(12) United States DESigIl Patent (10) Patent No.:

US00D&62403S

US D862,403 S

U.S. PATENT DOCUMENTS

IG. 14 1s a right side elevational view thereof.
he broken lines shown in the FIGS. 1 to 18 are for

Nakanishi 45) Date of Patent: «+ Oct. 8, 2019
(54) LIGHT EMITTING DIODE 7,815,343 B2  10/2010 Nii et al.
D634,716 S 3/2011 Suzuki
: _ D643,821 S 8/2011 Yun
(71) Applicants: CITIZEN ELECTRONICS CO., D649,943 S * 12/2011 Kuwaharada ............... D13/180
LTD., Fujiyoshida-shi, Yamanashi (JP); Continued
CITIZEN WATCH CO., LTD., Tokyo (Continued)
IP
(F) OTHER PUBLICATIONS
(72) Inventor: Yasuo Nakanishi, Yamanashi (IP) . L _
Office Action 1ssued on Jan. 4, 2018, for related Design U.S. Appl.
(73) Assignees: CITIZEN ELECTRONICS CO., No. 29/581,299; 7 pages. |
LTD., Yamanashi (JP); CITIZEN (Continued)
WATCH CO., LTD., Tokyo (JP) | ‘
Primary Examiner — Selina Sikder
(**) Term: 15 Years (74) Attorney, Agent, or Firm — Procopio, Cory,
Hargreaves & Savitch LLP
(21) Appl. No.: 29/607,727
(37) CLAIM
(22)  Filed: Jun. 15, 2017 The ormamental design for a light emitting diode, as shown
(30) Foreign Application Priority Data and described.
Dec. 15,2016 (JP) weovvococeereeceerecen 2016-027188 DESCRIFTION
(Sj) LOC (12) Cl- ............................................... 13'03 FIG' 1 iS q perspective View Of q ligh‘t emitting diode
(52) U.S. CL showing my new design;
S P oo e e ettt e e e e e eenaanes D13/180 FI(+. 2 1s a top p]an view thereof;
(58) Field of Classification Search FIG. 3 1s a bottom plan view thereof;
USPC s D13/180; D26/1 FI1G. 4 1s a front elevational view thereof;
CPC ... HO1L 25/167; HO1L 25/0753; HO1L 27/15;: FIG. 5 1s a rear elevational view thereof;
HOIL 27/156; HO1L 31/02; HO1L 33/00; FIG. 6 1s a left side elevational view thereof;
HO1L 33/04; HO1L 33/08; HO1L 33/10:; FIG. 7 1s a right side elevational view thereof;
HO1L 33/20; HO1L 33/38; HO1L 33/42; FIG. 8 1s a perspective view ol the second embodiment of a
HO1L 33/48; HOIL 33/6062; HO1L light emitting diode showing my new design;
33/483; HO1L 33/486; F21K 9/00; F21K FIG. 9 1s a top plan view thereof;
9/30; F21K 9/54 FIG. 10 1s a bottom plan view thereof;
See application file for complete search history. FIG. 11 1s a front elevational view thereof;
FIG. 12 1s a rear elevational view thereof;
(56) References Cited FIG. 13 is a left side elevational view thereof; and.,
F
T

0,483,623 Bl
7,425,083 B2
DS78,673 S
D622,679 S

11/2002 Maruyama
9/2008 Kim et al.

10/2008 Takada et al.
8/2010 Hsieh

A

- - A - A R E m am am am

LA

illustrative purposes only and form no part of the claimed
design.

1 Claim, 11 Drawing Sheets

Fof
rir.
/
/

AN,
4
.
"y

Sy

',1'
FR R A
.f;;’,",-"

/

7
/1
/

’
s
!

s ;
4




US D862,403 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

D660,813 S *  5/2012 Otaki ........o.oooiiiiiiinnn, D13/180

9,285,102 B2* 3/2016 Streppel ................ F21V 13/12

D777,694 S 1/2017 Watanabe

D782,989 S 4/2017 Watanabe

9,806,239 B2 10/2017 Watanabe
2008/0185605 Al 8/2008 Wada et al.
2010/0140638 Al 6/2010 Kotani et al.
2011/0062473 Al 3/2011 Tanuma et al.
2011/0255281 Al  10/2011 Takei et al.
2013/0026502 Al 1/2013 Park
2013/0037842 Al 2/2013 Yamada et al.
2015/0014710 Al 1/2015 Yag et al.
2016/0293813 Al* 10/2016 Aruga ................... HO1L 33/58
2016/0356643 Al 12/2016 Foucal et al.
2017/0084803 Al1* 3/2017 Iwaki .................... HO1L 33/58
2017/0200878 Al 7/2017 Fukuda

OTHER PUBLICATIONS

OSRAM, Opto Semiconductors, SFH 47808S, Version 1.0, Jun. 12,

2015, 13 pgs.
OSRAM, Opto Semiconductors, SFH 4786S, Draft Version a.0,

Aug. 7, 2015, 15 pgs.

Unpublished Design U.S. Appl. No. 29/581,301, filed Oct. 18, 2016,
36 pgs.
Unpublished Design U.S. Appl. No. 29/581,299, filed Oct. 18, 2016,

36 pgs.
Unpublished Design U.S. Appl. No. 29/581,304, filed Oct. 18, 2016,

29 pgs.

* cited by examiner



U.S. Patent Oct. 8, 2019 Sheet 1 of 11 US D862.,403 S

L]
ST ==

L

%

r . -
ﬂ [ -.--h.'."‘ *ufﬂlbq- e T -'h_-l.- 'H-

- -

> R e Sva

 wie e ol ol ol ol

) "',."'-.:}

r
+
4 1_1 -I_‘I 1_1 1_1 -I_‘I 1_1 1_1 4
L L B B B B L B L]
+ A+ F A+ +F
=
- -
'
r
) El
L
WFW1’1’1’1’\'1’\'~'~'~ s

.q.q .q.q.q .q.q.q .q.q.q..-
4 v 4w Ay

A
-

.q....'...r...r...'...r...r....
N R

) *
.t Py
J"J- ot
PR ::
B
&
R o+ jﬁ' 5
I ]
aT P I, <
-
N N N 1 "i". _“.:;’u
- LI + * X
r aT . * 7 .
o Py * “.."
r E ] T
P - kot r &
T oyt s 1 r*'ii'.
¥ A L
r |r~|- - ;’
. .
] hor r
P "
¥ IR
] N r
¥ - Lo
.ot y A
"IJ ~~J~
r
.‘-+ L I~_~r‘_~
r | ] '~~J~
- .
o o oy e
[ - L |
1] - NN
PR oo %
¥ . kNN
¥ b S .
LR r}\." .
B a oy -
* & .*\_1
o +on
[ -
. .y
b LI
':'j '--a-\
.Jf.‘ _."-r*h
*'j *Jl
*1'.‘. ..-:r* 1..“
T - =
. )
j‘l r.-.-“ .'nj-’ .
. . "‘lﬁ-
F ] r .
‘h_-l-‘ -I-MF.T‘.",t:p'
. A
Mk '
e, -i"f.."'.‘::'
m »
F [
L} I.

. N *:3
Yo,
%



U.S. Patent Oct. 8, 2019 Sheet 2 of 11 US D862.,403 S

- - 1 L3

1 -
.-. f-ll____1_+q-+++4++4q-+_lﬂ'____.1':!
f - - a ] -’
f] - m m s mamomm . r r
f T rF FFNR TR ' a2
r 1 . r r b LI [
." r R ) * i L. C L
; . Ly : L e, )
) r T : . " . " t
v Shih sy R e e A e
.-. T ! . - 1‘ s r
T - - i LY "oy
.- y Tl " s i’r-
] . -
) . - A a1 - W
V ' a L
F B ¥
‘- D L
‘- " '.i'.‘lr' l|.||ll|lI|l
‘-. .,,l" . 0 - LT T ;
" A L o' 2 . 1
." - . " = - ]
." _.-"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L a LR ]
.-' - \ - . '! g .‘.,_l|._d|l_-----«-_«-_-._.._‘| . ill" '\l‘ ) '
.-' - " LR B "m oy L] '\l‘l‘ b r
i : y . X, :
L ] .
V : ) .
.-y -
. f* LT
r
* ::_' :
* ‘__ .
+ .__ .
iy i
+ ‘- " |. - ™ I‘ r|
. nr
_— -r--r-r-l-‘lr-r-r-r-r-r--r-l-'ilr-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-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-r-r-r-r-r-r"-r-r-r-r-r-rq"r-r-r-r " S
+ i " I .t . . o
LI ] ‘- - . = .7 R L i th b “u | .
||--|.." o " - & 2 ’ - LI r ¥ A 1 LY .:‘ O |
" r
N o
L ‘- . rl
XN -
N .
—— R
XN .
- f -
—— .
") n
PN ) -
v i -
") .
PN ) .
'
" :::
L
oo
.-' L]
.-' F
'J
) *
¥ r
¥ »
) x
r
¥ 1
] : X
. .
+ E
N - .
.-' 1 *
.-' + >
.—' b *
i : A
. .
b ] *
H % .
-
¥ . i
- -
¥ ' v
¥ . r
¥ ] A
::: *J .
"y
v .
" .-. . J -J-
T f 1 . 3 : 1 M
+ E 3 . :':... . e 1
L] - . ' 4 L] n
* '-. L] , " . " l‘ '1. '|+'|-L_ll 4 L] 4+ -4 L] -Il‘-l'-l ‘ll-rﬁ! _'r '!'_ . ¢ T * ¥
* .- » ‘.. ‘.. - LY 1.‘ "' 1.+"|l » » .l'*l- > '! . L . ' ' _'i _'ll .
+ ::: ¥ - - 4 - - * b L | -, - L r " a2 .
¥ ¥ - O ! R 1
* ." n N a - - l '-' e f R PP L P r . - » . " "
- .—' I__ + L] 'Il‘ " 1 L] b ' r + r 1 &
4 ‘. N - . " .-‘ q .l, - - S * - v T " N - r
wF 1 " * . . N . =-"a . » ' x W ¥ '
. 4 a n - -, » ' r L] r
[ ." o 1 a - e Al e . L . a =% m LR 1 o . » . ] 1
- - - a r
M LB i ¥, . . ¥ LI LR T I R e . - . M ] .
..- [ L ' I * 4 o I ] - - X "
't ’. o y ~ o ", o [ F] r
N .
L ‘- rl
XN .
N .
—— -
nr
vk o
r ¥ f (|
" r
L ‘- -1
nr
vk ; o
L] .- . Y + +'J ' - #l i . - n - . K r|
1 . b *. - Wy O . - 2’ M x ¥ !
.-' r L] [ ] “% 5y 3 a2a 853y PFr . [ ] [ ] = r
L] + . L} LI AL N B L DR B | EILNL . -1 e . r ] -
- Y " . . " R . e [ N . -
v N * £ . . .
r L] ] . N
r f + .- F) ! 1
r N
) S . . .
." * . " i .
f b ' "
i oo o .
f- - WY E
i " N -
E b v .
LN | 1 - Foa
‘- 1% + "!- F T rr "
.-. 1% "ll ‘! - L ‘.!r L r' [ ] .-l
LT L] L] Prr =y 4 ' - -
¥ 1 W - e v E L= . h
.—' L] T a L] s LN =k - a
1% ' & - -y L Fl T e m om oy mmr B . r
e e . - o
'
H i B wleeleldaivielsie'sis sle/\sle/eie/eie\sle sle/vle/ele/e\e sle \sle/ele/aie\sle \sle ule/ale/ein/alelele ule! O
1 o = - Lo " b r®
‘- 1% ' L [ ] L v a4 - - [
." 'R G . - "-U' Il . - . T = -l=ﬂl . -
(A o Lk TN L ' ‘ﬁ e
.- L ot r '-—r'q-i. " i.--"r'.‘ . -
‘-' i E - - l\‘_‘r A e PN e 1I._i-
) s T “u o - ,
N 1 RN ey .= '
‘- L "I-"‘ T E | "R m g i = B I." !
L ] o 'l-q__‘_ L L ] - '
.-. - ' L T - [ '
. ' " - . - -'r '
f L Y L N L ] + d mo
." . "'r"-.‘-.'-.'-.'-.‘-.'-.‘-.'-.‘-.'-.‘-.'-.. . iy - " "
th------------_,_q.‘ 4
.-. !.'. "“"‘"lilil_i_lilil.“‘"‘":
.- -‘I - FJ.‘ -+ .i-.b b.b b. o b.b b.b J-. J‘ -+ .—
f L] - & - ¥ P
. 1 . . -
] r 4 - f] a
T T T T rTrTrTYTTYTTYTTrTTTT TS ' A T rTTTTYTTTrTTrTTTTTT T -

4 ¥y ¥ FFEFEFEFFIFEFPFFFEP - . . . . . . . . . . " . . . . . . . . . . . . . -4 B P FEFFPFFPFPEPFRERAERAREE x,



US D862,403 S

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

_n.n.
4 Msssssssaassssaaa - ¥
_ ¢
:

M A oA W

why gl gy Sgh, g7 Wl Sa #-t___.il...f?t}gkgkgkgt}.gkgt}t}qb
3
L]
L

=g's '

T TR T

Ll o T ol o M P o e o T e B e o |

1
L]
]
1
]
]
1
]
]
1
]
]
1
]
]
1
]
n
1
-‘l" e st w'w

1] iEd B R . R OCEE BE R

P
-
-
-
-
-
-
-
-
-
-

b Bl T o T i e o

o
o
-~
&
3 R
~—
W
W
e
¥ »,

v

e P o ol B ali I o i o B el o i B o ol Bl

PR R R

T

I

T
L]
L]
L
L]

Oct. 8, 2019

L2
aTgh Ay EgE,

iiiiiiiiiiiiiiii
L] L T T R I N T T T Y

L LI I B B R [

Ty

L] L R B B O B R BB BT R

s omim R EE AU W U R W R R R IR MR I e R UR R AR AR R R W RURG W R R WS AR W R e e R s e

<

F —.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.—.._

L A R I I N I A A I I A O

«“
$ DR .
3
{

}'ﬂ“lﬂﬂ#
Lol o T ol il

¥

U.S. Patent



U.S. Patent

E
, Faran
' ‘_l‘_l'r
> F g
! » g
' .i-la-}"
.' i
r ' » -
Il" J'l 3
| - ) % 'Y Sty -
'."I”.”.”I'b”.”.”.”.'HHHHHHHHHHHHHHHHHHHHHH‘“ “-‘U'—'HU'—"—'U'—"—'U'—"—'U'—"—'U'—"—"—"—"—'U II"I"-”-”I”-”-”I'I;'-
Ml " e R Rl .
PR "R Yo
- ' " " T ' 3
1w " ' " ¥ '
a0 e Y
L] ] -y . s or §
§ I 3 '
o+ ': P oo :
] ' N L \ b " o [ .
’ ¥ P k N oY
] r N 4 n " b . o ¥ .
] + ] ' LI
' 13 ¥ R . ' § R
[ L] [ s or
. b + » J 1
Fl ¥ * & L] -
a ' 13 LIS & ¥ § . L
P ¥ ¥ « ! N a
a I ¥ ¥ & r N "
a k 13 ¥ & ¥ § #
" s ¥ ] ] « ! N B
L] :J Py s . « Py :.
ko4 Yo v Py -
L] 3 1 k ¥ ] L] ] & r L] A
.. h. .J I | F l. [ ] E r ] ..-
] b 1 k b y & ¥
LI LI N " L] L ] & . =
L] L] 4 " [ Y
L] ] F b [ &
3 l. o T ] &
. LB E, a N L § &
" ] b 4 Yy b y .
Fl " L L » v L ]
" ] 3 Y " y
) = 1k R T
.J ll.- 1 . > .J- . .
T P T
:J 1.- : . > -.J- : '
SR
- " 1 ¥ ¥ » .
- :J } 13 ¥ }
__#1'1'1!1'1'1!1'1'1!1'1'111'1'111'1'1!1'1'1!1'1'1!1'1'1!1'1'1!1'1'1!1'1'111'1'111'1'1!1'1'1!1'1'1!1'1'1!1'1'111'1'1!1'1'111'1'1'1! 3 "o o Y o o o oy o o ot o oy Yo o ! o o "y o o ooy o o ! o ! o oy o ot o o "oy o o o ! o o o o ! o ! o e e e e
i '.:.-n. . -‘a:,:'..- u:.:-:n.i.
-1 .—|-|. J""'~ . II-.-
T e la ey

Al
a

Oct. 8, 2019

L -a_- L} -

¥
=y % L] 4 oy
LI LR I NN TN
LI
L
| L ]
[ o]
L |
L |
rw,
L |
- w L
L
T
T
..

LI
I-II-.'I-II.

B
L 'L L I

- "% w,

4
1

..
AL

-

e o g

. . -
Jl.'u "yt o

I-.'I-I-I-I-I-II-I-II-I-I.I.

Sheet 4 of 11

1I.1I-1I-.'I-.'I-.'I-.'I-.'I-.'I-.'I-.'I-‘I..'I..'I..'I-.'I.

L
e T TP P N N NN |
' *

gyt

LI |

= &

(PEPE LI W SRR |

- e

I.I-I-I-I-I-I-I-I-I-I-I-I-I-II.I-I-I-I-II-

o1

.hlil

, m' .
PR U L
4
4
1
4
1

i -
a ,f a0
1|.'|.1l..|.1...|. e
a ¥
Fr
4 &2 wr
I
‘I‘J rr
4 'l'
a4 r
"
-

- ko ko

+

- m om o r

4 4 1 4 18 4 8 4 18 4 9 4

L T T T e T T Y

T FE T EFETEFET®ETEFETETE TR

4.4, 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4.4 1.4

L T

-

1

¥ = &% F ¥ F ¥ Irr rFrr k¥ rrr ik

L B B L I B I I I K B B B B B B

-
-
-
-
-
-
-
-
-
-
T
-
-
-
-
-
-
-
-
-
-
-

(]

4

44 a4 4 a4 aa

44 A4 A4 AH A

- - m

L T T

-

-

-

l'\-

-

-

'\-l'\ul

- -
CIEE D DU T T DO DT N D N B B N B B B

l'\- .

-

.

ll..'.‘l..'.‘l..'.‘l..'.‘l..'.‘l..'.‘l..'.‘l..'.

F ek

L =

-'|
1, 4"

b -.-.-.-.-.-.-.-.-.-

-. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. -. .

Frseswesresesrrrsssrrrsssrrrssssrrserrrsvssrrvswr. T evwrr Feiveiwie s i---w-------------?a‘ Few+serreserrsrsrswrerssrrrsssrrsssrsrrsswrviviwivevieiww

e L I ENE (L
|‘~'|-|. ‘J L} . l‘_‘l'
R T !

[’ L} ) L] i ) ] ) ]
ha > q }'- . b‘. [
L ax !

LN

F
L "'I"

A

-

- ' 4 - r LT 4
L N IR RN RO N AR NN NN
T

e e o, o e o o o o o oo, e 4
= e R R R R e S YN R EE ' R R YR e EE ' R R R s R R O ER D R AR e R R ER e R S S VR Y R R L e I:‘-Il:‘i."l:‘l-l:‘l-.‘-l:‘il:‘-li:"l:'i.t

4 o ¥ 4 .
Bk kst EERT

[l Sl Mt "B

'l
R

A

1.l.-}il‘i "I "I "I "I "‘I "I "I "il‘i »

A
[ Bl Nl W'} -q.ll.l_.‘l.i

4.5k
L L] o=
FFEEFEFYy FFEFFEFFFPNFr R

* ko4

N

& -

'I"q--
L N 4 bt |
FEEREFFFrrFrrPREFNFFSFrFEBEFSFrE

-

"l Bl
L

)

#u ] ‘ﬁl 1

¥

A

L LN
" b‘b:-'b‘iij-"l-"l

g g g L L L g g L g L L L L L L L L L
1 ] L}

US D862,403 S



US D862,403 S

A
¥
*-
¥
H
¥
¥
o ¥ “-. -
A E R
o [ [ o >
* R, :
. L "N
. . “ . [
. .
.h * L]
X + L
[ H .
L L] . -
- .
o [ ) % ’
& + |
A . ¥ “- s
k- . ¥ -
E 4 - L] [
. " $ % .._‘_
Lt Lt ¥ oy
d - - - o o o * L] L
.
” a - A mmmaa - Iy ” [ . e e e e e e
ol ) | H . - - - FFFFFFFFE
- ) | . . X
Y A 2 mmsmaasmsEmmmE=ma a e b . A mamssEmEs@EE==22s===2
AL - | e,
* : $ ¥
] . |
“.. _. - L I I I R I R I I N B R IR T | L] -. - I -
Ly d
1 f - _" L] LI P I D I P B U B D B P I P B P B “ “ TR TR TR TR TR TR TR T L L L P T P
N - B N S S S S SR I S S S S S A A “ - “a e e e e e e e e e e e e e e b i
. -
. i ]
4 _- LR B A R BT BT I BT I I “ 1l -, L T L L
f - L ¥ =
_“ [ R T S R " T e $ -._ EEEEEEREEREEREEREETER r
. " .
Al SRR TRFE L FE T P VL P [ ) L] P T T T R ]
L3 L L]
..._ n T R N B N B N “ .o T T T R T TR '
< I LB w
] - LI I ] ] - LFE T BN
L) % ul‘_.“r 4
- ; -
] " % .
s ” ) -
F + u ¥ L~
- 3 L] n
P ) ] . -
' ; : H s
. W H ¢
L] ) | + Ll
- i ] H N .
- "
Al C L] . . »
o ) ] H . .
v . ¥
i .
. : ¥ Kl
- ) | + ” ¢ -
a ) | . 4
" " ¥ . -
a " ] “- .
] : -
s 9, v : “ v
iy _ ¥
_ 3 . : _ :
L | ] - L F - ;o
! : . Ltk ) -
- . " cerd -
4 - i = = - .
v RN ) | L] ] .?l% o
a - - a i | - oa - -
¥ .. i L
E - -t ) “ % E [~
i a Iy [
r ] | H “! ;-
- ) ] . n v
L] " [ ) . -
] ; X
7 . g )
LN W - . - W, W -
. . L ] /
T u ¥ W | 4
i -
3 % “ 1
r " H "- v
; " :
F ¢ " ¥ L]
- _- i_. w ot
L] _. [ ) -
a " ] | u
. " ¥ . .
| L]
1 ! ' © waas H d R <,
E r " ¥ % .
ad _. L] drode de e e b A e $ i [ ] A E I I B I I I I B
AN _. ¥ | o - [
] “. r Irodr e e e e e e ol e o * A e """"""‘..
. ! ] I
- ) | - L I I I I I I I I I I BN I B I R | “ g - .- R I N N N U DL T B N N N R
. ¥ . & A
. 'Y e e e e e e e e . + .
¥ _- ] [ R T R T R R T R T R T R R R R | ' 3 . ) L S T O R R ]
E - ‘ ¥ N L)
’_. I dm “" e [ A A R LR AR AR R R R R R s 3 — s T R R e R e N A R R e
J * . .
H | ] e e e e e e R S S S I “ “! -. x e w ow oww oW E W OEEEEERERETET =
& ; '
i “_ - - EREE I B B B R B R R ¥ " - R R T T T N R T T T N N T T T T
- _ ¢ & !
..- _“ - ol e Bl Jdrode B odr o Jr de B e O o i_ -.- » L I N R R N N N N B R R El
. " . _l e * l.._ --am m m m mmmmmomoa .
. _- ¥ .
t r _. K P F F F F F F F FF F [ ] - . o owow ow ow oo o ow -
c - _“......._..ru.. ¥ "! . -—rm -
J ,
2 u LY .
. _- L] -
e .. + “” A
- .
r L] =
I H [ v,
" “ 1.-” ..
» -
a ¥ ".. '
e H .
u ....._...-.-. § 1
' .
¥ Tha e 3 W -
] "L »
r W H > :
. ............-.. i_ “! . ]
r ....1....__ § *
x $ . F ]
- - X -
- A - . 11 -E
L] R
L | P N ] I-.
- g 1

U.S. Patent

.
1]

-I

 uin o e o o -r_o:

tr -

L

4

=T h
-'wle
.

e e e e e e e e e

-
it

iﬁ-uuuuuuuuuuuuuuu
St St e s vt el

'\--'\--'\--'\I-'\I-'\I-'\I-i



US D862,403 S

Sheet 6 of 11

Oct. 8, 2019

U.S. Patent

.:_i,-‘-..ﬁ..-i.,.qu-.-t-l-t-_-h.-h P EFE R EEEEE R Y]

N
T
vy
LIC B I
al
T
-
"
.




US D862,403 S

¥ F
T '.—.
[ w7
T ..—.
¥ M
T lb.
¥ .”
; - . P
T .-ﬁ_..rr-......r - __..__:.-.
* ' ._..r.__.._ln r oy .__|q.1._ .l__a\......r.._rll.l__.. - e v
T ¥ _ll. .[l. l‘.-.r..lldl_ .l.-ll .-I.-.I. .ig «% __..._._
o i e )-?no?v . U ol e Tt
. fﬂ‘ _l_t. I_-l-..lf_ ..il....l. .r._..-.-l...-l. .J.l..l-l. .vﬂ%-..‘ .-._I.. ._1. T ”__
1 - A el ™ S * - o =5 . T .
a2 - h';l"- - -_-.”f .l-.-L-.._ .l!_.ll_ F .-___..... T s
" o w P PRI Do
S : N ..&nuﬂnv.f..ﬁcﬁa.p uill 7 % e
s s Lo LT w ‘\‘ﬂﬁ_ % ¥ or H__.
3 s, Y 3 .
0 v Y s i - ot T .
s P " ﬂ% ¥ o » L
P q.“ ..-.u._.__l_-_ i i
7 L o s . -y
P ”“" . VLT s ot
R ] . . . -
3 LI R :
' - ' C
a & L] - ] ..
P "l LI L i fa -
L RS i : i o
. . a w [ ] & - L] L]
. ' * e o
a!)f\{t-» L N ¥ ML B
: v ' ¥ L I
[ * [
. [] ] L} L]
h l.v.)!l!—!-» L TN '] s
.__..b.-.Jf..o. el " B
Qu ] ¥y - s
L)
"y .“““ p ““,_.
e, y Cr e
..r......j......nt R i =y -r..r..)_u-.
...-..i .__...__-. "
y . .
seoy X i v (u-u?l._. s L ...f._/._.‘-,
- el .__“uv“c?l;s__- = i e ™
L b

.......

ttttttt

Oct. 8, 2019

U.S. Patent
(A
o
Li..

''''''




US D862,403 S

Sheet 8 of 11

Oct. 8, 2019

U.S. Patent

qﬁ!!!!!! R R R J..u .oﬁ ur.
A =

A%
.T_.., ......,. s K ..,.n,..ﬂ. .

PR -
i
‘ L PP : R
P . ,
. . .
v -
A L]
F
M . E F -
h.__._ s < a
. T et o -
1T’ fma
LR .
- - 1
a4 - - L]
v

L
e i e A PN ]
"B (R
! e
~
- .-
.y .
- L -
- -
ll -k R R R

*
A 2 B
e wa
- .

1)

'."



U.S. Patent

Oct. 8, 2019 Sheet 9 of 11

A " A S A R A R AN AR SAfaASRaga E] ., = &4 B A B A A N 4 A N A N A N AR R L]
Ty N 8N % 8N § % % § N 8 5 % 8 5 § = Ll X 1 lll‘l‘lllllllllllll L]

US D862,403 S

[l . -
o 2
- ¢ et L
' d
. "1 F b L T T T T T .
.t " a o "_-i‘_.
] ' 2
* L
- & r a ,
= - 2
» » a
. a > I ]
] - r
I ] a a )
, - 1 I ]
. - Do " .
a e . " x
[ L B R T
- * b 1 o ' ,
L v ' For "
] . 1 ™ -
[ 3 ' o .
. - .’ o .
--I' v oor =T -’
+ h r v [ .-i. T
- + " [ ] L F w F a r mir FFEFEEF Fdm g, .
r ] » L 3 " i I Ll
L] L [ ] L - " [ o g
1 [ r L » r , ax B L Y
=T ' +* L] - 4 L LT oy ,
+* - - L r ¥ t L]
L - - Lo = - 4 &' '
- . . .- 1 . = a

- - = 2 - [ ' ' .=

. - [ ' r - ¥

L . L r = ]

. ) - " = ‘.} ' . . 0 . . pt . . . . . . . . . . . . . . . . . . . ¥
L . o " . - ¥
L LoF " - -

. [ . - 't L4
-y s i - - 3

- (I ] F ) [

r - 1 - ,

. ' 1 1 » ¥
- . - 1 »

. ' » ' > L4
r - [ ] ' -

. ' - ' F - K
- - i . . »

. r r ' - ¥
T r L [ d
. N - L
rr r ' L] o - . - )
-t e L ' - L] L] LN
L i o ' . L | L}

s ¥ 4 ' L] L L

T ] & ' - L] -

pE i - 1, by o bk

LT -’ . . - . " [

rr L] - L] L]

.. " ' - - . . [

Tk .- 13 , . aop s - = -

-r. 'r. . -I'- '] .- A E LN u h‘ h.‘ F‘ L

T r * . - )

roa L] ] v -’ - e Wt e W, - - - » . T

(I a a a r ', . ¥ = 2 . l‘ 1,‘ F
- a

T : 'l' = a N ) e - ] L

L a . - or . " W L] . X v

™. * 1.‘ b a a . B r: r kFrTh k- F - Frak: r=Fruk-' k e L - 'rq i '

T N r -’ - r- e ! - - . L] 3

- a r F ] - L] - - ] - = r

Ly L] L] T B - r - - L]

-r. . r £ + 4 L r

. * i L
T ] ] ,‘ v - " - kT h B - b ora - vk o m o kv ok owor o ¥ . * t \ "
. [ . 1 » . . - " a - .
. 'J- & - - a2t . -\_ . l‘
T r " o F - o rrhkra F -k Fm ko r=kFkrr k- F Forg . Xy .
- . c . - . » ar . - - -|.. )
' . .I .’ a2 r _r ‘_-l' N - LB . .
» . X - * 1 3 -
- ‘l' .I L] L] L] * L] . . 1 ]
. . 13 - ] ., . - -
- b " .
+ . L] + » 1 - - T L R L T R R E LR L T I R - LJ L " - 4 =
- + L 3
- .
L]
f ] =
* L}
> .
- rF r 'lr'.- F .
B . r
r 4
. . .
- L} i1 r ,
. . .
L} 4 v
. |.'|.l|.'-.'|.'|. |."|.'n."
o Y L]
- -. r . 1 0
o ' L]

; o Y L]

L ! |

; o ' L]

o J J Y L]
§ - 1 L]
- - r -..- ' ' - - 0 L] T ‘ - 'Y ._| . 0
oy - - . . 1 -.. . r » [ |
- . » - 1 - . L] - . [l ]
oy ] 1 a 1 L * 1 " ' [ |
.o i i s s i s : i s ! 3 Y "
; ._-_.-li_i.-._ | 1 +* ., : . T, 1 T . . b * .J,' L4 : e
L ; ] 4 L] r . T M . N . 1
. " ¥ - .] .
L] 'a.- r [ ] + r + ' n ¥ L L L} F
. 1 ] i k * .
. .."'.."'1.“-‘, [ ¥ r + -5 + . ' LRt L] . . 4 - - .
- L] 1 - - ' ’ + - u L
- . 1 " 1 - . r - I ' * " . - . E - .
) ' M " . 1 . o - 4 ¥ ] u
' L] n - - r * L} L T T ] L]
. - - o . - . v A o 5 , » ' . .
* : ! -lr'rr 1 1 - omow B -xTaow - - r s ma - s T a raw ] -’ .
!‘ g
. - . . . - - . . . ' . . . ! . . . . . . 5
& - - ] ] - - ™ . » ] ' d
- a ] . . . a - ' - 2 - ¥ r
+ . L] - - -t 1 - '
=T [ ] [ ] + - 4 - & L ' [ ] L] r - ' + .
*, " '\-'\-'-t-'\-'\-!-!-’q'\-'\-'\-'\-'\-'\-'\-'\-'-'\-'\-'\-'\-'\-'-'\-'\-'-'\-'\-'\1"\-'\-!1.!-!-'\-!-'.'-'\-'q'-'\-'\-’--'-'\-'-'\-'\-'-'\-'\-'-'\-'\-'-'\-'\-'\-'\-'\-'-'\-'\-'-'\-'\-'-'\-'\-'-'\qh'--'\"\-'-'\-'\-1-'\-'\-.-"-'\-'-uhuuuuuuuuuuuuuuuqﬁ-ut—u!ﬁ!—uu
- .

=T . L 4 L] L N i E ] A wr i F T wrh orr ko x r y ' - - ¥

. - L] L [ ] L | - * & r ] L " L}

L] L ] L s how L] . - r ' ] E
i . . 4 » . " . [ ] . > 1 ! L] L}

T x o . A - A .

T - : " . . N t - 'y =" ' r )
- L] ] -

. " ¥

L . 1 .
- N
.. . K
- r .

. L] L4
=T L} ,
" ‘_' . n
s L L
T L] L
.k LD L
hE o [
lr. 'r. ] b
' L
Tr L] - ,
. T . [
r & I
rr . N 'r:'
T N . ¥
. . [
rr b &

Ly " " r

T L] - r ,

v N & ¥

Ly N " r

. . . r

T, o + r

- b j - o* ' .

. - 4 . ¥
- N » LI
s S - .

- " ]

) el . T, r . 3

- L] » ]

o .
. » . . » ]
x L ' 1 .
» L . » ]
- . . .
. L y » - . i L ] L] .
B N ) L B * ok oq ok ok oy kg 4 Ny . ' r .
- oy oy B - " ' - ] L] L]
"t kxR L B . .
- [ L} n 3
r
|.I' J.' » ..
. .
'y i T L] n
l.l. I "
- 'I' - = .I T 0
L} I.I -
K . .
= L} L} L} . 3
L .#I N b
. M"’" '
W"-‘-—"-‘-" !
- . ) ) . .l ' I-
. . *l#“ h & . B T I' PO T T T A A Y T .
"!‘ Ll - N » P * ' r "
L NERERER [ M : *
. - 1 F = R R R R R R R R R R . . 5
L1 4 [ ] Fm oy mpm ey .y
K l."' e N N N PR NN N "‘_l L 'I - . . - .
- ] . & . .
L] ] " 1 L] .
" .
L] F ke bk kb kbbb bkbkbkkbikki - '-.1. LI I I R L U L
I A N N R A R R A N N X » . PRI o R R R L N R N N R RPN



US D862,403 S

Sheet 10 of 11

Oct. 8, 2019

U.S. Patent

FiG. 12

A A A A

-
a4 a4 a
‘e e
a2 oaa

,a

PR

44 4 =

e

%
$
:
X
;
2
i
¢
2
g
¢
:
$
2
:
{
¢
;
2
}
¢
2
§
:
2
¢
1
M.
¢
:
$
2
:
¢
2
i
g
:
i
2
i
:
!
$
2
:
s
2
§
:
2
$
2
:
’

. -
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

ﬁ ‘m =

3 e ae——n ] ¥
u... ................... . H
.ﬂ.

& e A I I S SR RN CR A

Ty et ptyr et gt ety ey T T T i g e o T

+ ................................................._.ﬁ

L] ERE R R R B R B B |

.ll_...-tl..ult-tl.-...ltl.th-jl..i.ntl.-.

M%Hlﬂ'ﬂ.ﬁ“”?"

..........

aga
‘mlin At wiw

mlty e

et pie . 'wfe Al wie

abs Wit oie

g gy EgE, g g, A gEyT B, R g, R Loyt R, R WoR, R TR,

ety piet 'ele et wie 'afa e 'wie el e

A W, gt OB, AR SRt RO, QR T R gy MR, OO Rt ROW, R MR, DR TR ROR ST TR T, IRy TR SR Ty TR, T TR R TRy T, O T R T TR Y

el aie .

.._.-.-_.. ‘e wE e vw ww w wm

g gl R, JEgE R, AR R B, A R, R gyt AR, A R,
‘mty e’ 'wie wet. o'r

. wtw’ P el el e ea e Pat e el e e e A e W ee e e e S ee e O e e e e

lﬂ_

e e, . X
: 5

}

4
$
3
:
$
3
3
. 3
3
:
:
3
:
$
3
:
$
3
:
$
3
:
$
3
:
$
3
:
$
3
:
$
3
:
$
3
:
$
3
:
3
3
3
3
3
3
3
3
:
'3
3
:
$
3
:
$
-t
I
1
3
:
$
3

g g, gl Tgom,
r
L
r
r
L
r
r
L
r
r
L
r
g WOW, SR Nl AR, R ROR, AT R MW, R Tyt AR, ot

|



U.S. Patent

Il-ll-ll-ll-ll-ll-Il-ll-Il-ll-ll-----------------------Ir Ry -----------------lr---lr Il-ll-ll-ll-ll-ll-ll-ll-
B 1 ] '.u '.u '.u ] '.u '.u '-u '.u '.u '.u '.u '.u '.u '.u '.u ] '.u '.u . a
NI ; T 4
ML L
LI | LI
] 1 -
1 - W ! ¥ . LI
. r % ¥ . -+ 1T [
- . " h 1 r
X - W B » - T, 4
< oy : W b S T s T, Y
s . . L] N - ! T T
. - ] 1 a T 1 - a
" 1 3 " + ) ’
< o . Yo S T T.
. - ] a T 1
- L] - - " .
[ | . . ] 1 . T 1
T [ | - - * -
L] - - L] l T
- L] - - ¥ -
L] - L] - L] a T '
- L] - - " .
[ ] 2 ' A L] Sy T
b - ] " ! S T
L] - - L] a T
- L] - - " .
g | . . | T
- [ | - A > .
* [] - - L} L} Bl T
. L] - - ¥ .
L} L] - L] L} L] 4 T
- L] - - " .
* [ [ ] - - & [ ] L] 4 T
- [ | - A > .
¥ [ 3 [ | . . N [ 3 [ | a T
- 1 - - 1 .
¥ ¥ [ | . N ¥ [ | a
a
T I P T
* [ ] ] . & L] L]
+ L} L] - L} L]
L4 * L} L] + - L} L]
* [ ] ] & L] L]
r + L} ' T - L} -
L4 * L} L] + - L} L]
L] L] & L] [ ¥+ & L]
L} + L} + - L}
] ] + [ ] b + " [ ]
] ] + ] L} + el ]
L} L} + L} ) L] + - L}
[ ] ] + [ ] r 3 + " [
[ 3 ¥ ¥ ] + N
LI ] L] L I L]
3 1 - L] ] * N
LI ] L I
L I - m [ |
EHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH-FHHHHHHHHHHHHE-HHHH,.H‘HHHHHHHHHHHHHHH1HH o | o o oo o oo o oo o o oo o oo oo o
|.J. . 1o, T
e at ' -k
s 4 J'r.l|
fawatt J-.-'|-|.

4

L " a ]
- -
- P

T
T
T
T

'IJ.

"#4

]

»

Oct. 8, 2019

E]

“‘"4*.'--,,‘_*'*',‘

F16

Sheet 11 of 11

LI L ] T '
il-l--l--'*""-l“"'-"‘ ] a-llF"' r [ ] -t '_4-| 'I*

'
- F o

[

LI |
" r

L
E

'
r

14

o

kv
; . N
‘iII*bbI.bbbIEb.bbb"hlbbbbbbI'lb-bbbbbbbbbbbbbbl"""‘lbh########-lI---""I'bbbbbbbbbbbbbbbbh"bbbbbb-h'bbbbb.'bbbl‘h.-

US D862,403 S

¥
¥
¥
[
wr

-
-

-

L]
L}

o :. ";. e .'.‘ ; -.:-.‘ i : '._'__4 L : -'--. T T . : :.:4.-.1..1-.-.-'-'-‘ Aol A A . a At A A A i *-'-'-."..';.'-'.,'q'.' o N i n.u. a -*-.'..'.,'_:.' . “ L.‘_*:.: . ___I"‘: _1. I*: o ._. al-
- - - b
i*l#‘ll#*Tlllil"lllll!'.‘llllllllll#'i."‘llllllllllllllllllllllllllll'*lllllllllllllllllll\'"‘ﬁ#lllllllll*'#*lllll*illll"ll"‘l' i
l-l '. “J‘JJ 'I.'h
Pl T LI
R N P .
-, LI r. -
J L 1 + F gy [ =
I ¥ rr r '
4 - g + F o Foa -
LR T T W
- -l' ¥ '-l' i '
" *
- "
~
o
o 'y ‘e ' e e e e e et e e e e e e e e e e e e e e e e e ' o e e e e e e e Y Y e ' 'y ' 'y e e e e e e e ' ' e e e e e e e Y e e e e e e e e ' ' e e ey e e o e Y ey
. . o e o ! ! e e . W
[ ] 1 3 -r- -‘ -
L] N [ ] 1 L "
n . o, 1oy 4 -
: A :1'. L.
1 - W b N L
- [ . ¥ a - 1T 4
[ PR ¥ oA
oot
R - . |. Sy T . T
'r.. | ..- " L[] _J ¥ -r- -r-
- - n [ a T a1 -
L ] T 1 " L ] - * ) 4 '
s . . L] N - ! T T,
B - § a T 1
- [ ] - - + -
[ ] - . n [ a T 1
. L] - - ¥ .
[ ] - - s [ ] a T '
- L] - - " .
| . x | r !
- [ ] - - + -
[ ] '-' Y . 1 2 * T,
v - oo,
\ iy [ ] - \ Sor T
L] - L] L] 4 T
. L] - - ¥ .
k b L] - - L] b L] a T
- L] - - " .
L ] L] - L] L ] L] 4 T
- [ ] - - + -
+ ] L] - - el ] L] 4 T
. L] - - ¥ .
¥ [ | - L] L] [ | Fl T
- . . - ' .
. L N
+ L] L} - - & [ ] ] a -
+ L L] - L L]
+ L ] L] £l L ] L]
1 ¥ ¥ | * L] ¥ |
+ L L] - L L]
L ] + L ] + £l L ]
] + ] - + el ] -
L L + L L] L - L
L ] + L ] + £l L ]
L] L] + L] [ ¥+ & L]
L L + L L] L - L
' [ ] ] + [ ] ' b + " [ ]
- ] ] + ] - L} + el ]
L L - 1 L] L - 1
T [ ] ] L} L) b ] L]
’ L] L] + - [ ¥+ 3
L L} L} L L] +
- * * * § *
*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH’F o ol o o o o o ol o oo o o o o o e o ] o o o o oo oo o o o oo o o o o oo o o o e
1 LRt
-|- § 2 ¥ TN
I'.-: ' - s * ::-r
a N - .
. ¥ ' [ ]
LA ‘r .t

3
A

-

p
dats win s it wte dats wie ey dlet wle et ple et et ele det ol et e e et ale dats wle’ wie sl ete wiats el lets ot wle diets e Sets wier wie et wle dets wie Cets et e ints wle Ciefa ot e de e et el ate O



	Claims
	Front Page
	Specification
	Drawings

