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Genus and species of the new variety: Malus domestica.
Variety denomination: The present variety of apple tree

has been denominated ‘AB17.

BACKGROUND OF THE NEW VARIETY

The present invention relates to a new and distinct variety
of apple tree which has been denominated varietally as
‘AB17’; and more specifically to an apple tree which 1s prin-
cipally characterized as to novelty by producing fruit which
1s larger than that produced by the ‘Kidd’s D-8’ apple tree
under the ecological conditions prevailing near Ephrata,
Wash., and which 1s further less acidic, and which further

produces a flower having a purple color with red-purple
highlights.

ORIGIN AND ASEXUAL REPRODUCTION OF
THE NEW VARIETY

The present variety of apple tree ‘AB17’ resulted from an
open pollination of a ‘Kidd’s D-8 apple tree (U.S. Plant Pat.
No. 3,637) 1n 1986. The seedling was established by me in
1987, on 1ts own root, at my test orchard facility which 1s
located near Central Otago, New Zealand. Following several
years ol observation of the new selection, budwood was
removed and then sent to the NRSP-5 quarantine facility at
Prosser, Wash. in March of 1997. In May of 1998, virus-iree
budwood wood was released and second-generation trees
were established by budding onto ‘M26° rootstock
(unpatented) at a test orchard which 1s located near Ephrata,
Wash. Fruit from these second-generation trees has been
observed during the recent five cropping seasons and com-
pared with the fruit earlier produced on the original mother
tree, which 1s still 1n production at my test orchard 1n Central
Otago, New Zealand. Botanical and pomological compari-
sons of the fruit produced by the second-generation trees
with that of the original mother tree revealed that the second-
generation grafted trees produced fruit, and had other
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botanical characteristics, which appeared to be 1dentical to
that displayed by the original mother tree.

SUMMARY OF THE NEW VARIETY

The ‘AB17” apple tree 1s characterized principally as to
novelty by producing an attractive bi-colored apple that 1s
somewhat blocky in appearance, but which further has an
excellent texture, good sub-acid flavor, and moderate storage
life. The present variety matures for harvesting and shipment
on or about September 10” under the ecological conditions
prevailing in the Columbia Basin area of central Washington
State. The present variety 1s easily distinguishable from the
truit produced by ‘Kidd’s D-8 apple trees (U.S. Plant Pat.
No. 3,637). In relative comparison to ‘Kidd’s D-8 apple
trees, the average harvesting date for the most common
‘Kidd’s D-8’ cultivars grown 1n the same geographical 1s
August 30”. However, the apples of the new variety are
larger than apples produced by the ‘Kidd’s D-8’ apple tree
growing at this geographical location. In addition, the apples
of the new variety are less acidic than apples produced by the
‘Kidd’s D-8” apple tree. Furthermore, the new variety pro-
duces distinctive flowers having a purple color with red-

purple highlights 1n contrast to the white flowers produced
by the ‘Kidd’s D-8’ variety.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are color photographs of
various aspects of the present plant. The colors are as nearly
true as 1s reasonably possible 1n color representations of this
type. Due to chemical development, processing, and
printing, the leaves and fruit of the present variety may or
may not be accurate when compared to the actual specimen.
For this reason, future color reference should be made to the
color plates as provided by The Royal Horticultural Society,
London, and other general color descriptions as provided
for, hereinatter.
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FIG. 1 1s a photograph of a fruiting branch of the new
variety at near harvest maturity as grown on ‘M26’ rootstock
(unpatented).

FI1G. 2 1s a photograph showing the external appearance of
harvest mature ‘AB17° fruit produced from the second-
generation trees now growing on ‘M26° rootstock
(unpatented).

FI1G. 3 1s a photograph, which exhibits the displayed flesh
characteristics of fruit produced by the new variety of apple
tree when taken 1n both the longitudinal and cross sectional
planes.

FIG. 4 1s a photograph displaying an open tlower of
‘AB17’ of a second-generation ‘AB177” apple tree now grow-
ing on ‘M26’ rootstock (unpatented).

NOT A COMMERCIAL WARRANTY

The following detailed description has been prepared to
solely comply with the provisions of 35 U.S.C. § 112, and
does not constitute a commercial warranty (either expressed
or implied) that the present variety will, 1n the future, display
the botanical, pomological, or other characteristics as set
forth, heremnafter. Therefore, this disclosure may not be
relied upon to support any future legal claims including, but
not limited to, breach of warranty of merchantability, or fit-
ness for any particular purpose which 1s directed, 1n whole,
or 1n part, to the present variety.

DETAILED DESCRIPTION

Referring more specifically to the pomological and
botanical details of this new and distinct variety of apple
tree, the following was observed during the 2006 growing
season under the ecological conditions prevailing in a test
orchard, which 1s located near Ephrata, Wash. At the time of
observation the apple tree was eight years old. All major
color code designations are by reference to the Royal Horti-
culture Society Colour Chart (R.H.S.) (3™ Edition) provided
by the Royal Horticulture Society of Great Britain.

1RE

L1

Size.—Generally — Average as compared to other
apple cultivars. The second-generation trees growing
at the orchard near Ephrata, Wash. were prepared by
grafting the budwood coming from the original
mother tree mto ‘M26° rootstock (unpatented) 1n
1998. These trees now have a height of about 4.3
meters; and a width of about 2.4 meters. These trees
have an overall shape that 1s spreading and open. The
shape of the resulting trees 1s somewhat dependent
upon pruning practices.

Vigor—The present variety 1s considered moderately
vigorous under the current ecological conditions pre-
vailing near Ephrata, Wash.

Hardiness.—Generally — Considered hardy under the
ecological conditions prevailing in Ephrata, Wash.
Productivity.—Generally — Considered medium pro-
ductive to productive as compared to other cultivars

maturing 1n the same season.

Regularity of bearing.—Considered regular.

TRUNK

Size.—The average diameter of the trunk when mea-
sured at a distance of about 45 cm. above the surface
of the earth 1s about 11 cm. The trunk 1s considered
medium stocky for the variety.

4
Bark texture.—Generally — Considered medium 1n
smoothness.
Bark color—Grey-orange (RHS 164A).
Bark lenticels.—Numbers — Considered numerous,

and generally horizontal to the plane.

Bark lenticels.—Shape — Variable, round and elon-
gated forms may be found. Round bark lenticels have
a diameter of about 1.5 mm.

Flongated bark lenticels.—Length — About 2 mm. to
about 6 mm.

Flongated bark lenticels.—Width — About 1 mm.

Bark lenticels.—Color — Considered grey-white (RHS
156D).

BRANCHES

First-year branches.—Numbers — Considered numer-
ous and generally having no spur development. Scai-
fold branches are considered moderate 1n number as
compared to other common varieties.

Crotch angle.—First-year branches have a crotch angle
of about 45 degrees to about 90 degrees. Scaifold
branches have a crotch angle of about 65 degrees to
about 90 degrees.

Bark color.—First-year branches have a yellow green
color (RHS 148A). In contrast, scaffold branches
have a bark color considered to be grey-orange (RHS
164A).

Bark lenticels.—First-year branches — Few 1n number
and elongated 1n shape. The lenticels have a length of
typically about 1 mm. and typically a width of about
0.1 mm. to about 0.3 mm. These bark lenticels are
typically vertically oriented.

Bark lenticel color—First-year wood — The color of
the bark lenticels 1s considered white. This color 1s
not considered distinctive of the variety, however.

Bark lenticel —Scatiold branches — The bark lenticels
on the scatiold branches are numerous and elongated
in shape. These bark lenticels have a length dimen-
sion of about 3 mm. to about 5 mm.; and a width
dimension of about 1 mm.

Bark lenticel color—Scatiold branches — The color of
the bark lenticels 1s considered white (RHS 1535C).
Bark appearance.—Areas exhibiting a scaly bark
appearance can be found on four to six-year-old

wood.

Branch pubescence.—First-year wood — Present, con-
sidered moderate 1n amount, and white 1n color. This
color 1s not distinctive of the variety, however.

Internodes.—Spacing — On {irst-year wood the aver-
age spacing 1s about 3.4 cm.

LEAV.

T

S

Surface texture.—Considered glabrous and leathery,
and having a light rugose on surtace.

Pubescence.—Generally — May be considered
medium 1n abundance on the ventral surface of the

leat.

Pubescence color—Considered white. This color 1s not
distinctive of the variety, however.

Average leaf length.—About 11.6 cm.

Average leaf width.—About 7.8 cm.

Petiole.—S1ze — Considered medium long for the vari-
ety.

Petiole.—Length — About 3.1 cm.
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Petiole—Width — As measured at about mid-point
along the petiole, about 1.8 mm. Pubescence 1s
present on the petiole.

Leaf form.—Considered oval.

Marginal form.—Considered doubly serrate.

Leaf tip.—Shape — Considered broadly acute.

Leaf stipules.—Generally — Normally present, and
having a length dimension of about 1 to about 6 mm.;
and a width dimension of about 1.3 mm. to about 2.1
mm.

Leaf color.—Dorsal surface — Yellow-green (RHS
146A).

Leaf color.—Ventral surface — Yellow-green (RHS
146C).

FLOWERS

Time of bloom.—1ypically about Apr. 29, 2006 under
the prevailing ecological conditions existing near

Ephrata, Wash.

Flower size.—Generally — Considered medium-large
for the variety, and having an average diameter of
about 47 mm.

Petal size.—Width — About 20.7 mm.

Petal size—ILength — About 23.2 mm.

Petal color—Considered purple (RHS 76D); and fur-
ther having highlights from the red-purple group
(RHS N66C). This 1s 1n stark contrast to the flower
produced by the ‘Kidd’s D-8 apple tree (U.S. Plant
Pat. No. 3,63"7) which 1s entirely white.

Stamen.—Length — In a range of about 4 to 8 mm.
with an average length of about 6.8 mm.

Stamen.—Color — Considered yellow (RHS 6D).

Anthers.—Color — At full maturity, the anthers have a
yellow color (RHS 6D).

Anthers.—Length — About 2.7 mm.

Pistil length.—About 11.5 mm.

Pistil color—Yellow (RHS 6D).

Styles.—Numbers — 5, occasionally 6 may be found.

Styles.—Form — The styles are typically fused at the
base. The base 1s pubescent.

Styles.—ILength — About 7.3 mm.

Styles.—Color — White from the union down. This
color 1s not distinctive of the variety.

Stigma.—Shape — Generally having a rounded top.

Sepals.—Form — Curled downwardly and inwardly.

Sepals.—ILength — About 10.0 mm.

Sepal pubescence.—Present and considered white.
This color 1s not distinctive of the variety.

Sepal—Color — Considered green (RHS 143C); and

having highlighted tips from the orange-red group
(RHS N34A).

FRUIT

Maturity when described.—Generally the fruit pro-
duced by the present variety 1s described as 1t would
be found at full commercial maturity. In this regard,
the fruit of the present variety was ripe for commer-
cial harvesting and shipment under the ecological
conditions prevailing near Ephrata, Wash. on Sep.
10, 2006.

Fruit size.—Considered medium large for the species,
and having an average diameter of about 8.6 cm.

Fruit form.—Considered round conical.

Fruit stem.—Generally — Considered short for the
species. The stem has an average length of about 1.8
cm.

0

Stem cavity.—Average width — About 4.0 cm.

Stem cavity.—Average depth — About 1.9 cm.

Basin cavity.—Average width — About 3.8 cm.

Basin cavity.—Average depth — About 1.3 cm.

Calyx.—Generally — The eye 1s generally considered
divergent.

Fruit skin.—Texture — Considered glabrous with a
light bloom.

Fruit skin appearance.—Bicolor with the overcolor
being a mottled blush. The overcolor of the fruit 1s
from the red group (RHS 45D). The undercolor of
the fruit 1s from the green-yellow group (RHS 1D).

Lenticels.—Generally — Normally present and moder-
ate 1n number. The lenticels have a diameter of about
0.3 mm. to about 0.5 mm., and a white color (RSH
155D).

Core Shape.—Generally — The core shape 1s flat
across the stem end and decreasing to a point at the
apex end thereof.

Core.—Position — Considered median and approach-
ing distant.

Cell shape.—Considered round and not tufted.

Tube.—Shape — Considered cone shaped.

Sepals.—Surface texture — Considered downy.

Stamen Position.—Generally — Considered median.

Axis.—Generally — Axile and closed.

Seeds.—Numbers — 1 to 2 seeds per cell are found.

Seeds.—Color — Brown (RHS 200B).

Seeds.—Shape — Generally considered acute. The
seeds have an average diameter of about 4.1 mm.;
and an average length dimension of about 6.3 mm.

Flesh color—White. This flesh color 1s not distinctive
of the present variety.

Flesh firmness.—Generally — Considered firm yet
somewhat melting.

Flesh flavor.—Considered mildly sub-acid and deli-
cate. The overall quality of the fruit 1s considered
good.

Brix.—At full commercial maturity about 15.4.

Fruit firmness.—About 15.8 pounds at full commercial
maturity.

Starch content.—Based upon a scale of 1-6, and
wherein 1 1s considered to have a high starch content,
and 6 1s considered to have no starch, the present
variety 1s considered a 1.8.

Fruit aroma.—Considered slightly aromatic and some-
times wanting.

Keeping guality.—The present variety has been kept up
to 45 days under typical apple storage conditions
with no deleterious effects noted.

Pollination requivements.—The present variety may be
pollinated by any diploid apple tree blooming at
about the same blooming season.

Fruit use—Primanly for fresh eating.

Disease and insect resistance.—The present variety 1s
considered susceptible to all insects and diseases
found 1n the region of Central Washington.

Although the new variety of apple tree possesses the
described characteristics when grown under the ecological
conditions prevailing near Ephrata, Wash. 1n the south cen-
tral portion of Washington State, 1t should be understood that
variations of the usual magnitude and characteristics inci-
dent to changes 1n growing conditions, fertilizing, pruning,
pest control, and horticultural management practices are to
be expected.
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Having thus described and illustrated my new variety of which 1s larger than that produced by the ‘Kidd’s D-8” apple

apple tree, what I claim 1s new, and desire to secure by plant tree, U.S. Plant Pat. No. 3637, under the ecological condi-
letters patent 1s: tions prevailing near Ephrata, Wash. and which 1s further
1. A new and distinct apple tree variety of apple tree less acidic and which further produces a flower having a

‘AB17’° substantially as illustrated and described, and which purple color with red-purple highlights.
1s characterized principally as to novelty by producing fruat * ok k% ok



. !
i A
Ol e
W

R

.I...I. " :"IJL.,

US PP20.,016 P3

& & ..
AL e
CEEN NN
o X d a4 N .

b U ko a drd e kR
e e
P
dr dr & w dr Jdrodr Jdroip i
e
o R
ik o a  ad
-l
. Ll ok i oa b AR
e
L
M M M M R
N R W am dr ok & O b

Sheet 1 of 4

“.__.......___l.__..__r.-_.

T mow

o N ]
B .'l...i.h.

L}
.

1
i
L)

Bk kg - on e ooa
.._..__.rl-........h.._.“....-.i.-.1.
TRt

A T RN NN LN
L R

LGN LA A
LA M

LA Ot

.

.

)

r
-

F i

L]

L ]

F
L]

P

L]
L}

May 26, 2009

» X ¥

)
)

Lk 3 o)
»

xx
A
NN
L
o

L
Lt B N

3 i r
n

o et
LM M
LIE N U B N )
LI |
L L BC
e
*l.l.l.

L)
L)
tx

o
.H...H....a...“...”., .
[t i i
o
. & b & &
s F F = - "

P T i

P R R
T e
SRR N

-
Xk iy
L] -

ok om b on b M

dr N - a
AL N )

0 e
._......_.....r...t....._..__.u...“....q.. LY

o Tk a a T ;

QEN LI ML »

P
P N "y
a .r.r.._.-..r........l.-......._..._.q ) __.-.-.l
T e ke A i 1 -

i
ir ip
.n_...
[

U.S. Patent




US PP20,016 P3

Sheet 2 of 4

May 26, 2009

U.S. Patent

N T N R R A LA R N N

e O o S P [ ] E I X I i A g & ] L N .

& * [ - i [ ] [ J [ J & [ J [ J [ & O o i L L L
”.r”.._ H.-...t”.qn._.”...“...”...u...“...n..ﬂ.. ”.._ H...”...H...H...H“.H.q....-.a ”...H_..”...“- H.._H....q._._n.q“- ”1._1.4”_-”..”.__ H...”.-_th.. H....H...H._.H.._ H.-H...H...H.q......”hu...r.r“.rt.-u.r...._q”.. “.._.“.._ 'y ”.._.H..........”.__.H.r...4H.........H4H.rH...H...H.rH....-..4......H.. H...H...H.q....q.-_.—”.q”.._”...”.qn...”..." VH "l“nn a..“n“““.."a"In..HanI"nHa“uHn“x“nﬂannnzua“x“a"nﬂa“nua Hﬂﬂ!ﬂlﬂﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂ “..“
W W dp e de e el e | e e e iy W e e b e e e iy i e 0 dp o e dp e e e ey ey iy e il e e e e e e U ey e iy W e e e e W ke 0 b e Bl i kR 1] | ZEKERENEERXTARELEXEEREXRXNKRER K R E N X AR AN
B W e X R e e e S e e dp e e e Bl ap dr e W ek e e Uy e i e e e BN e Up Sl e e R U e e dp dp e dp dp i O e de dp e e 0 R g e dp iy EE r FEFE R R E RN AR N N AN A A XA AN ExE X xRN EA
r i e A e e e B B N e K ke bl A e g R K X N e N e Nk Ko K e e e bl dp e e e iy e de o dp b R W i B dr Rk N e i Xk dedp e el i B el e iy n..nlaluln:ﬂa:x:xalnnnnn:n:n::xn: L
LAAE N e ol M AL S S A R N N N A e R N N R N N N N A A R N N S A N el N I R N N N R A ZTREEEEXAAXAXEEXEEXXAEREREXTX ER A XEREXNREENR
& W e e el N - dp e i e dp e ey dp p e dr R r B i 0 e dr dp dp o dp ap e W 0 e b ey e ey e e e e ke e el e i R x e e i e e i i P i i
b A el e e e L D A L R W N RO N N O A R R N R N e S B L U R S UL R B L L e lllnlxInnananxannunxnr.uxnnx! L AR X NN EENTEEN
kA i RN X LR ot O e el N N N N et B T N A e L N I Nt e R W N A el N N ERXIEERELETENNEREMAEXENENEEEEXEERERERERRLXXKEREXYNYXEKNXIXEXXEREAR
CE e N N e g il el O iy N B e e e e B e e e e e g iy Uy e i e el dp e 0 B e e dp e e iy i e dp e e e iyl e e B i e e e S i N AN XN EE R AN
B K U de & A e i e dn el e e e R i i e e dp e dr b i M de R p ek r e bk de dp ek e B e N de ok de dpde B b S de R ko k R i e e “__.laarnuaa__.aa:xn:axnua:xannxnxnun:nnnunnunua:a:a
Ll SR N R N e S AU et Nl S A R N N N N I R L N A U R R N el x E R XXX XNEERN NN NN AR MR AR NN RN NEXEXEEN
P N ot b T Nl o N N R N N L A T o 3 U Ml R B N e e A i i i i i i e i e e e ey
Bt N e e e W N N dr e e e e i 0 e e e e W i e e e e i e e e ey e i W e de o e g ke de b op dp i ke dp gk b e R N e R lnll._.ixa:Haxr.anr.annr.nn:an.uxnuannnnannnnnanzanar_ln
du g dp By ek e Xl e dp il A e ey e R i R ik e dp dp e e dp e e e e e e 0 e 0 e kB e W de b e e i B e b e e g e e e i e N i W it N N A i A N L
B dr W e Wl e O ir p i U el e Brp W il e dp B dr dp Bp i B e dr e e e e B e e B U i e e e Up e Wl el e dp p i e e B i 0 il e e By i e A i i i e
I T N e i i i e e ] L
BOR A i e ok X i i g e e iy N K e o e B 4 R N R A ke de e kR e bl & Sl el e U dr A e B dp e i e e e ke Rl & e R i i i
N AR R el I e e A N N N e R R N N N R T N A el N i i S i i S i i i L]
B b e ol R W 0l b e e W N e e e dr e i b ke de e e i e i e b b b de b dr B O b B Bl kode dp dp B i e de O de e e de e ke I A W ] L
dy g dp g e e e e e e dr e i e e e e A ke g i R 0 R Bl A e U W dp b kb dp o dp e i il dp e ap ek b A drdp ke e mde b e L i e e i e i i ar
DR e e Ut N I e N e A e R N N e R M L e R A N N N N e I i e o i i N i e i i iy i i i e i -
dr B dr sy e W e e de dp p e ey iy e B e e e e dp e e e dp U ae Bl de by dy e iy a g e e B e dp b @ i 0 de de e R de ok dr A de dp e e kA O dp b RN R R R N A A O MR A AW a0 M e W e PN A A N N A e . N
L T L R R T o N I L R N A R N A N L N N O N N ) R R A A AT e A A A e A R R A e e L
oy e el p iy e el e e e e e e e o dr e e b e iy ir el e e e ey iy iy e e Cop B ey Uy 0 e e bl iy gy e U e dp e ey el R e e e B i e T A i e e i e i i i ur
N i ol e e e e N e b R dr e dp dr e il e e e e kSl K dr B e i e ke e e e e ey dp e e dr e dp e e ki de e de b i e i ..nnnaaxnr.nar.xr.Hr.r.:r.nr.xxxnnxr.xx__.r.v.u__annnnununxnuanr_nulwlvl L
L A N L A e S N R B ot L SO R S N S B T I A R N A O e el N e K o e i i N L | X &
LM e A R N A M I e e I N R A U N N e e N N R N A U el L o B A i i N S A i e N i i i i e i i i -
Wl R e iy e el e R W e e o dp e e el b e i e i e el By i b S e U g ke e iy kel ey e R el i B i N i e i e Pl i ir
L R B L R e T S el L N N N B N e N A N T S N N A R T N N N N e e ) N A N N A Wi o S i ] ara
A e o dr e e Bl e Uy b e dp e dpp e 0 i e e dp i ap e dp dp b dr p e iy W e e ey Bl e e e ey iy el e e e dp iy Uy e o e e i 0 0 e e L g i i e e g i i i i | Xk
I i e de e e R i B ok o e e ek M i e e b b e e B dr e e de e ik e e i Bl de de e b B de e dp e dr g il R N e e e kN G i R A Hv_n:Hnnunuuu:nnxnuuuunlr__.u_kﬁh.l L)
droa Al dp bt r M e de Bk e o ] e Uy it i e e dp iy e i 0 de e e b A 0 dp dede e @i e e b e R ar & e e b d i e e ] L i i i e i i i i e L, ]
N o e e dp dt Cip ol e el e dp iy 0 B e e e e N ip e b e dp e g dr e e i e e e e i K L e ey e i e e ey e i R el e 0 i e e | A i i i A e i i g i i i A i i i e e E X
i e dr o dp e B e el e e ek i iy e el e U e iy iy i el e e e e 0 Rl e e e e e Bk ke e b B g e dp e B e B ke p e de ol e e e Sl el e e e A h" njnuuvma:luu:x:r.xxnnu_:xx- I R N e X
| LN M SO S NN B N R N N RO N N N O A U N B A N T R R N L N O A N e ol L R N xR X EREX XXXV ENEE N XN NN H_.”..”x_._”nxnnxnnunnn:nxnnxnnaxnn”ﬁ i
N el de ko dp ey e e dr dp b dp e W eyl e dp Jd p e e e e e dp 0 e e B e e e e b B Up Uy iy O ey e dp e b e e o e il e dy 0 iy i e a0 R R xR e x x A N i e e i iy
W el e e e i e e e Ol e O By e i el e B e e R N o e b R W b dede e B el N e e e o B i i e e de el i e e A M N - ] i e i e i luluﬂ__-. -t
WAy e dp e e i &l e m ok e W A de ke e dp ko ke dp e e iy ke e e ik kil dp e e i ke e kb e e it i Ik X A A ol e N e i i e ] Ll
Irodn A e e dpdp dr dp p el e e e e e e O g e Bl e iy iy i e e e e Ny Bl de o dp Sl i e el g e op iy a0l 0 e ey iy W i e e e e iy W E N i ; AR A N A A R W A A A IR I PR N AN M N AN "
L NN N T S I L R R A e I N o N L N N N N ) A L T i i i i
r“....r.._.n.—........_.....4_._..__.....4..............-_.—4...._......_.._...H;t......l.-.-.qt....r.._.q....q“t.........._....._..._...-....._.r.-t“..-..........-.._..........._-....4....—....4....._“..........-...t....r.........ﬂ....-.__........4.._......................-...-._1.....1.'...._.._.._.r.._...4._._.._&_._......44............._........-....._... T " P R e X K r.n:xxxr.nxHxnxnxn1_.__xnxnaﬂrxinnnxnunxuanunnuln-ﬂn Ty
B i e dp dp e e e e iy e Nl e e e e O ey b B b de R e e il K e o g e ke & A de e dm ke e b A B dp o dp B g il dr kb i B i g I e L)
LW M SO SC S AL e O S A N M R N N L N N L R N N A Sl N N N ) A A A R AR N W R A X M W MR N AR KM NN L ]
N N N e e R N N O e e N L e N N AR N e e A S i i e e "
dr d de dp oy dp el e iy ke g e o Bl ke Xl g e il e Oy b i S e e e N e e ar e b i i S e e b ke gl e e u_xr.xv_xn-_xxnnr.na:nxr.xxxnxlln\n L]
N W U e e de ey e ek dp e A dp il e ko dp kit ke i A dp B e e iy e de ol e i e e B e e i e d kR N A A A A W R N A M M N A XN WA A AR L)
I dp dn p dr dr i dp ey iy p e e e dp drdr e 0 e e dp e ap iy e iy S ey e e Jodr g i Al e e R dp dp e iy ey ey 0 iy i e e e e e ek iy i e e gl i i i i o
I dr i de g e dp e e ke e B e el e e dp o i p U e O dr b e b e W e B de e dr oy p e S O e e e W e Nk e de  de r e  E A i e e e i
E e I S S A N A N RO N R I R A O R A R N o e N O L el el e R i i L
Lk e e N o R N N e e N A L T N AL O N Ll S i i i e ey P
R N Ao Sk Sk b b & dr ke dp e Al O e e e iy e b de dp dp Bk e aw p he de e g e B R g e O e e b iy 0 g e dp Rede o Wi i e A unnln1 i i
it ok e e i i e e e r e dr ol e ey e A | e e e e e 0 dp ey g dp b e e e e ke i el i i Ll g e i i L)
L e e o e e R N e e L e N N R e N e nuunxununxhxuaalﬂﬂl el ol ]
Iy M dr o dr b dr e e U e dr ke dp e dp kW e e dp e e e W A b By e e e W0 de e 4 e m O A dp b a ip p e e e dp e e i N d W e e L N |
T I I T I e T e T e R P T N M T I M P N P N ) A A AN N A M N A KN L N N
LR I e N N A e N N N A e e e N N Y O B R N e EE i i e e L
Wl de ke iy R dr ok dede e BCE R B e B e dy U e e O ek dy i e e e e B e e e e e e i il e e K ek R e e i e i LRI
T T I T T N N T T A L L Rl e el _a.v.xax.nan.xxnn.xnnual
dr ar o b dr f Jr o F Jr o de o @ B g dr Or Jr dp dp Jr b b Jr O dr Jr b B ooy om Jp Jroap dr B e ap b Jp Jr e g Or Bl de & o Jr Jr g F Jr e & e B dp dp oar O OF Jn dn dp L L N X
L t.u........q..t.._rt.r.. .....r..........._...._. 4- ....4.. .._..r.....___.....__ ....................__..._. ....__ ...4.. .4....—.4._......_....-._1......_.__ ....rh...................... . ) .4...... .........._......_ . _-.......4...._1...__.....-....._....:..___.......... ...4.4._......_...._.....4....r.r.—4.r.-t.......r.4......-.—4........._..__.__. L Mo NN .rxruxx'.nrnrxv.xnxnxrxnx :_xln K
LR B T A e N T O R Nt R N A O M o - i LA

A ok oo e b b Sk e d b bk d kN h koo ¥R oa ok how otk dhobw Fhh ok kS L b h bk iyt h X i o AN Aok
r.r.._..- .r.r.r.r....... ....... .rt.-_.....-......-.t.-.n *ia .._......r.._ .........r....t.__ * ....... .-..r.-..__ .-..._ o .rt.-..-.._ .-......r.__ .-......Tt.....-.l.._ ..1.-..-...1.-.....-..._ v, 1....... S PR .-..-_.r.-..._..-..._ .-_.....-_.. ..........__......_.....

L K
ar

...._.....l.....r?.-..-..._.....r?....rl......r.rl....l.._...-._...v.r.t.-..-.rs..__;_.r.._..r........r.-.....-....r.t....-...wl..._.rl...........-.-..t.-_.-.-..._..r.r._..h.-.-_....l......1......1.__..._.._1..1._1._.._1.._.r.._......'.r........w.r.._....lkn .._._..-..r__.__..._..-..._..r....r.....rlk.-..rl..__.-.._...._......r......_.-.lt.._

mode Jdpode Jrodp Jrode de Jp F o & de @ o du e Jr e Jpodp ok b o Jr Jp ook e b Bp Jrodp O & Jr o Ju b o Or B Jdroop 4 o B Jr Jr § B ko dp B o b & Jrode b g B dp b O B LA M N N KRN ER X
L T I I S S A e i T I I L N e e e U I O de de O Jroh b dr o b b b & b & dr &k K & AN MR N NN R E N K
t....l..-..r.r....-_.-_.rT.....t....l.-.l....l..l.-.............t.-.......!.._.....rl.l_l .-_.._.4..1.-..'.__.1._1.{.-....1.-_}..._ __.I_.rt.;......;..-.h.r.'... .;..-.!.r.._ l....._ltl....l.r.-.....l.?.t.._l..rl......l.-..k}.lt .._.-..__l......;..._l..-_...t....-...Ttl....l.-...-..-..{.....-..-..-..-..{.....-..-........l.....l.-_. HH!FHHHHIHHPHPHHHHHHE eI
b d o dp dpodp dp oy dr A ]y b dr ke o 4k oy e e B op dp p dr o dpdp dp b b A da ko dp b g ke o A o B A o A B b b o & i b N o g ME K XN K N AR

Foa & o dr b h b F b h Jrdrod b om do o & b droh h oh ok dood Fom d i drir drodr o dr B oidr h & & B Jrodroar Jp i i dr ik odpoar dro ke dr drodp B dr O B

L R N N N I e

e N M e o e I I  a E aE al Ea)
oir &

L
L]
L}
)
L]
»
)
»
]
X
F
»
»
)
¥
L

N N o N o N o N I o N s e )
D R N e e
....q......-..,...“..qn........r..-............r.._......__.....__.-......-.r..........r.._..rH.__.4.._...+....u....__..r....._..q.ru.r.q.__.rr....r.r...._......_..........rr.__....4.._..........—.4.r....-...rt......_....r R N o W N A N
R A N R R A A A e R A N AR AT R MR N

Jrdr g m B dr b A kh B b ff B b b B b B 4 g b d Jpoh Jrodr b B @ Jr dp o 4 Jp e O Jpode b B o Jr Jp o Jron Jdp o Jp oy ok i o dr
WL AR A M kA Fk ke w FoA Tk AR L ko ok K NAh o k& N ko d Lk L
o ...u_.__t.._h...._.._.-..,.q._...-...&_.ﬂ.__H.rr.._hq....r“....t.......q.r.....-..t.r........_..t.._t.._.._..u.._nt&.....ktru..t_._...t ...4..1........_-..............4._1;..._“....“._1#..;1.4&.._.._. LR e
T e i
T N T A A e AT A e e T i e ST S R A A M N N N
e I e e S N Rk kR R Rk kR

L4

i & i i
.__.H....H.___-.__........t.___.......q P

I I T R e T I T R T I e el e B N N
F o o A A & & N F ] L] b A o o & & ] Y N o
e T et T e N e
Mo oar s bk oa dpodohom Koa' h ow omdodr droh omoar ko drogpodpd ap dedrodp drodp Bhdr dp b m drd ko e dr e dpodp de dr Jp Jdrodp g dp Jk dp dr dpodp X i e
e I o T T A N T N T A I R T o o o e Lt
R I I T T T S P e e i P Pl
....r._i....__.....rrh....._.__._.l.-..r.__.....__t.r....._..........rh O e e R T T i T i i
e o N A T N N N A o N N N N R e A L N A A et o )
- ....r.._h.....-..._.__.._.__...i.l.....r s .l.r-.l.r.r...... L i........ri.....rh.._.-..r i.....r............r.-.-.r.-......._.-......-.itr....._.-..._..-..r.r.-. .....r.r.r.r.....__.r.-_....t.-...r.r.._.........rt.-..rt.....-...-..r.-...-......-...-.h.-......-..-.......-..-..-.l..-_.-..-..-..?.-_'.-..-.
T T T T T T e e  a
m i b o drardr g j b dr i oar s dr j o oa dr Jp bedkar Sk Bl B by de b B m B de B O dpdp b B ok m o e dp ik dr B df ol iy dp @ oF i df e ol ey el
e e R Tl e e e e e T T i S T e e R e R B e e e el e e S P T S A e e e e S eI
N N N N N N N N o R N I R N T T P ol T N L el ety
Fa ndr qg b o g b wd b b dpodr w B4 dodooa j droamdd b d ol & d deodrdll i oar dp o de dpode gl de bk &g o droh b dm B0 il el
L R N N R R N I T I R N I o I N N o o A A
R e I P S Sl e e A S o S R o o o e
o by b Skl b dr dr oo d b m @y wh b b omoar doom drd Jom o d drody dhoaf drode d & Jr drode o dr dp dpode dp Jdp dp oy dp i g
e R e N T T T T S T e R e o s i e e e R e T S i i e i Pl
N A At e A A AE NI M
T T e o e e R S i i i e e 2

ol xr.nxx“xnxuan”x“:“

A

N A A

P e BB
Y

! o A
X .pnnr.xnrnr._

1
r
N
[
[
r
[
»
r
3
X
L)
»
[
L]
[
L
L]
L]
u
r
[
[
L ]
]
»
L
-
L
x
»
X
L]
i
F3
r
]
L
¥
a

W odr ok o rm o drdrag hom drode apa droh o doapdr dr lpd o drodrodr Ao 3 3 ) k ) 4 y b ) y .HHHH!H!HIH
kb r by braa b &3 xh b bk hbdh b yrd o a b brhdr bk bdpodrih k§ 3 3 ] IIHHHHHIH““II
" ol
ra d o h A j oa b owd wd d b oo doa doomoad ko d Bodod g i Y d A ] “!.H.-HFHHH-_.HHIH
- n.__.h...-..._n.rn.r.....rn.__.._.._..._-.._r.rq.r1.._.._.-...rn.t.__|._...__n.r..lb..r\r.....-.rtn..._...1.-...1.....-..._...._1 .n!

- -
[ ] . b b h oh M Mok L o o [ X
R i e e i i o S ....1._1.4. Pl iy r._-..

B Ak bl L F ko By doa #d o dod i ok i
b hra a2 wxrmwoaqp o s m xhoa ok orph oo doax )
B4k i & b ok m m b doay F oo b b b K dodo ok & & i b

P i e A e gl alr ey
bk j k¥ r Rk f hoa kb b o ok od o

AT A
X o a e el
o i o
i
W
O e A,
iy
xuuaanlul
i i i
2 e
v_xxxnnuxl.ﬂ:
XM AR
ol e i
XK EER
o )

MR X XN XXX NN
L L = b b
i Iﬂﬂl l HHI.!H.HHH .HH]H.!.JHHH r

|

O

iy
A

.
"
2

"
IHH.HIH

- § roa F X N EREE N EF N E Y M
...._l.._l * " -.T...l...li.l.._.._.r.;..ll.__......_..l i i HHH L IH!HH!H.__.H

)

M
E I

-
AL A N M

H"HHHH

(" w

HH!HH!HH X .....-..........?T.r.-..?.-..-_.r.._.r........r-.__.r.r.-..-......l.-..........r.__.r.-...rh.lh.l.l.._.__._.h....__.__.i-.._.r -
ey e e e e N I A N A N
Al b b B op b kB b dr ok ki ke ok rm kel ow ok ik hy Ny s
N L I ey e E A g m de N ap ke de iy R oa ok s a ey a
Al M & X dr ok b a8 A Ak Uk b B A L4 Woq bk Ak oay A
Fol i X g dow X b i ir b dp bo dripa Jroradh axh ou b oakor
e i e dp b dp b dr o B w o o Jr M kb A b or B owom hoq k k wrh by hom
WA A W U & dr k J ok m ok o dr g b Jp F dr dr b I kb or m & bk wr un oqyoa kb
NN I o de o de d o d e i ) oy b de ey de ke B deo ol Jd s d b m hoa
-l .-......_n a» .r.._..._...l....__.._..._..r.r.r.._......r .._......_..._._.._.._.r.__....-. l.-..__.r.._.r.r._.__.. .r.....r._q eoaa ur
- - -

H.r ] .__.r__......_...__ ERC L n”._.._.__ V- r.-.._..__.._ LN 1.1.....?.............1..._. LI
- .._.;..-...;..... .__.;..-..-.i....__ ...rl..._....... X ll.... » .-..li .._l..__ .rl.._l..r....._....-. e i.l.._. - 41}.|-.._ »

A R
.xi.xxnxxu_ilxrnanalrll-
X R g "

Ll
1...-.!....__.
PN

NN
& b & & & F r
. r F &
Lok

5

r s ks .
k¥ x h b b h r raxr bk Farm i h ok
n sk kA B owoak hoa kowonh o doa

a
4
4
4
4




US PP20,016 P3

Sheet 3 of 4

May 26, 2009

U.S. Patent

I T P I o o I T e e
Wk ke R e ek bk e X F
[

W e A N kWA
|l - * [T}
e e A

e ol e U et u n . E
e B A A e T g I ) ullnlﬂllwnn A au"%nﬁnaiul“n

X
| ]

s

L e el el i u n
F I dp dr b & o & & & || e REFR ] AR N A
e A P u“l N n:lav lnnl R e
P ) iy i
Lo el N 1 L e e o e e e o
dr dm dp o dp o i i | ] e X AR X N X A & F N &
Bt dn b R e W i e
[0 SO N N ANEREEENE AR AEREEZEXAREE AN
N R N ke R WX -y EAEEREX YA ERTEERN NN ARENTERER
dr N A e o i &R Ty T naaaaln-_:una:l
B dp ke e e i l.ﬂl.- e L N xR K
R e N ) W =2 RN L
N A o odr dp dp iy o N || ] MK KX REMKEXERERMHNN B
ERU O MO EEFEE LA M AR REETEXERREEREXRN
L e e o W "_m_r R T )
PRt R e e g N e
N M N T N u“nll.- T e o e i ALK e X ol
o x m L R R I S TR N M I
F i d b i e_u ] E ] W i o B odr ok ] b B kodpodr i B FF R
N ) = | b i e R R de U dpoa e o U e R [
Yu x X X o A P L N N o o S e »
Cal st ) " ) L o e N N A N e e N
L ol | o Ll o e O N N S N N
- i odr xx Lol el O e o R N e R N NN s e )
e o »E R M N N e I e e e e T
E3E o 3 ) E ol o S N e o I B N R o U N e N O N
Lol e L I N I R I e RN R I e R ko
e ) A e I N N o e
LR e M W dr e R de ar e o dr e e de b ek ap kb N R e e ey de B b ke de L he B de kN ki
ook & i X M o U o 4 dr b b oo & ok om Jrow ok ok b b F o ok b boq b ok dod N ok b b o bodpdoh rm kb d kXS ok
Ll sl 4 ey e e ap e e L e e b R om e ke by e ar e Bk ke e a dp kU dem m ap e de R e e de e by R
Y R O T R e A A e A A e A N I i U Uil S A T AT AT U A
F i & ¥k X S B o i O Jp o dr o o Jr oy & bk moa F o b B ko by b bk oa o dr brodrad b 4 Mododrodh k1 ka0 ks Wk
i i e g W dr y B od b § drowr odr § o oo b0k odr oo brodeodp e b b om owr Bl § odr b oo dudpodeodeode F oo b drom o how o b
Irodr dp 4 i m 4 o o h brm a2 2 s u g a8 - rallpard bbb h bdpgaidr Foabdna gy bdoa k-4 g ook
iy I Rt e O R RN NN
oA g WM N & b o= m o b m j nomom Ay Jrod i bk dd h Ny bd s b dtdras y s owrma 1 khohowea s
i o B o4 B A A I TR i L S e e A T N A L A T TP I L T S A Y - i oo F N A
F & ir i g & J dr br b Jr a F oo dr r0h o b om oo h FJ F A A b o rdndnir ki h g 4 & i J J ok § ko h wrah & a4 om oA
o O B F & i b ko odr Mo b h )y rw ¥ oo Fogr odrods ¥ Jo b il b o s & F ok oa &
i b & i i b b = 4 & b b bk b wr m b g m b orh b b b oa b b o ff bddroxr b o drodrd ooy b drhoa kb h rh 4 & ko
e el ; R B I e N el e N N N N
LC L a8 a al ) N I T N R N ot ol R A o N R R e )
ERE R ) T T L T R R e e e T
L L B E L o el r R i R R I N S e o N e I N e R e N e )
LA e T N T T I PN N M N AL N el
Fodr b i L) Ak gk Nk kK g wom e b e ko dp ade R e R e B ey e e w0 e e dr de W e e e Bl e e e de v e R e R e de R .
Lol NN ) O I B R I I R I R e N B N N N R N N B e N )
ool X i i L) P e ot T N A e
" R R W W de W e o R e de bl e o B de B R R ode B d i B R W e e d ey e g e e dy e e e B E S ke B e e e ke e R B R R B
i & & dp | F & e dr B U S F oy brow n dr a F J r b b woam s b 8 A A brow droa dro fl b Joduip i o Jpowpg drdrodp F F o b B jrodr ]l 4 un ko gy b B Ok oap oo koo ko b Kl il R
X dr o i e Wk LR R I N I e I e o e I o e A e o N I N RN SO A M " 2
Al A P T e T e e e e S e o R Y
A e E M I e I I I N I i I I N A T A el e L sl )
LonC L B
LAl el aC sl al
CRC
r & r L] o &, i O & o & [ o & o il Jr b i 0 [ L] o+ dr & i O N [ ]
N T T T e e A N
LN o ) o N N N N R N R e I N N N o R N N A R L
N T e e T T T e e
ol ke e R e R e R O N N T RN N MRl N EOE N N ) LB B % b dode ke b b m b a e kb e e e e R R b A kR
ol 4 b W &+ & & & * &, L i L &> o L LI ] - - o i

TH.-_”....“.-.HJ.”.-.“.-_”I“‘ ll.l.-.l.-.l.-...'l e e e e e a .r....__ .._.;.-_.'l.;..-..;..._l..._ .r.;.... ....;..r.;..r .-.il.l. l! > u__.-_.i I.-..-_.-..;. “l.”l.__. l.l_'.-_ ”u_.r.. ll.l .-..-..-.....i.-..;..-_ ...l..-. L .-_l..... .-..l..-......_ r ....l..._l.r .rl..-..-..... .r.;..rl.rl.-. a A .-i.l..-..-.l..-..;.l..i.-.i..-.l.
Wodr U Wi X ’

L
..H......&H...H...H&H...H.q..r 3 Al
M h o

& A Ao o r r
".-_H u.-H:.H...”nH-i Tl .__.”...H&H&H#H:M#H#HIH&H#H&H;HJk.._hq._..r-H- .r...H...H...”...”._._H.._u....._...HtH.........H.._._-_ .
RN ) dr e W W R e O ke e e dr R e e dr e
Lt BTN ) ROl e I e T T S B sl o
E I e ) e e e e b R R e de e o e e de e e e el B i e
LN Nl sl ) dr e e iy e e e e b0 e e w de i e R i By
I o de N W R R S e e e e B
L e N N ) Wi e e b ke e el de L e e i bl e e
& 1 & i F

..“.... ...”..."r”:”.-”... L e B T L N TN LN I T KR R N
A LR

il

L At

L)

i ) L N N S M N )
i ) _-__-_ e e e e e e
L e e N N )
* e n ) """lnulnvt.-......#...k#r.........._;.-.r.q....rt &
= B dr i i ey el b W dr i WA Kk & Mk * i
'y N B R el N
ol llll“ o Lt e Al N M e
i & & e R e PO T N M el NN B e e N M
M R M RN M 2
L e )
L) ._...-”*H}H;H&H&H;H#H&H;H#H&H&” -
L) N A el A S ™
L ) ip i g g o R e il ek RO & _-."
PN el M N e N e N ) 1)
Ll L N N e e N O o,
ERL N L RO R e N [ i
oA L Rl e N P dr A el de Sdr Al a Rk i 3 x
[l O N A A & d bk ke A e AR kAN -.ll.__ nyr [ |
L N O A A A NN AL NN ) g BT M B E WM NN i A NN * - )
Ak bk & &k ek b N N N L' = _ﬁa »
r
.."__.H.-_____ ., .-._-t_..tu...”.qu.._“...”a”a”_-_n “tH.4H...”...H4H...H&.-.tu...“tu_-“.-.”:- na nIl n aﬂu
r [ ]
il " wars o Nt ol -u-nn__. N &
o oA PN " r |
o
* H.qu... _4”&”...
. Tt at,
by
-
”_..H_..H.rn.q”.mn____”.q”_..”_-u..r...-
L RO ke

E
E_r .
ot
e
IIHI .KHIIH ll N ]
IIEIIHIIIIIH! HII E
IH !lﬂ“ﬂlllllllllllll
e S
e XN HH“II"I"H"IRI"I"H"I"" uﬂl
e R
llllﬂ " F ] = IHIHIIII HIH |
HII!HJHH y " HHI"H IIHII F |
Ilﬂﬂﬂv.!ﬂ P, AN I!H III !

F K_nKr MK
otk ottt st
r.n.n.x”. AL A A N e, l__:.lnlnlun ArEmxxnnl
e A e S
HIIHHHHH .HJH!HHHHHIH! HH lll llllll - ﬁ l"ll“ - ll“ll
HIIIHHHH .Fvuxﬂﬂlﬂlllllllll ll lll II HI A HI N ]
IIHIHIHH H!l#l!!lﬂill III llﬂ“lllllﬂllll"lllﬂllllx ?l]ll

ll!ﬂﬂrm HHHHHHIIHII.!HHI Ifll Ilﬂlﬂil llll Illll“l
e ”wwwmm"ww”" ._.x._.._..m... :
Hﬂx xxv.ﬂﬂunﬂi IH!H!II
L II_ .-.l L ] .“FHUWHHIHHHHHIIIHI.
oA xR M | M
.-_I_.-. L - H .EHHHHIIIIHIE
R e
e S i e
' de B R i & k& b kg ] nln
. P T e T PN o A
. L e L IR N N S, - -rl” el
_-_l... ........_.l-_._._.-..-_ .__.........-_n.._.r...._._....q_-......_._._... anxa Eui .
| ] Wl e e e g e x |
'y N la... v- !
(] X & | I a
e e 0 - s
_-_ lllﬂﬂﬂlﬂlﬂ!ﬂ!ﬂ!ﬂ!ﬂ!! HIII .

; ._”__.n..annlaau_..:na n"v e .
"”m"“"“"%“"“".“m ey
e e e

e e | . HIIH!HH lllﬂll!!llll"ﬁll IHIIHII
; ; P ; L A

x F]
En
Jd
a..nr."““ 4 nn" anxnna“unnnn:nnu lnnu S 1" ¥
x X XX MR RN R TR
o X X AR R u
N E X A ERAE X T ER
XN o ) 1
X m R N ol
R R u R 2 AR A u
R A XA X ER TR
i i 1
EREREE XX XX ER R R
EE L E RN XN EXREEXER
X e x = R X ALK KA
"l“nﬁ:na 2R K R N E A [
X XN M R
X L i
lllnuln ¥ A
oy e XX E NN R N [
' X X E XK
lln__.-ln e 1
n X XXX
n n X N X R
x XA RN XWX KX
|lll-]lll XRER KR E MR
mx A K
r | XX XN
r | lllhiv TN A E A
» N N . ol i
r ¥ .-"l“la LN T K R R AR R e
» : X EX TR RN R ERENE
u-lnh i a.ﬁn-__nxn:nnnxnxaaun:au:aan:x m
» " X ! 2R E R X R XA KR KN
» iy i ; XREEXEEREERERER
[} o ; ; N e e
» o ’ i
o n:.:xzr.nx:xur.__.xn:naanau::annxnxnnl“n:alulu
A . e
A, EA XA EE T RN R
: N R A R A N A AR LA E N XX AN
K ALK K LA A A K KR EXEER
X X R K N MK KR
EREE K XRT L XXX N EEXEIRETEEERERRX
% o m xR R L
R X XK XX . | x X ) XX I e e
R R N L m & A B e B IR RN RN
[ BN R RN AN K AW ; e E Y R R A R R R R R R AR R NN AR
R R R RN X x X AN RN AT EXNALEXRERER
i i X mE i e i e
R A K X A ZEn A EX XN EXEXERA AR X N XL R
-.-.-1.”- A EER o R E XN ENERXEX
- L " E ol i e
o) EER R RN R A A KW allll L e e
) XX E R XL R XA N i XXX AR XA EA X EE XX AN
x X Ern A I A e R T K
ﬁu_.u "X e nnnxanxnnunnnaanuannnﬂ
nanluxxuan..._ = mE A MR AN A A R R
" x A A 2 A A A AR M R X W R KR E M
nlu"lnaxv_nn i n P i T
R o, M R A AN A A E XX R TR AN
L n X R N AR XK XK RN K KR
EREXEREN N . b
EX R E XK M m AKX REXEXEEKXXARERXXEREXENRX
E XA X X XN i i i e e T
R TR RN R, MR N A K R R A K AR XK WX R
B ER A XX KA AN AN AL XXX EEXEEXRES
o A R A e o e e A e P A e A e A AR e e
B XN N AN ] ) NI A A e e e
) nx ERAE KA XM A EXEEX XL AR XREREREXER
WA RN A, A A e x " u KA K R R KA R A R R A
WX AN A e KRR RN A EEREEXREEREX XN
R A EXERREEREN [ | R R RN AR M AR R N A RN TN R
K K R ® o E X M AR > e P e e R e e e A A e e N M
e ala:xanau“l"lnll-_ll KA XL LN E XXX R XX
XK R X AN E LR A x ol R A i i i
N X A K LN A A X e R e e
R NN a.u:nv_lnauﬂi s WA A N R R K JE R R R R
X XXX NN A KA AR ERA AN XTI XX EER RS
AR R R A A o ) - D i I T T
WX A A N RN na__...luu-_-_ PR A A N R
o) e X A A o R R A R A A A e A N A R AR RN MK
BN K AR KA xanmm A e
e A AR RN R A A A R N R A MK R
unﬂlnxlnxax E AN EE XA XX XX EXE XXX AR AR
e A A e e e e e
MR R KX EAXE N EXEXEN AL AL LN EEXENE NI EE
RN R R X A A A LA E XA X AN X XX XXX
i e A i i
KX RN AN A
I X AR NN KR EX XXM XA XXX RN T ERENTR
W X R R N g i e e
AR IR RN XN "N X AN AN AT AR AR LR
R A S U
e i o e 2
e e T P R e e e e
EERE X XXEXXEXNXLN R XA KA A EXREEXX XA XX R
e A AL P e AL PR e A Ae Al P e e e g e A A e A e X X R
EREZIREEREXNL XL N AL EEE R ENL XXX ERE LN XEE XX R EN
B R R RN KKK F A e
AR o i i e
i i b i i i i e e
xR o i i XN AN R L ER XXX EX LR LLXEX XXX XN
o R A PR AL AL AL A A e o o v o Vo T e AL R R A A ad e Rk A X W
o AR R A R A A k¥ N R M R E RN AR N RE NN ERNERXEER XN
N XX R XA N X P A R R N X R X
" AN A AR A A A A A A A A P A AL A e e P e A A A e A A X R X I N
i e W A o i i i e
X i i i A R AR KRR EE R XX
. o Lo e i i e T
X R K AN A A N A A A A A M AN R R R R R R X X LR E R E R
A o i e e e e X R A R A .axuusn
2, M L e A ol e A i
o A A i i i i i e
i A M A M R AR R R AR R R A XL X E AR AR AR
o L A A
X RN AR A A AN A A A WA R A A A e R R M WM M E N A E NN
o ) AR A AR R RN AN M NN RN AR
o e i e e T e e
e e e A W e O O i
XX R N AR N AT N N ML LRI ERE XXX TN EAER
e A L A S A
A A A i b A, A A
A e e e a  a O A A
A A AL A A P i i i R e
o i A R A A N N R e
XX N N XA A A A A AN AN oy CR R A MR A KK A KRN EA AN AL T NN
L A i, b e i i i
nvl“ X I MO A R N K RN R I R R,
A A e e N
e i i i i e e i e T
L A KR RN AR TR AR R RERRER YRR
EEXXERZXXEXX XXX XA AN A AN o i i MR LA XXX AN NN LT EETEX AN LR
e i o
EXE R EREXLNNEEXNK LN A KT ! i A i i i T i
R EE R R XN KA XXX RN X N N ! M
o i . R A A R A R A A AL AR R XA AR X KK AR
o ; L N T
x XA EE XN AN A A KM i i T T
o i e i
R E X NN AN A A AR XA EEALEALN RN TR TR NN
| i X A E X A R A E R RN XN EEN "
L i i o i e e e e
lu"-._-_l-.-_- L n lualulnn:.na._.nuanua.v_._.ann._...u.x e 4 R
L AN L e . . bl ft il gl . Bnllialbb kil . Bkl




US PP20,016 P3

s .l....t.rk.-.t.-..-....l.-”
.
T e

N N N R R o e
U e W N N N )
N B A A T

-ll r
Ve h w g kR kR
PRI B RN

A N R O
e N UL N e B
L R A N e N Sl W
R T NN U M M M I N N
O IR M I MR L)
Mo e r oo n o bw ok F AR
R R N A A R
U A O e
O BN )

i . ¥
.- ;

ATy T e e s A T
A a L] Ly i -
AT L A g PN N N A R N M -
r
™

)
X
L ]

.-_
L M M L) ) -
B W il i W M el r PR N O oy
CL R o r A - ; e a  a  i e
w4
iy

‘a:
b
=
e
»
L)

[ ]

& F 1
e T * x
M R
RN
B Sl o N
e e e e e
Al e e e e

L J
L
L3
X
Fy

B ap d X e dp B e ke de g N P AL R R N - -
e

L
x
L]
-
L
¥
*

F)
¥
]
&,
Fy
FY

-
an

o

Sheet 4 of 4

.
.-.'._.-1.-. b i P it ._1.-.” .._._..__.1..1”_..__
e M " i

M

oy .-_.-....... .r._......._.._.-......r.....rt....._.r.......k.l.. r .- oa s dowoa

dr d ok dp .l.__.-..r.....__......r.._.._..._.._.r AL N A
iy NN RN N
-

Y
Y

WA -y
.!.:.E.T“b.lb.b.?b.b“b“ll.k.r..“jb.. ".rq__

L I R h.._u........v
.._..._._-.........!.rl.._.t .-.............r.._..-. .r....n.-.-..._.._........ A s
ik b b A K o b b B b i AL ol

s g B M Mk dp dpoa g dom g Foaoow
o dr i kM  dr dr k a j b b deoay dpodoar o

LR .-..r.._.._tt.r.._..._.l.....r........r.-..._.l..rl.r.....r.-.r.r.-..._n._1-1.
L, e N e N R e
.-................E.-.r...n...._ ......1.-.... .._.-_.._..............r.._..-......._ R
Fde dr b d dr - om oy d Mo ok
o b bk dp m b b om ok ko doa

ok b dra q g K F i oa
Pl
rror &

¥ Xk
X X
X

N
P
el

Ll
r

 a
-
*I.I.'
EXCNEN
b"b
Rl L
Tttt
EL )
-
-

.
r
",
P
O e el i
E ko kT
o
¥
*
LY
¥

LN ]
L ]

N3y

- [ T
) T STk r
L L
[ ]

[
-

Wi

¥

»

E

Lt )
i
»
)
»
L ]
F ]

L}

L 3
4

™
L

i
a %

et
o - &+

AL A WAt o al )

A N e

x4 o e

PN A N N

w e e T T N e e

. - ok ] o4

...._.1-....._#.......4._1.4.._.._._.4___...._.__.._.__..4.._....._1-._...._.........

L]

T A LM

Ll N )
S
E ol

T
¥
f ]
4r
L
¥
F
&
L)
i
a»
L]
&
a»
L
»

)

R N Nl
-..”_....”.riT.l.l__.............l.-..-. o

EROC AR N AR
LE N B B e N e ek
o A ) LR R NN A

[
o T
L, :

May 26, 2009

U.S. Patent



	Front Page
	Specification
	Claims
	Drawings

