US00D662900S

a2y United States Design Patent o) Patent No.: US D662,900 S
Shum et al. 45) Date of Patent:  «»  Jul. 3, 2012

(54) HEATSINK FOR LED 7,744,259 B2* 6/2010 Walczak etal. .............. 362/421
D619,551 S *  7/2010 Linetal. .cecoveveonen.n.. D13/179

7,993,031 B2* 82011 Grajcar .....ccooooveevvveennn.. 362/294

(75) Inventors: Frank Shum, Sunnyvale, CA (US);

) 2005/0174780 Al* 8/2005 Park ..........ccoooeiiieninnnn... 362/294
Clifford Jue, Santa Cruz, CA (US) 2010/0091487 A1*  4/2010 Shin ....o.cccoovrivvrvrierrnr. 362/235
2011/0309734 Al1* 12/2011 Linetal. ......................... 313/46
(73) Assignee: Soraa, Inc., Fremont, CA (US) * cited by examiner
(**) Term: 14 Years Primary Examiner — Selina Sikder
| (74) Attorney, Agent, or Firm — Kilpatrick Townsend &
(21) Appl. No.: 29/399,524 Stockton IT P
(22) Filed: Aug. 15,2011 (37) CLAIM

(51) LOC () CL ooovoooeeveeeeeeeeeeeeeeeeeseereennnnn. 13-03  The ornamental design for a heatsink for LED, as shown and

(52) USeCL oo, D13/179 described.

(58) Field of Classification Search ................. D13/179; DESCRIPTION
D26/2; 165/80.3, 104.26, 104.33, 122, 151,

165/185; 2577706, 707, 718-722; 313/46;  FIG. 1 is a perspective view of an embodiment of a heatsink
315/52; 361/695, 697, 700, 702, 704, 709, tor a light-emitting diode (LED) showing our new design;

361/710, 711,719 . 2 1s a front view thereof;
See application file for complete search history. . 3 is a rear view thereof;

. 4 15 a left side view thereof;

5 15 a right side view thereof;

. 6 1s a top plan view thereof;

.7 1s a bottom plan view thereof; and,

. 8 1s a cross-section view thereol taken along line 8-8 1n

—

L
F

1
1

L
F

1
1

L
F

1
1

T T T T T T T
DENEOENROENROHEN

(56) References Cited

1
1

L
F

1
1

S. PATENT DOCUMENTS

3/2003 Hegde ..........ooeeevvvnnn.. D13/179
6/2007 Chen .....cccoooevvvvvvvnnnnnnnn. D26/2

H
) 6
D581,583 * 11/2008 Peng .....cooovvvvvvvvvevennn.. D26/135 ‘b‘k [  the T for ill ‘
D592.613 S * 5/2009 Plonskietal. .............. D13/179 he broken lines 1n the Figures are Ior illustrative purposes

7.637.635 B2* 12/2009 Xiao etal. .ococovvonnn.. 362/294 only and form no part of the claimed design.
7.674,015 B2*  3/2010 Chien ..oocovvvvvcvvvvnnn, 362/294
D618,634 S * 6/2010 Linetal. ...................... D13/179 1 Claim, 8 Drawing Sheets

L
F

1
1

L
F

1
1

545,457

L
F

—

U.
D471,881 S
S
S
S

-’.- A e e o -""n-

:' . ":-_. "’#_-# ',*..-.n;'l" '_:rhﬂ._- :_.‘ _
o gt . .
1%{% #‘.-ﬂ‘ II—I'_.--' ".'h-- 1‘1‘.
P ) : .
"#@%h T aot
Y ol ot . . w
: IE ,ﬂ"’ ” - n, H"‘
it g ‘
; é ; . B >
4 * d’# . ‘“-
o ff - . “oTw
g - o v
. 7oy g : "hh \‘
i f LY
3 s N
.a - ; ) 1
= a F
:..EI ! |} “
4 J
o ¥ .rJr ! 3 \"t.
g2 L A
i ! ¢ oy
- ; 1A
F ‘
#
[ ‘1 ‘i
f
] : } ; / i l‘ .‘
¥ HY e\ ]
J ? ] EI
P ) 4
BN EN AN BN Am BN BN BN BN ER AN SR AR SR e am mm R oms s R e s L= AR AR R A A w B WY W WU e AR Rk A - e T m
I | : -
i
| P g ; !
, 1 $ LI ; i
e :"‘1“11""""'* M T R R T TR T R ; .I A
e e g 7 At t r ] ; I
1'i‘r by t ! F 3 F
1 i’r- } : ] !
i ! |
e 7 \ F
s 8 ] | 3
:EE: @ ‘E 5 )
- ,5.; LS ¢
i a L ,. Iy
5 ot = t.
% X N =~ ;
5 ‘.,,. ‘ ﬂ
.' .;_-- t ‘ r’ I,
: "4 s
ﬁ hOOH “ p ,
ﬂ h‘ b - - & o
2 L P /e
' m - s
8 N
= - o
‘\.\‘. ."'I\. kg, - #..p" J.I"
i -
""-... - . -
" ™ iy, ~ L
™ . - - - -
“.""‘ - Mﬁ‘“-*EEL‘-' -




+

*,

U.S. Patent

Jul. 3, 2012

Sheet 1 of 8

US D662,900 5

-
1-"1-_1-
*+ + +
F-
+ +
.

4
"1-
1

+

+ +
+

+
+

+

+ + +

+

+
+
+*
+
+
+
+
-

* + + ¥+ FF

R E RN 4 R E r '
D N A MM L S A N N ML) r
* * 4 + r i .
' ' ]
4 + r i+
P aaaa e a e N
4 N O .
aaaa e a e
s a o St ettt el T ’
w1l 4 el L Fee e e '
AT . ST Ty
+ L] P el .
OO A m\ ) ST, T
ko Y * e O R
Tt N ' ' v ' T T T T
R R * R RN
' ' i T ' ' T T T T
R L] * EEEEEEE R
2Tt LT LT LT, T JWTTLT,
++ ST e e e T e R e
T T LT PR
A ST A e L
A PR R S + e ot
e ST A e e e T e + ey *
+ + - - Oy L] + + + +
e T . ey - - r
L B 9 B N NN ko
-.-!"!... AT '
* RN ko
' T '
+ - ++ ++ + +
. AT aa v
* I - Jﬁ!ﬂ;+ * P
M - M N
e ' P
*e Y
* SO
= + b
- - e
. + + + + b
- s
. ik * *
. i+ * * ]
] '
. ik * * r
PR . .
. s * - r
PR . P
. A + R
. T + T T
o - -
- ) - PN
R * + + - -
- - NS -
+ + 4 o+ L) + + + + - L
T = T T ' '
b oh P . * * + 4 - *
T = T W ' '
4+ o . .+ + 4 - +
e a e ava aa .
e e . * + F -.-i .
aTaaa a . v
+ 4 e . +F - .
:+:+: +:++ L] + T +:-
+ LY + 4 + L] - b ST
R -+ 4 + 4 *
. - - - - - SN
R -+ + 4+ b
AT - - r - - - .
FE + + + + + b
AT - ' - ' T
kR R + 4 + o+ b
ST - ' - ' T
R + 4 M + 4 + G
aTaTL - N - = - - ata a araat,
e + 4+ e M + 4 * DR
PR . b, . L" - e M+ + b LAt
sttty . i n Y A + 4 1 30 * Pttt et e Nty
A+ - r . o le - * * - k.
- r " T T T r
A+ - + . o re - B * * o E k.
- [ " - P T, PN
4+ ~ - B ot r‘l rrTrTrT * * o k.
AT, v L. . ' ' o T
14 + 4+ L] L] [ -r‘l--r-r-r-r-r-rrr + ] FoF o= 44
LT, v . . T T
A4+ + L L [ K L] * L R | + o+ .
PR a w - - arara Tt e TAT,
44+ + L] L L [ ) * + L N | + .
PR a - - alaTa e a N,
LY ko - + 3
. el *
L] vy +
- -
.
-

4 4 4

4.4 4

4 4 = &+ + + + ¥

.-"r' FRFR

-
1T

* rrTrr

TT

4 4 + + + + + +

T TTrTTTTT T

TTTTTTTTT

"I-'I-'I-

d & b o o o FFFFFF

d & & o ko FFF

iii-l.-i

R

& & & & F F F

4
LR |

-

LR
L ) l“-

4
-

T
-I-i-ii-ii"‘
LR -

& F ror d d & & & o F F F F F F FF

r
dd F PP PRSP
r

rr
rr T+ +
- =T a

- =
rTTTT
Ll

rr T r ¥+
rr =T a
rr T r ¥+
- r .
rrTr ¥+

+
+

4
4
+_|+
1
n
n

+ &
+

'r'r'r."r."r'rrr
- - TTTT R+
LR

[
+ + +
I
+ + +
P
L
AT

-
I | 1‘1‘1 C ol e I I I |
4 4 4 4 4 4 4444

I.I.I
L
-

o

o
+ + + + +
o
++ + * +
- = 4 a
L O I
[ Y

R, TR

: AA A AT LT TTLTLT T EARRRALAELR

L T .
4 e
]
ok k FFror
" ————— — -
++++++ FF - -

I".lllllll
- - "

'y .
ot TR e v

444444444444

4

44444444

4

4
1" 1"1‘

[ |
-I‘-II-II-I_-I

4

4

4

TrTrr ==

4 4 4444444444
'

- lI"‘-I

4
4
"1

5.
I'I_‘I_‘I
4 4 4

4
4

4 4 4444444

14444444

-

EICE ]

k
F
F
F
F
F
k

e
ghql'.-i.'l'l'l--r-r-r-rrr--|-|-|--|--|--|--|--|--|--|--|--|-r

- .

4 4 4 4 4444444

44 4 4 444444444

l"I-l‘'I-""I-""I-"‘I-"‘I-"‘-"“I""I"‘'I-".'I-""I-|"I-|"I- + +

4 4 4 4 44 44

'I-+'I-++|"I-|‘+ + +

*

4

r
4 4 + + + F 4+ + 4+ +FE

rrTTTTTTTTT

4

r -
4 4 + + + + + + ++++ FF

1 .
4 4 4. 4. 4. 4. 4 44 4. 4.4
r

4 4 4 44

FipiFiai il

r-——

4 44 444444444

F oot ar

+ + + %+ + F F
1
4.4, 4. 4. 4.4 4444

F R R R R R B O]

LA TR TN

i -
* T

-

T T
L S B 8

R R LRk

4

i -

rTrTrTTrTrTTTCrCF

L e BN
ECRENE B A

-
+ T r r = = 1
4 d sy rrrrrrrrrrr

e
4 2 a e s

'I-+'I-++|"I-
'I-._'I'
+*

d 4
e
Fod
A

L

71171 L] a
4 44 444444444

-I-I-I-I-I-II-I-I-I-I-I-I

4.4 4 4 4. 4.4 4.4

H

1
rrTTrTTTTTTT

r
1 + + + + + + + + + + + F

rrTTTTTTTT

- Ll
4 4 + ++ % + + + %+ + FF

+" o —n

1 ++ + %+ + + + + + + + F

44 + ++ %+ + ++++ FF

I R R B R
T A A Sl Sl Tl S

d d ok ko FFrord kP

L *
Wratarara ittty
P .+

L
*

A xm
&
[ d

*
d
d

L

EOE B A B O i U

+ + + + +
+ +

a g
[

d & F +
L]
F

*

|"I-
F

-
i-.‘ i-++

‘1‘1 4

1414

l-'_l-'_l-r'l-._'l- + +

Ii'_

o F FFFF A dd RS

N T, Y T
1 -4 4.4 4 M4 4 4 4 4 4 4 |- - -1}

44 4444444444

4.4 4.4

f
kb b
i o e

14 +++++++++++F

.. iy
rr 4+ FFhhd
e L
rr 4+ FFhhd
[ I i

- rr ¥+ FFhhod
LI L I |

L 4 4 4%

T 4k

*
L

- h ko

L
*

[
[N

-

-

L |

-l.-i
[

LR
LK |
Ll
LK

i_ii
L]

“elets
1

P
+ T

*

- h ==
b - -

*
kS

ko FF

*

+ T+

3
L]
F
F

+
+
+

3
L]
F
F

d &+
l"i-“i-""l-
&
[N

+

+

+

T T

-

T

R

.
.
i-"'l-'l-'l-

+

[ ]

+ rr T T T rr ==
- - rrTTrTTTTT

T +
Ty
- -

T v v b

L )
L

-

+

L]
-
-
i.

-

-
-
-
-

-

e
.i‘

-

-

-
"

4
4
i1i_‘i
iqiqi -
n

-
AT

Ll
iiii_ii.-l.'i -

T r - -
T TTTTTT
T r - -

rTTrTTrTTT

T T T PP = =TTy
rrTrTTTTTTTT

T

rr - =
rTrTTrTTT

F

-
+
+*
T

-
+
+*

TrrTrTrrrr T+
T T = =%
T r T TrTrTrTrrT o+

rTrTTT n
- TTrTTTT T
==

-

*

)

L

xr r

r rr
L N BN BN B B B Y

d
-
d

hatatatats

AR

(WA

.
N Rk - a
N I
% = 3 3 n

L] r 1 m

T T

LY,

S,

AL LSS AL,

RS R
1

T T

r
rTTT

R

N

e

e

FIG. 1

d & o o o ko F F FFFF
" ror

++ + + + FF

e

-||_-|-|--|--|--|--|--|-

iTTT \-_111 T T T,

4 a4 4 d d a4 a
4 1

L PR,
] ]

e
""i'i'i-

*

[ ] +
-l.-i + +++++
F +++++

4 &
1 + &

+ +r+
+* + ¥ +FFFFrr
LR RE RE N )
+t++t+tFTrTTrTTT
(B P

4
1

KRR R rr e e,

rTTrTTrTrTTTTT
rTTrTTTrTTTTT
rTrTTrTrTTTTT

= = % a T T

+-i+-ii

. -
i.i_‘l‘_'l'

-+

+|‘+"
+har

e
-

T
r

bk
LI ]

= w - Ll
HE Nk kBTN dF+FFFrrr

B

- [ N
Y %" d s+ ++Frrrrr
i [ L

A ket ET T
N

LI |
T TrTrTrrTr+
T rr - -
T T TrTr T+
rrr - -

- -
*rrTrTr
- =
rrTTTT

-

- -
rTTrTTTTTT Ll

'r'r'r'r'r++l+l
L O
P o
-r-rl.+++-|-+
* + + +

-
+ + +

+ + +

LIE

+
r T T .

+
+ +

a
4
4
4
4

[
L
F
F

+
+

a
[ 'I-‘
L 'I-‘l

-Ii-ii-iii.i.i‘i‘i- +

1 &
-

w7

-

T T - + + +

+

-

+ + +

+

+ +

rrTTrTrTTTTCSF

rr LR
+ F I‘+-+-+1+1
F k= =4 4

-
+
+*

+
+
+*

+
+
+*

-

Ll
-

T orr
T Ty
rTorr
T T
T r

- = a1 T
T Ty
LR

T T T T T
[

-

T

[ ]
- &

Ll
LR B I ]
EC I |

*

L]

T rr T
+frTTTTTT

L]
-

-k hhh ok hh

r

T T
rTTrTTrTTTTTTTTC
T rTTTTTTTTTYT

rrTTrTTrTTTTTT

rTrTTrTTTTTTTT

r
e a

T +'+'+'+'+'+'+:+:++++r
N N N
BN

= 4 4 + + + + + +

ERERE

+
++ + ++‘i
+ L]

F
F
k
. Ll

F
F +
L -

- = on
rTrTT
- - -

rTrTTrTTrTTTTC
- - T T
T rr -

F

n
* + + T

' . ..
++++ttFtTrTrr
a a -

+ +
+ +

3
L
r

K

a
+ 4+ T

+
+

-+

+
+

+

+
+

T
-

-
-

T T

+

rTTT

+ + +

+

+
+

+ + F + FF o+
+

IR LN

+
+*

+

+
4 + + + + + +4 4444

*

-




U.S. Patent Jul. 3, 2012 Sheet 2 of 8 US D662.900 S

AR AR R L ) AR AR L )

R R R T NN R R R 44T R R R R R PR R R R e e e e e e T T e T T e R R T TR TR T R TR R TR T e T e FE R R R R e e e e T e e T e e AT, RN IR R R R
S T T T T T T T T T T T T T T T T T T T L N T L L L T T T T T T T T AT AL T, L T T T T T T T T T T T T T T T T T T T L T T T T T T T e T T LT T Y T R R R R OO LT A L L L T T T T T T T T T T T T T T T T T T L T L L L L L T T T T T T T T T LT T T R R R R R T T
P T E NN T L N I N I N I I N N I i i AR R E R R R R R AR R E R R R EEE R N I AR R R E R R R EE R R N P I L NN AR R R R R R R ) P T
N N ] s T T, RN aa T TonEEEEEL T, TnhERRET AT T TAn TR, T TE RN T, TAn T, AT T,
R R X NN AR RN R RN TR AN RN N RN EEE R R I RN RN R X NI AR R RN RN AN AR X L NI AR RN E RN RN
+ 4+ g A SN P - - P - A - = A P S . A = T = N S ' - - - el
Y A EEE RN ) R R ' + -
PRSRrRY . '
. k T T T T T T T T T T T T T . *
=7 - aa T T T L e e e e e e e . T
-+ ] L I I I K I I N R R N N RN N o ' - v v e e e v v v b A k-
=Y. - e e e mmraraaa e e e e T T T T T T T T T T T T T e T T R AT AT T T Y
- ] ==k F F Pk bbbk kb b b bk ko r e m == =TT T P ' -
-7 - rrr e rrrrrrrraaaa e e e e T T T T T e Ty T T Ty T T T T T T e T T " R -
- R I I I I I I I I e R R R R R R Vo ' e
e - I N AR BRI S S S SR SR I T T T S S S M R I " R T o
e N ‘1-1-1-1-+F+F+F+F++++++++1+-I+1+1+-+-+-+-+I'+I'+I'+r'-|-'-r'-r'-r.'-r.'-r1-r1-|--|--|--|-1-'1-'7'7'7'7'7'1-'1'1'1'11-1-1-1-1|1|1|1|1111 R EEE ST e T data ] &
-7 [ AT TR R kA A A T T e T T T T T T T T T T e e e T T T T e T T T T T T T P T S e ! *
ot "a'n R L oty Ty Py Tyt o o oy Fy T Ty T ™, Ty e e T T Ty Ty Ty rr'rrrrrrrrrr'rrr ey yr Ty r ey r y r IR A T'e'r'r'r iy ey Ty T Ty Ty T T T T *
o u'n ' ) T N N K E NN . e
s . v v L . w . . . . w M aa.
- i’ » o] ! . e dnle i - . - « i ) -
s v o — ) . . o Iy = T— " al.
- - E - i LR ) *® R + -. e EEE R B IO *
Ty - - - A d A d A omm = - - 1 O N 3 iy P T - - aa - - .
- Fr A T '} R R * F TR R R R E + . EEEEE R ] LS N *
P L B AT LT T - + OOEEEOOOE b o TR R RAAN N at.
- R - 1N I " E AR . T EE e + s w T R ] LI N -
' SR PR T . R - T ' 1 TR T 1 N . e W T '
R N TR . R . I I R A A R + s | TR ] - R R *
' T Y . At 1N R ] ] 1 2l T SRR . Y ' '
Rk N TR 'y O R EEERE . I I I A A A o + . T AR ] ==l R R *
' T PRy . At 1N R ] ] 1 2l . Bt . Y '
PRk N -] Y I R . T ] o + O T AR ] - R *
' e Pt "L . . Bl ST 1N ' T T 1 Y P L SRR . Y ' '
F_F + + " v R - R ) + EE R + I R - E R K K] 4 ] L L +
rrTrTrTrTrTTT - o ' - - L R R R TN + BERCHERE N N N S N r -t N ' RN - . ERE R RN rrTTTT T
= ek F F ko - B - - R R v - R ) ko + -. £ -+ - [ ] w B r bkt *
e e - SO0 BN ' - " waTa A A e e, v B B - B T T e T e T T T T r -t ' R ] r - aTaTaTaT e i
==k F F F 4+ Y- B - - AR EEERERER: o * kb b b bk kb b+ - + . I R EE ] [ ] c M b +
vy T 1 N TN ' - " waa A AT, v I K - BT T T e e e T T T T 3 - ' N N ] o - EMEME NG ~ rrr e T
B A ) - I . - r R RER: v . P T B+ s + . I R ] [} ] L IR +
Il S R T ' T . " T e e e e e v 1 1 | T T e T AT Ty .- ' SN I - 1 - e, T e
AT ' D ' TR £ - . a A A Y 1 1 o + IR S I, = ' '1'-+-i1i1ililil - *‘L1++++ T PRI I TR ER] -
A ) ' Ja RN £ | O a FRE N W N Y B . e ey gt g T e e e S N N N O e 1 LY.L TR, "N AT T M . F RN S R R R N EEER .
PSRN . . . IR M vl W LRI I DETE B AL+ N | -+ NN N 2 ER = AR AN, N LT T A A . . T e e Tyt N RN &,
P L A ' ' ' hPRTFI ' a A R W NP, TR+ + T TR T S R P H* ra et % g VhO b TP P - R .
S R 2T Ta s . Ll O A R A aaaa - L [ . - IR, R W .
TETE R ' ' ' VT - " 4T v B B R + T e ] ' 'EEER L R N R
ST S URTAR . 2 aaa T . - O S, alaa - . [ SEAT TN T aaa s PR T a
RN ER) T T Ty " =TT -+ v B B XX + K FE R R P ] L+ ' I R + IEEL R R R
SRR ST R . e T . - ala e e e e AT Tl ala - . n P ST, SR T T T RN TG,
TR TR R R - - RN E + SRR R ] ] L R L R N O R
T O Y gT A T W e e e e T TG - . n . . LTI TR
R ) - xaa o s B+ e + K B ] . 4+ )
] . ' Y- ' o T . . [ ' ' ' T
RN - e R B e R + K P N N NN N R + 'EEE R R Rk
] . - ' o T . . [ ' ' ' '
R R R - T BEE B XN £ + K SRR R R ] [ + 'EEE RN
] . Y- ' o T . . [ ' ' AT,
R R R R M T BE B NN LR - K SR R R e e e t [ + 'EEE R R R
] L - R 1 o T . . . 'n ' ' T T
DR A ) " s g R e e B+ S - = F_F_F_F 4 4+ ] L + 4+ + 4+ R A
ST -8 T P e T T e e T T T e - - M - v N] AT ST .
DR ) " w0 cxs Ko e a s B+ + 4 204 ==k F F F 4 ] L + IR DR
D -8 - PR P e T T R T T T e e - - M - v N] AT ST .
N M *aa 1 BE B RN O - i ==k F F kot 4 ] + 4+ 4 R
S e e e -8 3 A e e e T T e e T T T T T e e - - M - v W] S B SR, P
R M r *aa 1 B-E B SN DR - RN N A NN 4 . ] + 4+ 4+ R
AT e Ty - -u- PR A B St N S N . . - . e - Tl i T T
M *aa 1 LT - - - M .
P I ) R T -I--i.i‘ it +‘+++++?E?€+E+++ . . R e + W e P
[ Y T T A Y + 4 v + 4 e T R R - gl "ate T - + + N -7 P S T T T
LU R " LU, + IS RN B R N e LI L [ i A -t + a_+_+ LU
LI EEM LR - TE RN B3 JEERC A e SFCIE LI SENENEN +COE LGt . et a_+_ SR A _E o E
2T e e e e aa a _ T T T T o K- P . A A LN a T T T U T T T L b aa a s 2TaTa e e e,
i S + 4 vk Y Exxr 4 T - DR B RN O Tk k kA - + + + 11 - SRR R e
2T e e e e e e G TUMTTU L P B | Pl Y T PN I it T, | R Y b a’a A a PRI
AR R R XX - ++ + BT ALY KR 1 ' L) l-"-"0 e IEEREY LX) by K - + + + Al - SRR R R
e e e el eI UL T U L P B Pl Y RN L Ta - Y 1 R b PR A a a .
R K D - ALY KK 1 ' Ve DN IEERLY B B R - + + + | - - K
e e e e T T T, [N, R L I S P R L PN PP B, N T ) b PR a2 a .
- R R R e e e e 4k d e WELE EREEK 1 T VT P - PR Y " ) B S - + + + A1 - - P
T, NS . . P - O, - . 8- B 1 T N '
- AR PR - 'NHEN EXKEEK 1 T V. R B YR EEE ok b E - ++ + + N1 - o
T T, N . . . N PR I . A T | T . '
\ LN R ot PR LN X -0 T - P ' LRt R o o + 44+ N . \ o
P St A ) N 1IN '||-|-I-|-l1-I ' ' e EXE PRCEE --r.+l+li1 o s '+l+l+ o KX RS 1 * FEE
.+ T RN TEEK 1 'y i PN ) Y R - ¢+ + 1| * - "
- =N - TR A L SO B L I SO OO et L. S, - - .
== LI ] L] LI K ] 1 o .. 1 4 LR [} -+ b + + - + + =1 + + + + ] + - -
- M - 2T N N B - ST B e PR R L . TR B L N B P -
-0=- o » + 4+ + ' o .- ' 4 44 LR - h r + + & + + + 4 - + + + -~ F g + + + + ] + -
- M - A g - ] I P, A TN N L M B L o P -
-0- A w s+ ++ £ F 0 ' 0 RN DI SRR [EEK % + 4+ Y - + + + + 1| *
- " -, A N Kl e P 1 B I LA SRR T SRR - SN I3~ LI, - o . -
- - - T SR Rt - L ' v . ' R I P " ""1-‘1-11. P TR Pttt 1y . -
- - P R H AL R v . ' + . ' SR . LN + 1'EX] AL 1 -
- - bt AN B L R A B v . v b TR PR ' 1"-:'1+1+1*-+-+-+ T ettt . + -
. it e TR T P- RSO IO LN 4 I IEDEN T LF IEICIEN IERERRER I R - K-, LA * .
A s T N WO PR N e n a
- - 4 B B EXEEL - XK LI O + -
A e SN . PR T [ a
- - LR L R R - - + -
A e S A . PR " T [ a -
- - PR ¥+ DRG] 4 - ) -
A T N - . PR, N R [ a
- - R %+ 4 4 - . -
T T B [
- - R -+ 4 - -
. T S n
- - -k % 4+ - -
T T . . SN
- - - . %+ - -
T ' . . .
- - - . 3 4+ r Y -
-8 . - - -
- - -k -3 + [ -k -
- - “a - -
- - . - B - -
- < -
- - - B -
- EE -
- . R X1 -
- . R X123 . I
- LN NN A1+ . roror T T T T
- :\ NN A1+ . LI I
N - TeTe e e e e e
= A . - T
EE Y R - -
. _Tatata s . .
P Y ) - -
AT LTI . .
P N - -
N. B M "
- e - + o+ k - -
N.BF N . "
LRI - + + + -k - -
N N . "
LRI - + + + -k - -
N. B N T "
1 s T + + + T b - T
- - - " .
L] LI - LI r b -
- - e - "
) EEI - + + + b -
- TN ] - "
1 - e - + + + - k -
- ] \ L I - .
T \ "ageT "'-|-+++++ - "
T ! v . ' N " T L0 - ]
r dat v . ' P . LR T Y, o
r Jat 't I PR . T, - N
- o0 ATt aa a
- T ' P CaTa P R - - ]
- R o0 ATt - a
- CaTa B + el - - L]
- L o0 aTaTs a
- Vit I 1 R - - ]
- R o0 a4t - a
- T P [ . - - - ]
. L . T . ] .
- T A A EEE - - - - ]
. A ST . ] .
- GaTa B I SR K - - - ]
. ST . ] L
- CaTa B T SR R - - - ]
. R S . s N ] .
- - T B 1 R - L a gr - - L]
- [ .. LR e - r -
o I 1 R L v or - - ]
- v N ATt e e e - -
o A R . o ‘B - - ]
- v N N e e e - " -
o A EEE - L] o B - - ]
- ot ' PRSI iy e s e - |r .-
- T Va TR PRILIA I iy IR N i) - » -
- N a SR AT IR N - » -
- R ' LRt +:1:1:-‘ -.:-.: ! .. W T *
- o I 1 - .
- LY B Y PR Y .
- ] .
= .
- ] .
= .
]
-
) 3 -
'|'|'|I1-1-I FI'F
. LR, P
-l A A AR A -0 W W . - W Do e i
- o’ W, g, Ay gy Vo Sl '
- B e e e B ' ' S P i St - .
- - - e rrrrrrrrrrrrrr e e e e '\qh:........ Vo L M N N bk b - .
- B e i i T ' ' s B T T - -
- s e rrrrTT T T rrrr T d “ k= =k F F Pk kN Vo i MCRCRCREENE U N
T I A A A N N N e A A R B I I s I I A A AN ' ' o LTI R S T R A -
- = =rrFrrrrrrrrrrrrrrrrrr A" - N T R N B T P T B T T N S S T O T T
- o e T T T T T T T T T T T T T e e ' ' AL L O -
- - - - rrrrrrrrrrrrrrrrrd o ] Vo o " v -
- e e T T T T T T T T TR T T A ' ' s NN ] -
- - - - rrrrrTrrrrrrrrrrorrorrrrd s AT TTTTTTTTTAANY m -
- - M STLTLTL =T | -TAT. - -
- - o Jat ' S RN -
'r-'r 'r-'r- II L} I.I.I. T .I .l.l.l I.I.I.l LI I | I.I. .l. -
'r-'r- 'r-'r IlI L} I.I.I. T .I .I.I.I.I-I.I.I.I LI B I.I. .I. -'r
- - e VT ' v RN ' -
- - a Vot ' v R -
T T T T III LI I | L} LI A ] LI D N R B B R | -
LI ] LI ] II L} I.I.I. B .I .l.I.I .I.I.l LI I | I.I. )
LI ] LI ] II L} I.I.I. T .I .l.l.l .I.I.l LI I | I.I. .l.
IR Va VT ' ' NN
| R Jat Jata M '
] o Vo ' o RN
1
1
|
L
1

el

FrFF P FEE R o A a e s E. .. ..

'

11 I N P L L R I T R e R O O R T B R e .
= L e e L R L Y a4

L] L R L IEC I L B B B | LN | L] T .
- rTrTTrTTrTTTTTTYTT rrrrT T
+ + + FFFF+++4

4 4 4
F T S R e e A A L I
L L L N UL D N L LN U N N N
A R R R L RERLR [

4.4 4. 4 4. 4.4 4 444

4 4 4 4 4 44

T4 4 4 44444

11
14

4

LR ] - .

LK ] - .

LK ] - .

LK ] - .

LR T -
-

LR - .
-

LR} - .
- -

LR} - .
T

LR} - .
-

LR - .
-

- .
-

4
[ }




US D662,900 5

Sheet 3 of 8

Jul. 3, 2012

U.S. Patent

:
.
3

LR R 3 & & 5 5 5 F S F F Fhn N4 4 4 7 - ] L & & & & & & & & & F 3 5 F.4 4 4 1 1 - F F B & & § Buf § 5 5 £ 5 & £ 5 5 ¥ 4 4 J

E £ & £ & F 5 & F F FE§ 3 4 W - F F F 5] £ £ & £ & £ & §F 5 5 § 5 4 4 3

L R -4

E e gy
EEH
ME RE A cws
. ;EE

e
e TR I e
.l.l...ﬂl.-!.ﬁl..l..__
e
H‘EE

e i i 7

FIG. 3



U.S. Patent Jul. 3, 2012 Sheet 4 of 8 US D662.900 S

- - - rFrrrTTTTTTTTTTTTTTTTTYOTAA 19" = = = F P FTTTTTTTTTTTOTTCTTTT YA AT = = = FFrFTTTTTTTYTTTTTITTITT COTTTAA A"~ = Fr P rFTTTTTTTTTT OYCTTTOTTCTTAAAA "~ = F P FTTTTTITTTTTTT OTCTTTTTCAA A"~ = = FFFPTTTTTTOTYT T TTTOCOCTOCOTTTIAAAA "~ = F P rFTTTTTTTITTTTICOTCTYTTTT TN N1 = =~ = rrorT
L A AE R E R RE R RE T N A A T S S T e S 2 A A A R A R I IE IE S N S 2 A A A R R R N I S S T S N A A A R R A RERERE R R A SN I N I M A R R A RERCRE R A R I N It 2 A A A R R RE R N S T I 2 A A R R A RERCRE R A I T 2 A
A LT N D N NEN N E S I 3 S S T S 2 I N N N NN N C S I IC S0 S T T I N A N N N D D RN NEN NN C S SE I 3C SE S 0T T S N N A D D D NN NN E C S IEIC SE S 0T S S 2 N N 0 N NE I RN NCN NN C I S IS S0 S 0T i 2 N D NEE SERENENCN NN C S I I S0 S T 2 N D NE I PERERENCN NN E C I IE IEJC S0 S 0 T S o 2 0E
-_+_+_ +|'++++++++l| 4 1+1+-+-+-+-+F+F+F+F++++++++1+1+1+1+_+_+_+_+r+r+r+r++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++1+1+1+1+_+_+_+_+r+r+r+r++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++_‘+1+1+1+_+_+_+_+r+r+r+r++++++++-l+-|+1+1+-+-+-+-+I'+I'+I'+I'++++++++1+1+1+1+_+_+_+_+r+r+r+r++++++++-|+-|+1+1+-+-+-+-+I'+I'+I'+I'++++++++1+1+1+1+_+_+_+_+r+r+r+r++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++1+1+1+1+_+_+_W+r++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++1+1+1+1+_+_+_+_+r+r+r+r++
-_+_+_+ * + + + + -I-+-| 4 1+1+-+-+-+-+I'+I'+I'+I'++++++++l|+‘-I-‘-I-‘-I-_-I-_+_+_+"+"+"+"++++++++-I+1+1+1+-+-+-+-+I'+I'+I'+I-++++++++‘|+l|+‘1-‘1-_+_+_+_+"1-"1-"1-"++++++++-|+-|+1+1+-+-+-+-+I'+I'+I'+I'++++++++‘+ +‘+‘+_+_+_+_+P+P+P+F++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++‘+l|+‘-I-‘-I-_-I-_+_+_+"1-"1-"1-"++++++++-|+-|+1+1+-+-+-+-+I'+I'+I'+I'++++++++‘|+l|+‘-I-‘-I-_-I-_+_+_+"1-"1-"1-"++++++++‘I+-|+1+1+-+-+-+-+I'+I'+I'+I'++++++++‘|+l|+‘1-‘1-_1-_+_+_+"+P+P+P++++++++1+1+1+1+-+-+-+-+F+F+F+F++++++++‘+‘+‘+‘+_+_+_+_+P ' "+"++
DL A S W M AE WE M R R RERERE R N RN A RN I NN U NN A A A AE A M M R RN R NN AR N R NS N NN A AN A AE AE S R R RERERE R RN ARG N SN N NN A NP A M AE A S B R REREE R AR SN N NN A A AE A A AE AE M B R RERERE R N MR SN NN A A AE A A A AE W B RS RERERERC U S R N SN I NE N A A AE A A A M RECRERERE SR AN NN N N
'-"-"-.,:n.' -r-'r--r-'r-'|.1.1.1.1_1_1_|_|._|._|._|:|_.|_.|_.|_.|_.|_.|_.|. T e e e . e -'.'.'._'._'._'._'._._._._.'_.'_.'_.'_.;.'-.'-.'-.;-.;-.;-.:-:-:-:-:n:r:r:r:q-

LR EEEE R R E R R E R P P EEE A EEEEEEEEI YT I T TN T A EE EEEEE NN EEEEEEEE WY TN T TAO 27 EAEEEEEEEEEEEEEEEEEEE YT TITTNRERRF LB EE L E R R R [t

e e ek bk - - .. .. .. L Le e
F

-
+

I e e
ST T T T T TLUT TN OO W

PP FTTTTTTTT +*
C e e e e e e e e e o

¥

T
ST
-

",

1

(I}

ra T TTT
e T T T T
rrrrrreda ek A d
. ST T e e e e Ty TR ]
L L o~ L L N

L

+i+i+",‘I .I’i'

1

1
- .
n

2
*oo
|
]

4

4 4
[N
4 4
.

Ll

LR

¥
-k
oA 5
EE 0

by

+ + + Fd

+ + 1.1

[
'
[
+ + + + F 4
+
'.i
-'hi_+++++++'l-+++++'l-'+'+

- +-

+

rrTTTT
[
ri

.
.
.
.
?
+
"I'"I'"I'“F“F"F"F 4
o
4
.
+
:

4
+*

[
'
L
'

r

[

+
FFFF+++++Fd
a

et
et

r
r+r‘|J.

+ + +
r

s
M
e e
.

[
'
L]
'

-+

'I-'I-'I-'I-_'I-
+ + + + +
a4 a3 a
LRI

= h o+ +

d d d & aa sl lld
L

-

+ + + + + + + 4+

L]
LN N
d d

L

* + bt

+ + + +

'
'
o s
'
o
'
B
1"'11'_'.' + + +

Py

1
4
4
]
a
ok F T
aTaTaTaTaTaTa"a
4
L
4

Lo ol b L AL

+
+

[
+ + + ok FFFFFFF

-
e T
- - nrrT
L

[
'
+ + A FA
1
L]
4
a
[
4
Ll
Ll

4
+ + + + +F A+ttt

44 444444

-
+

= a g
1

[
'
1'!-
1'!-
4
4
"
[
1

+* + o+ FFFFFFFEFFAA
Ll
Ll
L]
4

P A o A

n
- om

EEpFpar -

+
+

e

+

e

L |

4

'
LI

AR
-
........-..-'--.'-..'-.-'.m *
I+I+I+I
-
_lr

[
FFFF+++++F+++++FF++++++++
' ' '
4
+ + + + + + +
o
E + T 9
L

+

T o

F F F & &
-

a
F+ + + 4+ + 4+ + + +

st
-

[
a
+
[
[

F F F & & & & &+ + + +
a

L FF
r T T
rr

F FFF++ + 4+
[

[
+
+
+
+
+

FFFF+++ 4+ 44+ - N

[
FFFF+++++F+++F+FF++F+++F+F++

r“"

- aa

'

-

"

"

=T
A

T ot

F ATy T rTTTTTT

'.f-l-

-
ir

-

- +

A4 444444444
1

. -

+ + + *

e
'
~+ + o+

e

PR
-

* + + + +

2

'J'
44 44

T T T

1 p T

4

4 4 4 4 44

'
L

T

Al

f
a
4 4 4 4 4444444449444

'

-,
aa

N
+ + F

[
 d ddd
1 4
Ll
a
'
a
a
Ll
o o
a
a

-
a
a
+

f
A
.
.
A
.
A
AR N N N O
aa
+
e Y
Ll
||-++:+:‘:rl|l_l"
P A A
ok

+ + + F o+ FFFFEFFFFFEFFEFAAA

.

ek ddddr

.
LN ]
L
I‘:-I.:.‘I‘-‘I 4
4 4

A

p
rrrrI"I-I-I'l'+++'l'+++++'l'+++++11‘I‘I1111

+

e g st BN
R N L]

L
+ + +
L]

L
e,
i

.1-1-.-1-
AT
'

Ha T

P,

o
1

14414+
-||||-+-P'

a
FFF F*dd = bbbk bbb+t
L]

-

4 4 4 4 4444444

F ]
4

+ 4

l;.l'

[ S

el T
L]

rr F FFF+ + + + +

- .

wa e sttt
)

]

]

.

LB
-

-
STy
v ima
e
v s
P
v

+"
Tt r o
P R

" " mFFFFrFrFrFrrEErErgE

4 4. 4 4 4 44444444

4

[
[
'
T a

4 4 4 3 3 a2

r
+F + t ok FE A

+ +

'
AAA A s
'
e
w4
+
s,
4

4 444444444444

et

+

]
4 44 444444444494 F+F+++4944

rr T TTTTTTTYTTTTTTTT T

o
-I-I-I-II-I-I-I-I-I-I-I-I-I-Il'I-

4 4 4 4 444444

T T o
+

-

v

1

|lJJJJJJJJaaadll.q".'.'.'.'."'.rr,'d_l|llaaaaadaaaa

4 4 4 4 4 44 4444

FFF++ %4444
1

F

+ + + +F o+ A 444

ok ok ok ok ok ok ook ok ok
Ll
Ll
Ll
Ll
1

F F F &

F

)
4
L
L
1
L
L
L
L

o
o
o
o
e
o
o
[
d
h
h
h
h

,
-

-.
ERERE R R

P ]
]

a
-,
- AT
L

4 a4 aa A

'
.
.
.
a
L,
-
-
-
-
-
-
4
!
.
.
.

Y

4 4 4 4 4 kA4 A

L]
-
+
rrrrrrrral L]
e .

[
[

re T
rr

r rr

[
ok F

'
'

'
R
'

'

'

L

PN N
N

IR

DR,

BErrrrra

-
AP kA ddd

-
[
-

4 4 4 4 4 4 4R R AL ELASSASASASLASSARSES
-

r
L B I O

-
L

4 a
*
4 a

r rr
F FFFFF Pk F
4 a

]
4 4 44444444444 44444
]

Ll
' o
-II-Il-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I

ok ko ko FF A

-
T
r
-
-
-
-
T

"_J

M

-

n LK
rrrrrrrrrrrrrrrrri
TrTrTTTTTTAIIAN == =
= rrFr rrrrrrrrrrrrrrrri
rTTTTTTTAIIAIAN- == =rFr

s

.
4 4 4 4 4444444444444 49494444

a
1 4 4 4
[
L
r r xr

e

F+ +++++++++4

1

-

1

-

-
FFF F o ko

1

*
*
K
-
-
-
N
N
N
-
-
-
N
N
N
-
-
-
.
.
.
.

ok Rk ok koA k&

. .
4 4 4 44 4444444949444 414
‘_I-,I-I-I-

Ll

-

e

[ '
4 4 4444444444444

14444

E + 3+ + + 3+ 3+ 3+ +
o

[
- = PPN
immmEm o+ FFFFFFFEFFFAAA

14441 FFF

[ '
-I-I-I-I-I-I-I-I-I-I-I-I-I-II-II

L]
-
-
-
-
T
L]
-
-
-
-
T
L]
-
-

T

-

T

oy

L N

LI |

1

A

4

Yk FFrF
B L

AT

r
1
1
1
1
1
1
1

4 4 44

L e e

l-l‘ l-‘ l-‘ 4

*

1
-

"I

T b

]
L
L]
L]
L]
[ ]
h
[
L]
L]
L]
n
.
1
1
1
1
1
1
1
1
1
1
1

4 a
A4 4444444

4

4. 4.4
>

P i i e e al an

[ ]

4

-

o
*«,

r"d" l-llll

hh““““““ﬁmmm“w

d
T e

k-

_'Il-
o

““-‘h:ﬁ-ﬁ'ﬁ'ﬁ‘““‘-
1 T ] L]
T 1+ T

e

o T
[

-

4 4 a2
4 4 44
a4 2 a
"4 ava

3.

a a
4 4 444444444
o

4

Fy

4

Y

FFFF+++++FF++++++++

-.I r F F F
4 4 a2 aaaaa

LI B |

1 I‘.II
g, vl s el el ekl | el | el

e
L

L]




US D662,900 5

Sheet 5 of 8

Jul. 3, 2012

U.S. Patent

: I ———

L 4 2 F & £ F § 4 2 F & £ & F 5 3 - F 5 5 § 5 3 J £ £ F 1 B F F FRF 4

- L]

L 3 = 4
sie e il i Y
S g

a & a
L] 1._._Liiiii._Liiiii.—;iiiiii.—iii .

lnuﬂﬂﬂiiniiii el
rFPF P P FFPFPFEFI P FFFFP " PEFFPFF PP -

wﬂmmmmnﬂ

L
s

g~

WA RN I N RS LR LR LR Rl

B e i o
; . :
}

§ §===mmmmnxmmmnsmnnn s G e

- ] " ﬂ

4

Ty AP Y PR A R

(AR E N N SN FiX: rh FEE ek

n.
-
%MMMMTH

, , ; o

a - a
“----I-----I------I-----I------I---
]
T

i
%

L

+ &
r

LI ]

FIG. 5



US D662,900 5

Sheet 6 of 8

Jul. 3, 2012

U.S. Patent

FIG. ©



U.S. Patent Jul. 3, 2012 Sheet 7 of 8 US D662.900 S

[y
\ ",
-
' . Iy
" a
AU U g N P, . PP N . dpe e DA
R I A T ey T e e PR EEEEEEEEEEEE N R D R R R ] P N R )
Sttt b e A A R e R R sremee b N shateht SO -+ 30N + PRI Bttty -y R O T L ) Tt
Attt b e e e e e e L PO S N+ B k ] O S M) el e e T
N N N R I N Ak ok ko ok ko b b = =4 4 A * D N - - - ok ok ok ok ok kb b h A A A bk k bk h
N I N N N N e I I I e I N e e m T e e e e ST e N T AT e e e N N N N N I T e e E = e
B N N N N R R R R N AN RN N - R P e 4 Y ST R ok ok bk kb b+ N
NS N N N N R R A e N i e e T Ty - R N N N N N NN
B N I I o R R R R R * RN AT P FEEAATNT AR - N - R P N
T1iTTTTTTTTTTTTTIrRF""="71TTTTTTTTTTTTT O FF - rTTTTTTCEIE - =" N N N N ™M rrr - =TfaarTTTTTTTT rTTTTTTTTTFIEFFF""7T1TTTTTTTTTTTTTT  FFEF = =71°T
PN O R N N NN N N e * NN Vo ] NIRRT RN N N
O N N N N NN T ] N T LT A T T T N T
R E ok FFE o= om A Ak khh bk h ok ok k bk kb b FF == Ak -+ R Vel L T EEEEE R RN NI
N N N N N T T N ] N ST e e - ' AT T T T ] ST
+ 4+ FFF L I SRR I N S 3 ) 4 3 RN L R T R O O T EE IEEEEEEEEEE
AT T T L T L T T T T T L T T T L L L L T R R T LT, aralala T T T T T LTS ataralar el T TR Y Y R T, PR S a T R L T T T T L L T T T T T T T T LTS
A A R A A Y I Y 1 R ARG E L ] R EEE K] RN EEE e
OO I e T TR P W PP P PP P SR . LT LT T N AT L P P Py PR UL
R R R R R T A e e e e R e T e TEEETRN N R R A AR o+ o+ P R EEE
aTa e e e e e e e e T T T e T T T T T T e . P P e e e e e a a e aa e T LY e e e e a e P et e a e e T TS
A AR R e o * o R U R R R R R A EEE TR .+ e EEE R
R I R I NN 2 e PG NCENENE LI N O i e 4 L) LU I N SR BN
B N N N N M N M OO N D - LML YRR OOOOOOOOOOLDT 1t 1 sty ettty OO
a4 P N A Ak ok ko kb b - b b = = = 4 d NN ] " 4 r Ak b b bk ok kb b bk ok kb b 44+
. R N S S A A A A e L A ME M ATy ey ey e ey v ey
] P SA A4+ O * Va . - ) 4 r T AN 44+
. N R N N ] e e " TN e e e e T - -a M ™ iy M N N N N N N M) P
] RO 44+ ok EE ] AR XN, NN NN RN 1 s PRy OO OO0 44+
] NN N N N N N N ] T e T e e T T T T T T W T T DENDNCET R, i ] N AT T T T T T T T T
] L T R R o+ + 4+ FF-=--h1 N e e e e e + bk F L N A ' Ve ek kb o+ gl I A Y S R I
TR O N N I I e e N N ] T AT T TR TR, AT, AT, TR T S R N TR AT T TN,
] o e e N A I I I ) N R i B e e e e e e e e e ko o N N R A h R R : T I I O I I B R I
TR O N N N I N N N N N ] NN ] TR AT, AT, T, N O e TR, AR T T,
] RN 44+ NN A + AR RN R RN 44+
- T TaTa T A e PR e e e e v ST T T T a TG . waa a a T T T TaaT  w w w a aaa
R A * A Aty * R AR R R e R e E A
- aaa aa PR e e e e ataTa ST T LT T TS . P S aaa
R A * e e T TR RN P R AR AT
. e Agh b b kb4 . N . EE N S LI SN NN N ] P B
+ Ak k k k ok ok kb b d W Rk IR wok bk ko= = A A Ak r P Ak k ok ok ok ok k ko k
+ ESOON W N A * - '.'-,."---11“1 e e e R R PN N M L N AL ESC S A M )
+ Ak ok ok kb b d R - Ak ok ok ok ok E ok kb b h - PR R = = 4 A Ak r e ]
N e R = e e e T ww o r e e e Ty S I N - N AN N NN
ok O R O R E b b b ko= = d A d r R
" ST, - B e N N 2 NG B N N r e T T ek r E = =
4+ P [a + + kot o+t #+ b b F = = d 44kttt F AT 3 N
i p e e M e e T T LT T T i w w e T T m e e p R - o e e e pp r ==
ko I I R N NN ) AMLE 4 b b b bk kb b d NN N NN ] - . ok ok Rk ok hhh R
ST W T T T ] ' T AT NN SRR, ] T
ko IR R LN ] RN S FE R r R
T ] T T S s T, T ] T
ko L L N a4 -+ kb FE R ER RN - - * - RN
A e e e e e T e e e e et VLTI AT T " - L i S S T e S AP,
e R e W AL . + LR fl AR
e T T T T T T T T T T T AT T T e e e e et AL A UYL O PP,
ST S T S S L UL - "I AR . ¥ 3 * " e R R e R
M O W O P P P PR P PR ™ ! e e e e et A T T PR Py L a4 LT T AL 2T T T T
RS PR LT b T T LI S L T ] L LN L T A \ A A BRI 'r'r'r'rl'q+++‘+‘+ L
R A A ‘++++++|-|+r+r+-+-:"\-|+ ) ot LR I ML ey PRI L Sl S T I B e 1 +I-"' T e R
ST AT N N N M N TR TR T T e e e e ++|'r'|-'r'r'-'- S N R O NN R N Rk R R R R R
14+ + L R N *rr N I A it tr ey L I I A A - L A e I + F b b = = 44+
Tt T T N R N P e N I M B L] I T T - o N
A4 4+ P N A A N T R N R N N i e PR A o I N P * b b b = = d Ak
Tt T S e S M N D e N i r r AT AT P I ]
44+ R R R B N R Y r 4+ ] + kb bkt by PN 44 4+
LI B B ) LI DR DU R DR R DO BN DN N | LI I L I | LI D I D I | LI N B ) LI I LI B L B B R | LI B N} L B ]
R N R I R R R N I ) IR r . R - EFFE 44+
T T i T, ] T T ] T T T T
R ++q_ﬂ:|--- A L% kR R R+ IR r . R R NN - EFFE 44+
e P ] T TR T T h ' ' T T
R AT R XX R P a4 R - EFFE 44+
T P T Tl P P a T T T LT T T T T T T T T LT T T T T A, SRRttt e e e e e et
] L G R G G G s O O ) IR P O T rrrTrTTTTYTYT + 4+ P F b A4 F
et e e e e T T T L Y LT, P I Y a L T T T T T T T T T T T TR LT T T L LT T P PSSP
] L N L L L T . PRI L T TR W L + UL T T LT T L St S % L L N T T L T T L S - RAAAN I AL LN
] L LM MM L I N e r ] N M N S R e N N N e N T e e B ) IS N O M)
] :-+-+ +++:l|.:|;:t:-:-:-;{i:.+:+:+:+++++:+:+:+:+:+:::-:-:-:: : : 1:1- * e r T r:r:-:-:-:1+1:+:+:+:+:+:+++:+:+:+++:-r r'r'-'-'-'-:-.'-g:-r'-r'-r' Tl OGO
] -7 N e A S ] T ra T r T P T T T T T T T e T T T 1 3 OOOOOOOO
-+ ++++++++++¥~.:|- e I ] kb b b b b b b b b b b= = ddd e e E kb + 4+ TN
BN A A e N N N S I N N =TT r I M N S ST 3 M I N A A S e A R A e T L M)
R NN N I R r R E kb bk ok kb b b ko= = d A d N N ] + P RN
-TaT LN P AN SN PR r L N N e N I N e N N N A N S N N ) T L)
R RN - O N OO NN X NN P O
T T T Tt RSN DN T T T T T T T T Tt ' ' T
R [ TR TR LN S I+ R e AL TR A I * R R RN
T ' T T T O AT T T T T L N L T T T, T AT ' ' T
+ o+ o+ o+ I R A T PRI T T e O B R I AT I K K K IO + T+ 4 4+ kb F AR E RN
T LT PP P P P P, - e T T T T T T LT T AT T T T TGO, SraTa AL, OO
R ) IR RN ' R A R L L E ] NN R
T o M PP P PPy - aTaTa ST AL LA PP Py LTI TS T LT aTu UL
+ 44T R R RN " R AN N ] I EE L o + FE TR
T PR USRI [ P P P P PSP [ e P PR, PO N M . S 2T aTaTS
+ R T E NN -.--.-*1.+++++++++|-|-§‘ v e T T Ny
+ 4Ty . S T A L T +++'+'+'+'+'+"+.' TeTeTeT N ST .l"\ [ *
LA L ) P L+ e N M shatytel T e P SR E *
- - R R] v v Ak LU RN et S S I N SR E I NN R L LR R R kb = = 4wy =k ok h FFF
TR - PR SN LILIESLAE - DR IR A T T e R R = e A T T T T T T T T T Ty A m e e or
L A I I I I Y At + FF R A I A " " P -k h F e+ PR
o R e e e - et PR R, AT e ey A e e
I wrrrr T A - rrrror T T rT R rroro-

- . C e
TTTTT 4 rrTTrTTTTTTT TTTTTT T frTrTTTCR
- 3 - . . -

-

DI

-
TTTTTTTT - rrrrrTrTrTrTr

ﬂ"

rrrrrrril

LI N N

- -

r - 1
T T rrrrrrh +
T rror = a4
T T rTrT r ¥+ 1
T rror L)

kT e T e
T T ER R

it

¥
ey
'|'-'|'-'|'-'|'

¥ .7

-

‘#
'y a a

l‘r“ L ] '
MMM

IR LT

Fata e e, o

LI I N I

=varrrirrrrhk
r v v h
EEIERE )

TTrTrr L]
lr--lq"|'|-|'r'r'r'r'r-r'r'r'r'r'r-r
TrTT TTTTT PP - ERERERE )
- T TTTTT
rr -

e

rTTTT TTTT T FOFPFr - =111 rTTTTITTTT
- rr - = T rTTrTrTTTTTTT T r P = = = n
TTT

TrTT

- oy P e ey
O N N R R A A A A
R

L3
...-.-r-r-r-.--.--r-r-r"'-hlill

Loy
rTrrTrrTrrrr T AR LRERE IR

TrrrrrrrrrrhEh T1TTTTTT

R LR

R L N
A T T

Arrrrrrr

T rrrrrrrrrrrrhh

R O I

T
T T N

[ -

= mWRN o+ * + e . LR L B R B B -l'.'r-r'r'r'r'r
W EFF = =373 TTrT LI R BT TTrTTrrr

1 4% 4 4 4 +*+ + ++rFrrr LR TTrTT T
LR ) - .

LR R 1I+++I+++-r'-r'r'r'---'
. - ke e e e,
Bl TP, Tt S, LT
-.--.--.--.--.il..l.‘_i|.|.-.-.-.11-|.+++'\+n..'-.--.--.--.--.--.-
T e e T et L L T T T T T T T
" =

Frrrrrrrrr - rTTrTrTrTrTrTT
- meomom oo o= & - mmeomomomom

o

=1 s rTrrrrrrrrs

rTTrTrTrTrrTrrrTr A r - -
B T T T L L T
rTrTrTrrrrrrrrrrrd

.

rTrTrrTTrTTTTTT = = =TT

o, =

IFIIIIII

P, - %
-~
e e N N R R L e [ s e e e e e e e N N N I e

LT T e . Tl
n T .y P R .. ..'\_'.._. ST
- . T W can e PR e e e e e
e - . Y W can Tl T T e T T e T T T
Yy . e a - -
Y . Ce o ,.;.
A - Y e "
A .- Lt e Tk
A . . Y e . N '3;.
- . P .
o - R b s S
.'1..... il. - L »
. i e .
o TiTTTTTTTTTT TN " -l - *
T
. L L T by . P .
| A v TrrTrTrrTETTEL oo - - h [ *
- L L T L T L, T + . St [ T -
v B " L. 'y - - B
- et T T T T T T T T T T T T T T e St [ T -
V. AT e e T Y L - e
i R I B LN - b [ E e
L) B I AR P -"1|";1. Y bo-oe e e - PR
. s . Z -
e TA T Trr T TS e e - * L
N L e
[ ] = a A TrTrTrTTTTTEC -'.II . O | L [ ] ++++++
n T T - o .y [AEAP AL § » PR
- o Lyt BT - + Tt
M e et . . T T, AT atet
L] . e i e e T Ty -
o . T T T T T T e T
b B A -ah
A T T T o T .
b e e s e rrrror e Ry - -4 a o T A A o
- L L PR o I ] LI R M D T e O e Y . " e m s o w aw
L] TR I TE AN R TN BE R Y, + ' EE AR E K] T I I I A A N
- LTI T T T T el SR, o SR AT T T T T TN
Y |11'\1='r'r'r1-r|"1‘1‘1‘+‘. e A hhd kT T T TTE R R " =
' S 4 .
' 4
' 4 * '
AT "W k e b
P "b.. - e PR i #-."-.-'-.-'-.-'-. e T T T T T T T T T T -."'-.-:.'.'
PRACAL AP W . e T T T o R NL N LA B T
. . e P T PR A -
I 4 ke, VT et e T e T e TR T T T T T N N A NN T
. . e I s s e r s rr e rrrr == caa et bbbt e ™
4 . B A N N R N R T e e A N N A N N M
r TTTTTTTTTTYTTYTTTYTT R " = = 4 n
A T " v
L T TR " L]
1‘
A
+ .
LR L R R R E R E R EEEEEEEE R " M
aaa R R R R N RO .
rr T e o AiirrTrTrTTTTTTT T 1 M
e e e T T T T e e T T T T T T e e .
L T T T S S O N ) "
- - - - .
"
M
M
o
o
T
I.' 1.
1
wt .
] "
. -
[ "
. -
[ .
.
R

LI ]
-k kg
LI 8

.
s

amEr
PR

r
+ + + + +
LBEIE]
[

=

*
r
L

&
r
*

LR | T . '
CEE T I I E T B IR "R I S

L]

i r
L B R

nn L]
-m .
n L]
- LT,
] T T T A e e e I e
- S . LT -
'f... ...
Bk w "
e LN
T -
e
Al
LRE |
- LRE |
N
LI IR ]
" I ]
n P ]
LI ] 111.
2 1.1:I
N .
LI ] LT |
111 1.‘-
LR '1l
a7 '
aa
aTa '
3R]
'I': R R
N TN ]
= P L, o
'
'




U.S. Patent Jul. 3, 2012 Sheet 8 of 8 US D662.900 S

o A T e T T T T e Vo o R I T T T T T T T oo ] T I T T T ' Vo e e o e i
a e atutals a'e e a Slatata autat e a'e a'ua - wa'ua's wtatata a it a e at s - aa'vals TR - aa'va's wlate ate at e s a ala ate atutats ala'a ateatlla a'a a'u a - wlala ate atta alutat e a'e a'u'a - aa'v s Wttt sttt -
R I O U O O ST N U N L N O B U N L I N O T I O B NC I N ] L L N O T it L N N I N L CE I T T G L N O T N L RO N B N L I CE N TG N N O T N I I N L R SO S N RO T i I N N RO N N U N B T I I LI N RCIC TC T  L E CHE C OC TR O N O B O L
L e e e R e ) B e A e A R AP A A e L e A
N N N N N e N N e e N N e M D e N N N N O ] T T N N N N N N N e e N N e e N N N N M e N N M N M MO I R O ' O N N N e e N N I N e e N R N O N N N N N N N M N N e e N N N M N I R
B T Sl T S S "l Tt T Ly L el Y S + KM B L o e S L T P L T P UL R B L S O O L e o B O L et it e T N o N gt e R e e L R e e e
e e ek e N I A N N N P - BN N N I S R N R I L N N R N N o e A e e e e e e e e e AR e Sl e e A e e T e e = A = =

a PR T e T T T T T AT LT T T T T T T LT L T T AT PR LT T T AT AT e T T T T T LT T

3 K

- - 4T
R, Fate et et
o SO

P e
+I-‘I+:'-T+"1++'1+|-'+T|-‘+:rtr'-+

" - o T
™ - N . e N - e - S
- = o ' ' e = 1 '

o ot - T R Wt "L ' > L
nemanaa e 3 -G R 3 : o
P [ o S ;! . o .

+ 4 r'+':'r':++-‘+"-++:' -l: ':' KNS h_.. +T : .'.:
w ettt L, - T i S
P R SRR | - + ' -N - . Vs
-t S, . - Vet i 8 L
ST AT AT s M 2 N . A M . S
P N A S ) + . m-:-i- et . |
' ' e 0 L L L
Attt et a i e
4+ = e
] T ST
PO IR LN L+ B o W NN
T T T T LT L™ ) LT
NN OO K P -t -m oy +
' T I N NN N AT,
Ve 1" I a Cala
A A E k- * -k - VA
LI N ) - Vel -
- * bk -
* * )
- ity VR
a L. . e aTa
+ + *y 1 bty
v LT
- e - w'ata
- . 1 * ! ik
* 4+ Al - ! "ela
Y - ' »
- - Ml r L]
By - Ll
* 4+ A, W ]
Vatltat By a s
P N L * . Wl r * 4
L - " Y - -
T - M a N AR . s
pL et Y 1"|- + s N IR " . *+F
o ' o -.1...||||"\-|- k ' Y | " L v
valutats P P a s N AR . a
] ] + 4+ lll.--|-i-|+-ll-+l--! b -‘r +F 4+ -4k N | o ' + + F
el T " B R Febate L K ENEK e I -t
ot = P R ] T L T, L * e b .ll' &1 Rt
re - T wwT - b rrr - - T ' L] L] T 1
s 1 Taa "- BB e e e e Ty '+ e “ "I-Ii- “x '
T L R AT AT R - W' - * +
ol W . ' ' * DT ' [ L i M
. LR A * AR * + g i AN - A
+ LI ST TR I I I I I it LN . vk 1L Wi, oo, LN K + 3 PUI STC N T TJE IE SEI
- =T AT rrrT =T 1 Tr - 1 L] T 1Tgrr ' - rr=T=TA1Ti1rT-=T=T1
T i T | Y. P Py e . L " L T P L
P T B e O e W 1t " Wiy R R P
b R ot '."". ' “h sl a's s "ooatta's
+ - A+ 4 F +F ol A +gd F ' -
L ! P o T WSt
' W v e Ty Yo - |’ W' - rpT
L e T e T T e o e LN . s
'-‘+I- LML PR R S b i gl " ) + T,
L a4 e - . - a4 e Mo " -
1 + + -~ + 1+ L - 1
r - T - s TTgr r 0o r -
Y. o M e o [T - e
.';"r 1t * Y 1 ', - -
1 1 1 .k e e ' .
. . - - . . s Ko L - 1.
+ - i+ + o A +gd F wo ' ] L]
' r - - ' ' - - o - rgT
g S o e PR S
LT L * aw! Y N ot ! Tk -
' - Vo S W'y - rar
.‘a.r- . . ..k L - -1,
'-‘1-.- i+ + ! i+ T .'..' ' T + 1.
LT P - ok P ) et -
1 * - " * - '|| e
T M e T . L o
A, R P " 'il AL W L K
R dant e e K
Lt Ak AL o 'il Ak "W, LN K
v NN ..k Y DO e e
* - A+ 4k + e A ki k oy L]
' r T - - ' ' - - o T g
:-‘-l-r- AR daw! ATepE " w17
.‘a.r- A ..k L y -1,
'-‘1-.- LR MY ! e " + 1.
LN RN ok 4R ' -
T I S A o 2
) + - -|++'-|+|-'++ 'R L " +'_:
Lyt Ak A+ o 'il L " 1-_:' .
:-‘1-'- AR R vl el ot e -7
-“'I-- AL A b - ..k T y -
LN AN . e’ ik ' -
-y o o < o S " %
1 * * - A - + hy * '||
T M w . T M I " L
- N4 + . . .. * * '
R SRR NS N - o ! ol -
l-:-l-"- Ak AL - h o B . ot *, :. St "
T ' T T v g -
R, N P . . .
irTr + - 1+ 1 F + . 4, L +ad F "
T Y. e T P ' -
L R ; R T e .
'-‘1-- AT R 1) a' CHM n
YT e T P ' -
-“'I-- AL A b o 'a.l T y
'-‘+I- L + S L e "
LN RN . b Ak '
R e R . " 2l .:
Lt AR AL, . e T e Lt e L VR NN NN 'il A "
N 1N NN . . . 'a.. Nl DC "
+ - 1+ 1 F + L +od F "
r ek ek |+
:-‘1- ATEA R W i n
.‘a. LI L T
L AT . a' -
."‘. i M N L "
P *
'}-I e - : u' -
S O . . e .
ATl T " N COCCRCEOCIOC SECBENOCICCE, o w ol
."+. LAt e P R . o
. k [y o P S . . . e . e m L + 1
TR L - L. BT e e T . e
o [ R I 1 AT
M . R ., PR L L e ' L L S -
N e P - . P '
B WD . 2. Ty . W' LB ey
-“l-- IR - L e L e ERE
L L L ' S 8! A O Y
'-‘+' [ oy . I v 4'+Ii‘
- .. P h N r
iy . . . . . . B
R ~ RS e
L' -
35 L) ]
e L "
T - ™.

k.  ak
R I T R

LA

LR LR

PLo
o

=TT L]
b, ST .
L L
- A
1
-r'|r1 2
B |
T ar W

- - - T 1T ArT T
O R ERS AT R RRANY R

g B A LT




	Claims
	Front Page
	Specification
	Drawings

