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Latin name of the genus and species of the plant claimed:
Malus pumila Mill.
Variety denomination: ‘Dalinip’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

FIG. 1 shows a tree of ‘Dalinip’ in bloom:;

FIG. 2 shows a tree of ‘Dalinip’ with leaves and fruit;
FIG. 3 shows fruit and leaves of ‘Dalinip’;

FIG. 4 shows fruit of ‘Dalinip’;

FIG. 5 shows fruit of ‘Dalinip’ (on the left) as compared
to fruit of parent variety ‘Pinova’; and,

FIG. 6 shows fruit of ‘Dalinip’ after starch indexing, as
compared to fruit of parent variety ‘Pinova.’

BRIEF DESCRIPTION OF THE VARIETY

‘Dalinip’ originated as a whole tree mutation of ‘Pinova’
(U.S. Plant Pat. No. 11,601). The original tree mutation was
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discovered during the 1998 harvest 1n a commercial block of 20

‘Pinova’ trees near Lezigne, France, planted on M9 root-
stock (not patented) i 1997. The new variety was first
asexually propagated by graifting in February 1999 {for
testing purposes at Doue La Fontaine, France under breed-

er’s reference number MN R37 A72.

The asexually propagated progeny of ‘Dalinip” have been
found to be homogeneous and stable, retaining the unique
characteristics of the original ‘Dalinip’ tree, and remaining
true to type through successive generations of asexual
propagation.

‘Dalinip’ 1s similar to 1ts parent ‘Pinova’ in some respects,
such as 1ts ability to withstand winter and spring frosts;
desirable flavor as a dessert quality fruit; very little or no
russeting; no alternate bearing; and good storageability.
However, ‘Dalinip’ 1s distinguishable from 1ts parent by a
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number of features. The tree of ‘Dalinip’ 1s more dwarfed
and compact than ‘Pinova’, and 1ts branches are smaller than
‘Pinova.” While similar 1in shape and size to the fruit of
‘Pinova’, The fruit of ‘Dalinip’ further distinguishes the new
variety from 1ts parent. A comparison of the fruit of ‘Dalinip’
and ‘Pinova’ 1s set forth 1n Table 1 below.

TABLE 1
Comparison of fruit of ‘Dalinip’
to fruit of parent ‘Pinova’
Characteristic ‘Pinova’ ‘Dalinip’
Maturity Date Third week of First week of
September September
Percentage of foreground — 25% to 50% 60% to 80%

color

Pattern of foreground Mainly blush with  Very prominent

color a few stripes stripes

Intensity of foreground Orange-red Very intense red with
color some orange

DETAILED BOTANICAL DESCRIPTION OF
THE VARIETY

The following 1s a detailed botanical description of
‘Dalinip’, a new and distinct cultivar of Malus pumila Mill.,
based on observations made of the original tree from 1998
to 2003, and during the 2001 through 20035 growing seasons
on specimens of second generation trees planted at Angers,
France. All colors are described according to The Royal
Horticultural Society Color Chart. It should be understood
that the botanical and analytical characteristics described
will vary somewhat depending upon cultural practices and
climatic conditions, and can vary with location and season.
Quantified measurements are expressed as an average of
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measurements taken from 2 year old trees of the variety
planted on M9 rootstock. The measurements of any indi-
vidual plant, or any group of plants, of the new variety may
vary from the stated average.

1. Tree:
Vigor—Dwarling; lower vigor than ‘Pinova’.
Type.—Spur to ramified; less ramification than
‘Pinova’.
Habit.—Upright.
Size.—188 c¢m high.
Trunk.—Diameter 35 mm at 30 cm above grait union;
bark smooth to moderate, grey 201C.
Branches.—Length 39 cm, diameter 16 mm; crotch
angle 60° to 80°; brown 200B (fruiting branches
about 1 m above grait union).
Winter hardiness.—Similar to ‘Pinova’.
Chilling requirement.—Similar to ‘Pinova’.
2. Dormant one year old shoot:
Pubescence.—Moderate.
Size.—Length 16.3 cm; thickness 6.7 mm.
Color—Brown 200B.
Internode length.—Short, 10 mm.
Number of lenticels.—6 lenticels per cm”.
3. Flowers:
Bud.—2 to 3 per spur; conical shape; length 11 mm,
diameter 9 mm; red-purple 61A.
Flower color (balloon stage).—Purple 77C.
Size.—Diameter 3.8 cm.
Petals.—Usually 5, not touching; ovate with round
apex and pointed base; margin smooth; length 21
mm, width 13 mm; upper surface white 155B with
purple 76B; lower surface purple 77D.
Sepals.—5 per flower, shape conical, pointed; green
143C.
Pedicel—Length 2 cm, diameter 1.4 mm; green 142C.
Pistil—Length 13 mm; yellow-green 145D.
Anthers.—Numerous, average 17 per tlower; length 2
mm; pollen present, yellow 4C.
Stigma.—Length 0.5 mm; pale yellow 9C.
Style.—Length 9 mm; yellow-green N144D.
Ovary.—Length 2 mm; green 134A.
Bloom period.—First bloom April 15 1n Angers; Full
bloom April 20 1n Angers (similar to ‘Pinova’).
4. Leat:

Attitude in rvelation to shoot.—Upwards.

5. Leat blade:
Length.—10.7 cm.
Width.—35.5 cm.
Length-width ratio.—2.
Margin.—Crenate.
Shape.—Oblanceolate; apex acuminate; base oblique.
Color—Upper surface green 143A; lower surface
143C (1in early summer).
6. Petiole: Length 3.5 cm; diameter 1.6 mm; yellow-green
145B.
7. Fruat:
Size.—Diameter 72 mm; 161 g.
Quantity per cluster—Up to 3 to 4 fruits per cluster.
Ratio of height to width.—0.9.
(reneral shape in profile.—Conical to truncate conical.
Position of maximum diameter.—Top third of fruit.
Ribbing.—Absent.
Aperture of eye.—Closed.
Size of eye.—9.7 mm.
Depth of eye basin.—11.9 mm.
Width of eve basin.—31 mm.
Stalk.—Length 29 c¢cm, diameter 2.1 mm; grey-brown
N199D.
Stalk cavity.—Rather flat; depth 7 mm, width 31 mm.
Size of lenticels.—Small to very small, 0.5 mm.
Bloom of skin.—Similar to ‘Piova’.
Ground color of skin.—Yellow 13C.
Over color of skin.—Red stripe on red-orange 42A.
Amount of over color—60% to 80%.
Intensity of over color.—Bright.
Pattern of over color—Prominent stripes.
Flesh.—Firm to medium; very juicy; 12° brix at har-
vest; flesh color yellow 11D.
Seeds.—Usually 5 per fruit; shape truncate ovoid;
brown 200D.
Harvest date.—First week of September 1n Angers (2
weeks belfore ‘Pinova’).
Harvest window.—2 picks within 2 weeks.
Yield.—70 fruits harvested per tree (third leat).
Use: Fresh market.
Resistance to disease: None noted.
Storageability: Similar to ‘Pinova’.
I claim:
1. A new and distinct apple tree, substantially as shown

and described herein.
K e e K e



U.S. Patent Feb. 12, 2008 Sheet 1 of 6 US PP18.482 P3

gl
-..-.l.-'..

-
L

..
B e
e e

W

LY
-
..HH_IEI“ y
x_Th, I.:"
h ru
r

s

i
l..‘!.

x?!
J |

| F H = - - = I..'. E] ] E = k'k-lkk'k-l.-k-l ilk-l'-l'k-k-l' L L ll-l'#'l-"-' L] LEL A N NN N NN SN N N -"-I' '-l'l" L] L AL L& ""‘.II‘.‘“‘.
T R S Rt R
I‘i"‘l i.'. -l" "' "f“l" ‘:l‘l.i ] L] i:l | ] 'i 'i l‘i '1‘ L ] i‘l‘l:“l:'.l".'.i'l " -".I- :.'..M-" L] ." . . : :" " -" :-:".I" ‘l- '::f :i:' :I:l
l:':‘: -':I:' i'.-:l-I' 'I:::-:i‘- i:“'i:' "-'i. i- -Il':I:II:I:'.‘I' -I.I:-I- L I-':-I"'!"i'i W :“':-l.-" -‘ = L |':::-I. . :'.:} L) "'-ﬁ B L '- L L '.' L
e "'::E':.' e L e e R '-.'::":-‘"._ T Tt A A et _.":..:-. e e e Y
e e e o e e o { e B M W
R L L] L L] L N L L L ] L L L] L] L L] L] L] L | L] L)
e e e e o O e e -:-.ﬁ':::% S, e " e O e
L L L LN = u L] L B L} L L L L | L L L] L L | L} L] L L LA ] LW L L L L L L LML L L e ] |
."J"‘I"‘" I‘::" "-:::"“I :"‘I:I-""I:' A -|‘ "':I " l:-:"'"' ': ‘I:: ..' "l‘: '." .tl' " ".:::f::""':':":l- .l:::l ] '.i‘i:I"' -I:-‘?-. .i‘ "J-.ﬁ"}"*i"-':.:l‘:' L ] ""I‘t ':l | ] * f. -I-E';:I:i" "“:‘I"“' i -I. ol 'I-.-"I‘l‘:;
r Lo L L N W Lo L Lo L L L L L] L L] L Lo Lo L L L] L L L L L} L L] L L L L] L L L L} L ] L
I‘l 'l.'.i' '-'i‘ ] .' "l-l "'.I.i"-l".'.l 'l-I:I:-. ] -tl' l-"l " -"l " W .' "- L] "i- 2 ':- .-“ .:' 'f‘:ﬁ'i"w" , .- %‘l"" l'i " .- .. :‘i ] i':'.'l‘l- lﬁ '." " -I"‘ ":5::'-l-i .‘6“'.' L
oty ot o Koo oY o e s o s ol veern .:._.:'-::.-:.‘ﬁ B R A
L L oL L ] L L] L] L E L [ ] EEE &N L] | ] L] L L ] L ] L] L L L L L L] L L L L L] L L
I'l'i ‘l.l.ﬁl "" l“:‘"‘#‘ﬁ‘l 1'l:l."-li .'l- .I‘I -Il -‘-‘:-I::'l""' .‘"‘i -l' b -i."'.i‘- -'l"l:' .$ ':-:.:.' '-‘ ::-:. ‘.:l‘l:l::.- ‘.- .ﬁ"“‘:l-:.:.-:i.:. ‘i:i.{:.:..:.-':.'-l .-l l‘i -‘ .'. ‘. .-. " e " .:- ‘l‘l:_i"‘l‘l‘l:l
i‘l- Y i"‘f I.""'-'.I. .- ~ " -| ':I".# L] .I".‘ -.'.I"-I-I."'.' I::. I:l:: .:‘::-I. i‘ '-I:'-I‘ .-I ” ] ".‘-' ‘l.l: ":"‘ l" " L] l:'.' r 'i‘ '#-I:l -i"--l I:- "l "# 'I"-I‘I: ‘l ‘l" L L W W l"‘ l'
I‘# -l.' " i" , ‘I » ""I:- “":"" '.l:-"' "i‘ .l:l:ll.'"' ""-I"‘i i" L] "‘l‘ L] ."-I L -I" "'- 2 """ 4"1‘ l" .' .'.l i'i.I' ‘-. "' '| .':-'.l.l ' , 'i.J ‘I:'- -i :.{i-' '-". W > "l‘l‘ .
I""‘-I."i 1"‘ :"*' t’i"‘i i‘#‘i‘l‘i“‘ -i -| "."..‘ * -' "l"“"“‘i""‘ ".: -"t W -' ‘# » ': I.. L ] L L ] 1' -."| 'v'*"l . .'1 - "‘i""“‘i‘i‘ '::ki:‘ -t ""‘" 'i . ‘-I' " ‘i -t.i "i "' 'ﬁ ""‘ i‘
I‘l:i .'-J'l-l-i -‘i'l-i-l."-l'l'i'-l‘-'."':".:‘ -"'-":‘-I i"‘i‘:‘l‘l"“‘i‘#‘l‘l: ':‘l".' "‘. L ] I‘:.I ‘-‘l :'.-I- .J.i.l'i-llﬁ.l'I:- "t\"rih ! #‘#?%‘l‘l‘ .'-'."a:-h -I'-:‘I. -I-l'l .:.I':‘J I':'l.-l' i"". .i. I:-I-.‘l‘::‘: .-.:. l‘l‘"‘l
I"-I “I‘ """"‘a“l"""“"‘.“ "-' ‘-.- .'-""-I' '-I‘ -.I:l:a-l“i.i -‘l."-l L """‘I::‘I*‘ ""' ‘*‘I::"‘:‘"I:""f " » L J '-“HI‘*..-- 4‘ 'i.":-‘:#'ﬁ" L '-'i" L] " 'i'-"'-' l“.l:l.'-"i'-‘l 'i.' '-:-‘: W '- L L ] -I“l
I'I .-‘l '.f" 'ﬁ'i.-'i".lli:i"-'.l ‘I:‘- I“."*l:::i:::."l i"-l"“s::-‘- ¥, . .I' .-‘ ..:f-- '.I:' ':i‘ ‘I: l.'-I:I- 'i ] .‘ | _ “"“.‘.‘l-r* ‘-I l‘.:'ll l"-l'l l.l" "‘ .::l.-'"i-l' -"-. -l. "I‘t""""’l‘i‘ L ] .i‘-.- ‘i"‘.::
Il-lll"l'.l"i-'.l" I""l."-l‘-"-lll “i‘l-l:" -i i‘i 'i‘l'i 4% 'll"'l-l‘ ‘l"‘l'i #‘f‘:‘i -: "-l‘ i‘l“ #"‘l L ] L ] -I‘I' #'I' L] .I" " L] i P"" ll'l 'l 'i'-.. 'i' "i: "'-I- '.‘l'l:l-i '-I l-i.'-l '-i.'.l H‘#‘#‘I‘l“"‘ .Il' " ‘l"-l-
l" ‘I‘I"‘-’ 1"“““""""‘4"‘“‘" .: .J'F'I-" "'- “"' ':..‘-' " i- 'i" L -".:'I.I‘ “"‘l‘i .|| L '-.' L ] ?" L | '.i ¥ "- - ."ll ok 0 L "‘l‘:-l -' :.I-i' -' L ."‘i‘- L ."I.'- 'i.I:i' . -.'-. . 'I::. -::l ‘*; :‘-
'l'i'!"l'i"'l‘l"'i""'l‘l"'lli ‘l‘i“ l‘l.-l.l:“l‘:-l" ."ill‘"ili"‘-'kI:i W 'I:I:I:i:I'l"‘:'f l‘f‘.:f "-I. 'I‘ I“l‘ !‘I: I‘:: L} "‘ ﬂl_"-“i. %* ’#"‘#‘l"“ 'l"- *l"- N " l'l'"*l'l'i 'l‘ .l'l'I::'i' l"‘ i-‘-l.l"l:-' I:_:‘l & ‘-I'i'l'l
L] "i'Jl'l“‘i"‘t:"l"’#"“‘l‘l‘l -I:-i:'-i.l:l L] -"-i."i‘l‘-l-l-i‘-l‘l-i-i ] l.:-:'l'i & -I' "‘l"'l:- l.I-l'i:"l k] .i ":::.:l :.I "i-l‘ w *.E:I_. -I" W '-I- -i‘l‘_ -. -I'-I M- N '-I:l.I i-l:::.-i::"'l:- 'ﬁ.i'%:-'l ¥ l-."l.l:l'i’ -I-‘ -l“i'l:l
I‘I‘i""*" '-I‘-I "l"i"l" ‘I‘i""‘i -" ‘i'-l i" "“""‘I‘I:‘l i' """"i ¥ W h 'i -I‘-I'J" ""1 l“l I'-I'- ‘-I' P 'i :I'-""-I' b"’ * 9 "“!'Ii"_ s l:' ':.-I '-I l"i" L ] f i"‘i" L ‘-l "I'-I i'i‘ "-l" 4.#‘#‘ -I' ‘i" "'i'-" '-I:' '- L] '-I‘i:l -
r'w‘l-':':'-':'i'-'i'!'l_ e e .-'1-}:-'!'1- l-'l-':'l-"l:l-'!'ln'-'- :‘-‘:.:'t'l: i‘ll'!'ll':-'#-' . "l::‘:':' M) t":' o o ':‘ll':'l-'r'r e ‘I“l‘l'l:l‘ ‘:‘r‘ﬁ't'i‘a:l_i ey n:t‘:‘l:a'i e e e T s ll:I
I‘I“‘i‘l‘l‘l‘l"‘l"‘t i"‘.‘i‘l‘l‘i""‘f """l‘i‘l"‘i“ ] i‘l‘l"’l‘l‘i‘i l-i'l-.l:“l' W '- I‘i:'-i:l' "-]3 ‘I‘i l‘l -i' "' 'i '-i‘- o .'i'. r ."'.. ?-i ‘-".l.“i' ':‘-'I‘i‘- L] i'l'i."-l'l'-li L] -I-'."-I.‘i i‘l‘i -l:i.'.lil"'-'-'i'l .i‘i"‘:. l*iil‘l 1
."l‘|‘"'-I-'_'"l"‘l"-l“i"'l ] I'-I'I'l_"‘ "-"-'-l"-'-l‘- ] "'i-i l‘_-I 'I- l"._ -I-I "" . -l- ‘i’ '-i‘i-I'l’ lt" "‘I" * L l"_ Lo 'i'l I*l'l . '# "-‘I‘l‘I*I‘:-i'l I.l'l""'l' i i'l'l. L] i"‘l'l L L 2 . r 'l""_i-ll
I‘# 'l'l‘i"'iit Pty '-I‘-‘" ‘l'l ‘-I‘-I ."l‘l-'.:-l'-l‘ i.- i"‘:‘#‘l‘ ‘-l": -l"::..'l‘i'l':.-."i"-""i i':-‘:l .‘ 3 .l‘l-l-I- '-‘ -I.-I """# :l‘ﬂl"':"’l‘.‘l-" W ':‘-I‘i'#.-‘:-l’l.i'l:ltl' i‘i‘l‘#q
l‘i‘l‘i‘l‘i‘l‘l‘l 'i:i "l L 'i"'i"I:l'#‘i.J‘"I.l'i'l L] -I-' 'll"'i i“"’l"‘l‘l‘l‘l‘l‘l""" ‘i‘#"‘l‘l:l L] '-I*-I L] -b":l F l“‘l:- i'l'- 4.1‘ "'.‘" i‘i l-l‘ “l"‘h‘i '::.Il:l'-l'l."- i‘# " "i k :'.51 . J .‘".""l"
"I‘i‘i "‘i"" "I “"‘i"‘ -I'I-i- “"‘ ‘-‘ "i‘1"‘i'I-"‘"‘#""‘i"‘i"‘i‘l"‘- J 'I'I‘ﬁii - ‘i""‘" R ii'f.l-i."i‘ i" -i“.ﬁ'i‘I:i " » 'i‘ > » ‘i - 'i ‘l“ '-i"--:. J | "a ] ot "-"l" "
I‘i’#‘#‘#"“‘i" T ta et '1.1‘-I.‘.‘.¥‘-I-"| 'i't‘l,:-"i.:‘i‘ I:-I.'.-I-"I-i'#li '-'l. “I:i"‘-“#‘l“‘#‘i" I‘#‘-Ili".'r". .¥.¥.¥ L A ‘{"" t""‘ -I"‘-i I""'-I L “ L] .-::ﬁ*“i ""‘-I‘.::"iiﬁ" =t ) bR 'r‘l’l‘:‘-
i‘l‘l‘l“i‘l‘i‘l‘i ] L L L -*1-l.i‘i*'*“l-l‘i*"l‘i‘l‘.'* l‘l‘i“l“i L ] l‘l l‘i‘l‘l‘#‘l‘ .-".-I -l -l*i‘l'1'-‘J"‘l‘l""'i'i.#.'.i-i #‘ Jr# r b*-l H*llﬂ-' "l‘i‘." -" |‘- 'l' o -"i.i.l"l'l‘l'l "i-l' "-l‘ » iy I‘l‘i‘i"
e et e e ey e e e e e e n e e e et 'Ir'- Ty i T '-::" e T e T T [l ot 1) :"- o "':‘-'.':‘-'-‘q. o | 4";‘.".":
l‘!“l“l‘i"‘i‘l‘l‘ ‘ "-I'l"'-I‘l'-I"'1'l'1‘1':'l.i‘l'l"i‘i'i‘ 'i‘i"‘l‘i L ] i*l‘i‘f'i-l‘.' i’{‘l‘i‘l‘#‘ ‘l‘l‘"'l‘ r 'i'ﬂ-:-l*i- 'i- o '- o .'nl 2“ : -l‘i -'l“ l‘i"‘:‘i‘i" ] :.-'l‘ .E.I:i L] l".l-l::-.*i"‘l‘:'i "i.i' -U".-I ] 2 I.I'*-I"l“-
l'i-#"‘l‘#‘#‘i"‘l"‘!‘#‘l‘l‘i‘i "l‘l‘l‘l‘i‘i“"‘i’i‘i‘i‘l 'i-iii i‘l“i‘l‘l L ] ‘i‘l 'i-i'i-‘:I'-I"i'l"'i'i -i' ’l‘#“ L ] i"’l‘l‘b‘l L L ] {"*i"h‘l 2 B iy " l'i:-l-i' L] "“I‘i’#‘.’i‘l‘l‘l‘l“‘ ‘i #?#‘l'". "l-‘ ’I‘#‘i‘l‘l“l -i'-b l" B -. e ¥ d
.!'l"-I"i*E'i*i'i*l'lii*i'l*ﬁiiil'4‘*l'i'l'#._"1‘i-Il_l"l'-l'-I'J-"i‘_‘*"l*l'I*-l‘i*l' ‘Q'l'i-i*"i'I' ._"l""*l‘l‘i'#‘ ‘I;'I i'i*-'iil'l‘ll_""k h.i’h I‘rl' I_:l. oy lp*'tl *"‘ "ll_i‘l*l".l l‘i'l“i*i -I‘* "ﬂ"i'l"'l'l'l‘_'- ‘l‘i'l*lg "i-ﬂ'i l‘ N . b ] I!l!
I‘i‘#‘l:‘"‘l:i‘l‘l‘i‘h‘#‘l“i“‘i‘i '-I:l‘-I'i‘i'i‘i:l"‘i‘-l"-I:l‘-“-I:l:l"‘l""‘i’l‘l‘.:"l 'l'l- 'l'-It-l"-I"l“l‘#‘l‘l‘l‘#‘:.-‘i"'l:"l .I' .:% ‘ - L% -I“‘ ] }' ‘I"i‘ .i-l‘l'l“i'l"i #‘.“-I."i #‘i‘#‘l‘#‘“l‘iﬁ“.‘#‘i‘l‘.{'—' * -:'l' . ':'- - Ly
l"-l‘-l"i -Il'-l'# -I'I' -l-i'l'i‘l'-l'l'i:.‘i I‘-I“l'i-l‘-l i‘l"l‘l‘# I"‘I i‘l‘l‘i‘l’l“"‘l W -I‘-I‘i*l l'-I-i'ﬁ-l'i"'-l.""l:l'l'-l'# i'-l'-l 1“#‘ " '-:l' ‘-}-I‘-I“I l‘ﬁ "' *i‘l:"-l'l‘#‘ L ] ‘-lkl'll‘ -I-b"‘-ﬂl "i'*-b:" 4“]‘.‘1‘] "‘I‘I‘ l-l: l- g
I‘-i'|'"i"il'#‘4‘]‘-'*"]"'-'"‘-"-"‘-' I'i*"i'-ll‘!"-I"'l"‘"-I‘1'-I'l‘#""i*i'l“'-""-!‘"'ﬁ. i-i i"‘l" 'h‘il. """i“‘i "" i"‘l‘i‘ "‘- T :ﬁ:‘ﬂ' I'""" L ;“"' '-l* I* "'i'i‘i -‘l"-l"i i’#“i‘i‘i * *-I*"l"'“liﬁ'i‘-l'%t‘-'ﬁ ‘l'l' 'i“l‘ i- ‘4 "i '1-'4- “‘I“i‘i‘ i“’“‘"‘ I‘# -I.il' b, 4
I"i'i‘-I‘-"i'1‘-I‘1"i""#‘i'#‘i"-l"t.!‘i'i'l"i'#"-#-t"i‘I:"1'l‘t*i*l‘:i".-I‘-I‘#‘I‘t'!-:-':#.i'i'l-:'t‘i-i‘t'.‘-iil‘i"-i ‘i"""‘:‘l"‘i‘: #‘i‘#"‘. 3 x . ‘?.:'ﬂiﬁ‘:'?‘t-'-iii'I"‘iiﬁ * "!‘"‘i‘l“h‘#""‘# J‘#‘t‘ﬂ“.‘#‘l‘t"b* 'r*lb*‘ " "!‘#‘#‘l*" -i".I * L +* : !‘ " *i #‘i‘ﬂ“t‘l“#‘t"‘i“"‘l "1- .‘II ! "
I"i‘i*-I‘-ll'-I'#‘i‘-I.#‘#'#'-I-l"1".l*l*l".liﬁ‘iii-l'lli.l'-i -h'1'l'1‘-‘-I‘|‘.-h*J'-I'-I'-I‘-I'i'i'i*l".t'l".'.i.ill'l‘ -I'-I“"J'l*l.i.'*i-l‘l.l'l*i. "‘"'-**"*"! " . *l'l'-l -l'.l'l“ 'l."l "‘ o 'r‘i.i 'l‘i-t‘i'l.l'l“' .i'l‘.l*l"ll-'r 'r- :.h-' 'i‘-l.:'.‘i‘l‘ L ] -i"*-l'-l' ) -I':“'l'i'i*l'i'l'l'l'l.l.ll -I-I'J"- -i' =i
I*"-"4‘1‘4‘-I‘*1‘#""-I'J'-I"l.#-I'-I‘i‘1'i'-ll"‘l‘-l‘""“"#‘.‘J‘l‘"’l‘“"i‘ et "' 'i‘-'ﬁ ‘l"""‘#“‘ 'i"'-l"".‘-"‘i'l'i‘k“‘ , i‘i‘:. #‘I‘ X . o -'-I‘"'#" -"'! i"-‘-I"4.-‘-l'l"-I"l‘"',“:‘i‘l“i"“‘l“‘i"‘-‘*‘*‘l "l L] *‘-.ﬂ "h::'%:".ﬂ"':' ‘#‘i" '-‘, '-"- - ﬂl.-: .:.l'h"‘ I'-I' "l"'l' 'i" 'i*ﬁi-.k?*h i & L
‘b' L NE NC N N N \ L L NE NE L N B ] l-' L I._I*"l-l. E‘i‘l-ﬁ ] ‘i’i""‘i‘l‘!“!‘i‘i‘i‘l -I‘l*""i‘_-i'l‘l‘|"'|-I|:I'-i‘l“i'l*l‘_-l‘1*-l't o o -"" *I‘#-i Lt ] -l‘b""-l‘_i ‘l"-i‘-l‘i-l‘_l‘ﬂ‘- ‘ii‘l‘_i‘.i-l'l‘j‘l-l' ' LT l‘._ _i‘_l._ﬁ'l'_-f-l'l‘ ‘l*'._-l"l‘ - -'*1 ‘-b‘ M, .-‘.‘.'i'.".. -i-l“_ ‘I‘F‘I‘ -i‘i._ -I‘-I' . 'ii-l' 5 d .
.-' “‘i‘i‘..“# *iilii*ﬁ'i'i‘-l-"“-"-"l‘-l‘l"#ill"i-ﬁ“ L L LN L L LR L L L 4 - - - I#i‘.“;‘ L L i#'#‘ll"""' L = = = 1 3 "t kb h R W I""‘- o E LN L N L L L] &t BB LA
L ] I"‘# L ] L NE N LN E LI LN N R L #"ll‘liiliiii-ﬂ“ii'iﬁﬂ'lli -i'l'i-'%'ﬂ #'l‘il‘ L N g l##ll#lilil#i"i T_& R A - ‘,I' o LN ] illll'i & B L] L Il#l#“,“‘#l“ L] L e d
> i'l“ LN L NE T LN N BN N R N L N NN L NN ] Iiiﬂlll#i"lll!iiﬁi'll'ﬁ-’r _'-'.1 - L LB N BB Lok e L el et el e N e e ] L L illT "__..l._.! *ﬁ!l'*"'.-l ] 'l"l#llil"i L L L B . ”
SERERC e e i
k ) o= ¥ » o " Hﬂ: ] R . [ N L et el e el e ) AR LR R B e = ¢ g » . - - o nl e MM - "
J ., ] J L L ."! lﬂul! L _'.-h ‘I ‘ﬁl'l“ J e
= : R : R e R N S REO
| :-:’I :a':-'?:n J H‘I .1 ; . o v P 3 .;: 5 o . , x_ S . " t' o, b .. _ : x 1.- ‘{.h: M :.;_ . ; ! - .:.: ¥ b . _!___. N x .-_ ; '::1' .ll:f_.::--',,' : I... 4 ™ ' 4 * ::: bﬁ
L]
L}

F ]
iy
ANy

o
x,
g
iy
N ]
L ]
PN
e

a F r dp o=
-
LA N

B
i 'Il‘ll"'ll' o bR

L]
o & b @ i

|||||||||

L
P

I. .-.
-t

N :.'.:.:

Y

1}“1 L ...l‘.ldl-.l._-.. . k d
A ::l'.'ili.:.l. i, .l.i ﬁ.‘_ﬂ " * P . :. - i

. -;'-!' iy
I

L n ._!.._-'. L ' L
G
XN AL, | s
e o n P

L]
-
»

o w xr dndr
-
H

]

X,
Ly

X,
L ]

=, -.i:. _.:_' ..l..l.. 'l- 3 L "y ]
| "Z? e Ol o
Ly B L . s y l.I.I
2 X S . -
N N L - a

-]
d rarox b d

-
k.
r:nf:u".e".
o "-I g i §

I
e

r.:.:e,

£
)
o I
R R R K

; l‘ﬁ"r
3

et W e

f

N A
i

L

L B |

iy

VX

.
o IR N L L e g ]
. ;;.."'4.:1.-: AN
" RO - :-'J- l#" » ._"'
] "
L

EwrwrTrrEr

[ ]
[ |

x '
. '.-;.-".-‘*-b i‘

"
i-i_i:ll

T
N

A
LN

L]
X
Al

) . F

T o R
", SR ) .
_l' Ix b, ;

oW e
o ]

x i el |
E - | t',_l!r L) tﬂé} ‘t_
o o Mg, gt N %ﬂ
4o LR N - e "lﬂbr
Myt e " h.’:_-i J‘l:":-l- ool -'* Lo X .
:-_: ' u:':l: ."a' ..ﬁ(-' r-lr.I + " o
3 A

L)
-
Frham
- LI :_.*-'ﬁ'q-_'.-*-r'- o B
e E e N ) ~ N 'I: - i
" Tt at ".'i-"l'a-*-*:'# a-' 'Jl*l-' L Ll . t*q- ." My, i":-.Jl- ¥ t"lr'l- -
P "Jr*:'q-*a"* T “ - P R et
I-a-i'a-l-arrq- "-'-111 !llﬂ'lltll*'r‘_ll*lrl-lll*lll'll'-l .
) g ' L el ]
e »

N J L] A ]
b iy P L LY
o ] L - SR L >,
L. e .
L)

k e . L "a
T A *.. H ]
L vl - s
i
. . .
; . q-'

ol _
» +
p 1

-

r tl-'r [ | .+‘ »
o,

*

e
o e

d..
-
[ ]
[ ]

P
e,

s
:‘%”:1'1“ e
.__.:t.;‘l_._. y

i
. L

i ""1,..-‘ Rk
] o .!1:*:‘# ol

' R LT ’ RN } . » M o N e, e e
a2 i ¢ o d w ] b - ; S A
'".'-:"!p:"!r""’n:"v""-!: X M" WX J M Mo ; ' " A XN o XA MR Pl o)
LI Y L L o A i I ] n; d L . . 2 M L] ] L | -IFI L]
L 1;!._#} » U o WA ;{M ! ; " ) ) u E
] Ry il ] e Ml ] . - ; ‘o " ;

A
=,

A
-
L g ]

e T bR
g e "h h#.' [ B A

[ i

H o

l"_n"jx*xf‘x_"n!x
L
.

b}

*%u e

L |
Ty

A
o

LI L

£
3
xd

i -
LN

- ;‘I i
l'r: Wt

r

L ]

- :.I

- '1"'* -
[ ] ._-.

s

a
-
-+

x & T

e
et

.I
N




U.S. Patent Feb. 12, 2008 Sheet 2 of 6 US PP18.482 P3

- B b
rk = L ]
e
I--_'ll*_l,‘_l- I
LN RN I .
L Pl L SN .
o .r-.;_lr:lr'l-*l- o *Ir:l‘_i;_ s - .
- ' . - .
B o Mt e e h e Y - a -y -
- - T - & r =y L] L = 2w gy - - -
k" F - - LI ron o™ oy - -k
row_° - [ | [ J . O ) Eor h i " ow droay s
- o P v ¥ 'l [ . x T ek BN
- . T v r 1 a 1 K omt LIC ML - R
' '-'rr - l._:i' * ‘W ¥ ‘;,.;,. ' *ﬁ*l o 'b‘:. 1 e N k2
[ Y - ' L] W77 F = R [ O &,
L LM . » R LM a e " A
' R T r xd Dl Y - v Pl A
L “ b LI LI - ' - - PR AL
PR T Ty " e ) ik d -
2 F il " *-wr, et e e
= AN " R - ¥ Pl Tl S Sl
N . x - ' . - F
e Ty - r T - vy = . | Lo
= - 0

o AN M NN M

AN AN AN -

Al L
]

)
r

'fq_f
[

-
Ll i b oy

et 3
-
1

- r
LIE |

e e
'r_‘-ll*ﬂr'

gt O SE O BN
LAC A N

A a
o

)

:!:lil-..

KA
i

X

o
kY ]
L ]

'
X .11\'-
g
ALK

W
oo

AL

A,
nir e

A MR MR




[

. a ar x &
PO 0
O S Tl L e Sty
L RN x
[ N a2k

o
o
S
e e
R ar e
e
XS N _-.-_h.ﬂ...#.-”&#...qﬁt&&...ft.rn...#tt >
& & 4 L
e g
L S L L
X T T e e e T
B s e e e e e
% et L e Ty
o
| -] 3 L L

US PP18,482 P3

r

3
- e
N X'
- e e T e
¥

F3
I
r
X

Bk Ak a d d  d
LK Pl WA

[ ] [ & i
-_H%.—... PO IO AL x

ir
»
»
L

F
L
L]

i - R e Ty
) [ 3 N o
o e e .
& b Bk ko B I N N
o e AL R M A
A e e e e R aa e
NSO AU N T i M,
F ] & F ]
Tore Tty h...h_-H_-._._ H_-H_-“...H.r
T W
wata i a Y T aa T e
PN P A N N
e e e e
T e T
PO M A L
X s a T :
AL EIIE A N
L A BN )
&

)
O

X

g

F]
L
i

»
L)
-

L]
|

»
» 'r‘
P,
S
o
i
)
»
Fy
r
Y

L
»
[ ]

et
Ll

™

»

r
Fal)
-

o
L ]
»
L

L 4
I

L}
]

[ ]
e
+-I‘

»
e
L]

f ]
»
i
i
o
e

& o
N NN .....4._....”._.” X
..

)
-
e

LY
]

.

L
nlnnna"a” i H”xﬂr.".
I e R P L
n__.nx:mxu :.r..r.
. s

o
M M
L |
x N

o
2
o,

™
A
-

LML AN X, 4 . 1

u . ..
l.:.”.-.”.-.“.l“...-#”b”n”k”#”i“#}lu.l.r# i i k i Fodp & i b o
Wk W e A i e ;
gy A B e
P O . R S
N e a
T .
d e a e  ae  E i : . .

L
L X X
M EX N KK
i L e e i X R ik g
i &
L }..iil.tl.fl.}.l. l.}.l.-..b.l.h..-.h - n

R R e
. o N I N I AR
2 A AT AR R A R N e
L N . PN
o rxﬂx“xﬂnux. “...th._q”.rn.q”.._ ”- HHH.._ .._....H..........“.r”...l-_
A - &k N i y
. :.x”_ .-_”....-1“:.“...—...”.__ .._.._.r...”.__......rH.. .._._..H.....“.....r- ALY i L H“.#.Mav.:u A
; ke T e e i i i ’ X, X
E M W I PP P : 5 e xx
N T )
B e X el T e
P N R AL N
[ ] &
-_m___.._.. ...1._-”...4...4..- A

)

Sheet 3 of 6

xllﬂhl
Eetam,

.r“.__”.._.“:__-_n .r.rx =

AN A 1 L

L P ; ; .__.- w... [ ]

A

N A A a
e

-1'!
X,
x
x?d
-

L
o
o
o]
A

Ml
1.
|

] h.-
e T L T
N -y
.-_.__.“ . » TH#H.H&H..J.%H.;.H&H& o
ax -
N R P
I T AL N Ay

-
N A N N
P I P L

"

]
o
]

O e
L N N NG )

Rt N
L al N R AL
: P N N e
2 A N N
ML NN N R

Lk A dr oy g o b

L NN
o -

e _-__-.n.-”_—... P

X &
Ty

A

T

o e

A XN MR

o xia_nl "_x
~ .x.nxnan e

Feb. 12, 2008

e

H”HIIIH HIHH!HHHH x

e

A
. -:::;::E:E-.

HHEHHH!HE
XX
X

i

[ Y

U.S. Patent



US PP18,482 P3

»

L)

-

ol

MM INN

U )
e

et ¥ow e

I.'-I*i.i

Pl )
L)
L)
:::

SN
et A M
Eal AN
L
A
3

™
E ]

F)

-

L3
LN et e N )

L "i 'i‘-l'-

Sheet 4 of 6

I
ir
»
i
1‘
L3
L
[ ]

i !
nnu.u“n“n“u“x“n”.u“. ;
u__“x.a i i

£

L ; :

. i i ¥ x

gl ., : A N et e
e R PR R RN K

Feb. 12, 2008

A
M

|
||
el
L

U.S. Patent



US PP18,482 P3

Sheet 5 of 6

Feb. 12, 2008

U.S. Patent

ey

H.F‘I:l..ﬂ-

™

LANEANEE
e
e

g

‘PP
-I i"l
eyt
_.

o
AR
s

_”x”uﬂxv.n”x x”x

AP M N NN
R Hﬂnwxﬂn”!”n x”v_
v”n”x”:”“x”x x
N R NN

e
Talelanlele o n i

Ihlnl_h.I..l L}

T T T

bl Iy ) oy
R L N
el

G
[

oy
AN

_l_pll_-l-_i-_il_i-_-i-_

L]
-
L3
[}

bW

r

.=k _-Il_-ll_-Ilfllf-l_-ll?-ll?-ll_l_-ll_-ll_l_ll_

L)




US PP18,482 P3

Sheet 6 of 6

Feb. 12, 2008

U.S. Patent

L

N A W W

X
KK
T
AR N A K
s,
Ol

X

)
x

-

i
o
o
AL

W
FY

.|
A
Mo
o

" X
M,
o
:"’:-"1-:
LM

-

)
b

oM

b
N

o
)

o
ol

T

.
x
x
2
HH

E.
FH

.
i e

M
o »
F!HHHH!H Mo A A

'I!I!!ZIEHHHH

A
.

~
L x TN N M

i
N X

>

R R

Mo o kA

]
H:I:H:I‘!
F’H" = A A

]
i,

Sty ie e
4 Ilﬂl
AL
uarataterats
o

!
X
-4
)
-
X
x
)
»
-]
x
x
X
)
E
"
x

KK X

by

P g

|
]
M
]
h_]
X,
)

F o F ] -
Hxlﬂlﬂl“vll l"HHIHH!.HIlI
S

LR

whetele
e

e

|
-
F |
|

HIHIHIIIIIH

HNAAA
R
E N ]
Y

M
MM

I-I!I"H‘IIIHI‘I!HHH-! ek

ha g m T m

»

.
o

g '!""l i
I-H.I-l ﬁ

!

I"HEH!I-I"H.I'H.I-!

I‘:HH-HHH-HHRHIIH!IHI AN AKX

Yy

o
{ %M
A

F
| |
Rt

-:-H.I"!.!-IHH'H-

-:H:H:H!lhnﬂiﬂﬂl

doattatyeta et
Pt
AN AKX
A AN
oA M A A M MK

n.n.n.h'a'x:'la

F_'H

»

H.HHH.H.-.I.HIIﬂ.v.v.ll.-.u_.."lnﬂl IHHH. HIHI::

]

AW A W 3
-

!!"HHH' k.

T

»,
"l
]

b i)
M
.Il'-n:_ )
|

*

p ol

.
]
ol

R A MR MR,
L

i

A

HHH”H o A

o,
A
- |

|
IHIHII:I

W
W
e nn...h.

e
ety
l'l IHH!.-I

| | l"ll-l'f
A A
ot

-I
a'n

l.h.l A
e
&

oy

e

x-k-:l'h-a'np‘n

A a'a‘l"fﬂ'h‘n"x”xﬁ”x »
M $ﬂ

4
l-}

I-.-IIIIH.H

AR

~ _u‘-

I"?l.

=

I-:h:

i

N

-H-I:I:.-H

. :El"n

Ay

- .:I"?!-
e

EY
|

A M
HHHH’H"H.IHHIHIH
M .
XN
il

IH'H!I!-F!HIII
)
-

e M MK ALK A MK

|
i
L]
-
'

i

.. it
M AR,

A

X
|

|
MK R M XM N K MK

i

:::H

M M MMM NN
x

P B N

-HRH.

b
I A

SR

"
i
"

M
;.:::Em

L E_N_R
F Y . K .I ll l- - ] |
S S

LA

i

A_M_A A
tp i e
xx*x*_n:“n:"ﬂ”x*ﬁ_! b

:ﬂ:ﬁ:ﬂ:ﬂuﬂaxnnn'n-a"a-n AN AN A
R
D

by
i

eSOy
M ARt A E R N EE R AN

A

.__.
JE A
iy

g

M
e

’H;_xv:’ahn.h"h

i i

R

X ‘.u"ﬂ

>

NN
N W W
N

il
b
e

X
b

AR R R N L

XN

M l-:. L

::Ihllil-

e e M A

i

::ﬂ:"‘

L | o
e sty
MW

M
..Hc-l?‘:l::l!:ﬂ:d:
F ]
o A

e
N A

o
o

xn

o e

e

IIIHHI!H-H;‘I:I!HHIHH!?FI -;-
XX AE K

o
-'::x:-
o™

-

; utats
- I-lllulliuﬂ-:':-lnh

L
o

L]
I!!I"H-I!HH
W m

o

EX XK
"I”H“H"I"I“I"H“I“H"H“ III |
Aoy e L -
.-.IHH.!HH”RFHP!IH!‘H.H. ”HHI_. |

i
; i, i
o oo e o
A TR K
i

Y
.

?hx"
- |

- |
MM
A

|
!I-!-H“H-il:ﬂ
-
]
X A o
A HIH! a

L ]
|
A_A_N_AA X

w

|
'HIHHEH
M_

LA
ot

)

oA M

]

L]

o

o

A
x,

x,

i i S Y

.__.__“u_.
-

K

A
xx”
a3

-]
x?l
FY

]

X

A
!H
|

e
L
i
ol

L
.
e M T TN N KN

A
N

[

| ]
L]
R L A
L BE ] -I*i*#'iﬁ

)
)

)
L

i
ut 1-'""-";-:

TR
' L

A

A

i
' -:-:.::!:::n :.

=

-'::lEE
:;E»'c

}f:ﬂlﬂ .
s

by
L ]
H:F
¥ X
wk
rae

F ]
XX

h -
1&..._._1.! o
" A A
xR a_._ul..l-_. R n
R R B N W
N L
N .
.

)
e d

| e o _._._..._
SRR
IH!III Hﬂﬂl.luh E I T
HHI"IFIHIH!III“I!
b e
"II l.w l“l

2

i
.E
o

e
o
ok
L~

l::"l"ﬂ
T
Ol I W W

A
i
Mo
M| Al

H"H
nat

|
1-:"I
i

I I i I, I )
A

l:uxxlu
)

%

£
A

)
e
2

'y

n
e
]

i IH!!
ey
e

o

!

L] I!'Iﬂ
o

A M | ]
ey

i

P




	Front Page
	Specification
	Claims
	Drawings

