USO00D963911S

a2y United States Design Patent o) patent No.: US D963,911 S
Chen 45) Date of Patent: :x Sep. 13,2022

(54) SOLAR LIGHT D391,921 S *  3/1998 Zimmer ........co.... D13/102
D535,613 S *  1/2007 Varalo ......ccocoeevrnree.. D13/108

(71) Applicant: Zhanglong Chen, Shenzhen (CN) D543,500 5 % 52007 Parness ..o, D13/102
D618,166 S *  6/2010 Sanoner .................. D13/102

_ D672,712 S * 12/2012 Hartman .................. D13/102

(72) Inventor' Zhanglong Chen? ShenZhen (CN) )816!‘259 S He 4/20 8 Llll “““““““““““““““““““ D26/85

o D875.289 S *  2/2020 HU oovvoveereereeeeeerern. D26/63

(**)  Term: 15 Years D902,145 S * 11/2020 YANE wvovvveeveereernn. D13/102
D903,921 S * 12/2020 ZhUO .eoveevveerreerrereeeean. D26/63

(21)  Appl. No.: 29/795,879 D905312 S * 12/2020 ZhUO eoveeeveeereeeeeerereae. D26/63

(22) Filed:  Jun. 21, 2021 cited by examiner

551; LOC (13) CL ooooooooeeeeeeeee 2605 primary Examiner — Derrick E Holland

52) U.S. CL

USPC D26/63; D13/102 (57) CILAIM

(58) Elgiz.%o{sla[silgf?gg:nlgiml.%gj 107, 108, 184, 199: The Qmamental design for a solar light, as shown and
D26/63, 67, 68, 71, 72, 85  described.
CPC ....... HOI1L 31/00; HO1L 31/18; HO1L 31/042;
HO1L 31/045; HO1L 31/048; HO1L DESCRIPTION
31/052; HO1L 31/054; HO1L 31/0475;
HO1L 31/0485; HO1IM 10/052: HO1IM FIG. 1 1s a front, top, right side perspective view of a solar
10/465; HO2S 30/ 10; HO2S 30/20 HO2S light, ShOWIIlg my new design;

10/40; HO2S 40/42; YO2E 10/50; YO2E FIG. 2 1s a rear, bottom, left side perspective view thereof;
10/52 Y 10S 136/291 Y10S 136/293 FIG. 3 1s a front elevation view thereof;
HO21 7/355,, GO6F 1/ 16285 F21S 8/006 FIG. 4 1s a rear elevation view thereof;
See application file for complete search history. FIG. 5 is a left side elevation view thereof:;
FIG. 6 1s a right side elevation view thereof;
(56) References Cited FIG. 7 1s a top plan view thereof;, and,
- FIG. 8 1s a bottom plan view thereof.
U.S. PATENT DOCUMENTS P
The broken lines showing represent the portions of the solar
D311,722 S * 10/1990 Cheng .........cocoecevnen.. D13/102 light that form no part of the claimed design.
5,065,291 A * 11/1991 Frost .......ccooeevvnnnnn. F21S 8/081
362/183 1 Claim, 8 Drawing Sheets
y r}ﬁp "::t”. .
L ) " tﬂ{l:'%:;‘:ﬂ--
. S ,.::F T}t;::;m:h
ot e ﬁ?s“’;::’
';l--':’.:.f:f""' d e }:' '
-z NE‘:‘H s EIJ:'{‘, -
SRR P
. L i L
'i‘{la = :* / H‘“‘h‘l‘:,:“h S e e 2 s
.I:l II' ‘h':i'ﬁ‘*‘:xﬁ . r- B - ﬂ -:?:jﬁ:fn‘*hf:“m f’fﬂi:ﬁﬂ# ’.:r:}. - J‘
i:1 I :':Ili:%:r"‘:, :':.-l;'f' o g h ‘&}H,:- e o ,.f-'"#r
Y e A e P -
Vh O TN N e
| E:‘*j';“a | %ri:ﬁtﬁ“:ﬁm/ .x:*f:;{f \:!" '*:.._f rd g
A S R RN s
TR s s N
RIS N R B
R A e S T B T
‘1.1: i ;‘?E 131 - -|:“~ ::J:” . K 5 :. H J r , “fji J E
S SRR SRR A AT
sl
- O T
o .'.r.;'_’w : i i I, i



US D963,911 S

Sheet 1 of 8

Sep. 13, 2022

U.S. Patent

[] : ——r —- 7 R
- T ._._ ._.___ .____-. ’ ...\ W, ! ——— - .r___..+._.|.. - .n1|1|l - T.:...u..l.lﬂ.__ - -._..- o ..W .
b......d.. 1 _.__: A Haem - 2 - R . - -
X y Y, e IR P SOy A AL
Yo ' ) = o Y (. Wy, \\. |
Lt .'_ . ..‘ ; .-‘. Ly ] & / \..”.|I..|l‘. L HT_ ‘..__.‘_.._ .,___ \\n i
_....J_,._... L ..__ L __.__ r A ..___. R L] .._....._. Yy o .,......-I L.I.Il...__....
...._... Y __ ._. $1 ;B TN \ ...__... I o e bbby
i 4t 1 ir & M T e T T T
,I;._. . _.__._ 1 ._‘._ ; ..‘”._”_ ) ....J. .... .-.. .__. r ...- —._..__..._..1..‘. I “.l..”.rﬂl |II.I|.I[||.r - e = Fus ..r-_.._ . o
N ! ___._. Sl _h__ Hl gl T T T i ..-.L,m.. e AT %xt...i_m\.v
_..__.._..._.._ ] .____ _______._ . r-ll.|.1|....1||...ul.|l_-_..|...| ..-1.....-. A .._.....u. l..,h._n......”._....ll
..._. . _._. .._..-”.]...1.1 - Ty e |\..._..-....h__.1. ..__....-ll._-..lﬁ...._-. __..._. i
....._._.__._._ 4 e R ...._..-.._.. e e, .l.lh_..ul..lu..__...-_. .uwi
......._.._ - Nt ...u..w...”..L...n.........“.“. - .......1.1 |.1|l. - -
N Rl R e e P g
" I C T T am m T TS -
. r;..rr;.r._.__._....-..._. ._.m-*‘.-..bﬁ - .l.ll..ll.-! .ﬂl..l.l- - - ! .Ilh-l-l.].-..l..l!l-ﬂ.luuf
. i e
(H ..,J..T- - ..T.I..1|.ld_..J|n..1l.
H r.. -t
,rj.._-r_..r.__.ﬂ.ll...ﬂu.l.l..h-ﬂ-.l.l

| - ..n.!.l..._ ...l..l..-.“.__ !

1__. ________. ' Y A

¥

Py

......Mﬂ.w..u. A .I_-.Il_..u.ul.ah..‘.l.”..r -

: . S g o T AT T o ey
T g T
) _\\ ﬁ.\\mh{n___ ﬂ_,ull.n”\ Rii‘.._.. ._ﬂ...__w..km : ”._.,u.,x .,_.-- .
a o .

. .....__‘..-.___. kW... .___. ..._..
! ]

. L S
«1‘ _.-.‘. I ! drr .__‘.._.rllL_.“.____ ...____.ﬁ.xu_.rlbn. Iy
N AT Y

FEST S
it i

—— =] - -t

r
E

- S
R
e

I

o
P ' - N
L Y T AV T

[4

T ST e ——— g T
T ._.__..____“___...uﬂ1 .._.__._. i ....w.‘_.w

....._w

Ry S

- L]
. - " .. :. -
el — u_.__.‘ﬁ...ﬁ... .o I.V-\\nﬂ..rlrul |1|_-.I‘_._w.

T - J.x.__,

oy
r \\..‘.. . .__..n‘.“..“c.li-..nn..-.‘ ...”._.”...r..l..

y __.__._.._.u SN A
i F

PRt ..__ S .n '

-

-

r
-
L

3

TER
_.‘h. o

e _.I...l.rl_.._.“.m._.. e

rr

r
o

Y

lthlh.l..l..l..dnq...nTl..“L.l.. fﬂ n_.a.....,.
[
-
\..n.h .

s ! e ..w....__.
et L
SN, Lot R,

mﬁlﬂﬂu_.... .“..‘“-._.._..-_.

- e e e e e e e — a r
" P

e e e e e ey - e e o e e e e e e o e e

S M Y o o \_._..__

, \ " -__‘ .._..
o e
APAN] R
J Y L LS
- _ .—..1. ..Jl.‘. —
hn_,,.“._ "___. R
! ]
._.
PZ AT
! __ -.T—
:
; H
[ !
i !
- .m
. !
]

1

]
ux

1




US D963,911 S

Sheet 2 of 8

Sep. 13, 2022

U.S. Patent

— o ——

4 :
-’ b
|\_|. .\\ .
. .|||..|-.1.L|-J.r}l..lu_ o _ .
: i

e i
~,

L. - y

y
-~ - r ff
e, M, E -

- L
.-.._.._.”._..-._....-.__...-._....-._....-.__...-._....-._... .‘._.._.‘. ....._.
L ]

I PN ,// 4 /
Hﬁn.uﬂ.muu:! ‘.m‘_._. i // . _.x
™,

R

ol
.

L

L]
-

%
J”HiiLfiiiFiiiiii“ﬁ“TP:
IIIIIIIIIIIII .,
|||||||||||| o ST

R R R e e e e e e e

- -
. ‘1‘
- e T

£

16




US D963,911 S

Sheet 3 of 8

Sep. 13, 2022

U.S. Patent

i ™
] —— — -
) ok X S or . -— ] -
e L e g S TR BN
- o PRt X T T TR T s, .
' f_ i "_____:{ £F " Yy, ,._,..# S ;fn.,., TERILT A N
[ 1 ' Ll I ey iy o . .
) ‘ﬂ-. L - s Pt - ., L
L ". ._"- ] ; ._“. \_”u_u___ __.___a_mu?.h..!!iﬁ.x ...._..._._. ....... - a?#._r_...__... . ............_ _._..
S PRV L N T W e s
bl " ! __.- HE'S P R et W o
' ' I I ] R K i Wt __..._ ._._ﬁ__.v . &.u__ - n !
~ .“-. 1 F_ _._r_.__.‘ _r_... ____. _‘ | I [ _. ‘.... r e ; __;._v. L ._“.. .___.; -_.
f T . i 1 T r ' LR !
ity h__,...,. i “_u v ] { i m ! vy Ly
[] 1
W A - : ' . . do ! LR A
“:r. _hﬂ Seol S & TF B FANNUNER LAY
) _—‘ | e ™ Ln_.h.v. 1o, - o ..... ._..._..._.,. 1__ o .___‘ ___. ey y ._.__ W\
L S o I Pl T Fy _......”m A *u F_l.l.-_....h_...._...._. ) AP L S
gt Al LI e e N R N T
H -_ ! | I—— e - — e Yo Yo .“....__..._ ' _.r. s !
I .___q.._ i b Wt i s Tt > o5 Aty .__ H S
J _._. v .._ \ L |_.._._.__ﬂ £ eI ._.lm..r S = A ____. \ i i
N I e Al A A n s e T T — S ! !
_____.____ r ; by fi u“" _ h “1.1I..“ .“...l._.u. I ._—_ A __....u....lf....w.......-......rlr... --ul.._ﬂ..rlf_______ LT .____F Y iy |
I . 1 - 1 - - - - - - -— -
L B AR ] sy, A AT e, L _A-;, e T T Ly % \M 1
q_ :..... __.q h..__1 _.ru._n.._“ __ H_ “_ :_____. “ .u re ."._q .M_ {rd .|..|..__“ u....-...l.l..l.;...__ .__._.._.,..H. 1 __..__J_'. _........ T T
Pl R e e W A Bt L AURCR PN N L T RS N Bl K AN afutude N LR '
Fi _.h_._ -_ _ r._“ r ..-.-..r.-.__a..__.__- _ - “ 'y ) “ ._ P ."._..r e —”__ i _r1. r:_..l.q__ ___.__._._ _—.___‘_. __ ."_r ;L I
r . . . . .. [ L I T H S
VI S O S IR LR S| 0]y e b i b 1 LS !
q_. _H- v _ﬁ__ e _MH.H T .m-l-.l - I...._ .-__ bX ks ! '.._Fi__.rlrl - ..___"_ ..ml.r..:__ _:__ _4..___.. __._“. Y .
Sp i T AR T S I e LS S R A e VS L
h 1: b 1_F i q___v P “____ i |.I|..-I|_ T MIul....WV Sooold ,_.”_. S w Rty -
' - - 1] = - - - e W W i rr|1 - T ) -
N e e e A N T i Tt DA P R
e N Ioiy R . Ty . et Wb ! = !
N S A S B A CR N L R Fa R R BTt S Sl AR ™ " —
| i RS SRR L ! I . ! Tt i (R = -
' itr [ ﬂ.._l..L - ! q_ Bl ! i by | b L
“ __ i 1 Ty m_.-_ .||||I_. __ _..___.I.I.I.Iu .“ H h“—.“..lr_l- “ " m. t ! ._ -\_. -I .r.In " Pl H‘ ] _. 1 .J. _ | .-. 1 _r_; -__,“ ._. i r rlaq.# .l.l.a--.n ﬂ-.,..nﬂrl A | _..I.I-. J—— 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 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 B L L L e
1 i ._- 1 __.._ L.H.W ..._ i “a | -.._.__.||||...,_.r.,_.....m..._“llll...,... __ Li-——"1 __ i | _......_.__I. _.. T 1= T A P r .., L I-I.rur.l._.-.
A I T T et bt T b "y R et B LRI L I S . T AV A Iy ' . _ -~
| 1: Hop T T 1..”..|.||| AR i Al e Tt Y. [ R __...ll._i.ll__r | - it .__ - _ “.. H. _._T B d o o L L L L e e o o o e o e e e e e e e e e e e e e e e e e e m e e 2 - .u.." L. ! . ! ! __ . .rl.r.l..!li.JIl.r
TN i 145 I " ]k Ty T T T - — e m P L i , -4. ag . ' 1 . H -
] ! ' H H - - e [] k ! H
h_..: —_— __.llln.\x__...__l[l__......._flll....._. ._-r.-.-.__ _"._.r........ ._.___“— . .._u__r.... L T ______._ '._._.__.. ' i : 1 1 ; " li_.l.rl_._.
! e - - 1 — | Tl (R A B TR e I | - h 1 - I ._— I bpor y 1 1 d .lgll..lull
-.—._— | —._ Ll m_.h ._-u.-l A -1 m._.l..l..H. lrw= - | A - | o | e | _r 1 ﬂ .._— ] 4 L] 1 .
iy ] P D w | 2 1y T T S A PR TR vy AT e ool b { (- i b | o
Fi B T R e dalk o u e _ _ .
o] oa- b H . 1 1= I ' : .
_ﬁ. it ..._ .Ll..Hunlnﬂ.“. i .__.”.-l-l.l- _ ol - - l_.. .“ " u.rvl____r oy ; ._. .-._.“ - " o t _nu.. —at ._m ' _ _.|-|. m ____. s ..._4__. ¢___. 1! m_r : “ “ ' T S [ S e o et i s s .r.__.
i ‘1 1 "'y ._— ! ..-. ﬁ _ " ...J. ! h S .l..-..F {1t === F/,’u- dll.‘-F - Fif. " ._J -.1!-...1!-.._-/. a_ JIJIJIJIrJ _; __.__. ._. ! .”.J } 1 u _.-“1. [ i b '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..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...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..l..l..l..l..l..l..l"""""""""ﬂ'ﬂ“‘ “-
[ N ! [ B ! w! Mg g 1 | I U, 1] ro e
.Tl. _” it _“ IIIIII — P . ..__HIIIIHH HHHHHH.._ ”HHHHHHI [ mm e : h_“..._ u H ...u..hl - | e ———— H*qﬂqqﬂqqﬂqqqqqqqq!.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..!.!.i..!.!.i..!.!.i.i.-ﬂ-ﬂiutﬂ-ﬂiutﬂ-ﬂiutﬂ-ﬂ.ﬂ-ﬂ-ﬂ.ﬂ-ﬂ-ﬂ.ﬂ-ﬂ__-ﬂﬂrﬂi.!ii.!-._-.:-._-.i..___._._._l.-._-._l.-.111‘11‘11$++*11111111111 .JMN.
b1 _rlnn.l-.l_.L_.n.... _.*? .Ja_.. «...h m.\..__..._.. ......u.m.,... ohata el .._T __ HE ! - :
b i _"_.:. £ r L 1..__.._-.._. ._\\_ ._._.__. - I el R T -...' 111 - . H o
'Y _._ SR " .,."l. mmmd b e 1 ——— _ " -1.1'._. [ ] f—— L T _‘....___ H $rod . | [ . " | \ L
Vb T T T LT T T T e i P it _ L +_ P
N R R R “"w. IR R S S I I S I BT S S AN R pr umf_ ' Pl T | b i | L\l\lllt
._.___ .______P_ Yobdoat y L h m__|._..+_"".'|.l.l.: "LT.FI..L__ __" ..,Jllﬂhl_“._,_,, LT tig s JrE T, ' Vo i *_ I ___, o
b i b I 1 [ — E—— Jm ol . - l ! 1 H 41 ) .
i 1 ' b - Y - “ oy _-__.._.T e ) ' ...."_‘ o r .l..L_. Y __u__ w.q 1q I —— —ﬁ. k 1 L L e } h . e
VI il N bt ot S LR i oF T : ————
- ' —- T i P I radtaidatierT L A bl i T m— ' 1 : crrrrrETe T T T e e T e e T e e T r e T e T e e e e T e e T A T T A T T T A e T e e e e T e e T a e T E e e . g
St ____—.|1|- ot it 8 _.||-|J...|._ S I Y LN o S Iy .__ Fo | P s s T T E T T T T TR SRR FFF "R "R CFRCCF R R CRCCC R R C T T TR R TR T T e
LNTH R gull fis 2 ; _ RO ! I £ -
| 1k ] ] ..._ . ___. L L S s - " |
vheoogt ARl I A A R T e e i Zing _
____”__ R ' F|.|..__"_|.__.__ _IHHJ..._ nln____.l__ [0 lrw- | i - . 14 t TE b 1
L .____.. | NN T30 71y v bk F1 vl -n _.ﬁ_-. | T - 1
LTI ALE Y I S I R S B L M Y F1 401 -1 R B ' N : !
.‘_v ....- L ...___.___.‘ _._..._.... i In it Il_._-..1|1-_hq‘.-:-.:-..1 1 .Lm-..h. B .
T R B Rl T N Al SN Ry LT
J. __F' . 1 et ty Le ! N s 1/_ # _ ' rm.r.l.ll ﬂ el - !
L A .._._“.III. vh 7 5! r_n.._ U A el e £ ]
L AT Y L e DT 1
1 S —a ——a— - — .
Ly b .“____._..1.-..|L_rhll|..11_ AT i N ¥ et & 4 Tut f Sl
ﬂ by 1+ e P 1.m.+____ TEN ) “ " T.r.l.r..m_ T “____...._ _ T 1 m _
LI b . ) s = “ " | 1
R ___.u._ ___ ! ._T_.__ ..|..||.|I.|_.._.n P LTI _.: 1 m;.. ",.. _h_—._ L
.___ Lo .__J.HH.“_.._ __ L4 ..____._ L LR _.*‘_ R PE _\_....l..I...H. ;
AL S fiital HEEEE h_._._._.ll_h_ P ___ﬁ - k I
T T N AR Pl ,,“H L B i I
v R Y S e I bbbt W .u P i _ 1
—.r i ..__ 1 S0 -T fl vl ._.. ..u_ -_H.llll - i R 0 .
__. _—“. -_.— .r_ .__.l |._.....-r T. ..__ _...—. -L.li.11.l.... I..l.l..1l-.|| l“.l.ll.._._._...!... Ilhmn..lﬂluﬂ 1 k===
1 '._“ .....—._ .____ ......m g - L.1..1...|.lr.. lH”.q.u.!lu... - ; ...._..."..__ . .-.._r .—u.__..l.rl .
1 - . T - - ol . . —
M._—_ __“.. - Y ALy ........“.:1. TR o I ot =f a

N
et o —
T
g
A
-
1
i
‘ﬂh#%r
ey
am
e
- Fa
£
(¢

- —

~1a

3

]

FI1G



US D963,911 S

2

L
L

16

Sheet 4 of 8

Sep. 13, 2022

U.S. Patent

.
1
J
!
i
r
!
' )
ro
r
4
k]
f

i
.;Rh
a2 el
a—‘f
.H""-..F
-

e et T S
Ao
r,
e
IP
I!--.-..
'\."
L]
|
I
-_i'
o
r

+E
t
¥
k
k

.

R
..
e |

—
‘-"_"d- _
—

PR
r
t
i
|

e ol 2l o b b S ol 0 o o ol ol

|

L-
e S i T T
o A . T Ty

1
™
P
P
P b=
o
.-'"I.-'""'-_-
(B
P
P
P
P

J_l

1

(-

1
i

. bes
+ . m
9 e e e e e e e e e e e e e e o e o e - I

- e i b e e e e e e e e e e e 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 i e aat e

] .lrj.f.ull._l.

T B ey = -.-..-_-.--..--r—.-.

1
1
1

1
i
i

/f

3 ' T T T T T .-

ey =B WL ey g
-
[
]

:

+
¥
:
i
—\.-—\.p.—\.-—\.i
)
e
- [
P -
i
d----------------_r.--.-.ﬂ.-

LA I ol kel e o ] h.l-

'} oy e
1

%.
%

T

- W R

T T T " - - - -

i
L

i
¥

™
R N T ey o -

]
I

N R T I R i S S

-
e —
—tr .
[,

R

LI[.
—_—
—_—— o ————
—. o o —— S =
TETTE T e e - o -

o - -

-— e

I
r
I
b
I
¥
I
r
I
b
I
¥
I
¥
I
b
I
¥
I
¥
I
b
I
b
I
¥
I
b
I
¥
I
r
I
b
I
¥
I
¥
I
b
I
¥
I
¥
I
b
I
b
I
¥
I
b
I
¥
...__,___‘.._l._- et
—-—
'

——
1-+r+._...-.-...- -

1
e ]

)

.l..l.'...hanllllllll....\ .IllIllIllIllIllIlllllllllllllllllllllljl l-.l.l.lllllllllllllllr..
s S,
hr.__..r_..._r..n m

e

=
e
i '
'

'

'

o
-
-1

-
T T L e e e o e e

-
——
-

™\
7
&
-\_"" -_—
P
¥
7
'I
oy
T
|

----------r---h

L';
[T -
~—.—
— -
-
.
o F -

b
]
¢

-
———

- e
dhmmmmm - - -

/-
o

i
i
1
i

E L E o E SR R e S

[T I I I R e I g e e g W I g g I e g e g A g e A e i e A g g S g e g e g ae e e ae e i ae e e

‘}___________________________________________________________________________________

+

-
Y
Y
-
| 4

ia-_-
o
W
.-
1
-~
T~




US D963,911 S

Sheet 5 of 8

Sep. 13, 2022

U.S. Patent

S Sy ——— - S £ S " N ——. A —— i
T - E, .-....-..-llu.-uv.llll.lﬂ. o . .._-r.q...-.u_n.ﬂl.1 |.|I.l..l-inﬂ-....j_.|... . ._...llﬂ.-l._r..-.mr.ﬁl“.l....ﬂ...ﬂ.....fi,.. . m, __“ ...ﬂ .‘.__. h
.. AR R = Q.x\ T e u__......\,_ ' i
R S ) T 1.....\.. - ,,.___ I - ,,,..__ S ...\ 4 |

PR N b A A
ﬁ;_. t oty . ../J( A f.r.vr e S i -
] -‘ .-....IFJ. ._r-.f...l. .n..v.h .Jf..l..ll-l'l.lllj.lh”‘”x.lulull.l.JL.lu w."unn.llhrﬁlnll ..ll...l. .lll..... I | L
LN T ...r...h.iu..mﬂ.ﬂ.}EH.n!l!lhlll.lﬂu.uH.H.hL..! = s __ _. H .“_
.I__...|L,.I.L et A — a s b = R =T |_ ' i F
A . odr b
o i
R P
L : I I -
m ! . : i R
oy 1 ' ! ) B
# | ' ! __ - _ 1 “
{ ' b I
Py ! ! . " '
i oy ! b i : i f
i i1 i ' i |
_.. " - “ { .__.lql.lll.l.__
‘ L .‘I!.-Il IILI11...
._._ " “ i I.|.1||r1|l.l.1..:.|..___\- o
1 " om T L
J.— ‘* ﬁ " -7 ™ |IH:HI|]| |_“1 L_.
o _ P }
h k " “ \\_ - ‘__m
‘_.— + b i f .1._...\

: Ao 1 N ._._____. llllllllllllllllllll ._l-.,

\ m " “ ____.__ ¥, 1 it
TR “ [ o e
A . . & i e

. . . B e

i ﬁ#ﬁmunnf-vff jo it H
1 \\\ 1 S F ' b
ay - ....._..... Ty ._“..,“.. i ! it
AR Ny, i . ] ¢
.._.. ., _“ I N ..f...p._.“... _- i FrT—— " m__

, LGIL, o : i
L Fola W, o el ' 1

. u_-"- W_. b ...p.__._ _. i H ""
’ ., .n:G.U 9 [y L T b pom
R e R W " i b
1
s | R
! [ : e mm———
] ] i '
._ ' —_q __a._.. __-I.j__r.r....i.....i.....i.....i...ri.....i...ri...ri.....i...ri. 1 "_‘__.
H i ! g ________ /! S | R -
1 *. _:n. 4= 4 _T_"“ ] I
it S | [ ] 13
VO ;! e, L )
I it (| [
| _____ by M
¥ 11 [ H
1 I o o
H - LR b [
) F : ool o oA G ARa
I ' ” by L == ]
" | i BN R PR b v b
_m. u.. s 1 . I Hl....._-..._nlq... . - ]
[ r ¥ __....‘.}I.I.l._q.._..l..ln...LI.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.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I..J-..Iu.lu.r.J.JJ.J.JJ.J.J.JJ.JJJJ ” '
L “ “& ‘ H”““u“—llrl” L Lol e e o S el e e i e e i R o i i i el S i o B Rl R R Rl R L i ol ...—. .I .-ll.IJ :.'-'-i-'-'-i-J-'-i-'-'-i-'-'-i.l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.ll..l.'-i-'-'-i-'-'-i-'-'-i-'-'-i-'.: -
b [ [ 1 -—
i i+ ¥ e T T T r . : = .
.F | ._.r _.‘ H - : _I__.I..l.r.... A ..n.-ﬂlu1|l|_1|l|_1|l|1|l|_1|l|_1|l|_1|l|_ﬂ|l|1|l|1|l|.1|l|_1|l|1|l|_1|l|_1|l|1|l|_1|l|1|l|_1|l|_1| A — - - 1|l|1|l|1|l|_1|l|_1|l|1|I“..1.__“ e m. ". i " |r-r1.l._ _
1 H iy ﬁ FRR [ i _._.___... I ' K : [ : " .rl.r.r!.l.l_r.
i ir A ¥ .f,., , 1K I 1 i -
¢ b [1 i .ﬂ.__ AR ! s | b . ) " T
1 ...H .,____ :..:_ J...,”“.,, _ ' : A Py ' _ I T
T ! j ! ! : ) ’ - .
1 i e TR b “ ARSI e,
m 1 “ “ ; “u " " “ ﬂ. " : W.!;.......t-.iii.l.....lfﬂtﬁih. B R e R R e
1 i 1. H .-_. i b _ i -. h‘_ ‘ - lllll .
i T b Hi ___,..: “ i '
b HE ' R A ‘ b 1
! ro LA s : b . 'K
P £ i . ' i ' K
i 1 in; .}.x.\\ i i
1 HE IO lHl-...HL._....\ ' b
1 1 LI ! .nj..hr.-#l.ll...__l |_”..ri g e n oy = g e n e = ey A dmm -
i ._ " i u 4444444444444444444444444444444444444444444444444444444 A e
Y | S vl
: ¢ i I i ¥
.4 1 i m i lf-_._.-...nl..-.r 1.._..||.|.|.|1.
ik S
! i L
_ i 1*1. 1
. m..‘_. “
L |
| " h.. “
. |1 H o}
: b i
' i __*.
| hor
i 19
by ; i
1 ' X EH
T
' Ty
£ 1]
. i 1
. .— | ip g
¥ tH
1 T
1 b
I b [
[ i 1
" . “ -
a 1
J Vi HE
. i
! i m__ {
' ir
| i
- i [i
1
] 1
]
| i H
i i
k .‘._.
1 " i
i
] 1 oy
P
3 Jﬂ
i
Pl
(] +Hi
i :

N e e

—r——— T ————— — -

P —— sl - e -
e gu— S it s - ——

A
-
e

I::::

D

FIG



U.S. Patent

N

SESTTEEE B A e o AR A e em e

— e

‘I.:Ir ] -T---F-'-'-'_'_"""“_"'_'"""-"----*--h -
=q1

A }

R R

™ !

1|I %

¥ L

F

-

= =

4 :';
>,

-
B e

-
o

—_— g

I
I
I
I
i P N !

F ] ] !
7N Y
W i 4o
it ‘ 4
a g3
ER H Foad g
:"'.'f \'\ } i fhd
| { N i

R { 1

:-\._ .H_:"?:fg; . ‘! ;-I‘—-—
LNl ;

|t Zai iy / ."' i

—— ], N R il g s
Py .

- - r— -

-——-——

—— ——— i e T e Ii.fll ‘I
[ . i
e — T |
-— T _ ) !
1 : ___l.a.--—r—r-"'-— —- T
H‘"...-..-.-.—----
L]

o e B S S

P R
. 4 i i = =
il ey =

Pt S

Sep. 13, 2022

/

JI’;I.l
TR AL
/S0

il

s
'gfff;}._,
Eé“;r

- e o wr m

Sheet 6 of 8

e = e
L e Uk I

-,

Ep——
_— e L e — -
- ——— T .

by .
f‘-.':::::}‘

W T T i -
B L e R
i - m e A T
e il e
e I
=T
e
T
- -
e = ‘_‘_..I""

—_— - 4
- e e
-

— - ———T—

[
AR A A A-A-A-A-E-a-a
- —T—Tr—Tr—Tr—-Tr—Tr—Tr—TroTroTr-T-oTroT-T-ToTr-T-T-T

—_——

1
:
1
.
1
) [
! I : L LT L L L L L E L LT RN
1 [ 4 gl |
. 1
by . 1
! t r — 4
P A I 1i--

! 1 [] F 1|'. --
. ! i Pt -
1 [ I
H L —————
P -

b
T S T T T .

T e e e T T T T

"'.‘----""-.ﬂ'—“\—_‘

T S S S S S S S

: ; ::‘..—_—_‘_-_'_-‘_'___'__"__' T :-—_:—:-":':'_-'-'_-'-'::T:I-'-':-'-'.-'-'.-'-'.-'-'.-'-'.-'-'.-'-'.-'.-t.-'.-'.-'.-'.-'-l'.-t.-'.-'.-'.-'. __:!h-:_ o o i
A e — ’ ' = T
: . ﬁiﬂ?&ﬂ:ﬂ?ﬁl?ﬁﬂ:ﬂ:ﬁ
B L L N B L BN BN L BN BN L.
| A VN
'S

- omr omr Er oEr B B B B B Er B Er Er B Er B B Er B B Er Er B Er B B Er B B Er B B Er B B Er I S S S S Er S Er ar e ar ar

1
1

- - - ———

= = w w  a E E E E E E E E E E E E= E  E= E E  E E= w= e e = a  w w  w w= w e w=  e e

. el

o —

————

e e By YL b

L e ke ey R e e =

AT L e o e e o

US D963,911 S

= . -
— A=t Lok N O T

-—

- -
— e e e N

— i
p——

page— R

e e A e T -

f’ -'-.-‘-" L 2E 2 T A T 7. LN N R -.-‘--F-;".- -
i'r-"-'-l-'-—--r--- B - -..--|-----d\.—---d—-|--—----|—---'-'lil'-.\l".l‘j
R i ' M
Nt i : Pl ]
i b ' L
T ] iy
—m L A

-

-

rﬁ-

—_—— 1

[ R PR PR Py

[ R PR

T g B B 1

pep— LTl

——

T T e e e o R E g o e h

-
Y
-

T = F o e w m L e a0
L LT -

- --.--du.------.a--l.-----l-.-—I--.—.—\.-.o-ul.'_....j
1

e — - __,_--.._i_u;,

- - ; -
- - -‘:::;".‘l._.l:"-"&-"'- ol

TER S e e o o

- i W e

-1'1111;;;L‘-‘“‘“"-‘“‘“.-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-..-.-‘“““‘-““““-““_i“
I

R A I g A W W WA A AR R e S e A T R e R R N N N N W N W N W NN W WY W N W WY W W WY W N W W U N W W W NN W W NN WY WY W W WY W W W W N W W W N W W W W W W W WE W W WY WY W Wy WY W N W WY U W W WY W N W W W NN W W NN WY Wy W WY R N W WY WS W W W W WF W W W WE W W W WY W W W NN W W W R W W W W W W W W W WR W W W Wy W wr Wy w e wr wr N

—_

i’

16



US D963,911 S

Sheet 7 of 8

Sep. 13, 2022

U.S. Patent

7

-
-

Vo Vo Vi T i i W ¥ i W ¥ Vi Vi ¥ T i i Y YV ¥ ¥ ¥ Y i Y ¥ Y ¥ ¥ i i Y Y Y ¥ ¥ i Y Y Y ¥ Vi Vi i i Y Y YV i Vi i Y Y Y ¥ Y Y Y ¥ Y W Vi Vi Vi T T i i Y Y

=

e

e

e R
" Em E EEEEEEEEEETETE®EEEEN®EE®E™E’®.E NN .’ EN’™EE O™ OE NN EOEEN NN EOEEuNENEEOEE,u,u.,EEEEEEmEEEmEEEmEEmEEEEmEwmwwd

H}

iy i i L L L D D D D T D D T A T T T T T T T A A A A D A D

R = m e T S T s
-._
L
n
L
Lt
L
L H
N
L H
L
Lt
L
Lt
L
n
L
Lt
L
Lt
L
n
T
K
1
n
L
n
L
Lt
L
L H
N
L H
L
Lt
L
Lt
L
n
L
Lt
L
Lt
L
n
T
K
1
n
L
n
L
Lt
L
n
F
Lt
L
Lt
L
L H
N
L H
L
Lt
1
K !
' ;
K 1
N ;
; 1
i ;
M b
M i
K i
N ;
; 1
0 ;
M b
M i
| i
N ;
| 1
N ;
M i
-.m
5
L H
e m oy, e s L T
.l.rII-J.-LJII.lII lllnl‘.l.l.l—lll..lllll.l”ll“-llrr].

.

e St i

— e e A

—— —_ - am e e Ee
- e e -

N g - L e e mre TR
T T e e A e
[egpeep—— L b

R

PR TN Y T N LT T UL T T Y Y U TR Y T TR TR Y T TRY TR TR TR Y TR TRY T TR TR T TR T AR R Ty )

il ol i i i il o i ol ol ol ol ol el ol el ol i ol e il e e i ol el ol e i e ol e i ol el ol e i ol e i ol ol i ol e i e i ol e ol e ol 'IJ

T e e o m am ae
N R e e owmoam

LS
A e L -——— .

em——— - pile

- El.l....lﬂr.l o - .
B - |”|ﬂl.....||ll|...l|l.].||hr.,..| e
_——E A

-

—_—r ._-...-..l.

—im :
e T

—

T G e

i |
|

Lo oW W W, ! .l.._l.l-l_-.l‘.,.r-

- i
i

! ! .

[ ] y ..._.

' i

1 ] ..__”.__.
i
{ vy
| L
i )
] e ]
| — b
i \u\\. b
" - -~ ﬂ

-— - b

" .11.\1..1.1.1 ’ -111|lln1l f

! ! o - b

' ! _— s b
i - -

: " .n.l.l...._.. ......L...L.. -- .1r..1.... ﬂ
| = e e F
| !.I..l.1 -1..1.1.1 - ]
| ...-.Ll.. - l.l.-.l- b
i \H..\ _— - b

. -

i Tn.,ff nx...\..x ﬂ

i i b

] ] ]

; i T - b
i N - b
i .{./ - i
| - b
i f.../ b
i . b
i e b
i b
' ././,., b
| i b
i i T b
i i /.// b

[ | i b

' i i . b

! L : A b
' i .,../. b
| i i _ b
i i i b
| i i _ \ ¥
' i / b
i i i v b
| i i ’ b
i i i b
i i i ) b

1 i i . . F
i i ; b
i i - b

F | i b

1 ] [ ]

; 1 K\\. b
i .\.\. b
i b
i e b
| k....\.. el ]
i ) ko b

- - -

_ " - ﬂ

’ 'l . b

! ".r R ﬂ
e - l-..lu..rrr T - b
] .-..-..-J-. - .r.-.....l. ]
] .-.,-..l.,l. T - ]

”- | T R = - ]

i | e ' it S L b
“ e i i

S T
i .- ~a b

i i .l.J._r.|._r. .rrr.-r-.J. ]
i RN .......a-r ]
i T - b

P i e ks S b

__ " - ﬂ

! ™
i ik S b
i - b
i -

! ! - !

i i

] ) i~
i ,__.,‘__‘

i
i

' i

i |

A R

T-;Hu.l...l..l.-.-t.-l.l”l-.l,..lr.l“

" |
. i
S |
e T I, S
.l..i.f - .ll-.l..l..lllur].llu.l..lu.llrr]
‘I.l..lu.llrr;.rl L g e Lol S 1\u
._._._._r... ._...-J e e — itk R P

I

FI1G



US D963,911 S

Sheet 8 of 8

Sep. 13, 2022

U.S. Patent

o
] I |
i _..J L L) hslll;.l.lll.rll.:t...lj._-.lll.ll...rl..rflir.l s
h f .-...r.-f.l,:n.l”..l.r-i.,.ll.,l.i.ln-n.l et = ; .r.l..lrl.lrull._r.l.l.lll_-ll..r.l .
i _ e T - e
| ) —_ et m e T e .-.r-...r-J.__l . ———_ - Jll...r.l..l.ll:l..|.|.ll..l..l.|.. l|.||l...r.l..l.|...l|r...rl
.x. Ko - T e Wi J..Ir...flllultT ..... e = e
r.|.I.||rr,..| - . -..._."-.]..F:. I,..lll.lullf.r.llluulul.l1.||..r] b | ] I . L] i}.—ll.uT.lnI..llnll]Ii.Ll.l.lu.lllH..-.IlLl.l.luul
Lo g e T P TrTTee— ST i B Vi (F) {4 - e e
= PR 4 ' i 'R Ak N i e e T T -
! ¥ ' i (I i kb i i o T e T —— T
! ‘,_ ! ' i R i ok i T T i “J......,
.‘_‘_.. ] ‘_‘ " .—..-_.I.rl.rl.ri.r-. i m_.l..l.lful .I|l|r-.]lu.|.|l.I-" u u‘ e . I.-T“ “ ".I.I1.I|l|.|-.r..r]|l||.|l.|1.l.u .- m # :ra
Fy ]l i ' .fI.I.I.IL______“ (I i __... 1 ¥ ¥ ‘—___.._
\.\ il i ' ; Vi EE 'Ry i uw nnnnnnnnn b
\\‘. L\u [ | ' i ' 1 [ N L - R . T s e 1 e i .l._. i u ]
LA S Pl . " e B Vi B ) SRR P by
. 7 TITIT e i . ! | | jmmmmmmmmaae B R ur i SO FUS: S TPV SPR S
/ A R i ' ; b Rk 0 e e e s e e I — timarna .
\‘ ‘\w_ A . i ' K Pk Bl __q_._..._.._.._.._l_l_l_l_l_-.l.l\.._.. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (|
;a_\. - m H [ i " ... - e = “ f u ]
h / . w i 1 i b e e e e e b i i
r i iq e ke mh i . I f
o S e : . " “ i - S
boh / ﬁ b i ' i " i «..&u._..\h.__!",. ....,.r.:. by
b ! oA i | I . P ....._..._..._. - Y .r!-.,.r v ] i LI
RTAL O | AR AT LTI AT
" mt ‘__. “ ._1 ,r_’ ] "L ! - 1 H)_ .-.._-..1.1 ._......l.- ) .fl.. ~ .}.J]..r : “ ‘
%,...__q_. 11 ._||___“ N u " r " .Lq -~ 1...-.5._ Y .p.rr.,f,..-ff “ ! "__*
] -_ . i . ' .
] RIAEEE o gt SO ~N B e |
"..I._ m_ ““ u ' ; " ﬂ d .r_,. rl{[! I-i..__t _..h_. ) L L N R B N N BN N E T T T T T O O Ol L L r -lJ.tlu i
4 - ” L . . . BN BN BN . . BN BN, BN . BN, BN BN, . -
' “ __ v “. d ' i v 4 f Tee = i by
, BAER T o K o DL
’ ." .._. | e i I k ..I.:.._.l.ﬁ i i . i .". Py u ]
" B " - ¥ _ o SRS
. ‘) P . i et ettt lebetateta “ by
" b\ b A SRR b “_ oL
" ; . ' i o i P i ST
b | e i i o i v ' T
- - -l.lu.l..ll..ll.l.....l e ] o A - - . [
" ; n‘ R =~ : s P B e S . P b
] - ——— ! s | 1 | w : o .l..l..l.l.l.l.l.l.l.IIl.Il.I...u.-.;
" byl | .xhu.wﬂu...nil..rf u %\. vl / ! L L i i iimamsmm s mmamn T
. " h ! &\\ i i i ﬁ . B R o “ : ' “ H
b i LA £ ! i J HE il oy
] i ' \\ i 1 ._. 1 * ' i b i 14
b ' T 4 H F it oy
. b /A7 i R l i by
b b S A _n. R = TR ¥ b S
" “ * Loy ff ! ffpm = m = 7 A ks it Py P
| . e T , [ i
b A ) _;.. m oy ,/1 ! ;1 i T
| =1t : B S o SIS
P ! i 4 1 P 1 ir 4 P i i
" " ﬁ _" __r__a ' .__. ”" “ .” % ._— i \N *- .__““. “ -r m llllllllllllllllllllllllll .__7..11_.-:..4 3
" *. " __.__,fx__. _.:.r “" *_ “ ) .ar i ._% ,&. i \%“u.m F H llllllllllllllllllllllllllllllllllllllIHHHHHHHHHHHHHHHHHHHH.IH..:. 444444 wl...“i......‘_ !
. o AN i : %, ' i ¢ $ZIIIIZTIITIITIITTIITIITIICTICIIITTIIIIIIIIICIIIT o by
: - L I k== .
" Pt RN b : bl H {1 fd SR
b byt r T " ' ,J/ ! i - i i by 1
" IRERN // e " i gkl U ] h.\._ﬁ ‘o b S
F i - i i S haab e " I by
b Ly s " i o ™ " [ ﬂ TR
1 | e i e ' i o ‘) o b P
e WO e 1 [ L
" R S o S iy ' .
' i } [ ' k T 1 EE - - ‘! ST
b i I I i P i ! I i) |
" v Lo Vo Vo i . g —t
] | -
b o 1 ' ] i =r1 i _ ! bl
! 1 1 ! TtllrL_\. [ I T | A ) i ' i
, RS T N ;] P A
4 .
" _ : oo ! : ; "..x,,,.r: : _E. Nk ey by S
i ] 1 ' - - A '
" ._ : " A ’ i L : A H A i b
b — ."_. ' b “ " ! " -...m_ ...J...,.. T ./;}l - ...-...1&...\ ......1..-.. “ b “ "__ §
b - i 1 b i 1 W . e ’ iy b i
L - ] - - )
(A i ’ ' “ y " i ¥ J.wﬂ?f . i o il ﬂ . u :
Ll ko ! ' i 1 ! i b - ..,.rrn._ P .._...-.._..1 P b i
X oLy o ! v ) i R : bt
b : ; ' 1 i 1 . : SR LI
b .... r.f “ “ “ " ! ". " M "." T : g A g T R L R AL L L L L L ,“!..“— iiiiiii ﬂ ,.H.. u._
b h * ! ¢ il | o EE B R " bk b b b bk o T [ ;
. e [ ! S — L - i .1
" T_... .IJ_... —u. 4 " “ " -” ’I.I..I..I...I...I...I...I...I...I...I...I...I.— ..I...I...I...I...l...l...l...l...l...l...l...l...“...i"..mi...l...l...l. LI - g b .m ." " Im ] .1 _ |M_ — " i u F
.ﬂu..“ W i X . ' E L1 ol ._“ u“ ' “ o VI - i -1 3 L_ : i
H ] . . R - — 1 . e e e e e [ .
VR A N S N | SOOI 41 L i e | T T § SPRPRSPPR t 3
=i ] ' i [ " 1t s vk st | e e s sl e s ke e e ke e e e o e e e e e e e - e . e e m wm — e
I 1R h r  Hiny ! L- e wh wl mh T ST i e ke b ke e e - i t k L I, — ey ] L =T
!ﬂ rrf .l..‘-n.llb...l-.*-“” -"| |" " , ' *lil_l_lf.lull.# { r.llllllllllllll E— u¢ " ﬂ"ll u ."" . ||.I._. ] I.l-ll.l.l.l-l.illllﬂ. T hl- -"*. PR | illmll..i“”.l-“l.lil.tll ..... l“l“-.l...“.r!ll.l,..‘.l.l..,.l_l.ll..hl-..
\ LI I A SR | i Vi 2R b R et B | aunnntinie St ill ! m e e e
I ; : i i m ——r—=-= . , T - -
\ % L JR S I i i i R I g st
\ i s b ! i { e e {i b} i 1. ——— e
, Vot a I il B i EE 1t t R T R
._..r ,___r ....; } __r [ " . Wt [} K | ....+ [ L.l]..h.......l”l..__.l...tl ||||| - i i
% y ) ; . XE i R rdd e e i T
r_.J J.J .__r _- '_J.lu _. ] 1 [ I Pl N -I.E..lfil.i..lhllb.l.rll}t.-ll.l.l..uil e
-".ﬂ .._ .\\‘ : _1|]1ll||l..|l| Ll L ] L ] - ——ra———n I.

Y

--
—
a—

-
—
o —

8

=
L

-G



	Claims
	Front Page
	Specification
	Drawings

