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Latin name of the genus and species of the plant claimed:
Malusxpumila, Mill.
Variety denomination: ‘Banning Red Fujr’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of apple tree (Malus pumila, Mill.) discovered in East
Wenatchee, Wash. growing in a cultivated block of ‘Desert
Rose Fujr’ (not patented). ‘Desert Rose Fuji’ 1s a sport of
‘BC 2 Fujr’ (not patented) apple trees. These ‘Desert Rose
Fujr’ trees were growing on ‘M 26’ rootstock (not patented)
planted 1n 1994. In the late summer (August) of 1999, I
noticed on one of the ‘Desert Rose Fujr’ trees a one-inch
diameter branch with four apples that had fruit with dis-
tinctly more striping and color than the fruit on the rest of the
tree. This branch mutation 1s the origin of my new variety.

BRIEF SUMMARY OF THE INVENTION

The ‘Banning Red Fuj1® variety 1s distinguished from
other apple varieties due to the following unique combina-
tion ol characteristics: fruit with dark red striping over
lighter red ground color and an increase in average fruit size
for a ‘Fuj1’ apple tree. In addition, the fruit has stems that are
longer on average than stems of ‘Desert Rose Fuji” trees.

Asexual reproduction of this new variety shows that the
foregoing characteristics come true to form, are firmly fixed,
and are established and transmitted through succeeding
propagations. In 1999, buds from the original ‘Banning Red
Fuj1” mutated branch mutation were obtained and used to
bud limbs of four adjacent ‘Desert Rose Fuji’ trees growing,
on ‘M 26’ (not patented) root stock. These first generation
trees were top budded with the budded ‘Banning Red Fuji’
branches being left on the top worked trees and the ‘Desert
Rose Fuji’ branches being removed after the buds became
established branches. These first generation trees produced
‘Banning Red Fuj1” fruit in 2001 that were 1dentical to fruit
on the original ‘Banming Red Fuji® mutation branch. Upon
confirming the stable nature of this mutation, buds from
‘Banning Red Fuj1” branches on these first generation trees
were used to graft five ‘Imperial Gala’ (not patented) trees
in an orchard in Quncy, Wash. These five second generation
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trees were top worked to leave the ‘Banning Red Fujyr’
branches after the grafts were established. These five second
generation trees were also growing on M26 rootstock. The
second generation trees, graited in 2001, have produced
apples that appear identical to the apples from the original
‘Banning Red Fuj1i” mutated branch and to apples from the
first generation trees. In 2002, 300 ‘Banming Red Fujt’ trees
in East Wenatchee were obtained by grafting on ‘M 9’ (not
patented) rootstock. These third generation trees have pro-
duced only a few apples, but these apples also appear
identical to those from the earlier generations of ‘Banning
Red Fuji’ trees.

Certain characteristics of this variety, such as growth and
color, may change with changing environmental conditions,
such as photoperiod, temperature, moisture, soil conditions,
nutrient availability, or other factors). For example, leaf
colors may be brighter green 1f the trees are grown 1n soil
with greater nitrogen concentrations, and may be more
yellow when grown in soil contaiming lesser amounts of
nitrogen. Color descriptions and other terminology are used
in accordance with their ordinary dictionary descriptions,
unless the context clearly indicates otherwise. Color desig-
nations (hue/value/chroma) are made with reference to the
Munsell Book of Color, Kollmorgen Instruments Corp., 405
Little Britain Road, New Windsor, N.Y. 12553.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a photograph showing various aspects of ‘Ban-
ning Red Fuj1’ fruit, showing cavity, basin, and transverse
and longitudinal sections.

FIG. 2 1s a photograph showing the basin end of the
following ‘Fujr’ strains: 1. ‘Banning Red Fujr’; 2. ‘Desert
Rose Fuji’ (unpatented); 3. ‘Nagafu 12° (unpatented); 4.
‘Snyder’ (U.S. Plant Pat. No. 12,098); 5. ‘Myra’ (U.S. Plant

Pat. No. 9,643); 6. ‘BC 2’ (unpatented); 7. ‘Nagaiu 6’
(unpatented); and 8. standard ‘Fuji’ (unpatented).

FIG. 3 1s a photograph showing the stem ends of the ‘Fujr’
strains of FIG. 2 with each vaniety 1n FIG. 3 having the same
number as 1n FIG. 2.
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FIG. 4 1s a photograph showing the original branch
mutation of the ‘Banning Red Fuji” variety including leaves
and fruit.

FIG. 5 1s a photograph showing a few of the third
generation trees growing on M9 rootstock.

The accompanying color photographs show typical speci-
mens of the fruit of this new apple tree variety and depict the
color as nearly true as 1s reasonably possible to make the
same 1n a color illustration of this character. It should be
noted that colors may vary, for example due to lighting
conditions at the time the photographs are taken. Therefore,
color characteristics of this new variety should be deter-
mined with reference to the observations described herein,
rather than from the photographs alone.

DETAILED DESCRIPTION

The following detailed description of the ‘Banning Red
Fujr’ cultivar apple tree 1s based on observations of the
original ‘Banning Red Fuj1” mutated branch growing on the
‘Desert Rose Fujr’ tree 1n East Wenatchee, Wash. and on

observations of grafted ‘Banning Red Fuj1’ trees growing on
‘M26’ (not patented) root stock.

Scientific name: Malusxpumila, Mill. ‘Banming Red Fujr’.

Parentage: Limb mutation of ‘Desert Rose Fuj’® (not
patented).

1ree:

Overall shape.—Upright-spreading (typical ‘Fujr’
shape).

Vicor—Medium to high; average seasonal growth in

East Wenatchee, Wash., approximately 28 to 48 cm.

Productivity.—Annually productive when properly
thinned.

Height and spread.— Banning Red Fuji’ tree at S years
from grafting onto ‘M26” (not patented) understock
growing 1 Quincy, Wash., was 8 feet tall by 5 feet
spread.

Trunk (original mutated branch was found at 2 m height on
‘Desert Rose Fujt’ tree and was a central, nearly vertical
primary branch and therefore 1s described as a trunk 1n
this description):

Size.—2.5 cm diameter at 0.5 m from origin of muta-
tion.

Trunk bark texture.—Smooth, with raised lenticels,
about 4 per square centimeter; similar to that of
standard ‘Fuj1i’ (not patented).

Trunk bark color—Tan with slightly orange tint (7.5
YR 4/4).

Trunk caliper of third generation trees growing on M9
rootstock observed in the Fall of 2004 to be 2.25 inches 1
foot from the ground.

Branches:
Primary branches.—Upright to spreading, similar to
those of standard ‘Fujr’.

Two-year-old branches averaged 9 mm 1n diameter and 89
cm 1n length.

Branch angle at emergence typically 50 to 70 degrees
from the vertical, similar to standard ‘Fujr’.

Branch color.—One-year shoot bark color ranges from
green (2.5 GY 5/4) lower surface to brownish purple
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(7.5 R 34) upper surtace; two-year-old branch
becoming light brown (5 YR 4/4).

Branch pubescence.—Mostly glabrous to very fine,
colorless pubescence at nodes.

Branch lenticels.—Round to elongated, decreasing in
density from base of branch to terminal; s1ze 0.5x1.2
mm; light tan (7.5 YR 6/2).

Internodes.—Average internode length on one-year-
shoot 4.0 cm.

Leaves (observations were of 10 leaves 1 June 2004 .):
lexture.—Smooth, with slightly rugose upper surface;
similar to that of standard ‘Fujr’.

Sheen.—Somewhat glossy.

Length.—About 7 cm to about 9.0 cm, averaging about
3.2 cm.

Width.—About 5.5 to 7.0 cm, averaging about 6.0 cm.

Petiole.—About 32 mm 1n length, 2 mm 1n diameter.
Color of petiole 1s light green (10 Y 7/4).

Form.—Qval, tapering to tip.

Marginal form.—Finely serrate to crenate.

1lip.—Acute.

Stipules.—Present on all leaves of vigorous one-year
shoots; variable 1n length from 7 to 15 mm, in width
from 0.5 to 3 mm.

Leaf color—Upwardly disposed surface: dark green (5
GY 4/4). Downwardly disposed surface: medium
green (5 GY 6/4). Vemn: light green (2.5 GY 8/4).

Pubescence.—Very fine, colorless.

Flowers (observations are from sampling of tlowers from the
original ‘Banning Red Fuj1i” mutated branch.):

Size.—Individual flowers are medium size (typically
about 45 mm fully open), similar in appearance to
standard ‘Fujr’.

Bloom description.—Flowers generally 1n clusters of 5
flowers per spur.

Flower color—Bud (popcorn stage): light pink (7.5 RP
7/8), stmilar to standard ‘Fuji’. Fully open flower,
upper side pure white, reverse side pure white.

Petals.—Oblong, typical petals about 20 mm 1n length
and about 13 mm in width.

Stamen.—Arranged 1n a single row. About 18 stamens,
cach about 6 mm 1n length.

Filament.—About 6 to 7 mm 1n length.

Anthers.—Light yellow (5 Y 8.5/10).

Pistil—Stigma: round to oblong stigmatal surtace.
Style: five filaments fused at base, approximately 10
mm 1n length.

Sepal. —Recurved downward, light green (2.5 GY 7/6),
with fine, colorless pubescence. Sepals are about 6
mm 1n length, 3 mm wide at base, recurved to expose
persistent stamen.

Pollen.—Light vyellow (5 Y 8.5/10). Fragrance:
medium, fruity, typical of ‘Fujr’, but not distinctive.

Time of bloom.—During the year 2004 at East
Wenatchee: first bloom April 25; full bloom May 5,
petal fall May 10. (2004 was an exceptionally early
bloom year.) Bloom of this variety was not different
from that of adjacent ‘Desert Rose Fuji’ trees.

Fertility.—Diploid. Presumed to be identical to that of
other ‘Fuj1’ strains.

Eve (calyx or calyx tube).—Closed.

Peduncle.—About % inch 1n length.

Fruit (observations from ten samples of typical fruit grown
in East Wenatchee, Wash. in September/October 2003.):

Maturity when described was mid-harvest period, Oct. 15,
2003 at East Wenatchee, Wash.
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Maturity.—Identical to that of standard Fujr (not
patented).
Firmness.—19 to 22 pounds (Taylor-Magress pressure
tester).

Soluble solids reading (refractometer) was 14 to 16%.
Malic acid content (titration).—0.45%.
Starch index (1 to 6 scale) was 3.5.

Size.—Large, about 9 to 10 cm (3.6 to 4 inches); box
s1ze 56 to 80. Average 72 box size (72 apples per 42
pound box) 1n comparison to 80 box size (80 apples
per 42 pound box) for ‘Desert Rose Fuji® apples
growing in Wenatchee, Wash. area during one grow-
ing season. Average weight 365 grams 1n our obser-
vation of a sampling of typical apples.

Form.—Round, symmetric; length/diameter ratio
approximately 0.9:1, with no ribbing; distal end
smooth, with no lobes.

Stem cavity.—Medium width (about 30 mm); medium
depth, (about 12 mm); acute.

Basin cavity.—Medium (about 35 mm), shallow to
medium depth (about 8 to 10 mm).

Stem.—Medium length (14 to 22 mm); width 2 mm,
with clubbed terminal end; the stems being longer on
average than those of ‘Desert Rose Fuj1” fruit stems;
greenish (10Y 6/6) to reddish brown (2.5 R 34), with
very fine colorless pubescence.

Locules (carpels)—Medium size, 5 1n number, closed.

Skin.—Texture smooth; naturally glossy but not greasy;
not prone to russet; occasional cracking in stem
cavity with advanced maturity; skin thin and tender.

Lenticels.—Light tan (2.5 Y 8/2); medium density (9

per square cm); small, round, less than 1 mm 1n
diameter.

General color effect.—Bright pink-red blush, most
apples 80 to 100% blushed.

Ground color—Honey red (5 Y 8/8).

Over color—Deep bright red (5 R 3/10).

Russet.—None observed.

Flesh.—Color off white (7.5 Y 9/2).

lexture.—Crisp and juicy, retaiming crispness through-
out long storage period.

Flavor—Sweet, typical of standard ‘Fujr’.

Acidity.—Low lor early ripening variety, approximately
0.5% malic acid.

Aroma.—None.

Core.—Round, small, about 22 mm width by about 30
mm length; number of bundles: ten; core lines
sharply defined; core mostly closed, calyx tube short,
closed.

Seed.—Obovate 1n shape, usually 2 per cell, brown (10

YR 3/6); length about 7 mm width about 4 mm, with
tight adherence to carpel wall.

Keeping gquality.—FExceptional; fruit remains firm and
crisp at room temperature for almost four weeks.
Storage.—Up to 8 months in common storage (0
degrees C.); 12 months i1n controlled atmosphere

(CA) storage.

Usage.—Primarily for fresh eating (dessert), but
acceptable for culinary uses, including sugarless
preparations.

Cold hardiness.—Not tested, but presumably similar to
that of standard ‘Fuj1’, which 1s considered to be as
hardy as i1ts parents, ‘Red Delicious” and ‘Ralls
Janett’.

Disease resistance.—Similar to that of standard ‘Fuji’,
susceptible to apple scab, moderately susceptible to
powdery mildew and fire blight. This cultivar has

been grown only in the area of origination, near
Wenatchee, Wash.

TABL.

(Ll

1

COMPARISON OF FUJI STRAINS

Percent
Red

Fuj1 Strain Patent Status Type Skin  Size*

‘Banning Red”  (This Application) Intermediate 100%  110%

‘Desert Rose’ Not patented Blush 100%  100%

‘Nagafu 12’ Not patented Intermediate  80%  100%

‘Snyder’ U.S. Plant Stripe 70%  100%
Pat. No. 12098

‘Myra’ U.S. Plant Blush 80%+ 100%
Pat. No. 9645

‘BC 2° Not patented Intermediate  553%  100%

‘Nagafu 6’ Not patented Stripe 50%  100%

Standard Not patented Stripe 30%  100%

* As relates to average Fuji size. Intermediate refers to being between a
full stripe and a full blush.

I claim:
1. A new and distinct variety of apple tree, substantially as

herein shown and described.

¥ # ¥ ¥ #



US PP16,624 P2

Sheet 1 of 5

Jun. 6, 2006

U.S. Patent

'ib

drd h g & 5§

- . e e s e s m e m e e e = e = m or = m s = m == .o aa . mam r = e w === - e m = o m e PP - - . . - e - . — m
T q.nl.-... ‘s I--__.ih e —_u. Ty _.1l ._.__..- e th.u_htrn r-_.-.“..._l.—..._ e .._....l.-...r.-_l:._-ll L ;....I i T .-.l..h__..__.r. e -.rlll.... P ......-..I.ui.__.. .1-..-_»}.] - -.__..._1... LT -.-_._.__.__l .1.,.}.. ..-. " .—_..1.-..1...__11 ._.H.-.. ...;.l L e Sl T UL} .._I....-_-.1-...-_..-..1.ll_._.lll..l.....q..ll.i._-_..llnl.-_l.__ e e .-.“L.l - II.._.__._..-.lI_!'I!.I..H.l.:.."I:.l.I.r.__..-.
e N I i i SR ey wry P T W e N R O e T e T S kb oy . mf h mkad S wea mmarm = gk d N p gl ] s Fomom o mom s d e deh b m koo o= B PO N N o N
POl R e T N Bl T T i e I R T B T e e i R R e T T T o Tt B i T i R i T B W N A e b e g g T I N I e e el
o s pd'y aom - L F e a"T # d n & i g Al e ks el I rmoa'a A & v 0 k1 1 p'p h * K- b g g [ L Y ml rmg P g A p gl gt E ke g F g Epn Al gl e pd g Aoy o-d ko .l. (oo o E Ko ko
2Ta wa St - I R N I T e I I T T T e I e B e e i i B S el Rl R ' 3 U W I Wl ._.-_.__tn.l._...-_.l___.u!-....-
A PR I I T T I T o e i I o i e e i T e Tl T e B R I R I ] R R R i i e i e L R ™ gy . 3 ) e
L T ._|..1.._.._.1 LT il.._ L T e .-.l.-.ﬂ..n...ah......._. P -.|.|-1|............|h...l._. ...r|.!..__..r... .._..r.... _..-_.r.i..__l.._...ul.,..--ih.....1-...__..-.._......._.1..1-_._.._..r...._.___..l|._.1.___....1._......rl|h " .-.q....-.-. 1...-........._1....._. LT _...I...n.-.l..- .__.._._..-_...-._..-_..-__.._.-_I...._n._..._-...n......_.-...-..._lhrl._.w.-.__ - L;.I.__....___.nnl._..-.-.l.-_ et et
N - ek r a4 roar n Ve ' i 2 e T [ T e R e I L | e d s Ao k. n B a BB A q kil A B s hr R d r B B d:- F Bomk ok w bk B ko < Nl NN S ]
r.....h. h.......l.r..l - ru-. nu—..q.ru._. —_.....l..lh|1-.r1_.| 1h.....-..||-11r||...h1 .f- - a -_...l.__+..l.1r...r.r.. atm - r-..-.._.-.h.._-..........r...f......l.._.._.-. _.__ln.._.-r.....—.....-_.......luq.-..-.--:.-..__.__._.-_-.__.__.r.,........-.__u_._..__..-.......ll..-._..-,.........1._.I_.-.i_.._..1 ; - =y ko H...-.I.-..-.
e ........| I T e e, ._...._...___._.ltn... i R ____Ll.vu._._....t._..__ .r..ll_.|.r._..-. Tl-._...lh__.l.t.._.... vl.q..,..r._..q b..... T ._._...r.,..-...-._...._. o T LN E.r.-. ”.-.....-.- oy r....__..r.. e l-..._ .H.._.._.._..-. T e B i i l...-.l!....!....r....-_....-._._-.._”_-.._..-.._.l..__..r - - 1 -..I.__..rl.--...-_....l T ll.-.”._._.-_...-.-..__._.
= LA | ] a v Il pd rr 1 & 4 r m gl F vopd e rrgd g da byl 1 T d s g F - ra g " m .k Fog k1l T kA O s dT [ L B B B LR = bk woraFF Wk m P T h e o N LN b T i T = b g W & 3 LE R K ]
T T e g B L A e e N e R el R ST I e I  JLICR Il el
I L N L N N N N N T T N N N O N AN N N N R LN N N A P et N N B e e e N o ok i AL i o ot I et o o B O BT, A Ut el 5 N
L Bt A L T Rt ot P I e B SR L NLACIE |.-..__r-..4t+...........1._.:+l.vntrh._._t.._.-.1........._......_....__rl.__...q_...._.vt....._.u.-.__....rrt..-.-:......__._-...-.___....4-_.__......1__ . Ol sl e
x bk by rF yxkrryrxdpr il rroeldl acy;spgdfolhtoddd o3 J..-..l.r-llni.l-.__..-.l...h_lhl}..__.r.-..-I.-_.-..r.r.r.-..luﬁ.._...-.......l.-i.-i.f-_.i-._u___..__ T M L w T ko= .-..__-.._..__.....rl.q‘;.li ir - - o = = Bl & &k F o i 3 b -
LI TR I LR I LR O B DI G A Y .-..n._.?b.-..!b..r-fil..lu .-.Lb.a..Tli..lill'.-?f.:.ll.r*-.u.-..u._-.Il.n.-.TTlll.b.i.b..T.l‘bl.ﬂII-Ii.“_-.l.il.llbll.b.'*.l...lrl.il .i..'\h.' o4 -.I.J.l..lu.'.l.-n .l.l.i'-f.ll..l.#l L]
LIl S L AL L L I e A S N N AU Mt B N S L b e L A LR I Al M e rt ISt e MR e M S et st Nt o e T A A I el Bl Bt e B Ml sl e N N
D B R R N S R R N R e e e e N A T LN At e N N e I U R R o Tt Ty Y . o ....___..-_.._...__-._"-_1-_4:
e T e T e e et e R e e L e A e Mt R T L T B A e altat 20 i S e e e R AL eI, A M T
I R T e e e o L o T o N T T o o U T g i e L R e N T T e e A e e NI T IO i o e e iy ey o o L I L AL I el o o i e i e ol ol O o A - [y L Xl
WA a T A e i e e e W e e e e T e T e e T e e R B ke e e W R e B s R R W e e ke B R AR N e L el gl e
T R B e T N T S AL AL A S ..,....-._..q._.—.__...-.,.u._.n.__.__.q.r-l.._._ Lo AT e it R MR el R AL e I el e T M i
._.....-l......-.r._.._.1....r._........._.._...I.._.l.-......-_r._.__.._.-_.q-.r.._...'..........l .1.-.__..r....-.__.__.|.-.._.....T..-.t........-...-...-.!.-..-.ll.r.rhr. I.._.-...r...__.._.....rh._.. .-..-...-._..r ._..l......_.- P I N ] I..-.._...-.Ix-..._._.l .wb...-_...!....-_ql.-.-.-...__..-.\-‘-..h..:l....l L -.._...r.n.-..-.-.l_-..l t.-.ll-.'..
T N A NN e e R e e Ol e et B B A A T T e e T Pt e e N e A el M ARt it L B e A A e i
R I e T B T R N ot e Tt R B aE ALt et N ot B e LA Rt o KL N e mee AL Al AL B Mt el Bt et o i AF LN & &
o F S mdm j Ak l-...ﬂlh.l..l_l.'.-.l.'l.l.-.nl!_..lbl..-. L] -.r.l..#I.t..llll.u..-.l.lbl-....'ll.?l.'bl .ll?l.l!l.!l LI L I DL L N ) - - dr .-?...E.lﬂl.-.l‘.-?.r.fl E = ?l.l Il.-.l. = w i D b A i I.I.Ill . r L] ﬂ.‘..r L .l.*f
e e e R T e T T L e e T e T e e e e e e e e e e T L N A e R R e e
i i T o il tn e g -.._.._r4l.+-..1._....___-+.._._............-»......._.._..4._..-.._-.._....._......_..__..........q.-..-.q.....ri#:.-hu.q.....v..uniu... et e e e e e e e e e ......._._.-_...__....».._....__.41.—.....__..1--..4._. .r.-..t.q--l.. " .-._..-.l1u.._.1r....—.__...l|#‘..__.¢......_m........_n It - il gy Lo
B Rl T N e B e st B I e S et we S A Al M e N *w-_._.r._.._-_......._.tu.ql._.vtﬂrq____...J___.....ﬂ.-._..r.-...u..l..r..—__..-...f-.._._......__.r.___.-__..-_.-......a._. -, o R Wt al w Nl
llhli.- .r‘l.:.'hla......rlll‘l.l.hl‘#.r.'ll."'r'#l ..I..II.-...I..-.-.}.._.._.11'._.-. Il.bh.:.ﬂ.:.I.-..-..lu.r_b.*.r.f.al-'..la.'.l.-. :._..ql._..lhl.bl'll’_r._.l.r"-l.a.lli.*l-.'jtl‘rl.:n.‘ll.k'." -.-lb..'...ﬁffl.!!.fl.!.h—.—.-
LI I i _.l.i.u}r..'-.i..i.f._l-.i.-.u._._? b/ & % L L B r 1 1 b &k f kphk F I LR wr & b o= b & dr o jp B 4 & F ek A3 n b @ drfd =T b B b REd g L I L L LI O I T o I ey ] b w ¥ i }..J.‘.ll l.l.‘.
e e T T e T o e i A n_...i.__-.r-_.qi:.lql_q.:.l R T e N AL
= P OIS R e M e T Lt M SR A R R Rt g S T L R L Tt LN R PR SR et el U NN T M e W WL MR AR Bt o ] MUt A O U o N
R T L L T e T T e F A Pt T BRI - X At 2 ey
-:.-.-.4..,._.....-_\..___..1..._..”.1.._._. .__.n.__.n.__.n.q.___.-. :H..#l...ﬂh-...ﬂ-..__””-“”_._..ﬂl”._.n-r... t....r...tn-u”...-l?__.-”-._..__.. -_...,._r..-_nl”-_.....__. ...___4_-.—.__-...“:r.runnt..._-......_._.a#.r._.q._.l...n..__.__.w._..-q.__lr..._..q .-.r....-......”-..._..__._.....-.-.“.._..-.-.rai“..._._- ..q.._i...__.nr.._.-..__........-.a.....__r_-.....-......-___......_..J.....-—._.._._....__._..__.—.......;:-....#.—...-....n.at.._l.._.-...u”_._.rn........_.“...ul....._..-.._.._.._....—.-.r._.._u...}._.h. A ”_._.._.-_.__r.__._ .._....._-H-_.....
L -—.t-.f lluﬁ. L N w ip E_”‘.-..:. L & .a.f.-.-...f'nlmll.:.a..-..r..l.r. .T.lh.t.....-...fl..ai...i.i.].!.-l - -..-—. L I r ¥ Fom ok gy e b 4 o e L it | dr Pk Ao o Cay Aoy A EHL T L R i € ir h W - F
L s R i, ey b
N ] .fl.,-_-..-..._...__-....._-.__-.__..-_4..11......“..-_....4#....4....___.-14*..1.-..r.__.....aa.rt.._.__....-__-_.-q___.—.....___..-».__Lt...-._......_h...___._-i..q__._..u»...,.*.._..._....._....a....-.__..rt et R e B R b e R e e e e b L A R L e = . R ML e
a3 X A e Ay A B el A T A e LR M et e il e P A X A AT e N A e A BT e A e B e X o R e R a B BPTA N . - BT T g
T T g Tt et e e e e T It L at bR N A A NN A e e e N R
S A e e e e e e B a0 N I A N el e e N e e el T s e A o EE e Fd e bk i e
» ..-_ll.--_....-.-..-._-.lt.i.u.li-..-..l_-.i .:?.-lh .qll.-. I'..-__-.H.l llu.!.-l.-..f.:._...-..l.__l -_l.!..l.._...l..__-..-lh r..........-.lt-.-.._-_ -.-__-.TI.__. I_I.-.._.!:.I.....r»l._..-.._-_......l + -..-- l.._h.r_. ___.-..i.._l_l- |I_-..n_l.:.-_l.l.. ...ll ._-..l.-.-_.__.i-.l .._..-.l_l ..__-_.....__..-! : _-_I-_. l___.l.._..-_.i ...-..-.l.r..____.l.!__-.Irl...l.ilu_.ri.l.l.-..-.ll:......!-..r...r.-___. .-ll-__-..nu_...-.....-..l- r-ll.-..q.-_iw...illi_ .-"-... - -l...l..-.li.lriil.-_i..-_Ilu_.._..l.l 3
T TR R e el T B A e W ek e Ml Wk e ke F B B d Nk i BN e A et b g B e e By ‘m LS N W L S S A e | P L e W M o I N e e B L Ty A o m
-...____.4.__..”.___.....___..__.-__..._._ -.____...-r ....._..._._..___ "_.__.__._.l.-.”.l.__.___- - ..pul_q.__..-_l”._m..r'.___.-_...q.—... w...l.__._.t.q._.__-_...._._l...._._..._._-h_......q“_._.......l.._..1.41.”.._._u.un._.l..-t....,...ml.....u_-._.-_:...__._..._.....__-.”...-n._.....r_..n.-_.-_-.n_ﬂ.._.r.._...pl.-_ -_tn.._._._ i - |_._.-_._..t-.._|..4.-. ”-_lq-.._....._._i_..-_._.“._:..........._.r-“.___h._.. ._w._._.._...._...r....___.”-._._.:-_...,_,““t.__.u...._.__.._....p.u..__...._._”.._....hj.. .- K l......_...._.”.._.___ l..._nu_.-.n.n“..__l”___
S " Y Y hr.ﬁ" LU W A ) W W e e Wl T T ke e 0 W e I Nl BN ) ] e e A A e e o ol g St I N N T T e L I » l..."._.- e > 1
1 [ - LS N N e I £ I R N - a ar - x> e e -
..___...r.....l-. e e T R .-_.__i.._..-....-.ql:...._..-_.“._-.t.._ i .a.-_r.._t.-.t 1.....___.:.-”._1-_... T I ot t.-.rl#.._._-.-_.i_..-”-....rit_-_t-_ .-._.____.___.“.__.. e P L l.._-._..qu..__._.-.t.n.-_... S Y ...4”._..._ P o #..a—_..._..-_.-_. e ata
Lo ] R Py g Al R N B A u) '

I.I.:I‘::
z

e

h.l..l‘h‘#“.' I.".“l. g ".”? _-1 l_lr I”-J.”I“_-Hl “_-.”.l“l -..i.-.-l.l.l-. ....i.l..iill i._f‘ }...-.}.l.}.il_}..'- #.:.-_.lb .II.“ JI'EIII.I.'II‘E‘ i' -“I'.I Fl. *
[ ]

L
l.t*l"‘“—.‘#ﬁ“”‘"‘l ‘l‘.-l L] L - .F-..‘ :.I.l l.‘fl‘ll.i..—-l-.!ll. L -..'l. .Jl.i'l .lI.i. Ih..fi.-. II-.
S S . B K A H”H”n“””*““””u”mﬂuuuu.u"“._“m”.n“” e, L.-_um
.__.._._r”‘ ..Hu.-t“.-:.‘r##.ﬁl"-url Yty .- Tt -1“.4r-._.._.”.-_.—....__...”4.—1 .__.J_.Ht-_!4thH+r.....-.-.._.-_.l_....._l-..-_-t.n_.__...l....r.._n..-..-i LRy > ._._.-..........“_ n._...........”-_..-t *a -
S e D S
s e e R s e

. .“.-_. Il H.-. 11.-. = h ..-.....l”t.- ...-_..1 ll”_...w._-.nul...t..... - .__M-.”-_...-..-.._-.-.....I .
% t"”.v-.‘ -.. l.”l”_-.-. l.L. .__. .-._-...._-.1
__.._t_._._..r.__...__-_._..

LA L L | L AL

Tu_ My - ¥ 1-_-.__.”_- WA at - £ a”, _..—...-_.IH.w..l-u__....,.-.._.l.t L
- Ao s W..r. * : o aag A Tt el tal aT el
A _ iy _ R

e A e R
..“-_.l l.-..”-.i..__..nr.l .-_.__..r.._.l.._ » .-... - L]
el A e ) -
o e SN e N A )

CIC R
L .E
s
MY

i,
»

¥
| ]

-

> 7 N e e st a T
ﬁ.."....mm..n\w. e _ ol A B R
| = 4 . : L, T L )

b.."w-ii-.i.w-r..l -.-...H..r....,._.l e - . ’
-

x
o

.J. -
s o e
¥ ek
I'. [}
..........un.... o

"

.y
L ]
e
& k“

.

s

[ ]
.
!.-l:

i

; :".. .
u PO e e R N L e N
J...I..h-n””uﬂ._ ”U“.m_.... .v___.._.”._.h.a .n”.:tt.__.. ._._..".-_.-.”.Hmu_l '

&
L]
.l'
3

ol - L ] L -
q-f”.-”-. e ”.l”-_ﬂ._.”t.-_..i
-
I.Fﬁ.i.'l”l..' M

T

L' |
e
Lok
ot

F

.II.I. *
e l_._.._ EH._..-_....._.___H..-_- -_"-
oy
- B
... | LW N .m-. o
) WAy

'::Fr [ ] '
i e

LAXNAOCN

L
e

By *'- L) j‘l._':"_b‘:;l-;
I":. ft -

¥
G

B_F i

s

P ey

L] .1.¥J O 1" :‘_.ql
SR

B
)

R

oL

al lﬂﬂﬂlﬂfﬂ

I

o

[

L
ety
LA A N T

7

. . .. . . i l._-_..u.-. ....-.-__.... ....-__r.-_ t.__..“_.__-...."-.q .___. .H_-I.-..""H
e N A i S, .. Ww%wﬁﬁ.h%w%w%%ﬁ.” o
il R ...m.m. o .n.._w...w.u..wu m e e e A e
e Aoy ; Y, ;
calsiaeeley : ¥R e e e T e et
e S s .""".u.ﬁ."m". o :
o ettty e e v

P
. ‘.- iy
LT e it

P,
I.l L]
S e
" : o : J
i oy . r-_. y |l e
T S,
e e
T S . T e e s
uuwﬂnﬂ.u”.nf ol | i ] ; e S 3 . 1 .-..I““""\lmw"“l L"."Iﬂ-lﬁ-“tm""mllw"ﬁ-‘"' ._.”."i. _-n %@Hﬁiﬂﬂtﬂﬂf#ﬂi - Nl!.q . n ﬁ
. et e L R X A e S LM IRy oDy

o

FiG. 1



US PP16,624 P2

Sheet 2 of §

Jun. 6, 2006

U.S. Patent

' g T pmom

. ' = ..r.. NENCIC I I
' r ' ' B R N
' ) a” = ™ .._.__'.b.-...a.
' ' PR ¥ el
' o . ' ' ' N W MR e e R
" '. E v — ]
' S T _“ Vet "y et ..__.._.__.-.!
- - L s - .
a ' - v T r ] 1 e
- - . s
[ ]
' ' ' .._-..r.1 -
L] - ] -—.‘. L 3
- - - - -
' a . D LS 1w
h b r
' - b
' r e ¥
. i !
o ' - vt s ' .._...
' ' ' ' ' _. L] ' I‘.
e o . i . ' r r '
r ' . v r . ' .
' ' . . - . F -, T &
' T ' . s i} i wta
. a” s . - ' - - a ¥
' r ' o A N N
' " F IR S e
' o ' . N a = -...-_ EPLIE I B e
- . P -
LI woor F ' LR -.._-... - qr.-._.n._t.-.n-..r'-.__!
- ' oo e - o) e . A L R B
r ' r n rr a . rrxa . wra PR DI DL -
' 2 [ R . ' (- I i P Y
' a4 ' . T P a ko a hk ' - AT e R .
" . oo T e e T et T T T o - e et e
a = - P = P T S Ak - - 1.-_.-. L .Trl_....__..__.._..-..__.i .l_-._.h-.. ....._.
. .
', ! lI....I ﬂ.-_-__. 'y -..l.q.,.._.-.hl.-.n S
. - Ay e k0 ke & F
- - Pl ] LR R
& F Fyqg r s m. ooprij s
-t " R N NN
. Ve r P R e i A
» -  omoa o am r
".-q I
| L T T
. T.. - g &+
1 [ ] -
- o
- n A
- q...._.-.
. .-
o
. _“._.l L]
-
FoF .
" .._-...__—.. Fl
w .-!q.._ -
- i..\'—.
) ' LI |
= T .nl._..._.._
- M e JE. 1 e
. xuunna.n.u_..a_.....rru.uur Rl
..1 N i |
' ™ . R
- LI
e T il
' o |
Ve w e W .-.l._..-..__
W ox_ & ar ﬂ._-...l.
T = n._.._.
- k- -
L L
rale
Ayl _.._....-.._ o & a
tanm . . - b aTa
. ron . : o . .o o R . i . j”" N ) : a - -
DR y - o : . r L] FNETr P LSRR IR L I
: . ) * »>
LI iq..-_-ﬁ.... R ] . . J E ] = .:“.l. .I.-L_l.. -_._11 ..._..__.._..TI-_ i}-ﬂhl. -I.n.-
- . - - [ ] o - " r
T Tk R N R x
W e : Bk ke 1 b oar by FTS -
Rl . AT L T I,
S, pol _._.:.......q...._.._._..__......._____.__. 12 g ........._...._... L
N NN ' LR R AT L T
# 4 & g & ch gy W& JFN g 1 - .
N w e Ry Rl L o
R I L R s o W Al ) SN Bt R
TN At At WAL A i IR T
L L wpd r oy kw ir 8 g BoE & ., F .-i_........-.l...l-_.-...
T .-l._..1-.......-h._..-..__.1ln.1....l....-.....-..__.-..__.._.-_.-.__.. P R e R el
P T N e T O e i e L L R S
ots l.....1.._-...It-...l.“;.r.-..r..._...._.r....__....q.._.-..-__.l.-. ., I-.mim_.u.. R e
x cgr = ko b T o B
PR et ......_.._4.__._#”_...,.4..._.._1...- ”t. "y R et et s
» [ il - - N & hod -
w il ..-u_n-wxi. k. ' e
. mE. b
3 .._.-..... .r”._ . _.._
e, L

B
LK |
#
R
LK
‘bbq*b
i

- A v . .._..-i.h__
] -~

_ ) T k.

P N O

o - T

- W e

. ..r..._-... Fy - S

U L

* (Y ‘.- [l S

.-nl
-
»
N
T g 0= [ | o
- ol ] !ln.ﬁ....ft...-.v.__ -.._.._.h._..._._. .uh.:. .-..lu-. '
a By ok Ak m B Eroaxd Fou I'l_ll. ST " M
B .-.-..-...-....w oty w A . 1. W 2 arrn
> NN ) P L . ae
L P ___.-.._....__-.._h .-......______.......__ LA
- ) 4 & ¥ P o b ool r
I.__ .I.ﬂ...h- r .....W....” 3 ..___.l. “nrnq._.l
-.n tIl......J P e e ATy
- H..l_ “- n-_n!.-_.u...._-_.i L T
. . - Wow kT g
-7 x - r.__-.lq ._.H.___..__. r..r+.. oy atF A
'y 3 P ] O o T Sl _..._.._.
- . 4 =~ a - r -.__ . L T T
- a2 m S ' .-....-..._l...-_...-.u-.I-.-..
-.-.I h.r.._. - u.-._--_..-. ATk ot k@
- T L e N R L b
= r o P PN I e
oL LT RN AN
A N -~ ...1-...5..............-..,“_
at uTa Tyt r
LI T
- R .
-~ - pER
- s
a’,
L .
]
X
J 4
lr. L .._...’.\I.-__.. L L)
o L) & [ i ) [} L ) [ W e
% L J LT R B C e BRI »
v e ot ..._.... ”.rt\-&__-._..“r“n“ Lqln.__._-_._-.n.._._.._-._.--._n._.. A KA iy
A P l......__.ilr...l-_......ltlml&lri.-.tl-..ltl.-_ oty .
o t" e T o T Tt R Tt .___.___n.".___ . ( a'
R R R S N > e,
“uu..l-_- T ...”q.ru.._..._.._.ﬂ. lu.._ _._.-_...r___u-..__.-.___. Sawn i) aty
et ..__“-.__...__J.ﬂ..p.u.“__....kq..,u.q.._ il ..."-rri .__-._._._-nm-l' e LA iy . A
E X .i.hl.r‘.ﬁ.—.l.i.....!l..l.'“‘h.‘..' 3 LI BT ~
X - Jr Ju L O " 3 &
___.H.I.IH“H 4 HI“*.&E.“J”#“&H.—“.“IL‘.I ”.l.“"i.' - ._.-_.i.-_.-..- -l___."._......-.-.....-_lrl..__.-.”___.-._
W A LU ML W A LN W B N L L N
.v.nﬂ.l .._u.___..-_ S e L PR T T T L
( : ‘_..__*.-t..-.__._.._.#”.-.___.."”lLt P ! Pty
L L e ) m &+ o4y mr onia
L X — h .r.....r.-..-..ll?\?.-l_ o .-_.-_..__.'..... L ATL e g
4 i I, 4 || i ] xr - - B
ﬁ." L ] k% - - E I S
t...-ﬂ.__. w ;._...q._-.__..h_..__._.l....__.h_i Pl P
Il & 2 ='F r " wa ’k EFET 1
LN W I A S
- .n.....l- ar Lk 3 - ¥ L Fon Ty
L ?_l. LN | irr o | = d 1}
Fal AL e N
-.-u_‘..nlr " [ B . N
oy o ow - 1 i I TN )
P I e el W L N
o e L,
b e e - P N T
T Lo A o B ke a ek kT
L v . W a E
”.._.”...”.._'_-_.._H.r... o -Hl...r.-.»“....”...”|”.-..r"
. .4-.......-.,._._ - - rq.r-...._..,.w.__..... Hq.rﬂ.
:.....! - o N .l..-..._..r._..h.__..l..-r.
1 "L " i wr " x Pyl s
[ W [y o+ ETm T
l.,.—.n.-.-l._..-.-.' il .-_-._..lhl -.-n“. )
N
Patat - -y .r”l.,:-..-.r..tl I-._
- ....__.- L] L] - ._._1 ._._u__ __._.L. *
.-.l.-.r..r... " N "
[ ] LI mEw W i p 0 & - - .
R I e T ot
P L ] - LR
g s aa a LM
LI ] L I N e
u-.—..._ Iu..d.ll = = g u.rl.rl._.l. .-._. r
] .-..r.-..r noE » L]
a, [ o J
L L% kA AT Wk
o i ) i ] 1
* N * ﬂ.!.lh.‘. *
- Nk N ) ¥ 1
-.-.__.__..14.._._... -_:.-.h.-..k._..rLr! -,
e woa . ¥
Ta ™~ n X - r.
4 4 B 1 l....n-..___ 4
L ALY 4 T x o
&k - b E Ao L
I.-..T 1'.-..‘.!..- -.’...-l..
- -
e P T T
drode e LW W)
s E AT [N o
ferl op B B e d deoam jp M
RN A
& F - - .
Ll Sl R M B T e e
| " N k¥ LA AL KN I
n
.I-. L & - b LI
' t..r.._.#._".f......_....._..._._.”.l.
N » - e F_g XA .
r N .ﬂ: " w1 LI et 3 ) ¥
DL T
u.ux.x.-.&im. n.-.”..r._..._.t " * .....__..-.._... ke
B n A e A T R P
o o R R S R P M
“at i | A b e A dr o A C R I T N
JHHH il. E LI Y L G A ]
o, R R A u P Tl o L
L. F ol ) ¥ ¥, ...-.___ __.I.T H L L, .-..-.rl.-..._ N N
. .F...-..EI o .__....i..___ .-_-_.- ol P e N e T o e
i lI....-..-. .....r-.. ..-u...-_.i. h‘-ﬂ.}_ .__.!.r.-.-..-.u..._l.v...-......._..h ..h__.r PR I e B
H.&H‘ Ty iy e e ke F T ooy 2T a el
AR 1 A 0 _d dr & L [ ] L a ‘row b ode = i Twa d . B pRg
| [ ol .-_.__i..-_l.! Ol N [ Sl L] .k .- a .
e Ml "ty "l "’ i B ot I R L
v - A L L e AN - _wwd
t.. e e & R I e M LI I T
..‘I_HI f [ ] - L ) .J_.-. I o i [ Y . - . X' w y
e » dr-r e PN N A N N Pl Bl e o B Al
L “.!Fxl x.-. oy p ..ll L T .r-.r-Hl..._ [ LI P B
B R Dttt s
-
; .un_.n:_ -.._."", m.-....__.n_..-#“r..ﬂ i
s ._-.r._.._.-. u_..__-Ll.-i.._..-..___.._...r_. 4 b
4 Fh e R | v T S
115.-....!.1 ol i.l.”v.-' b | ."l"...!.i"l.‘i".._l.l-l._..n-_..-...T.l.l...q.rl._.ln r
-

£

o AT L A T Tt
"..s_ e T e
3 II .l..ll-_ 4 w L N BN ]

- el !
DR T e
» P 3 W LI T RE O I AC I
I."I.-..”l .._.I. l.t o+ o ] .ﬁ -1. “.-_....r“l.l.r“ﬁ.-.l_...- IH.- ...___. "' q...h -
.lt.-_II.Il.. 1 N 'l .I.J aa .r:.l. Ta ._1..... .._.r!

1y
.
X
._.__Hn |
A
.4
] - o
; .“__...-.H"liﬂ ”—.J“Ii..”.-.\.—...ﬂ'”___ H.r“....”l”l““”.#-lt.q... ”“”I ”.....1 .!... L .”.r.”_ .-..r........._- a4
"X W L O I S ) . .
ux.rx#“. ok e, -...lnu.”._.”._.t.-._.. -.._-....._.____.n..__H.._.la.__.:.._._-..f a2 e
o oy :H .._r"tn.__..“._- .-__4 - ....”-.”.q._.q ._-.-___-...“.-_-.-..Hwhanlu.-..-_-...ﬂ ”HLHA X, ....___“ IL
e L AR N NN LN K ‘o
Tt A I.-___._...._.

i) [ 5 Y [
b L] & I.r i.r.l.”?.i‘.

)

2

*
dr -
W
o)
h_#._._-ur
*

X
R,
e 0 e
L, ! ! ! L] II'_ k. .u..#ﬂI.ﬂ b W= A EF ax
) ] L Eoll - .r.-.-..-. .__...r .r..u.q.. ...l._-.r. a
s h. '*"mm i.lil.l.. L .”WH"JW““ ...'.'.'”'”'.T.I“L.h .1_-.II .r.l “.L”“”“ ..rl .” H. !l. "
", ) .._l.- - .__...- E
i""“"WHH“#"#tlﬂtt#w uﬂ””“.naumuiuul “. H”hun._.ﬂ.... 1H x
“! - :.x'.__"“n"““-_l-_.rnl N Ay .....____.-.-.._1.__ ....1.H TH.H .......m.._ .
MK -y ol
e e S
e e A N RS
e - e i oS e g i i ’ .1”: e ¥ .._”.r.__- ._.H:-.u_.__............._ﬂ.“..h._” ]
W“Nﬂ“"tﬁ“ltﬁﬂ“ﬂ“ti:ﬂi"ﬁil"i“-ﬂituiﬂnirﬁfi_._il.-u.l e e . . e ..L..un..-_ﬂ.-_..ru".wu wnts Hi..;__..__h._.”ﬂ..ﬁh..._.__ . Ty ”__..,.._r-.”__ PR I L R

FiGs 2



US PP16,624 P2

Sheet 3 of 5

Jun. 6, 2006

U.S. Patent

n . B aomoa r .4 F ' a r ' P "
P4 e . R A ok aoar . . r H o r
Fraion F FoLa Uk ko ko ok d, i rEoaa E ] EI c ok . oa
R I T I R A . . - - - e L.
ra. o [ T ey i Y N A |
St a e P e
. P B N I
e . .
ok h kK b oal ]
|..............._.__ .L._...
- g a o
CEER SR

N

vy~ »
o W
».

-
r

'l
L]
T
”

Al

¥ or T

o
"'.l

T R wamaton
e

'
b ]
A i

L |

F )
AL
-
-
w il
in
o
L] r.l
n..i.__ o
o
T A B d L
Cte e ..._..h._.“..._......_l...“i._.-.._..-”....t”-_.n o
Ta ”1..._ ) t.”.p...-.__..-.”....L-”-?l.-l”.-.___..-..-u-d...u__” .-_.li. .l!. HHH.H!I
-y |.-.1.”.|.”..'... e w_-.”u_-..__.:_ !_.h_hl-u. Y Ll .
" rmoaoap " dron wpod o bl g b o ol 4 -
x d .........q.r.._..-.._..r‘lﬂJ._ -_.__..._..- . ..__..__.ri.r -_-.-. .r..-.-_ ¥ -
Pt R Al _-.q.-_n.-_.___lu.qra L. P T T
.-.._T._.i...tLT!.-..-i.._:.-.._.l..r..l.._.l.-.l.iT.T I TR ._.‘.L..m..l..
. .-n.._.. o a -... .- i..._..l—..-. ...H_-.. .___“1.-__! .-.Ur.-..‘ I .._-..__.l.-...-.__...._..._‘.\-.... .M
I R D I T i ) L .
N AT DR R NI e A T P P I
Ty FLT L e e b ._..-__....-“.l-_.l RIS L I
N e et i
L &4
LaC b LT !
o
* r EI I - -
e I .__...._...._.—.-....1 AL I N -
S e . 3
] “II ’
a » &
>k w -3
ama T e
.
N AT B A e =
a m PR RN -
Lo ok Y s
IO IERE N AL v
. L WL =
'.._h . ._.l..ri....._.-..-..__... EY
A ....._..”. LRI
L N )
r rF
_.._..1 ....| ._J..q.l . L]
IR L]
LIS -
a d ”
P
N .
a e AT
. .-1. ' L]
......“-n-. -, w Y O F Y T e _...-_.._ ....1._.-_..-.-.._.._....1I -t
> -y ﬁ!lrih}\l..rr}}lib-._
J .J"I-......n.__.....-.._....q.._..r._....... &

- L] bl L] =~

“". ."l..! -l.—.]. .i‘.' .-.Ja..a._ ...-.' -.J
| N B S i

AL —adr t
! i.l..ﬂl.-_ul.l... s ..—.._-.:_.._..__...... Py

o R o N

o M B oa Bk A

T A Tt

| § .

- w.._..._...-.u..f._. -H.._..r ...!H...F___......_._#.ir .-.___..-_.._.”-_r_.... gl .-_.__._-.._.w.r. -....H_-..-”.__...-“...._...-H._..... o

l.q-r._.n._”..nr.__r k-...”u _11”_1”_-“”4“_....._.” N m._._ﬁ-.m-. ":x ._.r.a.u_.._t .___.ilnn_____.. “ u“_..__. -.”.._”. 4-._-u._

T T e Ty ____.."h._...-_..... - " .J."-_ .4!..:.1... o E e et x.___u....-_
o

U T e T R e
e e

Ve

LA
e Ay lel e,
Xy o gy

P,

Y

o N S R X el ] -
-_._t.__ -“_..u..q._.-.___._..4—_._...._____.”-__..._-_.._1.__#-”_._.-.-_ e .ﬁ._. " e n e Y ta e T
R e b AR ik naj“II ettty
s L e
L J LT .
2 h-ﬂh"“r..ulnutrr#&-#___.r__-_lu_-_... oy a.lu-r ﬁ." ¥ X »

e

MmN B
S, .__ll.-_L...._.-..-._.__.r.. oy .__..‘_M B
| .__..” t..muni.......”...._. ..“. K ._".__....1 .
7 i > 3 o
SRR Al |

-

X% .
1:"}_1

]

Al

L

L]

r

-

.

'

.
L)
A
i

]
l‘
a
[
.
1

oW o o

" i . -_. l._.._-._..-.q._ - .-.-_... | ; L., ._r.._.r_q...-v.._.q-...u.
IV ¢ B
e ....fw.«_frm-..a._....rnnl._uu. " ALY o

.

. ._. ._...._.__. - .

l.l.-.:..r.-.-.-...1 .

._.,I....-t.__lu.-.l.!._..r__. ‘..-.-.Ml.

v i oy d il r -
r

L 4 & .
LI e #.-.l..l...-l.l..:.....i-n-

ATt

T
na--

L] 4
el il ety
i e
e T LT
e T O PR AR o
e N MO Tt wl e e ) i
e e
L] ] .r - W
S
..r-..__.... n* "..._...IH_.u.ln_- .._.‘.. ....qq
s C
s ; .r“l”,__.”.. -.l.q ”L:..vt“-..."tﬂ___. i.u.m.l"l."t. y . ’ .1“.__..”._.
ml.lll .”“”,-t".—_-.il.i.f ! e .”-...__.
ﬁr .i!”-.u- ; __.““ ___..q._._.__.
b %..__r " -
» ol -
o - i,
o s i
b ! “-_“ ! l.u_._ L) ._nq_"-___.- ._....-
o T N ) o
gy s LAl ot .,H._..
.Ell K Iu_ o | .-.. e .Il..#-.l_.-. L
R ._r.lu .-..".-#I.-.”iu "....H....-I .u._ﬁ
. v. : .'Il ] * ._.H.-

L,

Y

o
=5
[ #t .
et
Al

)

o |
o
7t
e

-
r

A

'I'#"!Jr._l‘*

EC NN
]

IO

_mth B %K

AL H.. .w.__.“- e A .“1 .
- “-.n._..u_ o _-“._.

w lmn."_-r.._ r
.J_.. - l....u.. L]

L T )

& o o dr By E w gt T =
g Ty "y woru et
o P - e NN
____.._4._.“.__ . L - MR I N
ﬂl......r .r.-_. ot :.‘.I.__ ..-...r.-l o .-_.r .}.I".I.-..__. L) _Ilh
iy -.““_ h.-_..__b_.ﬂ._'.._.._.......... __..”I.n“_...__._._.._.. iy ._._.._l.l-.u.....i .,n.,._n......
e peE
1 L na
+ N EE e W Ko [
N N T et O e S O R ey 1! L -..........i...r-
o Tt ......_.#H.___“._.“.___.. .n”...uw... ”_._".__. axt_nar:“g z _._.l"r. _-_.i"-..._an T ”#“.t”-
AL NN WA .nnl-\rk.r-..._...._...__b-
AR e e ‘.._._..r-.__. g “___.. aratr i,
WA A AN R ' Ul A=l
o .-..__.._..__._.ﬂ.-“- -.ruan...-._ " ___4__".." A A ....__ -.-.-..-ﬁ#-ﬂﬁ
i...n: ) #H.b__....._...“._._.,_-__._..._“..q......q...ﬂ _..." et Il__.f&. .“lu-»_.r_..._.,.
P il A LR W, A o
CEC N Ll o x N T A
.__..”.._._-. .-_.__ﬂ_q .4._._....-...—.-....._....__.4..1._1..H___t._..._._.-_“: .nl.n *a oy -..._.....-_.._-_._._.-.H
=" x 2 i Ty
: 5 S T T A VA
& T r " ! o T g P Py e e o o o e e " »
~ ’ n " U'”Ha [ G o la... .Hxxﬂuua L ol ”_-“H”u.”"_.r_.-”:.“#”._..__..—. ”_J__ . -L"..-“-'H ¥ :.wu:nu“””ﬂ”ﬁaﬂ wan“rnu”u: ”r” xa _.r.."- eyt
R s o o
: Ak x . ; :
Py, » -_ur_...l.n.tn.{._.l"-_..t__..#-.-# ur e e R P X T X R TN B T F ettt A e e u...-..I..b."_-_ T T T e e e e T e e e e




U.S. Patent Jun. 6, 2006 Sheet 4 of 5 US PP16,624 P2

| :'-‘*i':#""r‘ o -f "H-r.
]

i!d'l‘h.

AR
X XM KX

3
‘.l‘-'- .

.'._{

e ghaby el o
ks "I::..E:E::H::I!I H!HH.HIHHH‘I'-H

aleries

"
i
L il




U.S. Patent Jun. 6, 2006 Sheet 5 of 5 US PP16,624 P2

ALK N A A A M KM A o X NN n; W N A M ] o

J M_X | > M . J ] J o
) »
L MZI Mok A :'h:ll:- A ﬂ.l IHH o I !HIHIEH-H Al l‘?l LN N I’I_ " .H.PE-F!_ c*riu”n*n“' tlpﬂkﬁnﬂpluﬂxﬂrﬂ -

| A ] | ] ' ; ' e 1 ' M “me” H-Ik o :cll":lxle" -?l.inlxlx:l!-l!lhil!.:l H?l”ﬁi!'il! R e ! ?!;_il ki e R ]
xﬁgﬁﬂ% TSR TaT _.gt 4 e e i A okttt e ":;:f'“"-.; .*:"%i;n_n;::::" D e o ':,.;'E; s ':::::;;::":::::;:::::::5:::::5;;3_
o n:n . . o ! W o B e B A o, X
| ] J L. J ] ] T L | I.Fl' ; ] 2 :I:‘l!. -H:I H.H.HHH:E_ HH:‘!_:H iy . ) ; y
i :g:;} e L o o N b

-:e-:::n' = :'i LT A B R ;Ihx-:‘ul:-:’;n::::!-; it i I i ) |
:u::lu :l!ill?l':l'.I: :::l'}'I

N A P . i i e o E J
x:‘:hﬂ,l#h:u:‘ln:uﬂ:ﬂ:l':ﬁ]:?‘:l‘}:ﬂ:ﬂ:ﬂ:i <% A : iy, i i

X PR LB T T X o,

]
|
X
x
Mon ¥
]

i

N e N
| |

o e e e A e
S e B i S o

k]
LY

x
-
F |
XN N

X
III‘II

: ’cﬁﬁi}“‘{ SR : :

i
L ]
-
*

i'.'
S

o
S
S s
s

DT
&
T
e
s
LI L LA N N 2 N BN N

'l

o,

q-'.l- -

e
e ey

.

- i ':::‘
N
- 'l:ll

4
-
atet
e

Y. o !'i. l'l"ll

M
o

iﬁ
'E-I

e,
25

-
-
-

.::lll -
L X )
e

:.. l"l

i
2 a k@ Ak drdd b B b

[ ]
1*-!' 1'4"-'!" h-l‘_’-l* dr*-ll't"i-i.ll 4

a»
[ ]

L ]
&4
r

e
Fy
e

T
L]
)

u .' L ]

e
™

o & :'.ir .I A
] _':-hf P e el e W *,
al i 3 ] [ b a4 .
r - R '_ LN ¥ A K __!. '._

'I-

e e n"

o
-hll-lﬁl-lil
-'ll-lllll.l'_'ll'lll'l"il

>
a
"-':"l"-u'b
o]
:::*:*}:'.
X

-lr.: - g o ipr blip L]
Jn
4 wodr oy arn r*q"#*-t*l -I"Il".-r'.:l

s g rmyr kg pmfirrr s b r bl
u ¥ &
L]
II.-
L]

»
L) -r'-::"
o )
P

o

-
- i -
T
r =
e
e
L
I
r f x
[ ]
#-h*-.
LI L Rt B R o BE AR BN B b e

T
P N e

'
F a
X

i i
L | l'-'r
-l'ql
L]
<ol
-I L I

L]
4
r
'r-lll
L N
-
L AL I )

r _‘i ‘i‘r-h ‘I-h q.

[
.
)
ety

-
re= g pFph pb & g

r
)

LR NN
[ ]
[ ]

- -
b
o
LN
LI
T

ax

»

ax
o F b & X i

4

ax

Frd g ¥
o

P Ny
e i g
P e

NN N
o

g ik oy
L

-'!-'rr-'lllr‘-r!##
F = p el

1
L N |
& &

a
3

oyl gy E gl
LA N

a w iy oy
T

L ]

L I
i ki

W s Bor iR
o I P NI N E N RE L BN I

o irir bk bk
)

X
r o=y
r
LG K |
n."...uq-.r,q.r.r—.
-

)
L]
™
q.-Fq‘-H r! -'r"l r i‘#

r ¥
I.I"I'.J# l'II'I'- -
X
- | 4
[ 9
[
F
T by

dr ldp o ow b i i g BTE
-

P

a -

atr

LR S A O SN
)

» B x bk &}

s

..-l'

Ak e

[ ]

4
r A7
il'*
. L]
:ﬁ

-
L]
LA L

X 4 ko
T
L4
r
T
i
L
[ ] - dp Jp dr
Pt
-i-rr
I:-Il""I
ok ir @B
rf rhd i drrirriad

rory - o ia
T e e e o e
L R N o

r*##t"q'.#*l'

iy

i L L L N NC L I K
L

 rlorpy
4

" .

g i o N

LI I
T

Ty

4

e mor r e oow oy
LA R T I I R N N R NN e N

Fr

[ ]
K
LAC ]

L L N L

Il+-l LK

L]

r
a
LI |
o r g dd oy Ay b

¥ =4 1 = rr

LR N |

i
.l
o
o or &

F ]
B rowdaxr

x
Ll
LA B B

e Tt
»

| ]
4 dmy gy

LI O C N
-

x T
]
s xrxr
. .

Tt
1

-q
o
x

gl

a

e
s A e

y ‘-,'.1.... R
IR ]
[
" -l‘:h'!_ -"_-. "
ooy

g
.

ﬂ"!l':-.'n
L f o 8
LR T N B BN

.:.'l. Ve :'_1‘.._1__:#. . ...-l.
. " r ox . u, R

-_.1".-:..'...

.

.

L .

"I

el R
M

<
. '
e

e
aTa ..
et et

e
. A [
S
Wi o

LA

.*-' ? k.
R ] AKX
b "q.. L ] w u
POl | -
4 h, .
.
-,

. - ’ 5 4 - .1 ". :
. (A u b T "hé.
ool S N

o

" L ‘::é-l..'.l. ': '1: L .l.‘

o :.,':..-'-'-'-
1.__1;1..:1'[_ P T R

o

N T T R T
RN EEEN R
[ I B ] [ I B | o p

<l

Ny - TRE

it
ey e MW
x:-_"ﬂ -1....--_-_.- O SCILH

. S IR Y 4
A 1 1% % 1«2 1 7MW

'.1-11._-!.'-11:‘.: " oL
L} - ._._?l... . . ..I- . . -._. ¥
LY R B

L M o= o
AT T e

s '.".."'.”..".'.".".."!-. "




	Front Page
	Specification
	Claims
	Drawings

