USO00D951318S

a2 United States Design Patent (o) Patent No.: US D951,318 S

Okawa et al. 45) Date of Patent: <» May 10, 2022
(54) SENSOR SIGNAL DEFLECTOR FOR Primary Examiner — Patricia A Palasik
AUTONOMOUS MOBILE ROBOT (74) Attorney, Agent, or Firm — Crowell & Moring LLP

(71) Applicant: Panasonic Intellectual Property

Management Co., Ltd., Osaka (JP) (57) CILAIM

(72) Inventors: Takayuki Okawa, Tokyo (JP);

Masahiro Yamada, Osaka (JP) We claim the ornamental design for a sensor signal deflector

for an autonomous mobile robot, as shown and described.

(73) Assignee: Panasonic Intellectual Property

Management Co., Ltd., Osaka (IP) DESCRIPTION

(**) Term: 15 Years
FIG. 1 1s a front perspective view of a sensor signal deflector

(21) Appl. No.: 29/728,300 for an autonomous mobile robot according to a first embodi-
ment of the present invention;

(22) Filed: Mar. 17, 2020 FIG. 2 1s a rear perspective view thereof;
FIG. 3 1s a top perspective view thereof;
(30) Foreign Application Priority Data FIG. 4 1s a top view thereof;
FIG. 5 1s a bottom view thereof;
Sep. 20, 2019 (IP) o 2019-021037 FIG. 6 is a first side view thereof:
(51) LOC (13) CL. .., 15-99 FIG. 7 1s a second side view thereof;
(52) U.S. CL FIG. 8 1s a front view thereot;
USPC et D15/199  FIG. 9 1s a rear view thereof:;
(58) Field of Classification Search FIG. 10 1s a front perspective view of a sensor signal
USPC D15/199: D21/578-583. 621. 6272 deflector for an autonomous mobile robot according to a
| D3 2/51; ij3 4/343 second embodiment of the present invention;
CPC ......... B25] 5/007; B25] 11/00; B25J 11/008;  FIG. 11 1s a rear perspective view thereof:
B62D 57/024; GO6N 3/008; Y108 901/01  F1G. 12 1s a front view thereof:
See application file for complete search history. FIG. 13 1s a rear view thereof:;
FI1G. 14 1s a first side view thereof;
(56) References Cited FIG. 15 15 a second side view thereof;
FIG. 16 1s a top view thereof;
U.S. PATENT DOCUMENTS FIG. 17 1s a bottom view thereol; and,
651605 S * 19017 Bouaris 5 14/434 FIG. 18 1s an exploded view thereol showing the sensor
D684,155 S *  6/2013 Hsu oo D14/434  Signal deflector for the autonomous mobile robot.
I)748: 193 S *  1/2016 ChUNE .vroovveorrerereree D18]/56 The ormamental design which 1s claimed 1s shown 1n solid
(Continued) lines 1n the drawings. The broken lines in the drawings form
no part of the claimed design. Broken lines formed by equal
FORFIGN PATENT DOCUMENTS length dashes show unclaimed subject matter. Broken lines
formed of unequal length dashes (1.e., dash-dot) define
JP 1531951 S 8/2015 bounds of the claimed design.
JP 1571378 S 3/2017
(Continued) 1 Claim, 16 Drawing Sheets
4 E \;*‘;“*““ ..................... i
r' \ \'\H t.!
JH g \1\1\1. .' /” "
,,, N SO
P \ /ﬂ vy
- e y _«1’“‘}:.“__,!’
g ,,—f"'“;ﬁ}?‘-'*::- —
S P e o ;,-'"f ,
,,.f..,_"j e / H
S L e e /
! H"_'"""“-@l.:q‘:‘:: el e -



US D951,318 S

* cited by examiner

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D804,118 S * 11/2017 Kim ......ccooiiviiiiiiiniinnnnnn, D32/25
D810,167 S *  2/2018 Yang ......ccccoeevvivvvriiinnnn, D15/199
D813,285 S *  3/2018 Wel .ooovvvviieiiiiiniiinn, D15/199
D816,086 S * 4/2018 Chen ......cooovvvvviniiinnn, D14/434
D835,693 S * 12/2018 Lee .oovviiiiiiiiiiinniiinnnn, D15/199
D851,148 S *  6/2019 Wang ...........oooovvvininnnn, D15/199
D881,249 S *  4/2020 Kim .....cooooveiiiiinnnnininnnn, D15/199
D919,687 S *  5/2021 Song .....ccooeeiiiiiiiiiiiinnnn, D15/199
D920411 S * 5/2021 Zheng ........cooooovvnn, D15/199
D921,083 S * 6/2021 Hernandez ................... D15/199
D934,932 S * 11/2021 Han ........cocooooeeinninnn, D15/199
D934,933 S * 11/2021 Cho .ovvvvviieiiiiiiiniiienn, D15/199
2015/0018056 Al1* 1/2015 Gillikin ................... HO4M 1/04
455/575.8
FORFEIGN PATENT DOCUMENTS
JP 1628103 S 4/2019
JP 1634642 S 6/2019



U.S. Patent

=

e Y

May 10, 2022

il Y R

-
[
_—

——

Sheet 1 of 16

US D9351,318 S

- .

. ol - e

;

]
Ll e e o e o e e e e e e e ,
L1

!

; AL . we sl e e v W A
[ T —————— - v—y . TP ST LTRSS e Y R e e e el el el - e -
' | " T
] -
r " ' ". B e e e e i e o 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 ol e e e e e e e sl e sl e i e e e e e e e e e e e e e e e e e e
i ' %,
‘-,‘ i L B . b L L e R e e R R O o b o T O e O R R E E b i o e e e e R T Tr Ty Sy S A r"
J L ‘..
1 ' ‘
f ,f 5
i ! . “
1 "y
|
1
f '



U.S. Patent

May 10, 2022

Sheet 2 of 16 US D951.318 S

P T

. .-"‘I -,

¥ - '..--"" e ':\:' .
- u

.-"-.
“‘.mq-——ﬁﬂw?f o
— Humﬁwnmnw'm"m - AN
. et Mgl L il - - - e BT g B A L R - o - - H.
_-.’.l--"-‘-“ R e——— L T - -
- . ._m..—.-l—---.-qn---—-‘---—-"""“"_""_"'_-'--'- ’f - Cal .\'

” -~ ,}-_-l{':-:. o mm e e SILTAI UL T TTLURI LT S em maes
...-"', "ir’
. u® ',
1
J o~ #
/ - /7
. gn’.-.’: == s mm ms s e me e e e e e m e '_'-'.--"
" r.-- - .wm.wr ;;...- -, .m.w m.m.s m.m omewm m.w. T WL LT . W mmm.w e T
oo
MJ ol
e A AT )
; s LTI
) -
/‘{ e P -~
" - R i e - a—per. - /l,r'r,
4
/ T s FrEEEESsss " Tl STATe AW TR ST WTNRT MRTA AT, SRS NRTA RTAT, R RRTe TN TAT ST T
S T e ———, t' t_ ™
. \ ¢ H ”\)
. L] r
/{ x“‘m “mm/"; ! '\‘ f‘rl
_______________ - ;""r_ \ o
F T
. - “ F,{r
- "‘..\ ,r,!'
;o ) “ S
/f e \\ r{'ﬂ
¥ '0\
F
! e
! T
\ ", .
- e e .,
e e et e
N 7 e T STt
e e e i a A ——— e o et s R B e e o bl —..__\'_ T "-..,“.
AN g e R — TS
+ i S . — o ot T e o T -
Y "m“““--'“"'m""""“-“bm*m“m_:pﬂ“—+--‘;+“.-- - ""'\t":::..-h"m
' umwmwnm’ﬂm“m "':"“n.\
‘h e '|I
\ NN,
\ e 'fl.:- ;
§ At h.':'. ‘:}
\ AN
\ DRRN
\ NN
. R
'\ r, e mm e “‘xl W,
W L RN
“"ﬂ- _ { . |~|'| TR R s cmim e T m e meme s L T 'll\‘ g
S T e el N

o



U.S. Patent

May 10, 2022 Sheet 3 of 16

US D9351,318 S

S
‘/.‘ .b__....- “"QH‘H
- P N
. - ra
f*“mumumumﬂm_m_m‘m‘m‘“‘“‘mmmnv _I__:-:‘,. -~ ™
) b
lffﬂﬂﬂl - i
-
e ——

. A

: : )
e O Py

N *ﬁ‘
P Y
f,ﬁﬂf .ﬁ?{L'fﬂ N \x
/‘ frd mm s mm e am -

.Y
el - el e L E T B T R A

o R - A - A A =k S Ak == B e = e e + A
—
\‘ IL1"l
ol e
e e

- .

|

|

-.\‘.‘ ',

,,’ .

- Bz,
\ —r P ..._.____1:__::-.__:,‘1
___._‘.-.—r'_'-f = m-—\lﬁwmmm‘*-‘-‘- .\‘bﬁ"o“
- - Ty
HHH‘H I HuH}“\
S
- . iy - - — M — L2 . L= L= - - [~ S - e ="
b
[
L8
k"
5

‘\:'1. 1‘!

L.ty

A%

. . R S

F1G. 3



US D9351,318 S

Sheet 4 of 16

May 10, 2022

U.S. Patent

.H%IEIEI.'EI‘EEEEEEEEEEE'EIEIE!E!E!EE __..l.l.-..l.h.l..l.-.l.il..l. - am aam s am - e s ..I.Il..l.l.l..._.-

e ._._...h..__.”...l..l..l.l _1‘ .q.-.._..
__._____.__. ""‘Q u._.....

Y
by
LY
[ TR S e S A —mAd AA . AA LA A A A A

]
]
]
]
]
]
]
]
]
]
!
b
b
b
b
.

L

.‘.._I.I_.I._l._l._l._...._l_. L N, R S EELT ML LR LT LT LW LG WL LESE L. WL WL ML L WL WL e

..ll.ll.l.l.l.l..l..l.l......l_.._.I.._.__..__I._I._......_.%[%!%!.E!.‘i‘iﬂlﬂilﬂ%lﬂ%E%:%:%igigigiylll. -

drwr camrm wwr: wrwr cwrm wwr wrewr TwrT e wrm ww

i
+

Fl(. 4



US D9351,318 S

Sheet 5 of 16

May 10, 2022

U.S. Patent

- [N I S I S A LA AA A A A A AR A - d AR _——- —a- & A A - A LA e AR - A A R A R e A A R - —ma A - - a s A LA A A A AR - A A a A AR R - AR - - a s e A e s A el e e m

m LI -

- o wm Ao,

R RN

Rl

._------.---------‘-.----.-.------:--.----.ua.----.--------‘-.----
d / /

.
™

-——. —m— — ——— A — ——— —E—

.
W =aer i e e e cdeade e e sk ey T A ek Hnil L K IR X .rlh.ﬁ LR IR B K e e I.'l.l..'l.il ey == deade vl e e e e de e =k e e =adew e =y e e vaes deade vl e e s e e =k e ey =adew -
: T - ——
S ——
[T I -

ma mm. mm -.ma AEm SmMEm im3 AEmE mMEa Lm_. mEm @mMaR Am. mEm .ma3 AEEm. mEM -ma2 AEmM. mEM L@ImM:i AEm MSmMESm im3 AEm MSaME Aam_. mEmM @mMEAR E@Em. mEEM .m2 EEm. mEM -ma AEEm. mEm im3 AEEm MSmMESm LEmI mEE MSmMEa Am. mEmM .ma3E EEm. mEm -ma2 Am. ®mEm -ma mm mm ima: mm mem rmma -

FIG. 5



U.S. Patent May 10, 2022 Sheet 6 of 16 US D951,318 S

. i e . i - - - - i-lf--.--.--.---.--.--.-u—.--_ -“H_
_ .
- oy

] r I "
} ! j } + I ! ) R
. } .
/ A A A N
- O\

R O - OB W CEEEEE B OEEEEE B BEEEE B EEEEE B R e BT EEElT T REEEE U REEEE G REEEE 8 EEEE B EEEER B EEEE. B SRR i SRR B =B LB LR

-."-r
.__,-"

hm ima mm mm sma mm mmmm. mm m M- mm cma mm. mm ima mm M= sma mm = sma s ma mm.mm ms mm. mm M am M ima mm mm ma mm mmam. mm ma am. mm ms mm. mm tmaam mm ams mm mm oama mm mmamd

-
i
I
I
I
'
]

- ima mm - .m- == .

FIG. 6

.‘__- "..-'__.:-.—j*'*" = - & 4N NN NN NS NN 5NN NEESLF i 5NN NN SN EEE NN NN S NN NN NN EEF BN NN NN LN NN NN NN NN NN NN NN NN NN SN, NN - NN SN N N
S R R
‘.-"j...' ". -||1I ! ' ]. i, i A
NN NN ' z"‘ L
-I“f,.-'-‘ -'th‘- L

‘k“‘- - - o —~ S —~ — -_ -

. Bl L b L L - L

i
i
i
|
\
i
i
ir'.."’ :
i
i
I
E
:
|

A
-_._.-Lih___._.._._.._.__._._._._.__._.._._._.__._.._l



US D9351,318 S

Sheet 7 of 16

May 10, 2022

U.S. Patent

- - e mwe - Aam e ek

oy o wrod
-h.”.-ll T |

1l|l-|IILII|LIII.III-rHrl|-III1I|r|ILIl1-III1ILIILIl.-LI] . —t i
M. oe gl e e e L S
1

TEEET TR

' ,
- d
Vo [ m.
1 ! 1
' & *
] X ._
h 1
o . :
! i 1
b | *
B [ __
i & __
1 1 1
) & *
B [ ;
." ﬁ. T -
v i P . e e ;
¥ S , {o ,_
Vo 3 -.._..‘ !
i ! _ ! R ’ #
] - d
b - ﬂ
B = #
) [ “,
1 ! 1
' & _,
i x __
o |
Vo | #
! _ 1
A & _,
i . ._
, 1
o [ #
T |
v [ ._
: 1
i | ! :
. --_L“ ﬂ,
“ :
1
: #
1
H !
¥ 4
: #
]
: _.
X |
: #
1
x |
¥ |
o ”
- 1
T ___
N i M
i - w
! 1
i & _m
B = M
) o :
] & “
o [ H
) [ W
i = “,
o | __
: 1
b ® #
i F _,
1 __.._ - H...ulu;r !
..l. _”“ f bt \mh ....,_.....___.__ |
! \ RS
] i N )
i i Lt > v\n.\... #
1
' i
b [ :
B = “,
' & H
". __“_ .__
h 1
T |
. | #
' X .,
: 1
... .rﬁ..r‘ !
ool o SN
A e e T e e VT g JRE Mu

FI1G. 8

e T e

Am a.aaasaaaaaam-- - .

17

A A WA AW W W AW W W W T T

-

- e

T T T R T T A R I TR T R T W T R TR W W W W W W W W W W W W W W W W

rul.l_.l_

:
-

- R I R I I T I

r'm arwrererhs s rwrwrerss ws rararerss w's orfwrarersr rs osr'wrewrecer O orararerr e rerecrere s orwcererer e wsrserwrsr e

[ T I R I I I T T R T I T I I R ey - o m

- -

- L o 4,
4 : 7N
! | i D Al
4 ; Yy ..n_.“,__

R i N

N, i
Y \ Y o B
A A b
\ S Wy ot

......f. ) ...r”l “-..111

SeEs SR T T rmh mde sdew o ww. omm o

-

FI1G. 9



US D9351,318 S

- T T -
~~ .l'. IIr
[P - ke
pmrTAREZ=RT - pa=wg - v - -
iIIIl!llIIIIIII!IlIIIIII.-.llllll...-..-................-.-.-.-.-..-.l.l.l.l.l.lllllllll.llllllllllllllln..I.|................-.-.-.-.-.l.l.l.l.l.l.lIIIIIIIl.lIIIIIIIllllllr..-.l.ﬂl .___... .-.... ..,.u - J-. " .
- ' 5 oy - .4._..._.._. L] L] L]
o L] o L -, L w ]
3 1 1 1 L 1 .
r . W -.-_ . Im...f .-.
' 1 * - L . .
» aiqlllJJJJJJIII.Illl||IIIII||||IIII|.IIIII|I111_|111.......................|.|.|.|.|.I|.IIII||.|IIIII||||IIII|IIIIIII11_|1111.......................|.|.|.|.II|IIII|.||II.III|.ir ., . s N .
; Fp.._rr.....r.ri_-r....rrﬁn-.L......+.....;n....;..:......._......__..-...-__.||..|r.........__rr..r-r......-...r...s_.r...r-___L..i...rnn..nn..nn.__-.........A...-||||.....r........r-....r..r...-.r...__.-.r.u..r-..-n........._._...hn.....r..n‘ . LI . . U.J.J.J.__... i
» o . L . . Y LY L . . L " . 5 ~ 5 . . L] . ._._ bl b . § 4, - . " ' . . ) bl . “ b . L A . . Y . LI . Y ..__-_.._. -.p L
. - Yy ' ' - . 1 " Y . . o " 5y L " . LY . . LI \ . f ._._ _ I - L] R N ._... - . 4 [ . . 1 . L] - . . o ._._.._,. - . ___._ i 1, '
. ..__.... ' " L% . " . " . LN . 1 [ . " R N N " . v . . L] .r " L} ™ . - . .___ . . 1 . . ~ . . h ) L . b L[| N ..... * . . '
- T " L : " o + N " : " oo v T .__ . v o D S g W .o - . . N " ' L . . vt .....,” - oo ' Loy T
. . 4 . - ' 4 " - - - ' L - . . y . 4 L § .-
, " . + ¥ . Y . W . + p ] . ... . . . " . N - \ . y . . . . " . ' 0 . " \ . Yo ™ . .
*
A
,
-
I
r
'
Fy
F
]
]
’
]
T
F
;
Fl
]
.
1
-
L
"
-
f
4
[
s
¢
.
*
4
4
1
"
b
-I
' ]
LY
S
1
L3
L]
L ]
bl
'
L]
.
N
L]
! E] n . . P . 0 L . . [ -
.- . : ' ' L " 2 " ; 1Y . L3 ' L] - L S . " y . B
. N L T N L L L L I T L i e . ,_.... . T,
y A T T s - - . ..-.
. : " * o . - \
g . r v LY . ......,.
* ' W -
. ] " o :
- S, . . . - N
- w R v . . " o
L4 L .-.- . £y .
a -_n_ a4 B T T T TR T T R O T R ....
.—. r
S ! -1.-. ! -.-.-
N . .
. b - 1
-
= - ...‘ . ....llh...
...-.. .. . 1 F. .
v n
* r d - ==
[ . . . L TR
" - N .l I-.
§ r r . * -
L A r L] . 1
. . . + R "
r % .
. ; . , e
M . ] - L] . bl
® 4 L] T -
Y * o v ' [ ]
i . . L] L '
" . N . T
. . . [
. 1 [ ] 5 .
~ . ' ~ i L .
. > . ", ] ny |
5 r . - r L] . 1
" . ' e ma e - * !
: - - - .
. . ‘. = ...l-l.-.r.r.u..uu.uu. s t ! i :
. ‘ . B R R | . \ '
. » r : . L]
. . > L] ' 1 1
* ] : " PN .
: ’ i ] . ) ] N
] . r 1 i T ow 1 |
.._ ‘ . . ' L '
. ' Fl r o :
. ' ' .-H..l._. ' '
- - 4 1 R [
. . + Lk . . F .
. . - r 1 ] ! r 1
L] ¥ ! . . ;
L . r r
W . .t L ' ...-_ 1 g '
.r... L1 - " .
* -.. ° ._.L ! - -. )
- a .
" ’ T .l oo
Lo r L T T L
o . e .ol ‘
F - ‘l..l..lll.l
.. i i E e s EmEEEEEEsSssamEEE = ... .y
l.llll1l||-|l-l
. - _ L.
- - |-|.ll..1ll|..|lll.ll.|-.r . n F
— = -
A - - ,
- maa e - i -
frmama L, L4 R .
L R - £

U.S. Patent

— T amom oo™




US D9351,318 S

Sheet 9 of 16

[G. 11

N S

May 10, 2022

U.S. Patent

. w T
- . -
|.|r.-.1.rl.lllll..n.TIII|.._".-lllll-.-..r .
N e —m A w & w Ty W= ..1.-. - . .
- ! mer - - s mmE .-, - .l.l. "
e -- 1lll|1| . . = - b
romom == N o ) * ®
.l.-.....- a7 - T ......._ *
L oam ==t n . . n
am - L= " - '
s - ' "y S -
- [ L . a " '
. N - a . - " Y
. F .ll.l.. : ' ¥ S
Pl -~ ] . - %
- v - ' " LT .
st d - ! . . R P
- - b -, Y - L] ...__1||:_..
.1L.| ﬁﬁ N [ Y . ‘.-.J.
-7 .__. " ..._ . - . )
. -_..- Do . .... W . u 1 -uf“.l..l...
am . | . r A e, "
- - i 1 L} L] b L ] §
Il - 5y 1 b k " L] ' .
' -
r L - " LS N N n .
- N [ L I = 1 .
F ot 1 L] -
- ' _.... LA ] ! g ‘e |1...1LL.-... bl
- L] o - ‘_ - [ 1
LT L ' - 1 N . .
- ' ..... 4 L8 __..... .r-l et 1 . [
- 1 [ - .
it . . LN ’ ' g
. k S oo F 3 ¥ N '
b *
W bl LI | ' y b L LY L ...
" v a ..... = L f “ .
Y 1 = LI - o L] * \
1 ¥ .,_.. [ - - - " LS L} -
i : N N LR ' a . * .
» -~ . - . w \
* . - ' L .
st L L - o ' L N
LA L] " n L] - - N -
== ' . : LT T . . '
1 L LY e = 5 v
il . " y . :
-~ J T e N
_ - -
. “\ N . t i i '
" . L] u - - - - '
3 - -_—— -
1 ' .___ L ' .-||1L.-....._.|.| - ._.._.....I..||.|L|1L.IJ.I-.| -
. - - - - I .
...-.|.|||1...la.lll.ll:lllll.ll.l.-.ll - .Illll.-.l1| 1 llln..llu.l....rl.ll . B
l....-ll11. - = - e m —m m - ar =4
)
f b L A R R R R R AR OE R E R N E R E NN E s s s oaaoa T e e e b R A R R R R R A R M E N B N G G N B R R W N S N A A N A A A - - e e - B T L L
"
.
1
L]
4
]
.
'
L
1
L
.-
'
b
LA
"
1
b
L
™
L]
L]
4
b
4
L]
-.
.-
L
.
]
L]
b
1
L
b
L
1Y
]
.
i
]
1
I-.
1
1
-
]
. !
" r
. LY . ' ]
r——mmm—— - FrrErrr T T e e - e - e FrrrrEr T T T A M m o mm o mmm o m - oo s | ' . i !
. - L
. 2\ a _.....__‘. .
' " . 1 1
4 . . ]
. . . . . . . o
I R LR P r T E F FF FEEEEEEFEE EEEEEEEEEEEEW EWTT ET TR AL TN s = os o r e R EEFrEEEEEEEEEEEEEEEEEEEEWETINTNNT LI LT = om e e e rr e mT
-
.
. , i
.. r .
] N a .-‘h 4
’ g ..__._\\
.
L]
i ’ g i P ER. f
[ ’ . - . r
: S . .
* LI L]
d ] - a " < r F
r * ; .\\\a . ’
4 . .
' » r I L o
v.q 1. - oy . r Fl
Al . i . -
1 - . -
a4 . r .._.."‘.__ L o
4 I r ’ ’ -
. ) . . L P .
i - r i * ra
] + 4
o I ’ . . ’
» T .|-.‘..‘1_- - ’
i 1 . r . ', o
] ] . ‘.\‘.\\__ ' r
! ! r » ’
. -~
" P _..q ] . r 1 r 4
..__ T . . ...-\\\\ ‘. ] L1.
4 Fy Fy
’ ’ . 2 v ' . '
L r ' N r r r
¢ ’ ] r r u "
T f -
'l d - . F
r f _ ' » -1_‘ F - 2
a - 4 + T . ]
!
- ' ’ ) J .1 -
! . b » a
r - ‘_-\ ]
' . " . L ’
F ; , B '
, [ . - i
] L] r [l
p) s .
.‘ ] ’ 4
i -__ - F » .
__.-.. - . ..._. -
- i T ' K-_- Fl ‘ .q.
4 i * . ’ .
- . . ¥ . .
. ’ . s, 1
’ L r [ ] a2 ,
i r r . . ]
. Fl - '
. R . ra N 4
» r »r - 1 o
- ’ ’ . a '
. ’ 4 !
' a 1
I I
[} ’ 4 \\\‘ \\\\ a4 r r
. - r '
r - LI | - i
- a - FE - ]
. . , T
- - - - - s e e e e e e e e e T TTTTTTT T T TAAAA S ——-— = = m e e e e e e s e e e i it e e s e e e e e s FrTTTTTITTTTITTTTOTATAAA - — = — = R T T LI L L R A e B - ._..._ Fi .
. . - - i
...rrr....r1..|ll..__rl...,-.!ll.|.lll..-..r11.||ll.... Fl ’
. ra -
- -
-.-..,.L.1.....-..



US D9351,318 S

Sheet 10 of 16

May 10, 2022

U.S. Patent

FI1G. 12

T T T T T T AT T TR M M m— = = = = = e e e e e ey o T T MM M M M = = = = =

e

~ =

i B T S e
T -
O T,

L]

“u
-

- . - = F N
Lo |1-|.|..-| .
-
- - v
ar " mr
e ]
' !
-
... - o
PRI A |
- L mm .
f 1 ']
! r
-
F L} e =" L n=X
. ' - S
. -
- L L4 s ararEmEmEmEEmEEssSsSsas - = -
- -
o om-- .
-
amm = e "

-—-

- - -

B R e [ [

-
-, ........_.
-
. .......
b L]
"
.
- -
" _._
L]
N L]
1 1
] ]
N '
'
]
'
[ ]
]
1
[ ]
1
]
'
]
]
'
]
]
'
'
]
]
.
.
.
.
.
.
. 1
'
' .
i .
I‘i h
- '
r
v
. .
2
- -
T A
mwmmT L

) R

I‘-.-.

T E EE E EES S s mE st =mT™

P T T OTOT

]

]
b J
F

-

-
P T I B

- - - m =
o s m, -
[ 8
1
!

fq vy e =

- e o

1
E e — rwm W W m T T —— I

d
P et s = e e e e e e e e e e e e e e e e e g ae

-—- = =
" m &R ==

.-.-.l.-.-.l....|||.......|||||I._|I111.1111..1111..11.ll||l||lll.11.l.1i.l.-.-.l.-....|||...
n

V- -

T T R R R R R R EEEEREEEEE NS S S A S-S AN A - = = =

]
]
L
]
L
1
1
1

e

-—— e m mEr

- PR T R,

1

¢
e
N

e e m e = = ey
= 2=tz

- -y~~~ *- - -

s
-

=T T E EEEEEETmEEYT TS =T

R T T T T T FE EFEFEFTTRTTTER T TR EET T T = = = ==

- aaoa

-
r

B R i =
3

-

S E

TR,

"
Lo
L]
n

- =
-

i T T

F

_—— e e o

e i T T T e e e e e e e
1

- -

R it il e T T Rt R

]
R —

rl
-

-

l\I'.-l-

-

F

-

r

Cm

Cmom T



US D9351,318 S

Sheet 11 of 16

May 10, 2022

U.S. Patent

FI1G. 13

a4 mmmmmmma s s saaaa

E N RN OE R EE E NS S S NN EEE NS S S S & A A AL d

- - .
- - .- - e — § = m o= T ] . .
h1l....|ll % R L . .
= . L mw— T ] :
- . ) C e - ma s - ’ . i
_— e m T . . Fl
L - , - . dimamm — o m r =
- a .- .
. T a7 e mmw=F I P - i
4 ST e N ' ..11;-;.;;:||||1 ‘ - )
1 ' - - -- b .rlll.-.l.....l...lu ' L Fi -
! “ .L..ll.|.111.r...|hl.-..|ll e emm T -.rl p s =R ST .-_._. |”
d - -‘ll 4 .
- - . -
T fr ot ra m E Sl i e m B R hmmm e e e mommm e mommmommaomaoaoaa s o - o ettt 4 E R maEmEmEEEEEEEE e e mEEEEmmmmmmaaoa s omoaa s - - o - et tarrErammmmEE .. !
'
]
. '
. '
-. )
. '
. '
. '
i :
: H
: 3
. 3
. E
I- =
i .
- L]
. .
B L ]
'
' .
'
]
'
]
'
]
'
]
'
]
'
]
'
]
'
]
'
- ]
d
- [ ]
d
- 1
d
. 1
. ]
. ]
. ] .
. N wlw
d . -
. 1 . ..
. L] ot .
] ] al .
[ ] r -1 1
] " ." 1
] - -_ 1
] - ._ 1
] . ._ 1
] - ._ 1
] - | 1
] . .
: 1 .-_._...
[ ] -
. | _ -
1 - T
2
. :
' ' 1
' ! |
' ! 4
' ! d
' ) 4
' ! d
' ! d
- . 4
.. . d
. d
: : d .
i . F
H . d
i . d
i . ullli
- L]
\ d
'
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII - - - . D il
L4 =
* -— - -
b ) .......n..-l.lln.-.i..L
; L,. . |1.l.l.l.l.|..||
- -
bl -
-
L] .f.l.l|.l il |
Ll R |
v -
N .
[ i
Tome ,
- e, »
- -
-I.Illn.l.l...ll
ll.ll.l.

e .

'
a

-
-
T T S

e T I

— -

- -
R

T FTTT T T
o L T

o
1

- -
IR

1

- wwow oy

‘ ! r

' ! k.
rww L P

1
" mmEmpEw T
]

k'l .
e N T arar



U.S. Patent

May 10, 2022 Sheet 12 of 16

US D9351,318 S

FIG. 14

B

Iy

N
.

Tm mdnadla o

dFjgy@m=mmraaaaaan

e
e ol

™
In

- -

R R R R T T T R T T Imim mdm 4 E E E R B E R E W W AR RAEAATAMmMAmMEm A Emem— = — = === e e m = = = = o= o= o= o= o= m = e E R R E R B oE R N W W W mom o m
r L]

r " d

. ! ‘

. " i

. ]

" ]

. 1

r. T4

r. 4

r. '

: " .

F' '

.

: '

e !

. E

H .

[ - - = = = = maa s f e m e e m m m EmeE 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 m m o m E e e e e e e e e e e e e e e e e e e e e = e = = = = = = = - - -

_I-F 1 s . . i

ﬂ'. 1 ]

. F 1 i

P ! *

0 1 .

r 1 ! )

o 1 *

! ! . !

v 1 )

. . ! "

"
1
! ! o N
' .-

| , . 4 .J..J.l..a:u..::'_,
| . 4 I . X b
I'- . ' ] 1 T ' W
- ' ' ' "
. 4 .- X -.
- o,

' : : . a” g o

. 1 '
LI ' 1 h " 1 "."'
: 1 " ;

(- : 1 . . . [

[ : N - .

[ K 3 b T ¥ .'

1 L] r 1

I a . L] ‘ h | L |

1 ' . .

.l 1 ! 1 1 ' .,"'

" . 1 ] ! . .

LI [ r L]

. " ] . !

. . 1 ' . '

' [

.o . 1 ' ! . LN

' n [ 1 .

' . ] ' n

L N i r - - 1

L) 1 1 L LY

, " . 1 i ' . " [ I.

N | L] M L L L

. 1 ' 1 o bk [

r_l - ' L] r P L I I|I

. : F . . F LI | "

. : 1 4 i 4 EE Y "

1 : 1 “ | JI. L L] L.

S : " . . b Ty o L

. 1 1 . . ' 'R Ot

]

. " ! ' A . L AL LI

r. 2 ! 1 b R 1'l

. 1 i . - Lh LY \

" I i . .1 "‘ LY '

] i " T

. 1 1 1 LY . 1 L

e " ! ! ' L] ' 'I 'y

.. | ] . . " _'Il "l

" on I i , \ = ".'\-__al“-' . .

f' 1 i . L] Tea et . LY

;-‘ ' i . [ 1 '

. N

, 8 1 ' ! * b 1.

;" 1 M 1 " oy

: . - - y .

. ! - v - . Wl

.- 1 ‘ N A - ) -

=z \ a " . - . bl

Lo “ 1 1

;- 1 ! ! ! T ' a'

. 1 a 1 - Y - F)

! . ] "-___ 1 e hl o

': . . ] e I-I-I-_._-"r:‘_'_-'-__‘_I____.'-."‘

. ' H 4 _*"‘--..'__\_

| | i e om o ==, R

L] - - A - - e, . -
1 - -— -- .

1 | ' N -\.'.- "_,-" . "\._'. \ - -

| - -

) 1 e T LY ' *

. ' . . - . - .

P . . L e ‘. - .

g ] . - C mm omomoa_ - [ N
1 . ' - - - = - L] '
. , ! q 'y - F - Y - . .

' B 1 Y P . . Y 1 '

[ i Kl - .

- ; 1 Y ] . . L} . 1-

1 . ' ' 1 v

| i 1 . L] [ . N v .

Foa . N . i r ' [ N

1 1 1 i s L] ] ] 1 [ .

[ : ] . L | d ] i ! 1 .

[ : Y L 1 i .-.1-| . |
o 1 1 ' 2 1 B .. 1! . .

' L] 1, L] L] ' . ’ '

" " 1 " b ! i ' ! A
L ] ] 1 . - i » L v [

o - 1 . . . r Fl i" . 'II.1
. " LY - » . Y
o . L] "o N _.-" r ' " "-.lz
L | [ oy - - l_r -
|_. L] . ' "\.\_ .~ ...p ;1 A . -

' " ' vow - - _ - - . . BN ]

, I - LI ) T e ma- - e - ! -='

‘. ; ' - - N ST U
| . 1 LI - - e -

H 3 . PR . - 1
. ! i ' ., e ) T A" \ L
. : ! - i L *

1 . L] e . - L
r - —e e —= T .
rl 1 L] . ]

oo 1 ] . '

L] 1 L} 0 0
N !
rl _. ] . 1

. ' J MRREELI I IR
] - L]
rl 3 [ ] . p
L " ' i .

, P 1 i | !

:' 1 L ]

., " 1 i ]

L . L
c " 1 [ .

" 1 ' 1 \

. ] .

LI ! 1
: " ' ! I

. L] 1
! 1 .

. F 1 ¢ L -

- 1 g ! .

':" 1 : 1 !

! 1

: .

I ! ! '

v 1 ! " '

1 1 i 1 ]

1 1 b '

1 ! . . ]

1 1 , " 1
1 1 f . .
| - 1 ' I
. 1 .

(- ' I 1 1

< . ' 1
(- i ' X 1
[ i 1 ' '

"o H . y .

V. ; . | 1
L ‘ T - === FFr FFY¥YTTFTTEFErFEFrFTTTYTToTOTYTTSTTRAAROTT TS - - = = - - = = - — M 11
1. : 4 s

. 1 M

| N ~

- 1 ! ! .
1y . 1 - 1
' ,' 1 . 1 '

Lo . 1 < L !

L) .

.I. L] 1 " L] 1
_Il . ] . . '

o N 1 * " ]

" .

L . L] | 1 .

" L] i * 1 1
I.. L] . ! . !

r'l 3 L] 1 L] i
| . 1 L i .

. i
oo P L 1 . \

T : " 1 ,

. : ! ! . 1

] : 1 ' L .

[ !

L] i [ ] ' 1 '

- !

L] . [ ] o L] :
:l . i ] - 1

] ' i ] 4 |
r - 1
" ! ! L 1

L} ' [ ] ' 1 X
:! I 1 1 LN .

. P 1 L] I LA \
- . ‘ 1 L
:.' . d L] ' :
ﬂ.. | d 5 '

. 1 d . ' \
II-' 1 d - 1, [
P I . ' oo
v 1 : ! ' .
L 1
I | T e R R A EE EEEEE g ' . '
- . a - 1 \ 1

' . 1

! ' . "

1 1 . 1 " B

1 : . 1 d \
' . ' 1 \ '
1 .

1 | K I H .
1 I ' X " L .
1 ' 1 1 a4 .
: - ~ - .
I'. , ' ¥ 1 T .

- ; ' M L 1 '
[ i 1 ' L 1 |
(- i . c . ' '
[ i . | . 1 '
. ' . . . ] .
- _: 1 1 . 1 N
' = . 1 r a ! '
(- : 1 . . . .
. d .

L] . 1 1 \ 1
LI | . L] h -
lon : 1 1 : - '
o . 1 1 ¢ L "
Lo . 1 ' . ! '
Lo . 1 | ' b,
|.. ) ] . r.l" 1 .
. . N - . b
. £ . . d .
' " r - L H
. " i -1 ' . 1
I i il F e rE EEFEEEE FE T T T T T T TR W WM T M M m e m = mm = = e e m e = = Frr e FT T T T - b m e m e m e s st a s a e e e e el e e e e e e e et L e et et mamma H .
o 1 i
: LS L] ' .

hl., ] r )

] ]

. ~ ! '

L] 1 '. L

- - )

N 1

., . ' |

r " . F] ]
N Al roa ]
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 el R R T R il ettt _-— = ——- r %

r 1
1

*

r MM T w A A m A m = m s it s e e e e e r R PR PR FTTTEE R E R F TR TR T TT T TR A MM A T T A A A A m m = = m s s miiimis = s s s s - - PrPrPFTTTIEFEFFEFFET T T T CTT TR AT O O A, : e

r =

1 - ]

i v

" LI 4 L

: ‘- 1 |

! .. ' '

1
. . . i
R R N LI T R R O R O O O R o S S e e e et it TR AL L L T S - oy
' ]
1 1 ! wt . ¥
1 E ¥ | 1 ] e e . 1
. ] . .|'I' fr r 2 R . Twmoa ' 4
J - i P - L R e T T T R e e R L T
‘l_l.a.a.a.a.a.a.a.a.a. r _.."" . ...-F' -

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 e e e o e e o e e e e e e e e e e e e e e o e e o e e . L -

' " . T

. T, L

\ . b

1 b - ¢

-, :

1 - . L}

. " ek

1 - L

1 . 1‘

1 ".:* '

1 g :

'q

1 L]

1 ""l-

1 - . I T E EEERpEEsEsamEEEEmE TS === = ErE s oEoE oo P 1 m oE R E E W W om oE E N E Em S mEEEEFEFEsE=EE ==k

‘ e T R e e e T e e kI T T T T T e R SR T v

. -
4 F F N u -
-

1 F . [ ' TE-

] . r . i !

R T N . ‘ : e mmm mn [
o i R L T el el R A AP P R e .
. " ' ! .
. n 1 :. ' 1
. n 1 II ' 1
' ) n 1 II| '

A AR RS A AR R R EERE Rl . T

e L N N i R e e e e e e



Sheet 13 of 16 US DI951.318 S

U.S. Patent May 10, 2022

FIG. 15

T T T T e e e e e e e e e R R R E P P P T A T T A T AmM A A A A m T e m m e e e e e e - e - e e e e R R R R PP P T TT T TASMAAM A O N = — = = = = —— - - - - - - -
n
n i
L]
. .
R |
.
. .
L}
M )
L] l:
M 1
I.
. .
]
" r
.t
]
.
. v
.
M h
] et
. B
1 v
' . . e
R T T e e T R Tt R
1 . ' .
1 v
] : "
1 .
NS E S S S E &S S NS A dddoddd S e s s om o= o sars s kL LEEREELLTETERERLRLENS S S S S S &S S NS NN S ddddd e o= o= s o+ os s o= kL LERLELLLTEERERRS "
-
. ] . v
n i . . . ' '
. R R e e 1 1 4 4 4 moE E A Em E EEEE®E®E®E&®S®BSB®EBS§S&®E®S == ®®=&% & 8" 8 =88 88+ 1 1 e LR R R R .-
' ! ' '
. 1 , 1
[ ] 1
. L] JOR R N B o m o m o m e m R eI el s e el e m.m = o= o= o= o= oo m e ommom o= o= o= o= o= o= o s m e gamatE E B E B N B o B B B ECECECLES eI ST S eI m = = o= o= o= o= ommm e mm === o= o= o= o= o= Z e .
. ]
’ -
T . ] ' 1
‘ r - . 1 . ] 1 1
L q =k, L [ ] 1 1
. N . e e e e e e e e e e e e e e e R L L R L A A R L R A R L E A  d g S g g g d g oo e e e e e e e e e e e e e e e e e e L R L N L A A R A AL A A R 4o adaaaaa o a
[ 1 - 1 . [ ] r i I
. 1 "
L] L] T,
- - 3 - . [ ’ bl
i, . * . r .
LI ) . U | -
i ! - . L] r L
Do T < . 5
L) r . [ F llI-
M. . . . ] .
] ’ Lo . U | Yo
rl' . ] . L] " Yo
I | ' . v ] Yo
L . 1 . . Lo
P ) L
L) r -'I. Frrrwr v rrwasaaaawTTAA s - = == = === . f s s s e e e P FFFTTTTREREFRETTTTTTTSTNOROANATTA - = = == = === s s s s sk rrrrT T e b l'l_
i - ] ]
. . ' . : L
) : . B k l'l
. r - - - ] ]
- . _ . . . . '
L' LI L I FF T T T T T E T TATN B A A AT TN M= === omomom il momomomoeommom R R PR ERTTTREFEFRF TR T TR T YT U WA TTA N == mm === i momomoe e omm e e R M
L] - . 1
L soat! [ ' : ] [
. LA i \ - ] '
] b - 1
' BN | LY . - . ¥
.o 1 =1 Ny . " F = F =T m e m = T = = mm e e e e e e - e e e e e - e m e e m e e e e e e e e e e - e T —mT =T = = e e —m m e m e m e m e e e m e e e e e e e e m e m m — = = = = = '.
k .
A 1! L IS . = L I.
L roef L - . ' II
d L .
I P ., " [ '.
o o LI r" . Llele m m ek e L LR N N N T E E R E R E M EEE R E R EEE R F R RSl a sl s m om s s o= om ek T N N E LN E EEEEEEEmEmEEE == == Emom e ond ey l'
I roai i: " : N l'
' ] N
: PR - e . E 1
. ' * : : L L !
] a - L L]
.. .o 2 . e e ko e R R ER E R T E N E N W E E MmO EOEEEEEEEE®E®EF&s 8 ®%8°11 1 ¢ e ok r F R E R R R E T N N W N E E m o oEOEEEEEEE®EE®EF8* 85888 ° - i
4, i a1 L . ¥ b - "
|' L at " . 4 . . L i "
' . . . ] . ' . n
i' ' . ! . . 1 l|
'l r -_‘—....--;_..' ) ¥ I R e e e I R I T e L R TR T T R T B T B R R I I T 4
- . - - v 4 R
rI Il . T r ¥ . . . I!
p i ! » 1 1 . 4
| i 4 " M P
i ! . o=
[ 3 e T T il T T il Tl T i v
- A M ' . =
h
' .
- R o N 1o
" ] . . , =
- r P . . b
- L W M R A B AN N N o B N ko o o d oA o= o= o= o= e e aom o= kR A B R R R R B B B M B M N M M JE SN M A N M N N o B N N o o o d oA = o= o= o= o= o= s as s om o= kR R oAk R R R R R M R M EEE 1"
El 4 . .
.- " . .-". . i . vor
- -
ar=" . - . i ' !
- m e = R FoE . r Erw W o rmrFT A 1 -
. '
. F e e e amEEm R EEEE R R R REEEE LR Ch e e e e h M A A R R R A A R E R EE N E NS W E R R EEEEEEEEEEEEE L L. e e s stsssnrrammEEI o
-
2 =T T —a g - 1 '
o= 1
- N i i T L . ’ '
" e, . . 1 1 !
N . e e R I il I R I R A iR CRC IRy .
- s '
' 1 * [ 1
1
r s '
- . - ] 1
- - ! - . - 1
2 = - . . ] r T,
. S
" Lo
' . i L] r LI
» n 'Il‘. [ r 1.
- " ] T
i . . r .
L B b e e i imsraim = o= e e e e e e e e e e e e e kM b A M A Mk M ko b L s a4 = = = = = = = = e sereem = o= o = o o= o= o= o= o= e e e o om e L kM A A A A AL o aoa = = = = -
H | ) - F Yo
HEN
. | - Vo B . r Yo
' - b
Ll ' LI r ot . r .
] ' - ' T [ h
W 3 s, . N ] oL U | v
L] ] : " r .
il ' ' 1 ] L] ' 4 b L
LI , LI . , ] ‘. S - ] o
X \ A
L . LI . . ' rd 1 ] b
L i LI L] - i ' ! W r Em T WA TTTTTR R EWR W W T TN = = o= s s s s s i = A r EF E FTWTE®EEEFmET®m®®EETTET W WD WET PTY VW= o= o= o= == s i i i A - mrmrFrETmTmE Loy
' ! LI ' LN T -'-" i H ' ' . L
- b .
rr ' " " - - - rr ' |_.
. .. . - . ; . - ; .
st - " " - o, b k n
" a ! . - - - - . . . '
- - L r - . I r F T w W N o F FEEEE®EYTWTT N W WY T 7S = = s o= o om s osmEFF R FTT O FFT TN N N FE EEEEE YT EEW T TS = = s o= omos s os=mpEEFFTT
- F - LN L}
.l - . - . . . '
4 - o m " o Ll . 3 1
' . - = [ .- A . 1
X - = R o = - L. » I.
- - .
I r ‘-.-'..-.. - "F - . . . . . .. |.
: ' St e ar r r T ETTETTTAAAATTTAAAAA A A A S m— e e = e h e e m e e e e e e e e S FrErrFFFFFEFE P TET T T TA A AAA T TA A A A A A m m e e e e e e r T T EE & '
- . - - . 1
1 ' e L e r 1
r i : ' 'y
r 1
4 . k ]
] i Mlmim mTm e e e e e e e R EE NN B R NN N E R OE N NS EERE R EE N E R RN EEE Nl sl e e o= o= om e o= o= omormm e B E NN N E BN OE M NN NN OEEEEREEEEEEEEF R R R R ey l-
' b 1
—— === aad - L P
1 P L 1
' . : . '
n
3 4 LI o i e R E E N E M E EEEEEEES®E®®E®NE®S®E®E®E®=R®=®*F®*5°”§”®E BP0 & . . R L L L L L L R R R v
1 ! . ;o
1 i . ! g
] 4 . I ;o
1 - . ' .
\ r B T 1SHta 4 E B N N A E E E R EE R EE W W W E A E T EEE TR T REIAEIEI S s o s s L LI 4 E N N N A moEEEEEEE®®EE®ETEEE®TE TR TECTCECACE h
M . P
: F , .
4 !
d + 1 ' .=
1 . .
i L e f e e e e e e e f fm e e e m— e — P FFFTT T TT AT AT A A A M e e e mm m - e e e e m e m - - e e m—m —mmmm— P FFTTT T TR T T T N ——— — .o
1 . R . Vo
L} . -
, f ' : 1
] v "
' Il . . . . . . !
L e L T L T T T T T o o o T T T T T T T T 1T
r i : !
1 " ! ! b
1 1 . | I
* 1 1 . vt
L) r. rl-l.l...‘.‘.-...-.‘---l.l.d.l.dIJI-.I--.- --------————I-I-J-J-I-I-I-I-I-l.I.J...‘.-.-.-.J.-‘--I.d.l.l.lJlJ.I-I..-- --.-----————I-I-J-J-I-I-I-II I'.
F
i 1 1 1 !
1 . u 1 !
. . ] i i ' 1
| P T T I T T T T s e T ol i R R R .
4
N 1 ] \ 1
- i ] r LI
. 1 ] b LI
. T T T Tt e e e e e e e e e T F T T T T T T T T T T T T T A A - —— === - d oo o - D - - -t e - - - - FFTTTTITTITITITIT T I TIAAAS — - - - - = - - - - “
r b [ ] ' '|.
r -
' .
- . "
r -
. - mmA AT HA A= === f s s st st s s s e e s s TR TTITRE R TR T, )
. : A e e ot amsraiE o= e o m om om om o m m e e e e e e e e e e e e e e e ke e e e e e = = = = o= = s = o= R o saramaiE = o= o R o om omom om e e e e e e e e e e e e e e ek === === == .
1 - - r .
] 4 W . " Yo
' 1 . . " L
1 o 1
] h r IR | Lo
1] ' ] .
. 1 4 " " LI
b 4 - ] l'l
'
4 d - L
. = m o W W W R OE E E E E E E E E FE EEF FF I st ata o+ o4 s 4 s =ty da T E.E.E.E E W W W N E N N N WOE WS EEEEEEEE®EFEEEFFF I 1.ttt 4 e a4 e sl LT EE e EEmom # [ ]
' ! .
. ' . : ] :'u
3 ! ) R v Lo
L] ) ] [ ]
1 ! ' F Em m W W E N E N FFEFSTE S EEE T " EEFF O s+ o+ m = = = F T F F E F F W T N NN N NEFEETET®ENFNFFEFSEDEEEEEFrrE: = =R FF o1 ¢ D I I '.
N ] . . I.
. ] ' . 1
i . 3 [
\ q . I
- ! e r e e m i mm m o mm m o m m e e e e e e r e r e s e e i —mmm mmm m - '
. 1
: . . . k , !
'
. : 1 . k a P
- ! 1 . + , "
d T T T T T T S e e e O O O I A A N L L I I B R I B I A e ey e e L T L TR Sy Say Say Thy To Tuy TR S U S S N N S S I D I I B BN A B Y IS BRCL I Y S R ) 1 n
. r . '
L [ ]
3 I B r
[ 1 . L "
' " . '
L [ ]
. L i L o E o E E B E o E e m omoE oE Em R E W s s a mE s a4 e e . . . f i m e Em s mE e EEEEESSmEmEEE=aE=aaaaa s ‘
.
N ' 1 H , v
n
) ' \ ] : ’
' F 1 d .
'
r
N r L Lot e it et gt 4 4 E B B B oA m om E R E E E E N W OEEE R R E E N E B E B ECECECECECGE R htocwc sht et gsacl 4 4 E N N N o mE E M m E W E mWOEEE®BRE®E®E®E®E®E&E E ECECECEEE k- !
. .
1 ] i : ;

. H 4 i so"

. . F L] - "

. - ' L - = = e = = e = = = = = o= m = mimoim im o tm sm Pt PR Pf Pt RC PR P P F T T T T S ST ST M m my m m mp m e e e e e e = = e e e mm = = = = m = m = m mim im tm sm sm ms Pr Pt Ef Ff PR P F T T T T T T M U M m e = ey e e = e = = g 1"

1 H " [

f : . L

[ ] ' X r

] CE E Ea W EEEEEEESSEEEEE"> . !

i d ' - ] ' T
s .

T e o T T T T T T |

. ! 1 . ' -

. r 1 M 1 . . -

| L] : 1 ' [

1 i . 1 . ' L

PR R oA A A A A A E a4 A L A oa o ddod o o= . s e e e e e e e e e e L LA A E LR LR R A A A A A A AN E L4 d L dodoad o= o= . s T P, |
P . 1
1 . L] : [ ] 1 1
] L ] ' 1
] ! 5 ' [ ' 1
- e R o . T T I O T e T T T T i T e e e A I T T T O T T T i T R R R I P s e )

1 I r [ ! 1

1 ' I' 1 [ ] r i I
'

. d ] b T,
' 1 [ ] [ ] F L I
1 ] 1 '------------------r.-r---------------------------------------d\.-----------———--------------------------r.-r-------------------------------------------------------———-------r "

. . ' -

. ‘ i ] . r LI

d b " r LI

L] i
1 1 . r L
] 1 - - - tim = m e e e m e m R R T T T T T T TN TTTTTT T N == m == = o= o= o= o= = o= = o= oaas L T T e I T e I B B e y .

N . . .

' r 1 . .

L] . ' ] ]

' ] " . LI

) ! ' 1 L

| . . e di 4 M, 4 4 4 4 4 d ad d oem e e s mr mi o = = = o= o= om o m o = o= = p = o= = e hm e he Bm e B de e de e A, d 4 4 4 4 ad d ad e s e M = = = = = = =1 =1 =7 = = =t te e F L "

L] ] ]

L] 1 . - . -

1 . . F F T T T T T T AT RAAATAAAAAaa T m —mmm - - - e e e e - F F R EFFFrE N T T T T T T AT IAAATAO AT m —mm - - - -l m ——m - rrrFrrrrry Loy
' 1 o, " L

r k [ ]
m ! ] . L] . 1

' - . k L]
r ] . 3 1

“u - ] M

1 .r 1% i e R T T R I I e © s s e e e e r e R E F F EF WM N N NN EE EEEEmNNNNFEEEEEEFrE: === EFF 1

g - ‘ e e e e e e o C e L L A L R L L LR R LA AN A E A moaE AR L R4 E 4 E 4L o=k s+ 4t m e e DL LA LLELLEeLasammamaEmEsEananan . .. F , !

P e e e e e e e e e e ammammmaa  a, S

; ]
: i .

r L} 0 r‘. .

1 d . L L]
B . ]

N .

. ' ' L
' . :
' ' .

' 1 " ' "

. 1 B m o o o o o o o e o e e e Ee M e e e A A A 4 A A A A e e e e e e e e e e e e e e e e e e e e e el et L g ™ L]

r ]

1 n
- . - - P s s = m m o m e m e e E R PE ETTTTFEFEFFEFEFT TR T T T T T T TN CAWWT T Y= = = omomomomom o omiiini o moEomomiEomomo=mEpREPFPRFRTT™TT™FFFFEFEFTTTT TR T T T CWCWCTWCWT TN Y= == -----.
| -

1 -
-

1 ]
A - K
a d . r

-
a ] - ]
- - . .
L] ] - R R R R N N X N R R S N S N rr PR N Y EY Y N1 R A R L L LI I
: - - | ] ]

] L 1
ot arr i | + I y
1 e " s L
pP=—m————-- - - - - D T T T TR I I R . L] '

- r - S r-"-"----:
- - . §

o . " bt e R ok ot o ot et Y
v
> . " 1
b . r .
- 1 a4

r [ ]
' ' -

: 1, .
f . » '
:'-- - iy

. .
i r .
-
I -
- [ ]
w
4
FE=, - '
T
Fl - ," 1
i . » '
. ™ Womowr . T T T T T T T T T . S R E R E R oE W EmOE EEEEE®E®SmE=- ,
[P | C T T T [ m e m w ww wmow At I A sy s mi s m o= s = s e e T T 4 R R R E A E OB OB E E N E EEEEEEETOWO™WW W W W BT AGY A AW n o= omm om,= o= =TT \ .
[ | " ¥
: ! N r ! . .
i I._.-.II----l-'-'_I"" 1 i H
' . s o b | . :
. e — = =L = :
T T T T T T e e A A e e e e e e e m e Eym T o k . . . . . . b e m e . .. .o -
g - - ) L . . L e ot e M M e mdma e a e m e e i h i e e e d i e e el d e e e e c st s r st e d st g mmmm s g
B R e e T T S I .-.-.-.a-r.-.--l.‘r-- I—.--.-.-a-a-a----------.....\.uuu-u-u-u-u-u-\.-\.-\.-\. ---_l; A a N pFEEEEETEEERE m E oE E O ER o E OB & E m WA A M oTaomaomaomaoma = oy
1 1 1
) r L "l . 1 i
' 1 r 1
r r ' 1 | 1 .
r
r r ! 1 I 1 4 .
0 ' 0 - 0 0
R e e e et T -———————,-.-.-r.-rr.-_.----.[ 1 N rrrr s rrrxm s s s s a s rraa A A - - - - - -4 - - - L L R R i T T e T T
. . _____.___,__ll - [ T3 .
= -
-

-

=,

-
s oa A

-




US D9351,318 S

Sheet 14 of 16

May 10, 2022

U.S. Patent

FI1G. 16

LR LR L

- = = T TTEFEFEFEFER PR rRTTTTOTO® o4

" a m e e mmwmom I

e - Vo a . I f 4 4 m oE m o a momE E EE E ®m®E®®S®E&®S®®S®®=®&% &5 &85 =5 8 =8 o®E LI 1 . R - — e . P4 s m o omoa . f e
s 1 r | - ! i . I
N .
.- A B . - . -
- e T . P e R s mmamma s s aeam, WS T TR L3 -, o .,
M - - - -
. LA 1 - ~ Tt T e N
’ .1... 1 L N ' - - -
v * il il - - e el e = e REE T ] - , ]
" - 1 1 - - o
_ ] N -
1 r n . "
r .
- b= s s TR - - -
r 1 a T - - "
. . . .- 1 -
! n .
1
] \ . v . .
| F] . % "
' " W
K + L] L]
- . f e L L LA R R R R A EOE R EE R NS S E S W EE E RS = EmEE s E E EE Ao = = = o= s f e L L L R R E R R AR E R E E WS S E E o E R R M E o m oA a o E s E E L4 = = - = hee e = b - -
- -
. . . [ L N "
. - L M n v
. N L .
. I I I .
_ N \
= l..r 1
.
.
LB ]
- -
. " \
= . . . '
R R R I R I T T T T I I N L R N N |
. B T N L . - N
- - - € .
] TR ] - L]
. S . . T . L |
r - L L] b '
] o -t T _w=w S ' v
" - - - L) '
. o ’ . I T -
u - o ! b . 1 "
-
[ ] .7 ] r il L] LI
. - . 1 , L LI ¥
x .... - . . [
¥ r ...1. ] e 1" ] ] .
: . . ; iy - R 1
Cp p . . s 1 [
F . r . [ - . -
1 - r um. 1 ' : .
] x H o1 "l . " '
M ’ 1 | L __.. ... ._._
. 2 ' 1 L ] M 1
T 1 ]
] . ! ' 1 [ . | .
. \ ’ ! (. L .
1 i r 1 L ] ¥ I
" 1 1 ' 1 L | [
. * 1 ' 1 Ir1 LI .
-
. ' 5 Yo Ir 1 b -q
. .._%.-u.. 1 ] H
] ] . k._ ri - . ey
- 4 - ._____._-_m_-... Irr ' o
: ] -, o, frr - L
; r I PSR L] . et Tty o
. B L B 11 - frr < .__._.
: ' e LT v, ' H rrr - _-. X
: . ok N L 11 ' frer . _'- ...
- . A . ad,. 11 2 b B . _-. ....
- ' Wt " ] ') L 1Fr . [ T
- 1 e - — - u ' [ ] 1 D .;_....
: P i e e oa 11 ! , o i !
- L] ._._. - TF = - Lo ..-. 4
. ' . ___;"_.__I... re s . " I
5 Y L . 1 oo
. ] - J-__ln_. T , W '] ]
. ' PR = rL [ b . .
1
. b f PR +L 1 ] L] .
. ] H r ! FL I . - '
. b L ¥ 1 Floi L] - .
L] - 1 - L 1
. . - b [ i . 4
. \ b i 1 P < ' f
- - 1 1 1 pl1o -.- . '
- " 1 | 1 ! r . il
.- . L . 1 Pl .o
. - %._ . LA -
1 r
d . L] 1 T + . a .
LY . 1 - . i1 F - M ' r
-.... .rr L f . PR J . ‘.
b - " L] ' .__I.-I......_._.q._..- . )
" " " 1 5 ! F B
. _ . | ¥
. b ' i ‘o,
3 LY ._....... L] 1 . - 1 .
] L . L] L ] ] o
N -
[ ] . . . - . LI
- - . . -
" . T ..... * ..-....... ! —.. '
LY - o r
n -, ..-..,.l.llll-ll E
. .. o : .
- . e - r
. T . o
. B ' »
T o e
] a .
] r .
L} F
] . '
] I
a .
L} -
- Fa
" .ll.I.||||.||.1-|11l1l.-..l..-..-..l..-..-.l.-.-u..u......l-.L.llLI...un.|-. .
] e
L} ...u.I.||Ill.-..-.-.-l....tlll.l.l.l.-.lllu. . - 1
- e e omomomoms o= ot oL o.oo . .
. . . ] .- R e e, r r
|||||||||||||||||||||||||||||||||||||| - . e e e e e e e e e e e D e e e e o e o o e e e e e e e e e e e e e e e e e = . I R | - = J ' "
. . . . . o .
' ,
4 2 . .
1 . . a .
1 L] . r r
' . - i
§ - - .
“ - . ‘
L 1 - N - -
= e = e = . P -
. ' . i - - .
- r -, '
L] 1 - .
. n bt . ; F - -
- ' » =& M oEWE E a4 - oy _ - - &
- - JHEEEEEEEE s R EEEEEEEEEE= e = = = L T . -
. LI ' LI “r .- - -
. . . r -
- . o " m ot mw ow-—" - -
L e A e e T TFTTTTTTTTTA A== = = = = = = = T, FFTTTTFTFFTTTT T TTITYTCTAA AT T T T T T r TR A A A A g B o= . . e, I ] —a= ar
- v ' T m o mom R g — m o o 2 e e el o o m oo e e =TT . e m e e -
- . . -~
S . i L] 1 fml 1 _. r .
T i m e m A e ommmomomomom e om e s om s o R L L L LA A 44 4 4 MMM N LA LEE e = m o= ommme === m e e gL g o] e T T o

- T iR
- T =

Y - ety wmmasaasaa=mIIAATTIATT

-



US D9351,318 S

Sheet 15 of 16

May 10, 2022

U.S. Patent

FIG. 1/

- e e rrFrFTErET R T R -

P T T e e e e et e

.-.-.1|llllllll.r.r.-..r___|--u_l.lllll-.-.-.---.... . - ST T T L e 1 1 4 4 4 m o E R E W E EE EE® N &SRR =E=S === =& B ®="o§°Eo®EE ®E R . . .......n--illllllll.].lu-.|.|llll-.-.-|||l.
R | b, 1 ., . . " R
a- r 1 S .
- 1 L w 1! B
.- | [ 1 - 3 T
L R I N T T e Tl . e L A m = mmmme T T MMM M M= om o= === = = = === o o e e e e e e e e = o= om o= eom o= o= om o= mm o Tmtmtmtm e momm o om = = MR ETTAC A S e
. - - \ .. \ .
. o T . " 1 1 -
’ - . e m m m e e e e e e e m e = m === == =g - ., ] 1
mm 511 ' ] }r ] ] 1
) .1-._ ' F] - - " 1
. " i w . [
a
. - ' d k . . [} r
. L e e e e e e et LM A LR R rE L aaammmd N . ’ . r
» -
> ’ 1 1 L r LI
i o w o rrmEwm . L] !
Fl 1 . o . - ] -
R a . . . R R
1 1
, 1 | 1 ‘. L] 1.. . .
M . L N N T L 1 . B
r . poF e el e, " | . [
F - [ | . 1 ] 1 - ....__. 1 y
’ ’ 1 L] 1 [ ] I - 1 L
Il a4 A s A Ay oo T .
- ¥ ! - L ! s ! . (R
. . , PR , . mrTrrTrTES
I . e mam : 1
! i r A
' ] 1 Ty r -
r - 1 e e rFEFFEEFEFEFFET T TR T TTRT TR T T i r : !
] ; . 1 s 1 ! 1
i 1 ! gt ot
1 1 ! ) ' !
' 1 ! ! )
. | | : PR o e s a4 omom
- |
. | !
1 1 . " il '
1 1 ¢ . -
X _ “ | i’ T i
F 1 I 1 ' 1
1 I - ! : o
. | -
| d 1
1 1 : | i
1 | 1 1 1
PR | -
4 1 e _ e e e e e A ae e 1 - 1
1 1 ] 5 ! 1 . 1
1 1 . ] " ' [ .
.
1 \ . 1 | . '
1 1 llllllll-..lll-liiiiiii... ! 1 d a
1 1 ! 1 =
1 1 . ! ' .
1 | " ! 1 [ ] .
1 ¥ '
1 =l . ' :
1 P | ! 1 [ ] 3
1 L] . [ ] 1 " L] .
-
r
1 e a I ! ! ' L
1 r PR ™ ! ! 1 " .
| L + | 1 1 . L] 1
\ o ol \ L] 1 . " '
, 1 ] | ] 1 . ¥ '
| ap 11 | ] 1 . i '
. ot . 1 . 1 '
! kL] Fa ! ] I ! 1
1 .. ah 1 5 1
' r. r:q 1 ] I . [ ] 1
1 ; aHAJ ' ! L L] 1
' - | [ ] 1 ! L] 1
.
' . ] I L [ ] r
, T mam L] 1 ' ] i
. | . 1 | ] i
. 1 . ! ! .
' | . ! ' . 4
. I N ! ' -
- ; . 1 . !
. | N 1
. . ; b 1 . R
. I 1 = !
. 1 1
' .
: 1 e 1 1 H !
' . . X | . : .
' 1 1 i - Ll
' 1 . ! i H J
' 1 1 ) 2 1
1 1 I N LI
' | | ' I T R e
1 | 1 : 1
. | ! ’ r
1 r
1
— 1 - I-.--.-.--.-.-\I-I-I-I-ll-lnnlllnllII]
H | ! - -
. - I ' 1
1 1 !
T 1 L] 1
] I ¢
' e | b I. ._.1||||—. ' 1
] 1 | e+ s rrr T A A e mmm == m - = - -1 ._“ . ' 1
' . 1
1 : _ b , o
y . 1 oo i
. 1 ] 1 R O 1
. [ = - '
| | | “ V
L1 - .
. . 1 - L 1 . A
* ! ' r L 1 . K. W 1
f . 1 . 1l r 1 1 - - . |
L] w 1 [ 1l r [ r S - * .
. . W . F H 1
1 ] r 1 L] LI . h
L] . W R . ° i
. . 1 ” 1 L i : : I
N 1 ; i L v - B . L K ._.
. B i) u - e e e A e e e e b e e e ! : . . r 1
L \ 1 vl b 1 L] ﬁ ; - . . 1
"u u 1 Y ¥ ) ! - ‘ " . 'y 1
g g 1 ' b ! r » 1 N 1
- . u f] . . '
L . 1 ] T f .r..-..-.llh
.t.l. " m l..l_._ll.1 R R T L T T T L T T A - F -
- . e £ n . " ' _r
" L e mm, - - - - =T ool e ga-, ! .- "
IllllIIIIJ by In = mm m = m mE R EEoEoEEOE LT - L_ A E E m N E E N L RN EEEE LT . - - 1 1 4 4 m E E N 2 E E N N N =N 5N N5 mN&SB &S 55 =5 5 =5 5 L L LEEE N = d d = = mmmm =
- -
-, | [ 1 .i - H
N . Ly 1 e m omoay 4
....-I.l " L 1 - . B I.|rl l1|
-.l..l.rlllllll.l._. |_.-.l..-..-._.-........F.F.FJ..J..J..J..J.J.J-J.J.JJ.IIIIIIllI rF!Frlllll||I||.l.l.l.||1.._|||1|.|1|1L...1r1rrrr.......-........-..,....,....,....,...,...,..-,...r.r-r.rl,.l,.l,.lII|||||I||I.l.l.l.||||||1.-LLLLr,-.,rrr_-.unl.ll-n.l.l.lnuk.%.ull

R e s r rrrrs s EEETETTTYT "R OT YT T

R



US D9351,318 S

Sheet 16 of 16

May 10, 2022

U.S. Patent

[G. 18

- |-..l .-.r
a -
—- ...|lll.vl|-|..-..l..r.r| = .l.-.
e memmEaET o T LI .
ll.l.u.-l- n~ -
e h ||l.1lII|.||.I.|.II ....,.-. ..r.-. '
e T e " - .. n .~
I o+ - . D]
|.I. r = [
— o m . Y [
e -t w
I - '
_a= - * . .
ﬂ.ll-h.1l L] = L8
-® " = L] _,.__ )
. - 1 .
ar =¥ - .
- A L - . "
[ B II.-I -
- - . . .
. - \ ' : .o y
- ' - "
L] - -I \ . " L]
L n | I L Bl .
-~
....1. L] L ! N N ' + ]
r.oh U - N + ' "
r . ] , - L] L] !
. - b . .
- = v - [ '
- - 4 . L y . - mm " .
- - - -- 1
- = -....._-..-Ir ' 1 - LI Ny - a
.. Lt L . v 5N . - . " i
- - - - . L} N = a r - a J
- N R L - - I .
- T . - 7 . . L
- sl " v ' W von ! - * v '
- LR ~ . L D] > . .
' . . L] . '
L . ] L] e 4 .
¥ ._- W, . i .1._..1_. . . ] [
. L] .
__.L. +|._ . L] w [ i N .
1 T
2 i . o ! S . ” ™ L . .
v .1.__ " . ......_... b ] . n '
n . - L L] L r r
-..a._.......u..q._..- wh - e ..1._. bs L ' "
L I - - - ' L]
Lo b u ~ rmsrr - L] '
1 . ] T ._... . - 3
oo o v, " [ "
. —a s s s
. . " ) N e mEammmnm—eEE— LICT
- v ..... \ cm e moemw = = ) - ! ..._..._
- b ] e d e — o T
._ ' . e m—— K e - mm A m LY
a -t - —-— [
C e e mmmmmmmmmraaaemanaatiaaa et o mmr e JR ; - '
A e wan-— , a4 m — e mo = v
- = =
__............LLLLLLL |||||||||| e e e e = — e N - L T L L T T P e O ._....___.
' - .
. L] ...
L] S
L] L
. y
'
L] [ ]
[ '
0 -..
L L]
! .
5 %
L8 L]
. .
L Y
1 L
. A
" “u
Y .
5
] Y
4 '
. L]
3 Y
N il
. u
L .
L] b
.
L]
*
L]
'
.
L]
.
1
[ ]
4
b
1
L
b
Al
L
-
L
L3
L]
"
L3
-
"
<
'
5
.-.
'
L]
T - - - . e e e e e e mem = m e == L - - - - . e e e e mem m e e e e ===
"
L1
L]
F
- R R R i T e T T T TR R R e Il et
. i 1 . A
: !
Pl '
r *
. [
- d
Fl T
r .
r 4
. r
a
] o
F
r '
. ]
. r
- '
r ]
. 1
Fa r
’ [
r r
Fa i
- T
i ]
r D
. F
‘. .
r 1
. ]
r '
ra )
A 1
L -~
- [
F .
* -
. Fy
f] - -~
k - .
. r ,
r a *
- s 4
- ’ o
4 » r )
' " ]
Wf ¢ ...__..
'.. = 1 1 FE 2 E E B E N B B B 5B B 5§ &8 &8 & §§N§N§NDSF§SN S8 88 &8 888 S S S S S S S d dd o= o I 1 1 E E 2B E N E N N B 5§ N N 5N J &5 & . NN NS S . NS S ... s s S S S A S A d dd o= o .-...lllllllllllll.r.l

- ATIT e

" s = maa .

-
o - m -

T v or—-

PRI
o~
+ :..,.
a
.II. L] .n-_l.r
- L L]
-7 [
-
r L]
L "
: "
._—.
-_-
1
1 .
1 -
S
-~ .J..,..r_..
SR
E
r L] _ " .}.....,.m
' L] 1
1 a
4 L] |
: T
, Lo
+ t
' Ll +
d
! ¥
r d
. .4
r d 1 __
, i " “
4
’ I
' 4 i _"
. 4 L]
- a4 \ )
¢ r 1 ]
r ’ 1 ]
2 - 1 |
L} I - -—
a r '
] - ! !
' N ] ]
! - ¥ ]
' r t ._
- L] + 1
’ ! ¥ I
Fy [
’ | + ._
. I ]
a .- ] 1
a . i
.l . 1—
! .
. . L
1- -.. _
' L]
’ -
A [ .
[ % .m
r - N i
B . ", 1 - '
' |
F - -
P B .”._ .r. I..-.....r..._.
1] ’ . " .-_.__,._
r . ..r by . = A
- L - P L] - l.-...,,. _.
oat- - . L " ......
£ Yo : . I
L LIS %
i bk ’ . h .
v Ly r v

5
* b Y
b ...: r.
b -
_r.l-.l..l..l.._-.r.l..i.._-.l..l..l..l..l..l.l.i..l.l.i..l.l.i..l.l.v.i.li...r! ]
: .
Y o :
e e Ao A E O M CE e ——— [ ]
. LY
N\ MY ]
L]
Y LN

-~ = - r



	Claims
	Front Page
	Specification
	Drawings

