
n

W B A e I
e et A RN AT
F N o F F
" !l".__.-i_-..“...:.-_.._._“t”””q”””t.._... e a sy
o,
PN e N A
._._.—.__...._-._.M._._.._..__..-_._.___..___.......—...&4#....._...1...#“....#......1...4...:...
L e M R A e o M
W e Tt T T e S
W Al L AL N M
o - Pl P
A A LT
R N x
o A o R N I T N e N ]
il ._-.__._-...._-..._r._._...._.___._._.q Ll e Mol el ML Al
A T T A ey e

P R N N RN W
- om »>

. Pl I A M
- e e T e e
P WM M LU S e} Fal a0 oL -

[ ]
AR A
LA
PR N
P W
R N Mo
LS o
b A ik -.4.4..4!!.-“__..___ .
EaC W I ) [
Rl Ll el Ll -
R WO e ) o)
B e A e i
L o S el A
L L e

)

“.___".__
A

T T e
R o
S S
L T L N M M A M
W ey T E

&
d W g W kW Wi W
I R e
TR T e
AN S N N e

»
R
*a-‘_l-*ﬂl-

)
l"l-“]

T »
o

k
1
'

mm = m ok m = a = P . - oam sk e g o= - P - - = aa . - - - A=

L}
»

- e e - .- i .- e R v e e e e e e et e e h A=
N g T TN N R R e NN S N N T MR N O U NP NS 0 Tt N SN N S N
e T T e  w a a Ta  a  a  a a  T  T  a  N
e e N e e S e e S S P T L T T T L A N N N e ™ »
W By e e e g e 0 ar t.r..trl....r.-..-....u.v._.-..-..'!.-.ltt-_..-..-.l.....v.-.l....-.___... B I e B o drde | g s e BN M A d- E oy R e dr i ke el l_lll -
x L I L N o e T N T T I T o e g e o S B S S Sl Tl i iy Pt »
L A A L I T L I T N T I T I o o el g el ol S A B L e Y ol PO N
O I o T L T T o T e i Bt .q.._..._.q.-tﬂ..r.qt._........__.._._.-..._._._!.-.._..|._._|.__..."4._._:. e e e r T i e
e A e P TS L A T L S W M L A T T T T I I e e L SN, et L el
A A A W QR W S W .J_.J..v....&&...;l...-._._.._.q.qu.—.._._..u_.-_...m.__......._.___._.k-.qt.w...........4._1&..1__....J_....q...__u_.J..___...r.q Pt M AL M _w iy ......”._._...1.4_-.».-..141....._.._....._........_-
LY A NN T R R AN M :##rrrrr.—n:.......-.r ...r.r...k._..b.___,......Pr.__rt_.*r.r._r:r...”.._.q.-..,.__.-k.__h.._...___.rrl....-r.a..b.._b.__.r..._-_.. AR e e A e R
S W N N g I gt i ot P N NN N NN A e e
P it T i i “-...._.___.__......_.-_ Pl e .__.__._.r I e P e .r.___.r......._-r.._.r.._.__.._... R Rl R, AL,
= a - v m o dowow wodr ko EREN - -
P A M e e e i e B T LN L o Sl e A P L e
o BRI e W A e o s e W e e R e e L N P o L P -
R I N I L N A g L e M AL N N A e W et e At )
T TN L el o A it O L St o P e o I A L N
L I T N o e ol L o SR At P L R R N N T I R N P o o ol
L]

iy L
- Fd h i ok ik o) S
[ ML ML 1“...“.....__... R N e N N ___.t.___....._....._-.__.q...l.._n_-._-_.q._.....-__-_u_

- i - * ar
.._.ri l..-_.-_.-.!..-_‘..-_h:...1 s .__-...._......._. .r............._..._..1 L ._.....r.r.._.-..._ .__.r.._.-..r .._..r.__..-_..u-..-..-...1 l....‘ .r.-..-_l.!.-_-. Ty
- & Jp ol w B b i gk e & b i B b § N mok bk Jpoaode b Bk kN ko - FF A ki A
P W B dp oo ok b kb h ok oo om o dr h oo koo h kb oaoa ko hokhod o d g Bfpiphoa
o L DU N N N N N B L I T I N e L )
a ¥ Wb iy dr 2 g e de Uk b e m o d oo de b om g b o s om oy NN kA
L] i 1 T I I e B | & F kg i
Ploia - LI ) e e
Bk ol oqodr de dpde bk bk by e Ry oy odr kB dr kN R ke bk droh S ok § k kg b ok m b odr dedr de b e 4 e W
.rr...-..-.-....l.-.la......ln.qi#r#bl_-.....r\..._-...._-li_-.- Podr dr o m g § b dp o b & gk i hir 0y R
At .-_.rl..a.l..'l.....-_.r.r.....-..__..-......-.... P .-..rl. r.-..r?.-..__ a A .r!.-.t.-..-..-......' N .r.__.._....... .4.-...1.-_.-..._.._. ._..-..1.-......-.... L L AL .-_.4._1....!..1.-...1.-. at .....r.-.t.-......r.....r.. j..rl..-_.-.tl.r.-.....l_ti..-..-_.....-.___..-.....-...r .-_I.-.-...-..-.
A e b F ko Jrodroda B b o dude boodr ko 4 dr B of Jp N i & b .i.-..r.-_l. P N N o A N N e B LN
e ddr dp AN e or o M ok kb b odr dr h ko de ok bk m B Uk ok L O W ek ke g dp 0 b ap de b U e ok b ko b i
L B R R T D I R L N dp b F F bk oy o b Kok A Bk U S dpdr & oo b FE
e T T A A A R I L A LI L R ] & apdp it dr B dp A b da b B Bk dr g o F kg N
a a N I e T B e e N ) EC N ) dp e e e e m ke dp o dp ok dp de g ey de B b e A
B e b b b e o b poa LB R A h b FF o ok F ok i ¥ ir e e dpodgp e b & deodr drodr e gy o L o &g
M d wod kb drode b &k g gl kg odr o Jpir ke Fk o oy BR b X q m e drodr ok e ar i b o Jrodr m i b 4 M F ok E R
e W B g B b odr b dr ke e kbl A 4 b ko W W W e dp oy Bk b dr ok e 4 X Mo odr B @k & N ok bk
m iy R R U dr ke e de dr oy 4 dr b r Bom e kol kL N R L .....__ir.._..r.__l...._.nr.r.....r.r....-.l.....-.1.#..
SRE L N I I R N T L R P B R P ) LA L L L R I I L R L LI
A h w b dpoawr a ko dd h h b b b kg h kb Fhoaxkd §F & dedrodp B oo B O de a Jp b dm ok ko dr a b dp ok e B dp o dp
L R T N R R T N L] * LA BE I LR B N et L L N i dr o
L L L L LN T PR R N P P T L i L ..................r...-...-....l.-..r.........t.-.#l' 4 4 4 d
R N O B o o e  a N A N el o e e T e e )
L LT D P I I P R L R B O o E dr dp e B dp e dp by ok B A Ak b e ARy R
ok B dp g e b i o b drode A | K b B - b &K L] L L I N L I P B L R N LIE R N LN
Bl e dr b b dp s ol b je i om e b bl e dr o op 4 ko : Jp M e Jr e e de de g B ke drode fdr @ X e e dn o o i A sk i
L ............qj..l......?...................?.l ....-_.........—...t.-..._.......t_._..-_.-_.rr ....._.....-_.....-..-..__ I.-..-_ .-..—.._..r....-.tt.-.l_.-..-_ l.i_-. L L .-..-_.-_.-_.._.i..-....-..-..-..._..-..r.rt...l.?lt....-.l....‘.-_....rl..r.-_-..l}l.._.l.-.l.__..._..._.....r.-..-.l t.-.-.l......-_.-.tr.-.....
b W e e e B R dp e o g B de i o dp i oo i A R A B O e i e de o 0l A N R e ok e i o dp ke
Jod dede B b b e b g oap b b bk e dr e B g Bk F oy R dp e ko o b b & e A f o N ok b B i e i L L R |
o dr dr g A B F e f o o l F o s o Brodre o ] e drodr & R :._-..-..-..._..-......_..._.l._.-..-.l.....-.'....-.l.r.._.l_-..-..-.il...l.-..-_
bodr dn e B Mk ko b ow o Jiom b g ko k Mk e fpro b M s o X & iy g de de o dF dp o et ko e oo b ek dp e k& N U N N )
- hdm By b bk ok koW b o b m kb e F ] b b p & o droe i dr e o e de o dp g e ok dp oy e e oy f ok e LU L B )
ok m d dp s Kl bom dpodrodrom oy i o b b A B o B W dp g dr o o dp e o e dr o i o F o o e B i o Rk
o S dp ke ok bk M dr M e g a Ao g i b ok A ok ol g e B Bk e e b dr kN ok o b B a A i ke g
ol o koo ko o kox i EE LN TN I e N e N L L] dr o dr b b dp ke } drodr 4 mh how i j oyl kiR e N |
-t LT DL T Bdp & fr b e & ik b dp i i B & LI L N I N RN R R N ) & by &
I P R R N N I TN N I IC N D N B N A L | e N L N N R N N N L L O
R SE N B L L T T I B O o ) L4 dr o W e de dr o S 0k de R hom b ol ok L bk &
LR S AC A L A P e I e PR ) i - Jroj i X 4 F K & a dr X BN i &k
= e drodr o K dr e o dr & dr i U dp i & kK I P ) L R e e e N
bk om b eddr S A Bk Rk gy &R &M Eodr g b dp oy o g i A ok i B B Rk e B K
PR o g drodr & a e g i b e dr R A E##iki##rkt.—.tll.—f.ltlll.
= m o R Sl g b ke deap dp l b kN e g o E A R oar by de rodr dp e e e b o i S e N SO N
LRLE N U L] 4 kF Fox ey e bodp Bk oy §okod koo ok LI N N N N L N
L e droa dp & dp & F b g g 4 o F & & m i by & R KA
N Xl dp o i i o A Al e R RN e
ERE LU ) de owr b Lok 8 N ko F A& 3 A E In dp g o A o oy e S 4 K OF A i
EI T N | EUL I C I T L ) ] dr i o & oy drom bk B i X &k
Er e B b d o A & kK - } ) 3 dr B gy e e X b e e oy e AR
v i i dn :..._.1.-_-..-. L} ] I.'I.-_ .-.ill.-..r.-.......ﬂu...-..-.
RN - e M) -.-. i L e W i N
e L | * | ] L o i N
- b A W K T
—.nr.__n..... PR -
-
hr.—..rll.-i L IH
r -
-.. |
N

I
A~
L] |
r L]
& |
.1-_1. EIII
- |
: .
- L | I.".
“a W .._.__._-..r._...-..._. B
r Ak s . omowmow ke w o) []
F o
Y

W

X ar
A

T A A
e
R N L N s ¥ .........-%-. »
’ »

A ar R ek a ek i K i d i 3 Ok ok
Py e e A B e m Ay ke Wy ot )

R N N N R e o E o ot )
N N T L I N A A i el 3 _.._-_._..4:...1._.."_-_-.-_.-_ L R o
A e A e Uy ep il ey d e e dpde e o Bk el B e sk K M4k e W N e e e i e K N
O R L M R i e R m aw h dp ke e K ded e &R R EE R N e L N N MR N e
PN R N RO N N ok kR o i iy ke e e ki e ke X e
T I A e A L PN AR N ) ek R R O R e )
e e e T e T e e e T T,
A A wag d aed N N ) T T e
SR A e A A Bod e i B e B e b LR ALk
. R N N R T M Y S Nl e N NN W N

i P e A N N ek kK h F e Bode X F A K ok ok kA

- .....q._.l.__..._._,..__..-_.___.._.-.q.._..___...._..._.__... L N N AL ML el a2 el MMM N A SN

" a oo R

i
EOERE RO S a3 N )

IS

ax
*
L.

A f ¥ X

N N R K N M L e N e W N N W e
A et .-.._.._u.._..r-_.-..l.a..r.-........-..-_I......r.._.-_.a..r.-.lt.r.....r.-.t.rl.._... l..-.'

-
e
H:I;IH!HHHEHI:'HP;;‘!!'HH;

Xow N x
. O At Tt ) T,
a N kb oa & .Th .r!.... A .r.-.-..;.ll.....th.l.... nr -_i.rl.l .;..-..!.-.i X .-.l.-.}..r.__.... L .r.;..l.l.r.t... ..1.-. * .-._-......-.ll..-.l..r.r.- A .r.il.-..rl.?i..-..!... .'.-.Itl..-.l..-.ll_l :
e S R N e e e A P I P A o %
Pl ' dr o dp dra A g dr ok i o e i ar o e R e e e T Tl T S g R i i
T N B O L I I N o N N o o e
s wa e a T e _-.“- e L . i
wate T T v a e e a a  a a  TaT T  y L L e T T I T i ey N Y e e aa - * x
e ¥ T " Pl T T I e T L A Y .._ . iy y o
.._i-_-_ a
F ol b owoa wdpde oar de o dedeoar o hode ol ko o dn il o dr i B dp o ki B0 -
=t W T T T T T T T T e T T W, i ) _._..-_.
Fr Pod e A N e e e .._.r..l.._...._r.._.r.._..-__-.l.....-.... .._....._.-.._.....iln....._.-..r....__..a... .._.._-. - 1)
_..__11-.r.|.1.r__n1.__.rr.........__.-_-..._.knit!.......-..-.:.....-.-.-..r.r.r.-.?....-.l.___..-.:.

& W F F i r & & *~ L N r F |
I A I LN A I ML T TE N AL UL AR L L nte M A R Mo i
NN NI A R ]

R T S NN A N o N e N SN
r

L T
A e e e T e e e T T T R
L N L I N N I I Al L I S R i,
PO A N RN .__..._..._....r.._....__._.._..._q...-..__......__._....._.__..._....._.-_._.........._....r....r....._....__...._...._..._.4.._.__..._._......__.“-.-_-_ -..u..”-.._.- [ 3
e T L R L U L va_..a._..-

"
]
L kb ok 4 ' I Fh ¥ li.
oA = . ...“._ i b nn...”.r ..1“ l.__.............l.._....n l.._H.._. I ._”.-.-. e .r.r.-.ri..-_.tl..__........-..r”.._..-..-_.-_...
R i Tl T e T e e e S .._....._l..._.....l.__..rl.... .._._..-.... I.-.l........?.r....._.-..._.......l.r -..-..-_....... .._....._-_.-_1 [] ® m
ek mora m ks kb M Xk o khomhonh By dou i dp ok Bl oapoar ol dp ko e dp A X whopp B E
& s o kh j kb kMo ek ok oa h dom i Pk b o h B om o 4o (M
s n ke ki h b b gy h kA kM h ik ko d X kir p 4 B ¥ ]
.n.rn.r.._.r.._.r.._..._....l.._-..r.q....._ .....-..h..t...r.q.l.n.-....ql.' ........tl......l.....tl l...-.....t..........—...-. a l!l
B e T e R S ir & } 5 i
.||.._..1.._..1.1.._..__1|..__1.._.._.._..._.._.....u.._.ln..__a.._.lu.-....___..-...___.._.u..._.._.1..1..1.-..1..1.....1..1 .-.It........_....—.._.tj..__............-.h...-_.....r Bk ke d b kol Mg dpo e S b i 4 F BN 4
P T N N e o I T L TR o e N o S gk ek ow dy dp A ke ok by 4k W

T T e e e e e e e e T
-

H-_.._._.__.rk.__...-.q
i R A R B e N N P o el N A N A N A TR N I

13
L IR )

L)
L

N e T I N e i I N L A N M T AC A e Al M e N e R P I S A I e A I I P N e

s owd ok Jpode b b B o Mok doxr g on ek kN odroa d Mk kN Moo Ak k) ik bdd o g N E R Ry Joj e b X b | f bk h ko d b Ffror Fok o omode i droay doah ook drd kg g

T e e e  a T a  a  a a m ea a  a  a

O F B dr m Beoar Jpodeoap h F w dpohom om B B ok o dode iy B odrowr g e Jdp B ] Aok B m b ar o om dr droar e ] b e dn B B B dp Je b B o Jr oap dr & N o dp B 4 B dr M % J oo dp L § o ook b Jrogp - § Juowpodnode b § koA og N S N e Y

" ....-.-......___..r..........r.._..-..r.._.r.__.._.hltn....1........1.__ A N -_..._.-..-_._I...l.-..._._.__..rnl......l....__.__.._.r.r.__n.r.tt....—tr.__...._" ..\.-....rn.._..-.-...............-.1.__..!...._1.-.__ll.:.ll..nt_-..-.i.__... .rl!._.....__.__.._......q.r.__ LR qhb-nbli\?n.r...}.l-..._"l.~. .1__..r|.-.q?.-.._\.__l.r.._..._l.r.._....I.._....v.r?.r.....r.r.q.__.r...“-..._..._.....-.r.-..-..r-_.-r:_ ir
dp B dr Uk dy o de i ke dr o b e BN i ke i Bl e d oy gtk ko ks bk bk ok XX R kB

e N N T L e o R N N N N o o N N L s
F L N et 2R PN A I N 27a PR N A e X ok kTR P O i e e o el
A t.qt.“....tt.._-......t.-....__.“.q......n.—H.u.__.__..____.q.....__.._...”..M...”.......q.t.q....tf.ru.w.-.........r...n...l....r.._“ .r.r....q_.“____.”.__.._t&.w.r.“.-“.q.q.r.-t.r._..q...........nt:u_.___.v-.......t- Mt .-H.__“..__...q”...u.r....rlt....__...1.._.._1“.._...“»._...uu....___.._....._.._.,q...__..“.r“.__._....___.._“...........Ti._.h.r...-nn.r...n..r.q.._....“t T e
N I I i LI RO MR R O T I e g e e W L b T R N e

- e e o o Do o e T e T e L T o T e 3 0 e 8 e e T T T e e T T M T u T T e e T T e T e e T e T L e T T e T e e T e o

»
»

L
"




	Front Page
	Specification
	Claims
	Drawings

