US00D6634305
a2y United States Design Patent o) Patent No.: US D663,430 S
Rapp et al. 45) Date of Patent: . Jul. 10, 2012
(54) SLEEP DIAGNOSTIC DEVICE D487,311 S * 3/2004 Lithgowetal. .............. D24/110
D493,520 S *  7/2004 Bertinettietal. ............ D24/110
_ - D493,884 S * 82004 Vwuretal ..................... D24/110
(75) Inventors: Edward J. Rapp, Cle‘”e}and Heights, D497,203 S * 10/2004 Lithgowetal. .............. D24/110
OH (US); Sarah M. Weimer, North D498.528 S * 11/2004 Van Bruntetal. ........... D24/110
Royalton, OH (US); Matthew J. D544,598 S * 6/2007 Lithgowetal. .............. D24/110
D560,795 S *  1/2008 Lithgow etal. .............. D24/110
Wunderle, North Olmsted, OH (US) 7366.572 B2* 4/2008 Heruth et al. ............... 607/4
: _ _ D585,540 S *  1/2009 Lithgow etal. .............. D24/110
(73) Assignee: Cleveland Medical Devices Inc., D602,585 S * 10/2009 Blackwell et al. ... D24/110
Cleveland, OH (US) * cited by examiner
(**)  Term: 14 Years Primary Examiner — 'T. Chase Nelson
Assistant Examiner — Mark Cavanna
(21) Appl.- No.: 29/364,922 (74) Attorney, Agent, or Firm — Robert Knecht Schmidt
(22) Filed: Jun. 30, 2010 (57) CLAIM
The ornamental design for a sleep diagnostic device, as
Related U.S. Application Data shown and described.
(63) Continuation-in-part of application No. 12/370,996, DESCRIPTION
filed on Feb. 13, 2009.
CIOTE K0 TSR () X & P 24-01 FICT[-_ 153 @ Iront perspective view of the claimed sleep diag-
(52) USe CLe oo, D24/186  DOSHE CEVIEES . |
(58) Field of Classification Search ............ D24/110, Eg g - ?riﬁ E’ftrﬁgef;‘;‘f i fllllg:;f
D24/164, 186, 231; D23/356, 358; 128/200.22-24, F::G' 4 s 2 back o rthogonal view thereo f-j
123/200.14, 200.16, 200.18, %gg/égglz% FIG. 3 15 a top orthogonal view thereof;
L . ' FIG. 6 1s a bottom orthogonal view thereof;
See application file for complete search history. FIG. 7 1s a right side orthogonal view thereof; and,
: FIG. 8 1s a left side orthogonal view thereof.
(56) References Cited Regularly broken lines in the drawings are included for the
U.S PATENT DOCUMENTS purpose of illustrating unclaimed portions of the sleep diag-

nostic device and form no part of the claimed design. Lines

e
55333’222 é x l%éggg ﬁﬁﬁj; """"""""""" lzgggfzg with random slight breaks are intended to show smooth con-
D464.724 S * 10/2002 Lynchetal. ........... D24/110  tours, as opposed to solid lines which show sharp edges.
D468,011 S * 12/2002 Lithgow et al. o........... D24/110
D476,077 S * 6/2003 Lithgowetal. .............. D24/110 1 Claim, 8 Drawing Sheets




U.S. Patent Jul. 10, 2012 Sheet 1 of 8 US D663,430 S

FIG. 1




US D663,430 S

Sheet 2 of 8

Jul. 10, 2012

U.S. Patent




U.S. Patent Jul. 10, 2012 Sheet 3 of 8 US D663,430 S

A
-.:l
'
A . . . . . . . . .
AA A A A A A A A A A A Ll
T
W, A R R | ™
. . o ™ » S e P 3
. LI L e L - R a
. » . r a - [y - B ' . T a gy
L LI | T L ] L I 1 + | LN Y
| ] 1) . - h - [ M ' B s e ;
B L O N s -. r [y N "y .
) ¥ o= PR » . ="u a2 L
s UL | L J ] L T L] ¥ Lo Y L™
- L I s - ] ' L T L L -
A v L oy T oty x. Ty
L I N L L ] - - L
-, N Te IO ' i - e o M el TH
] L N | T T » - . L 4 L g -
Tk ¥ -0 g p N ow- L] L - - [y (A ¥ ...‘ “:.
P TP N 4 - . - 4 LI ] LI
-- _‘ -*. |_. a .J |‘I o h- 1-‘ [ . 3 . “,‘* , L .' .. *' _
- o n n L " " : ety e, ‘.*1- ""1. *o
A - - ' - -
k . . L
. oaw L L . . . } oy e, . '-I.‘ “a o W
P . L2 A e \ v N -""u‘_a N e, . -, LT
P T T | LA T i - } Faa - a > o - la
LA M ‘_ % . > " [ . e, "-'ih Yu, ., n s
L L T Y L ] L - ' {.' L) L r » v
P L IECE | “ L | L ] L] r ' - m =i - . EY i -
UL ] n N e » » - - " - » k.
PR T B v * . L ‘v " : c Ve Moy -:.' ..,‘1_.. . x, "!l" B
Cal - * w L :' . ) 7 TRy - * S, ™ " A,
e w * o L w ‘:" . . )
-:i 1-: | ] -:- l- :J ll' :I .: ‘B - ‘. - . . . . . ‘-,. . 1
- el Ll - . . r
" " "‘ -I-. “ ll -- ! ‘J l 'Jl‘ . 4 . -
X s ' o v . Y . S ’ . . Yo
-ll;.-ll-_-‘_-ll;.li_-ll-_-ll_-ll-_-l-_-ll-_-ll_-ll-_-l--l- -l--l--i--l--l--l--l--i--i-'ﬂ-l-l-_ ry 1 - L) - . . N o .
" . » -
= -

R R,

L
L] [ ] L - + L]
. ; :. . b :i -.l -. “ . ‘. |; .':.
. . ! L A . A i
x oo O, ' e LI ~1~1~4~1~1~4~1~1~¢~1~1~4q-4-4-1-4-4-1-4-1-1-4-4-1-4-1-4-4-4-q-4-4-1-4-1-4-4-4-1-4-4-l|-4-!-1-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-I|-l|-I|-!-lr--nrlr-!rlr--lr-!rlr-!rlr-!rlr--lr- ¥ - . " Woooo! P 3
. 2 N ' . . _
h .-I -\.. ‘.-I' ; 'r: '* * - r -:‘ -. IJl - :q '
;‘ 17 " ) b -\.-: * & - - -‘-'-‘-"-‘-"-"-"-‘-"-"-"-"-"-"-"-"-"-"-"-"-"-‘-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-‘-‘-‘-‘-‘-‘-‘-‘-.-.-'-'-'-'-‘-'-‘-'-‘-"-"-"-"-""-""-‘""-""""""'""-""" ' .:. - . " x o s r: "J.
rl LS 'l' '-. L . r r L] *] -.
ry R » ’ ; . W My
SO £ el A ) SRR
. | ] T 4 l._ 4 L ] - +
* T + - = - L]
- . : L L] * . hd
N - o~ e e ooy T .
. - - r A N ‘
. ¥ ¥ » -
O g - k T 1 '
¥ > - ) - L .
o B ) r 1 v .
MoA ok ¥ , . oo
13 [ . " 1} ] .
(! » . - S
. k L - '] - » r. Py
. K, L i ¥ N
Yk 1 . . ¥ v »
' * » - - v r )
[ . Y -. '.- ']
| ] ] L] -
» . A ¥
&+ & -. [ -.- [ ]
: + : " : ’
' e e e e e e e e e e e e e e e e e e e e e e : r : . :
.
A v v .
s K-
& L] | -
. . . . e L s W s M mm w7 w7 a7 47 v m 7 m o m m o m = o m = m. m . g M. W MR NN ¥ ] | -
' O e RN LA R R L T e A A A A A . . r 9
.-..: - e :.. .
., . .
_:‘ l_" e e e e e T T e T T T T T e T e T T T T T T T T T e T T T T T T T T T e T e T T T e T T T e T T T T T T T T e T T T T T T T T T T T Ty Ty Ty T A T A A A L R R R NN NN NN NN NN NN : - -' : :l-
A .
l-':" . L
.- PR R R R R R R R R R R Y T R T N T R T YT Y R T Y Y R T TN R T R T Y R T R Y R Y N T R T R T Y R T R T R N N R T T R T R YN R T R Y N Y Y :.- o
. L . .
e e P e e A M -‘.': . . v
] |._ R F - i
. . g g T T g M M Mg My Py Moy M oy *1*1*1*1*1*1"1*1*1"1-*1-*1-"1-"'1-*1-*1-*1-*1-*1-*1-*1-*1-*1-*1-*1-*-*1-*-*1-‘ L. -.-: :.- .
Y ; . .
d . v . v A L
i i i e ey by by by e i : ‘: N " r-':‘. 1A . 1-: :- LR -
] l' . * - - [ -
a L L] -
¥ . - A B
-2 a - & L] -
v ..‘l + - - [
“ - --‘ '.- |. .
e R voowd
" '.I ¥ b - [ =
Yy o N v -
s T LN
" L »
o . - B
L4 + ¥ - » 2
» - .
.{ » - »
- Th .
§ - »
2 a'n's's's's's'a'n's'a'n '’ 'm'a ' n e e n e e e - » - »
L] & "': | ]
1 - L o T T oy U R PR P L g r BT
E R g e e o o o o o o o kR kR ok o ok ok kR ERFRRRERRRFRERTFENNNNA NN E R R R " 1_‘
L 2 -
gy ol el g e el e oy e g ey gl e el e gl o e o e ol g e o eyl o e o g e ol eyl ol ol g e e eyl e el oy e e e e e e B T
» -
':' "} --:
g A I N I N I I I N Y R N N N N R R N N N N N N N B N N O O N B N N e e Al Al il i il i P Pl Al il ™ e
. .
'r*' Fvh :‘
i) R R R R AN AN RN A
X -
) . S '
s Ve le el e e e T e e e T T T e T e T e T e T e T e T e T T T o g i g T o T T T ML) ¥
A -
L . 4
.. . -
X B T LN ¥
¥ T e e e T T T - Th N
. §
- -y ¥
P » -
L ] L [}
e . -
x L ¥
Pl » -
L . 4
.. . -
¥ - ¥
Pl » -
- Ly LA L]
4 * . ]
. X » -
4 L ] L [}
T e . -
4 x - . 1]
r A » -
4 L . 4
. T .. . -
i i x LG ¥
i -& o i) dp dp ey oy g e e iy e e e e e e iy e i e e e e i e e e LR E I
L] 4 * . ]
- n-t T L O i
L] $.’ 'r‘. r*' -I'-I_'-I'-I'-I'-I'-I'-I_'-I'-I'-I'f"‘f'f‘f‘f""‘f‘f"‘il'.-!.flfl"_f.‘f"'.‘i"-Ilﬁ._fl#l'._ﬁ.‘#l‘.‘#"#"t._#l#‘t'#‘#l#‘#‘#‘t‘#"#‘#*#"_#"# : ; 'r* ¥
. Pl -
. \-:: i ) LR E A
. $ N, 'r: : L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e S L L S S T 1-: :'
. §
- $ E T “x ey ¥ "
N . X . . . . . . . . . T Y . -
. '_.. _r-l rl'_ R R N L N - - 'I :- _I
3 S 3,
" .{ s N wa'n'a"a"s -'l-"-*-*-*l-*-*l-"l-*l-"l-"l-'-*l-'l-*l-'l-"l-"l-"i‘i‘i‘i‘i‘i‘l‘}'l"l‘"'l-"'l*l"l-'l*l"l'l""l"'l-"'l"'l"l-"'l"'l-"'l-"l'l-'l-'l'r'l-'l-'|'|-'l-'l-'l-'l-'l-'l'l-'l-'l-'l'l-'l-'l'l-'l-'l'l-'l'l-'i'l'h'l'h'h'h'h'h'h'h't : T ¥ “a .
. x - -
Ta L - w L] | 1 Ly
g, T " > O ¥ b -
. L v 3 LA A S SRR Al SNl Tl T i b X u
. . T e »> - - ] P
' b x R - . 1] | 1 .

. o= T Pl 7 - - ] .
. * . .- . T-l rl‘_ A A A A A A A A A A A A T - 1_!- 4 _I -. i
L L 4 * L] ¥ [ ] L] &

N e T B Y - . i - L n ¥ o

L ] ' . "y
et ' T - ¥ ¥ “n . ¥ -r: L
Y } x v L T i " o y ¥ 4
= x . ¥ P ﬂ ’ 1., r [ r - *
ks . > L] r ) L] 4 1] » . ] ] o
. 1 ' L] L ] 4 o 4 l. .._ L] L | L] F
N s [ ] - 4 - X - - 4 i [ ] ) r
. s ) . ] ] - L) - K, b " . i -
- :l - i . » : [] N k v ¥ - .
" LY " " » - L] ] ¥ . * l" = ol
-y - ¥ x . ' . » . . x . 3
¥ .I: Y LY ¥ - - - L & ] L L]
y O O S o
" ¥ - - . > L - [} .
"y - r . I - Y Ty e 2 L " . x N +
] ¥ % ¥ - 5 R E R R RS EEE R RS EEE R RSN N ] ¥ X - L] » 1, -
" ' - *. . ¥ k, i [ n - " ¥ 2
. - L3 - * . . j . Uy ¥, . x X .
' a N . }. 1] ot .-' I E R R Y EY, [l x o
- A N L I P R R R R R R RS,
Ly LA - o - L LN .I' - :
. "1 |‘ . 1‘ -;l. '.. .i - ""ll'll'll'll'll'll'Il'll'Il'll'll'll'll'll'll'Il'll'Il'Il'll'll'll'll'Il'll'll'll'Il'll'll'll'll'Il'll'll'll'Il'll'll'll'll'll'Il'll'll'Il'll'll'll'll'll'Il'll'll'Il'll'll'll'll'll'Il"ll"ll"ll"ll"ll"ll"ll"ll"Il"ll"Il"Il"ll"ll"ll"ll"ll"Il"ll"ll"Il"ll"ll"ll"ll"ll"Il"ll"ll"Il"ll"- '
. - - raa ]
A, -
) i : o ) A L% o
3 ] - Ly Y .- “ A T T T T T T T T T T T T T T T T T T .
- B ~ . 1 X . -I'
" ] s - "w - " .
.I' r" _-I Wy o _l__ _“. I. --------------------------
Ce T . . . [} s - .
L] - n - . n
'li‘ L] L] - [ ] - Ny
' 4 L] + L] ,
L] “ L 4 L L] - ]
L] L} - - ]
r - L] - . ', .
- v * . 1 .
e --.a " s . E . I
" L] r . :r !-.. B ::_ !l. \ A . T B e
- v - - *,
L | - - ] - L -
AN " " . y s 'R
& o ":vrl o - L ., -".g e i g e iy e e e iy e e e i e e e i e e e e e e e i e e e e i e e e
| N L] - » » ] - ":!
s ‘.- *u .r a "u T |
R . ‘l_ - - LN R Wi " L L R L L L S R EE LYY
L] * * L] » r . B
Y - * "-l "i i! "l-
1 - L - i) e LT i LT R TN LR T T R T P RO P R LR R R R L

*'m
"‘"F.ll-q

e - T a L") I|‘-"'-.-"'ll"lllq....
- - v A L -
. - .
"'i ".'Il-ll - "
- l'i.‘ '!l'l.‘-. ll..‘
- "#i """'ll-illi -* i
L) . ll-:- P |
Y ."l"#_'."' .-h.‘.i###4"§b4"_lll"4'_l'l¥b§~¥l' l‘*.‘#‘* " i
- =T LI - gl
T - O§ [
- "'*n.'.'.,,, e - '
T L .
¥ LT ""‘"‘#4411 1144# ‘.':-‘ v
= o4 'rl'-----------lll V" p |
. I .



U.S. Patent

-
L
L
L
L
L
. . *
. SR *
L %o . n ‘,
'l: - " .‘-
_ ) *
. n ‘,
..: il .‘_
» - *
m | " [
> . *
I.. “m .‘-
i -, *
" u * i
-::; n ] l*l'l*l'l*l'l-*l'l-*l-'p*. :‘_ 'I
- 2 - * .-:
| . ¥ -
..- . 'l'l'l'l'l'l'l'l'l'l}'ll "- '.
. RN NN N NN AN * 1-:
. - ol : i
. ", .
. A . A
LS Ll . .
b . : -.-.
S
o i
iy A
. . 'I
. -‘_ A
. -‘. '|
. -‘_ 'I
g v "
L] " a
E
‘- .
k. *
.
x v
: " *
- BRI
- JECHER 4
) B L)
w ¥ [y
)
" ! :I ¥
. » -
3 'l: 8
X
) .

A T

Lo

Jul. 10, 2012

Sheet 4 of 8

! " om a 1 - I...I o ...- ..: -... ..-I 1 - u " W .
- g ; - it .
....‘ .'_-* [ e i R e s *_‘ ._._H.-.‘
. QIR . . v
e >
r "n, '-' . Bl ALl &' ‘.....:*:._"f'Wﬂ-"*-f-f'f"
Y ’ P .
v ".. T ' ] h'-..‘"l-“
- 4 ip gk
LTI
o = D *
e R R N R R N
e Tt
..;,"‘-_"-I B

I EEREEEREEEREEE R EREREER E X EXIERRR)]

NN NN NN NN NN NN

1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1 -

L EE A B NE N I BE N B BE N N NE N N NE N N N N NE N N NN N Y Y i

SRR

a0
r "
_r‘#‘k-k‘#-k‘#‘#‘#-#‘#‘k‘k‘#‘#-#‘#‘k‘#‘#‘#_.Jr‘_lr__lr‘#‘#‘#-k‘#‘k‘#‘#‘#-#‘#‘k‘#‘#‘k-#‘#‘k‘#‘#':l ;"* )
.
) Y e W
, a0
=1 » W i
-‘I *., ."‘
l'l'}'}'l'}'l'l'}‘l'l'.‘-‘] i Yy Tay
l “‘ L "
o
- L
..::'l-1-4-4-4-1-4-4-1-4-1-1-4-4-1-4-1-4-4-4-1-4-4-1-4-1-4-4-4-1-4-4-1-4-4-1-1#11411#11#11#11#11#1i| ‘.. -"-. .
] - L] -
=5 - - a . .: e l-..‘.
] » x x .‘t' ST T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e :’. . . . . . . . . . . . . N v " a
" ' S B T R R Ly W s
- ‘_" A - 'I:" l' o F. . -‘-l".,_, et
» e ---:I ;i- e e e e e e e e e e e R "..'." ﬁ.‘a (o - -
.7 r & ‘h'.'l."'..' - ¥ . " o "-"--"-"--"-"--"- q
' - r - Ly R R N
) v » . . . . . . . . . . e T e N
. 1 .l L] L
3 e e -
n T
e ] ‘."’ L ] L
*a & -
L .l'l- W -~
e : »
- e Ay
" e o . :
- L) ar - e S R S []
L . ¥ X *
;: R R .': o _: = e e e e ‘;_
P N e : L™ LELELEALEL PR B LB P ESL L B L L P P L PR P L P P A
. . . . . - - .
T, 4 - ]
R R R R R R R R R - -
§ :::., : s 1_‘.:.1.5,1';." EE R R R R R R R
- [ ]
IEEREREREERERERS :._-r‘ - - - - PRt b it R Rt B A
o i

1
E

1 -

i
o r
]

i -l

*J

L2

LA

‘-l

L]

“

M

]

_Iiltltlil tltlil tl‘l‘l )

' EEENERE RN RN, e el D

[ | I+'.". *

N N NN NN

N T T T T W T T W T N N T W T W T N W T N TR N N T W T T N T N N )

ERERE RN

LI I I I IR

: e SOOI I I S R MO I M I
. L _ .
= o "I-l 'I".-‘.. .r-'r"-
Yo #_1':' #'-.‘r"* RS AR SR S S P R R T S SRR S R R R PR
= L = L .
PRI R, TR gy -
= ” - L3 b
P, "I"q._. ETETE T E T T T T T T T R T R T R R R R R R R R R R R R
" ._- L] - *'*-"‘ F LT L L - -
L l._. . T "_-ﬁl#lﬁl-ﬁl-ﬁlﬁlllllllllIlllllllllllllllllIlllllllllllIlllllIlllllIlIllllllllllli"l"l"illb-ll-l LI I LI LI L L L

l..l..l.l..l..l.l.-l_.Lililili“lki“l"i‘i"f‘l "'I'.“I "'I .“I "‘I "‘I b' .“I b' '_‘I b' "'I .“I .“I "‘I '_‘I .“I "‘I .“I "‘I "‘I '_l .“I "I .

i e W W de W A e W W W W W e A W e W W e W

EFE NE BN N B N N B N N N

L]
Pl

S R e R e R R R e R R e R e R e e R R R, © M B de B i B e Be O B d :fs‘-‘:‘:‘:‘-‘:‘:‘:‘:‘:‘-‘:‘:‘:‘-‘:‘:‘:‘-‘:‘fﬁ
", M
R R e AR R RN '." '.-.-
| T -1 |
* a - ) ¥
L A ¥
-l'-‘l' o " A ey -r:.- ¥
- l'-I' a_n__E_ma Tt e e e ey -.." '..-
Ly LI R -‘-5 LI T T ::;..‘..‘..‘ :.-
b y & ¥
.‘I R |'_' |.'.' |.'.' |'_' |-'.' |-'.' |'_' |-'.' l-'_' l-'_' l-'_' l-'_' l-'_' l-'_' l-'_' I'T :-
l. L -r‘.- I
kb %I J ¥ .-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-'I-:.-
"'.................._ :.: -
_‘: 'ti#i#t#i#i#t#i#i#t#i#i#t#i’}'
ST T T T T e T e I'-l-.-l-.-l-'-l-.-l-.-l-'-l-.-l-.-l-.-l-.l -‘.- i
L2 '-.-_ PRI I ey
] [ ] -
'-l-'-l-'-i-'-|-'-l-'-|-'-|-'-|-'-|-'-l-'-|-'-|-'-|-'-l-'-|-'-|-'-|-'-|-'-|-'-l-'-|-_'-|-_'-l-_'-|-_'-l-_-|-_-|-_-|-_l-_-l-_l-_-_l-_l-_l-_l_l-_l_}_l-_} r.: -.." ;WM:"
" - B
+ 3 X
T T N N |..'-i.'-i.'-i.'t't't't't't'tﬁ't‘t‘t‘t‘t‘t‘t‘t‘t‘t‘t‘t‘t‘t‘-u"' "" ..-
. =1 -
. i3 X ¥
e e e e e "{‘ _:__ .:
w1 L L |
. L N T T K -
m o e e e e e e e e e e e e ke e e e e e ey e e iy - 'I "“*"T"*"*"*"*"* ; ‘.-. ."
'S PR i :
B I it e Sl ':' ..--N-..N-..E.--ﬁ ':" .:
! », A 2
-‘I --'..- ..'-
_l-l _.__ ."
-‘I --‘..- ..'-
LA , A ¥
-:I ; ....p.'ln..h..n.'n..n..h.'. ."
=1 =T ..'-
.:u ) -.-:-'1-'1-':-'1-'1-'1-':-'1-'-'1-'-'1-':-'1-"'r .'-
- . ."
-:I r}l'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' i
. - ]
& - ########################.:
R A A ¥
=1 by T W o,
&, A ¥

1
Y

e e e R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

a_n_u_0_u_#u_1u_1
_:I!.I.!.!.I.!.I.I.a .
a_n_n_0n_#u_1_1_\#§_1I
. =1 o 4 -
-alale'a'alanalns a0 w0 e e e x s L) e T : : : : . aa 'l:
C . L} LR A A i)
R ]
R R R R A RN ek el s R S S R o '=*
L] u L/ 5 W =1 -
LI I O O O O T DT T D S S S S S L S . I*'!.I"'l'-" ‘* ‘-f“! "‘ '=..
L e R e R R R R R R LR R R R R LR R i . - '
-
L)
. -1,
W e i e e i e e e e e e e e e e e e e e e e e 1_:__
-1
A
v,
T.-'
L)
A
i . . L)
L UL LT L TN M
-2

e e

_#‘#‘#‘#lkikikiﬁ"#‘#l#"#‘#"Jr"#'.lr"#"Jr"#"Jr"#"_#"#bq".#bq'b#‘_#‘#‘#‘#‘1‘#‘#‘4"4"_4"4"4"4"- . 5 B e e e i e B S O e e e e T T L R
5 2t
Lttty ittty oy iyttt t oy Ly oy e Y iy o T Ty i T T T $ e i kit SR eu P P LR LI PO L PSLESLESL L UL PELPALEOLPAL DAL UL PO PAL BAL AL P B P l':‘}‘}'}‘}‘}'}‘}‘J-:J-‘q-:a-:q-:q-:q-:q-' -.l-
P e b e e e e et e e e e et " "t " "t e "l B "l 5 SIS S L

I'q I'ql-ql'q I'ql'. I'ql"l-.l'. I"I-.I'.I'.b

:
:

CO D D D DR D DR A DU DECOE DL TR | LI I

B A R A A R A R A A R PR R

I R R R R R SRR N A 3

-######################4#444444444#_#. 1_-.__
3 K] Tttt ettty
- )
= dp dp dp dp oy iy i e b e #l_#lﬁlﬁl#lﬁlﬁl—l#l.—l_#l—‘—l—l—"—l_—"."—"!"—"—"—"—"—'.4"#bﬂ"_4bﬁ"_#b#b#"#b#l#b#._#l#"#l#l#"4'_4l#.#._#.l‘.#._l‘.l‘.l‘._l‘.ﬂ'.ﬂ'._ﬂ'll'-"._#.l‘.#._l‘.‘#"#lil ) k 'r:-'
. - -1
-‘I -r"l-"l-"l"l-"l-"l"l-"l-'- 2 -r:.-
e e e e LR
! ' ,
; L) X
! ..“'..“'.“'.".“'.".".*.*‘.".".".".*.*‘.".*."‘.".".".".*.*‘.'.'.'.'.'.'.'.'.'.'.'.'.'.ﬁﬂﬂﬁﬁﬂﬁﬁ%WﬂﬂﬂMﬂﬂﬂﬂﬂﬂﬂq:. , ,:,
! _. .
* "y
'l e v
L2 L)
L] [ R
1 .
- [ )
* i
'l o
LS A
* A .
- ) r,_-.-._-.-,_-.-,_
- -
-‘l ""-i'a'a'a'a'a'a'a'a'a'a'a'a'a'a'a'
il B P FFPFPFFFFEIIIEIERN
. P e e
-"l ! --..-
". o
. =T
-‘I Ll
] Wl By o e s e e e e B o e o o e & k& &

-

*.

-ﬁ1-ﬁ1-ﬁ1-ﬁ\-ﬁ1-ﬁ1-ﬁ1#\#{#\#{#\#\#\#{#\#{#\#,:;

Al '-'i.'l Al

Al

L L D D D T D D DA DN B RS BN B |

b

L r R r R rr Y r r r L R L rr ey

o - . f _
ar = A R N
..‘ 1.' .:.'i'.‘.',‘._‘.".: '.... L e e R R R R R RRRRER -
L) -: :: '}v#tﬂlﬂri#1###1#1###1#1###1#.:
- . - N
_‘ ": t '}It_#l#_tl#_#It_#l#_tl#_#It_#l#_tlt_#lt_#l#_tlt_#l N
¥ e . - )
e -2 ‘: E -=" e R
> : . ky : - i
1Y - s L} .." - 'I"I"I"I"I"I"I‘.—
" A . v N
- o r - ] - )
& W A ) ¥
B IR -y
- », x . . N
1 apaalts x
.,.‘ e

US D663,430 S

'.:
) .|- -
PR, -
r. I.. .- .
!:l L -
N
)

-
...
L )
‘. x
. :
. . .
1 . i
LN ] LN
> .
T 4
- » .
x - “x
“a ] v a
] 1
- L] ) !
L] - -
- ] ;
| | -
| L] L
L] . .
. ¥ .
L] - 0
[ | 1] "
L] . =
=1 [] .
] a
| 1] "
L] - =
=1 1] "
. .J 'y u
-.J L]
. .J L]
-‘J L]
. .J L]
-.J K]
L} .
.I
.
.I
.
.l
.
.I
.
.I
.
.l
.
.I
.
.
.
.
.
.
.
.
.
.
.
=
.
-y
L8
=y
.
.
.
-y
.
=
.
.
.
l-: “u,
o
4
-
|
i
]
-
... Y :
N L '
-~ -
L .
N L]
-~ -
L] -
] Ll =
-~ -
L .
N »
-~ -
L .
N L]
-~ -
L] .
y _|| ll"
L} | »_ L
§ - k.,
LA L] .
¥ L b -
L] N »_ I
- - E ]
L | »_ 0
§ - 2 N
‘j -‘ - _"
L} | o
A .l -.‘ =
L] ] ;
ST Y T -
L] 3 - -
. L] N o
] & e -
. L | L
] § - -
. L] | | L
L] F " L)
. L} | | o
] § - -
T LA N L
n » LA r .
L] & ¥ a
D '-'!
» L] x B
Ll F T B
Ly " o
" LR r oW " :-.__:
vt e
. -
] —k ¥ [ L ]
- [ | LIl [ ] L]
] r ] L v .
Eoe T :"
- . -
[ ] m
LN

n » L ¥
L [ ] *" L " "
¥ .

O .-
.-‘ K -.-" .: K.
:-. '- T I‘ L]

> T .|-. " .

'- '|. .

- ‘;. .‘l . "

AN
-ll" " II' -
PE R -



U.S. Patent Jul. 10, 2012 Sheet 5 of 8 US D663,430 S

B

_,--"""____-_ o -_-____"‘“'--..__
._--"'f 1“"‘"‘-—-—_
l‘-.lllll-

FIG. 5

e
I I R N N Y LY LA N v




US D663,430 S

Sheet 6 of 8

Jul. 10, 2012

U.S. Patent

T T O T O T O O R DR DN A P R | A

o

'.: [
N
.q_.-_.q...._-_.__- tu
NN N
N ﬁ
il e i _._lJ_._llf._.
E O g - .I.
i Tt -_ o .___._..._.-_...-......_.__.l.__..___
ok aa Pl '
.1_—...7._1.___-._. P » -.1.,”-_.__ 1l.__-_.__._-_-_._._...-_
P
»
.

- -llt_-_t_._tll..t__.i_-_....:.ll- ll..-.-l...-.-_lllll..-. ...Ill_...__.-__..-ll-_.- ¢

l._..r ..-.._n.,..._. e ow

.-.-b -.-...h_...t._........

.._._-_.u....-..__._.r.__....... !.__E-

- . * P B opa hoa Fago. - .
_i. lpiwtuuotrtrt-ir#-ﬂ.____....iri o iut-tﬁtu-lﬂ;iutm-r{- AT ...r_"_.....h_...b...—tu.
. a - .
e . Bk . N N RO e .__.-..-..:.H......I. .
At L ...-.-_ L L P
L] .__. .._.-.Il_.__.....II.-..-_.I.-_I......J_...-_.._.J....-.........._._..I.-___ ....n.-..-. ' lih - .- e

A . ...._..1.1|__..__u..1 e e
. (R IR r._ .__.._n.-..__.__..rni FERCIC L n..__.._.... IR N BN

[ a ¥ e o= P
.._1.1.._.__..-.L aTa l N .-. - .-.-l I...II.-.! .-_l.-ll.-.._..l l IJ.I - .-_ L I_...n.___.__.

N ..._.l.__l...-.__lnl..l.._.-lnl.___l.__.....- Mt

l I._l..lll.,.l..lil 'w

- e -_.1.1.. ' Tl LT e e oa . .._...—... e aw -...1-..1
L. r-. l1.l...f-.-.-..a .J h**‘.**.h.*‘j*"‘. h-*.“-..-.‘.‘..f.‘...l.‘.‘*'*.l.‘.j..i..‘h..‘.ﬁ*..*.J*.-h"l*i..‘.‘lh'*‘**‘.‘*ﬁ.ﬂ ..-.
' .1.; . r o ) b :. a = ' .a.l r
. [ - 1 T- - 1 om
1 l- - . . - - 1
II.I._-IIHI.IIIII.I...I-.I,.I.-.. llll_-.ll_lll.l.llll.-l.lll
- ._.._..._.__..- -..._.._.u.._..q.1 - .1.1...7.11..1 . roaa . - .. e, ..1. !.._.. ._.__._. .. __.1.-..1... e, __.._-.
) ._t.i..____.__i._-_._..t.___.__...__._. T " ._...____.-_....______.._-_i-.-._.-_...__m.__ i-_.._._..__._-.._.._t._-_._._._..iii ._-_t.t_..__t.__ t..__....._.-_t.._.._.._.i._._._..i.. .u__. ..._.._...__.._._i.Jr tt t.-_t..._..-_._-.._-_..__...._-m.-__.._i._._._._i_._.l... ._._i._._rii;iti.iiii}i;l"i'i#tit e ____.__..__I.._._._-_t.._.m.__._..._..__i._-_.____._.. .._._..._-_._-_._._-.tv.._.t.... ......-.____.___.i._...__l.__.n.__._..
- E
T ...w*..*..-...__-.*-_n PN o Pl .41...___#.__..—,#.44 o .n.____..r.__ ...n#*............q#n..k*.-.__-...-‘q. t...#.#.__.t..* I A A e N AN r_...r...._‘_ o RN SR P ot *.r_q-..._.. N N e - ) "
Rl B P RN nnatn e e e e e e e e e e e e e et e e T T e e e T e e e T e e e T e e e T T mm e ¥




US D663,430 S

Sheet 7 of 8

Jul. 10, 2012

U.S. Patent

N ..1‘1i...‘.-..-..l..-..-..l..-..-..l..-..-..l..-..-..l..r..r....l.-.l..r..r.!..r.r..!.r..r.!..r..-..!.r.r.!.r.r..!.r..r.!.r.r..!.r.r.!..r.r..!..r..r..!..r..r...!..r...r..!...r...r...!...r...r...!..i..i..ﬂ..i...-. ..
Ly A = = L] LI -
r F F F F F F F F F F FFFFFEFFEEFEFEEFEEPEPEFEEFEEPEEFEEFEEFEEFEFEEEFEFEEFEEFEFEEFEPEFEFEEFEEFEFEEFEEFEFEEFEEFEEFEEEFEFEEFEEFEFEEFEEFEFEEFEEFEFEEFEEFEFEEFEFEFEFEEFEFEFEEFEFEFEF [ .-. F D —....T.T
- - - -
B . ]
e UL T TR R T O T D O O, O D T O O O O O O O DO D O O O TG D O O L, O O O T I ._...__.._...._.._...__.._...__.._...._.._...__.._...__.._...._......__.._...__.._...._.._...__.._...__.1.4*.....1...1.4.1....1...1.4*..41....1.4#.41..1T.._......__.-..__.._...._.T.__.._...__.T.._._...__.T.__.1-_.T.__.-.._.T.._.T._.T.__.T-_.T.__.T._.T.._.T....T._.T.-..T._.T....TJ.T....T._.T}.. I.1.i. -
.
h ]
™.
", .-.I. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
. -
™, o
1.
. -
L 5
- i
- B « iy ey e e e e e e e ey e e e iy ey e iy ey e e e e e e i e e ey e e ey e g ey ey e e e ey e il e e iy i ey e e e e e e e e e ey e e ey ey e e e e e e e e e s
| . .J.I = F  F  F ~ F = F ~ F ~ F  F  F  F  F *F F *F *F*F ~F*F*F*F*F*FF*F*F*F*F*F*F *F*F " F*F*F*F*F*FF*F*F " FF*F*F
w, .

. -

!
' 4

a o
[ L]
g L
W ] ;
r 0w W W W W W W W W W W W W W W W W W W O W w w w w W W T ow

.-.“__. o
- ., ”___.
; - H.__ .-_.uﬂ_.
y A X /
" r w
. > [l )
; - » 4 .
y * X v
= “a N g
- T T ™ -..w. K
g 3 < 8
. . . . R .v' ot ..-. N <3
e S 1-.. M -. o
3 ] T, M
- - ..L ..‘.L .l_
» - n . -
% " & “.' ln- -
. .1‘- l.-_ -_l_ .. . .-..r.l ' !M.l ._.r. . w,
Ty gy e el g A n_. ..m % i T .-
- B i at . L] "
PO e L L L T T L. L} - - i
. h_..._.t..-.... L.I ﬂ... .-.__. ..-.I”l.i._;. ....-..-.l. .li -
! l.....-.nln!..-...-..-..-..!..-..-..l..-..-..!..-..-...-.!.!..-..-..-..!..--.-...-.!.l..!.!.l..!.!.l..!.!..-..v * * .__." .%.!-.—..!..-..-...!..-..-...-.!..-...-..-..-..!..--.-...-..-..-...!..-..-...-.!..-...-..-.I..!.__..l ll._h .-.-..-. o
noa m s 18 L ] - LI ' [ ] e
.._.'....i.. ' M “__-_.._ : ..-.__._.__.1.-.... ‘ .__....__.__4. ¥
L ] . - L
e B e i e it P ity e i il i oty i i e i i e i i e i i e i i e i P - ) " e e . ] tw . _..__-.._n...-..__-.._n......__-.._....-..__..._n......__-.._.......__..._.......__..._.......__..._......._..._......._..._.......__...._..-.t-l.l..__. . .._..__m-l .
- . 1....-...-. P .l'E_-.I..._.-_ r.-.l.lﬁ.l.ll..l!l!.l.r.lﬂ..lhl.r .lr.lr.l-..lr..lr.l-..l?..lr.l-..lr.lr.l-..l? .I.-..l_. 1.l.- .r-.lI. lll.-.l....l.....l....ll. ! Iﬁ“ R~ .-_._._..I..-. " "ot
R L l...._r-.-..l..l-l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l.-m._l. . e e e e e e e e e e e e e L T
" P U - e e gl



US D663,430 S

Sheet 8 of 8

Jul. 10, 2012

U.S. Patent

ir

L

araie.

L] - -
oy

-
" e

L

Fala .

e

A e
[
[ F F F F F F F F F F F F F F F F F F F F F F F F F F FF F FF —.—.—.—.—.—.T..

F F F F F F F F F F F F F F F F F F FF

T T T i e T e T e et

W oW W W W W W W W W W W W W W W _ W W W W W W _W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_W_1 l'

L S VR SN S S S SR N W S U WU N N SO NS VY SO WU S SN WU R S S SR S S DR W S S W W N WU VR W SO NS N S SO S S N S S S S W S U WU W N N U N S U S SRR SO SR S R S S S R Y S U WU Y N U N Y SN S S S S
FEFEFEEFEFEEFEEFEEFEEFEFEEFEEFEERFEFEEREEFEEEREEFEEREEEFEEEFEEREEFEERFEFEEREFEREEFEREEREEFREEFEEFEREEFEEFEEFEEFEERFEFEREFEEREEREREFEREEREREFEEFEEFEREFEEFFEREFEREEREEFEEREEREREFRERERERERRFS
LR T e T T T e e e T R T e e e e e R R T T L e L N T R R R T R R R R R R R

. l..1}.. e e e e e e e e e e e e e e e e i e i i e e i e e i e e e e e e e e e e e e e e i e i e i i e i i e e

F F

F F

F F

e e e e e e e e e e e i e e i i e e e e e i e e i e e e e e e e e i e e e i e i i e e i e g i

e, PR,

R R R R N N T T Py
- . s = x s = & s = @ s = & s = & = = & = = & = = & = g o @ = §F " @ * @ = @~ F * F =rF =rF = =r rrrrrrrrrrrrrrrrEFkErFFFFFFFFa

A

= F FF F FF FF FFF FF FPF FFEFFEFEFPEFPFPFPEFEFPEPMPFPMPEFEPAPEFREPEFEPFPEFEFMPEFEFPEFFPEFEPMPEFREPEFPEFREPMPEFEPEFEFPEFEFPEFEFPEFFPEFPMPEFEFPMPEFFPEFEPEFEPFFPEFFPEFEFPEFFAEFEPMPEFPEFFPEFPEFEPFPFFPEFEFPEFREPMPEFEFPMEFEFPEFEFPFPFPEFEFPEFEPFFPEFEPEFREPEFEFPEFETPEFREF

F .I'.- '.. ‘... '.. ‘..J '.. ‘... '.J ‘... '.. '.. '.. '.. '.J '.. '.. '.J '.. '.. '.J '...'.. '.J.'.. '..-.T...'....T..-'.J..T...'..-.T.J.'....T...'.I.T....T.l.T.J..T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T.I.T.l.T.I.T‘.T.l.T‘ [ ]

-

.T‘r

-

.T.Ir

.T‘r

L S S

. .-..rl.-_
IR AR AR AR RN AR AR AN AR,
-
i o
r K
L]

F F FFFFFFEFEFFEFEFEEFEFEF

*‘lll}l}l

.

.l- *—.*T*r*r*!*r}.f}.'}-ﬁ.}.'&.‘.&-ﬁ.ﬁ.‘. ..”
. b




	Claims
	Front Page
	Specification
	Drawings

