US00D920903S

a2y United States Design Patent (o) Patent No.: US D920,903 S

Lee et al. 45) Date of Patent: «+» Jun.1, 2021

(54) FRONT COVER FOR BATTERY MODULE 909290427 B2* 3/2018 Lee .cocoovvveunneennnn.., HO1M 50/20
0,078,998 B2*  5/2018 Choi ..oocooveveennea. HO1M 10/647

71 A 1 t .G Ch I1.td.. S 1 KR 10,355,255 B2 * 7/2019 Seo ..oooviiiiiiinil, HO1M 50/20
(71)  Applican em, Ltd., Seoul (KR) 10.396.406 B2* 82019 Lee oo HO1M 10/0525
. D858,434 S *  9/2019 Park ..o, D13/103

(72) Inventors: Young-Ho Lee, Daejeon (KR); 10.411.309 B2*  9/2019 YUN +oooovrorvrorerr HO1M 50/20
Do-Hyun Park, Daejeon (KR); 10,446,815 B2* 10/2019 AN .oooooevveveeeeennn, HO1IM 50/20

Jun-Yeob Seongj Daejeon (KR)j 10,497,910 B2* 12/2019 Lee ..cocoovvvvivnnnnn, HO1M 50/20

Jong-Ha Jeong, Dacieon (KR) D879,032 S *  3/2020 YANE .covovevvreeereeeren. D13/103

" D879,033 S *  3/2020 YOON .oovovvereeeereeeerern, D13/103

. | 10,601,003 B2*  3/2020 Yang ................. HO1M 50/116

(73) Assignee: LG Chem, Ltd. 10.647.206 B2*  5/2020 Kimm wovvevoroo.. HO 1M 50/20
10,777,860 B2%*  9/2020 JO oooiverrerrernn, HO1M 10/613

(**) Term: 15 Years 10,797,280 B2* 10/2020 Peng .......ccccoc...... HO1M 50/20
10,897,033 B2*  1/2021 Le€ oooovvvieern.., HOIM 10/0525

(21) Appl. No.: 29/696,253 2014/0087221 Al* 3/2014 Kim ....coocoeeeeeninn, HO1M 10/482
429/90

(22) Filed: Jun. 26, 2019 * cited by examiner

(30) Foreign Application Priority Data Primary Examiner — Selina Sikder
| ] ] (74) Attorney, Agent, or Firm — Lemer, David,
Dec. 26, 2018 (KR) .ccooeeeeiiiiiiinnnn, 30-2018-0061672 Littenberg, Krumholz & Mentlik, LLP
(51) LOC (13) CL. . 13-02
(52) U.S. CL (57) CLAIM
USPC .., D13/103; D13/119 The ornamental design for a front cover for battery module.
(58) Field of Classification Search as shown and described.
USPC ... D13/103, 104, 118, 119, 120, 121, 154,
D13/184, 199 DESCRIPTION

CPC .... HO1IM 50/20; HOIM 50/502; HO1M 2/206;
HOIM 2/34; HO2G 5/02; HO2G 5/04  FIG. 1 is a front perspective view of a front cover for battery

See application file for complete search history. module according to our design;
_ FIG. 2 1s a front view thereof;
(56) References Cited FIG. 3 is a rear view thereof;
U.S. PATENT DOCUMENTS FIG. 4 15 a left side view thereof;
FIG. 5 15 a right side view thereof;
D623.127 S *  9/2010 Seyama .........cocvne... D13/104  FIG. 6 1s a top view thereof;
8,663,830 B2* 3/2014 Hsiao ................ HO1M 10/6557 FIG. 7 1s a bottom view thereof; and,
429/120 FIG. 8 is a rear perspective view thereof.,
3 ; . . . . .

8,835,037 B2* 972014 Nguyen ............ HOHXES?{ 38 The broken lines in the drawings depict portions of the front

D756,912 S *  5/2016 Safo .....ccooovvrreeerrrnnnnnn. D13/104  cover fora battery module that form no part of the claimed

D763,193 S * 82016 Tyler ....ccoooeeiiiiiiiiinin, D13/119 design.

D764,402 S * 8/2016 Rowe ..occoovvivvvvinnniiinnnn, D13/103

D810,683 S * 2/2018 DeKeuster ................... D13/119 1 Claim, 4 Drawing Sheets

H s S
- 1 1
o it b1y I‘; Sy
. H - .
: Wy Wl
TS U= S TRty F e o N
"~ A —
= h*"-u.,l.""' T [ T I Il b o
"&jjk i : ifl:" i v L S
e | By I 4 IL'I' TS,
- 1 1 r T Il it
K _Jj il- e ' F*T! I DU
i B - %—1
— E-’l\a -.}- l'l': @-ﬂu i : .r") PI . -._._.l-':lj_
TReID R | LA, e
A e LY S T N Ao W
. ! I lf‘;: -.._,.-h l Ml ._““ '_lf:rr L t-h 'H:_ 1: Ir‘“ -__:-_:_
R IR S v ¢ S e S S AN STV ki e
e, Mt kst S e ~ SN ) f Pl e =L
el AT R S R L I ' -~ - » 1 S b, -
B B A B ey ‘ P-- - Tyl & L
T R-Tr N R - ! H it T T b - Cagh T,
' { I :.l' "'“r--li ::l,- i? { ;l E!""‘ll.ﬁI oy ""r*-‘..-t-.._‘ J,."' ‘j.r '.1. : % - ! ?" '-.r-___l - |
' :i LA N |.r:::3; Yoy "1; |$ H‘L__]I .':-"‘"'i"-.:-__..,‘ . j --.1 ﬁ‘; R S "‘--u{.-:l-:' N ‘;'-..
I B S I B I Dok B - L DA I S X ) Al . Pk ¢~ '

A U I B A TR R R B P B A I B S RSl T SRV TR P .
f\' ; ; 1 1 | - | - ¥ ir [ I } o -t = ! B ,
A T S S B T R TRy L R I I T L ISR o L
!F"'ql L | o !i i .Ir. ' |!I j i |hh":.!| ‘I_,.r"-!’ # -""'-J'l Ir'“ II } -“-.."_n-__ - ‘:f-"n _"-'..._i b H‘b
i ":' A SO S Y I B Y R T 4 'm;r ; > T IR rl{r._ TR AN
L B et i EEEE Py 1, A uf r- TR i AT S !
L TR e bt Rt POl U P M :E{f’“ﬁ: Sl iy ”':::E':ﬁ*
NN P10 el LI N T N L~ 1] 1B T T !
N S B I . B N B B y 1 | g 1opEL g by e - -
LA e farge B RTag R B B A nooarEoady e Tghy s S ,2‘."-'—-..!
Ili._ ! ) ;i- J‘*lr..i‘ !:' f: { ;l -‘I! Ih': £ 1' !; J_‘ | I:i I: 1l'| il’k':"-"'ql”' I'f __r'! II ."n-::_"' ; l-._‘}fa--__

:Ir--».:!i: P vy g :: HRET ‘:{"‘!; Bl ¥ :,: :[ H TR R St .f!, s !.*T-T'

H . i Ll -t 1 1
I ?E:aji :'; I ¥ i :1 :' LTl i: A yodr M e -y i Toal
N N TR T T e . I B A1 ! T et P S . B LA i Py Tyt iy Yy rr !
s LNy b b P TR i piope Peo AR UL O ST R L L i 1 i AR N I
hﬂuﬁ;ﬁdl L?i ..r"i‘?” |=I E: ! ;r-.'r':...il P "‘_‘:: ! Y 1 I:: 'rl;r' -..._""__'| :i‘:: ::i 1: :: il _hr R *E
i i 0 o x| 1 A - b : '
Bt b L R R B T T R L BT R T =Lt I T S T in ol b,
R - At R S T 11 # =g ' | St I iy - by ¢
g r ﬁ!& ,_jlr.""-i! L | F i | H':F - 1 I Vi jt v 1t L by | - 'y Ph ot
T L-..._t‘r 25 o hy Vo il i el S MR TR p,odd by v ~Z=d, )l ="l ' b1
.""ﬂ'J__ - } L I*:: | h_‘ji,’t !1 II “ 1' i!""--.I:-.__Jla"II; T[ __,_._[I 1} LH 1} hi' ‘!k"i-... :Il :{ (1 'EI
Showel ST Y E';E?J l.'::-J‘ jl :I :.'. ' A% an b jl it “I ;f' :; 1:"“-.'::_:1 IR
AT ' Ll R B | [ ' i Lk 11 = JIF r ! i v e )
ua L rye) el o M TR S S A T TR TERE oo teIE
S W D [, B I Rt i O I L I R
TEmaL T g vl Iy P Al 1 - ,
Fam T H:L (5 '-.._.{: Al IE | :;r i e Tl g o ¥ {)
TR rTmae | - 1 I F=Z=d gl =Tl
..,._:-H'._-'“---r}'{:' r ":!."‘_-dl Tr . §I i!-‘ 1m :]l "'-.' ih-._, N1 .l' Lt #E
Lt ~=A[ ]unh‘-. I ii'} 'l} l‘; II jf"‘--:_'_""ih |l' b1 i'
R 1 L] !["‘H’J{fg 'l-‘:hl.‘._h T :';: I: i: = 'hzﬂjf :I
h"‘-“—._‘-\.-_'_ E__-_ -_-4 [ ] i ‘H [ -

el EERLL BT
SR e m..jLun ;F‘::*--:“L:]'I,—-"f};n ' :E Eu
TERme L ST Ty ) R
Tzt I Loy R IR
T T Ly - W)
i i = ...;I
ik -..4: 1': £ i
T !
"-.‘;-b:.--‘ ._‘FJ

-"'-'1-"..':3:';'”‘*.




)
-

US D920,903 S

i

)

[

1

¥

1

1

T

T

l —
I - ™
& r ___. £
'l ___._ ! ! ¥
1 S —— . T L L L L L S L A s - H“
- 1 ! 1
." \...._l.-__.._-.r m..nr r..r.“._. Fl..-..........n_.—..—-..i.l.l-l._-.........-I_l.l.l-..-.....—..--._..l.I.I-l._..-.....-.-l.l..l.ll-.....—.._—-._..l.I.l-.l._..-....-.—l.l..l-l._..._..._.._--m....—-.—l..liﬁ.-
] -_. N _-."...u Hl‘“ﬁ‘lj L.r...1-...l................!—1.._11-...l..?.....q._..1.|l..1 Jroe e e e e el ﬂ....--ll.l.TT-..-l..qﬂ.lq.TL.m
" | \ Dbk I LT T 1 TT 11 3 i
! b ¥ Iy 't \ K Ll 11 S Y
T e " 1
; ft I ! 11 il i ..H._.._.. |
| — SENRY ; JL Ji ¥ LU
[ 11 oo oy e N L . o S S, ek
: * b, o ? R —— ey ey R 5
i ] I - ' l__lu-l.l-.-.-Hll...ll.lull._ll.-l.l.l.lu-l.l.l-...l.l.lill.ll-l.ll-lu-l.l..l-..l.l..l...-l..l.l.-l.“-l..llu s
] | .‘n -n._-:...-...J“ .w...___rl : : ;
L 1
H_. _-..._....I....-.- 1—. ﬂ et ! e rm o e E R e F E R RN E e TE TR R EC A R R O Em Er me o FEE o E o rw -~ —l
il P ——s f._i T S 3 Sy J s sty T mly I 2 3 il I e B3 i P mm———— Tr==5!
jii - Fr==1l | e e e e e i e e e e e o I ] b I b i e !
-_ » . . | e R s e e i a-u - P e o e R A rarm o ———— = - o e Sy
-y W.uur -r..._m e - 11

]
1I"wr'y
L

.
'll-dI--I-r--l--dlra-qlu—

[ 4 1 s ¥
X 'K 1 J_-ﬂ 1
e [ . e —— —I.l..lr...l-llnll..l.l..-hﬁl.l.ln.ﬂﬁ

oo~ d ; A Y £ S Sl J S TP
iy o Y L Ll L N I

i
|
|
!
i
i
I
JUPERS. W

{fr=
L
£

- . o iy T e T S S ST — = = '
J S~ g ! i 1 144 LY S _ :H: ' 1 ]t
%.1 - .ﬁ ._—n.l.-.l.lr ﬁ I-..-.Il-.-l-l-“ﬁ.l-l.luill-il.lli.qmuil.llilllnl.l-\hh-l.l-fl.llilk .-.} ‘_w I."-l.ﬂllllnl.i u.l._l.-jl_.llll-_l.l..ll-llllll.l._ll-l_.l.lull-l.l-ll-llllll.l._.jl-l._.l..l-ll.l.l..lr,lI.ll-l..l-l.h ﬁ.m

M-
pro T g ot b iy
JH v

F .
bt OF

— _.
- ..-.I.I..I..l.I.J 1..-....‘...-.-._ﬂll.._-1 lllllllll S o frm i ————— G- -1TT Rl
.IJ ol -l e -

.r.f.r.li-”u e wm el sk ale ke el [T R S U .r.._- | DR ....T!-ll..._.r._l.r.n T..r..r..Tl-..-L e b b ] Bk b s - e .r.r”_.ﬂ.:-L .-i

3
:'.-*"'"‘-u
{
:x
o
-
L
T
dode
'-qu
3

R, |

- ) Py ~FFF- e — ) b 8 I b i v,

e digr 37 30 iroeear==="c=yr T ik o Tl rin 3 i) (i R

i .._.1|.|__.- S ) ' " - (N ) (W] 4 [ | R i

1._. 3 .._..I.-.._L.. .h J .-_.ﬁ J. .1.-_ _- “.ﬁ L5 ..ﬁ.l‘. A [ I B NI B RTINS ) I I 8 .__iuh

r (o F N 't ! T Uiy~ & ey e R Y

il Ry & 7 ' o~ et D B

') fi I I S, Y -y e i ¢ 4 "

..lf...T “” 4 o m e M e At . ms p Fs e mm e L W e M s . = e = .“- .-1.* ll.ﬁ.lqj_r L 1 Mpn o my L mp oy pn Ry R R R Ry R e R My Ry LN e e e mp R i el )

.ﬂ .r___ .-.rﬁn__ .-.h kow —r...L..ﬁr.r...tF.,.-.....l.l..-rI..t:-,._-..,.J “,..-...._....l.._llr-r.!rl.-.,._.....l_l..lp.—...-.....l.l..-r-r.!..-i...l..ll.l.._rm ﬁ.1-..-__v-t.ﬁ_-n-...l.l_J.-pI__i- T
E N .k ) - L f h u. .y - - t
T ...M_ === ;.T Y limiiieinti itttk heldeiodedin L) o P D CTTITIIT g ———— Al e B T ") _
Rkt | ey g ———— S Ty At it § ot o H 1% ' M H i

" [ T
if onood ! il 1 ! Y y Y |L-l_:r.l__._ RIS U I i S mmmm——- oo

Ly

-
}
i
T

—

—

-

|

-

—

e

-t

-

Lo

-

£

]

-

A A
ST To___Jg7

ey R v e et e By g By o ot ey A b
=

e M

!
L.
*,

| W

FIIIC

hRE LI bR AL,
2

-
=%

T8
11 Tt 11 "
1%

_-r-r.-.rL.__.,._-..I_l.I..T,.L- r_-r-r.-.r-,._..,._-..ll..-r_r,.u,.__.,.h H._.r,.r,...-,.__.,._-..l.l.-r.-.rL.__,._-L u.,..r,...,.__.,._l.l.l.-_..rr.,._..,.Hﬁ..l.l.lr-
f.._-r-r.rrL.__..._..._-.._-...-rT,.r.- el ol R R ke I R ok i il b e e | -...t......_....._l.l._-r-r.rr.,._....aﬂ..l.l.lr.-

¥

H ¥ . N

,.._MWHH X ____Frw.h.rt..d.r....___.u R T T Aol L h I PR ' i ; P!

i ! 17 S e e PR | ' ! e e e e e —— e —————————— - —— = ol

.ﬁ .w‘ﬁljhlll*.!lﬁ.:'- ‘-‘ﬁ._'.1.1_-_nininrlllllu““““"“"“"“"_“uHu“""“"“%JJM .I..l....-i.........l-.* H.,l..td “ "“r.l.“ﬁr_r.r...:l.l..l.lr-r.r._!-.:J LARL I B Lol LR B I Rt —_.-..l..l.lr-r.r._!-.l..ll.-r_r.nl.l..lr-r..r....-..l..l.l..-.FH.r._!- “ —
< Mhhﬁﬁ q e L e i T Ik Tl & ¥ i _ _ (3 ¥ ¥ ¥ PN
DTN LY L W ki P L i L n L Tag & ¢ e 71 e B TR I YU I U Y O S
4 e S Ny N2 N7 PR/ S f ¥ % X HEST
ﬁ ~ Ny BT A p— A [ R —— Al Ny e T e R e R B LA L R LR Pt TP L L LTV M
H.-. .._.l.q._._...lf m.hm .ml lllllllllllllll = IH..!II..II..MH ; nﬂ “ “._..-..l.ll.l.-..-.ﬂ”l-l..t.-lil.l_.-.i1...-.ll..l.t.--l.ll.l.-.t;n+ll.n+-ti.-...|.ll.ll..t.1.l.u.lmnmn..|.ll.|.."“ ““
¢ .-.l.s-..-ll.ﬂ H }H H‘ ﬁ IIIIIIIIIIIIIIIIIIII .F-III.IE h HH ﬂ-. - .......-.—-.-I.-..-.....ull.l.r..-.-....ll.u.—u.-l.-.........-nl.-l.-..-......-l.u—-.-l.I.......-.-nl.-l.-..-......-u .-.m ““
r f Jﬁ -.:_.llllllfhnﬂ._tlliﬂlllllllll?h-lljtlf-]fqll"jlj -lll.l]...l-.ﬂ“j?...lllﬁ ﬂ.—-. .:. i.l.l..l...l....l..l.l.l.lﬂ ﬁ.l.l-........-.-...l.ll.lrl-...l.-i .-_....-...-......-..l.l.l.l-....-.-...l_.-_ -.-........-.-...l.l.l.l....l.....-.fﬁ..l.l..ﬁ..- ‘W

i

;i

1

1

TRIT O N i N A § if v M \ ,...u..mf s
"
f
. !

T

Tt

FFI*IIT*I}{}{}-'P}!}I‘*‘I**‘}I}‘-}

ﬂa. ......_ .-.__. - oomm mmr EEm mEm Em mEm T S EEm N e Emm S wEm B M . mm mmr

A i N Jaai I bttt St

q-.- .—. L.wl“q el s ek .r._i._lal.qh.:._._...l.r ey -ule .r...”..”...r-nh. ~uln dn e r.l._ql..”._..v-..hll e -ule drw ”.V-_.hlql”.f .-.».l-
! 3 it It K il it ettty At X ettt £ 2t Sl
! f ._n,.rn.______”_.._. I !} J i J i 1 rr H )
i i !

i
|
i
1 L
\ L T
-

[ —— I 4

prmE

[t
bl
14
TT
L
1

::::::::: o e B et T e L b,
11 Lh i '3 1

SR B T "
‘---1 r--'I-I-I-P--

I-.......-l-l.l.ll.l.....-...l— —......-..I.Ill.l.....-..l.llli .-.l.l.lll.l......l..l.lll..l.- -I.I.ll..lu.....-..l.lll'.-.-......-#."

Sheet 1 of 4
;

1-1—--*-----—-—.—.-:----& i—-—r-i-i-l—-——l-iii-i-i—w—-—i-l-i.-l—-T
-
=]
..r__T-.-.I

1

1

!

i

rr / s ““

.-._. ! wq.ﬂlnlll.lﬂ_ L_ilullull.a_...,— .ﬁtl..ll..ll.r ﬁ.-ii..l.lll._.l,.ﬂ.l_ .‘.-.h“ﬂ.l n_n.-. “_. ' “l!.r.II..ul.l.!.-r_Tr..:-.l.ll._.r..l.l..l.l!-r__lr..nu.l.l.-r_..l.l_n...l..!l.-r.ll_.:-.l‘.-.“ ."” .

1

. ! i \ ~ 1 L .,.,”..,.___‘._.zx i) e S S S PP SR SRR PR g LR

.-..‘“ﬁ _. m.ﬁl.lr.....l...-.!.....l..-.....-.h..m......l..-r...-.lr..!-..lrr,..l.t—.-..lrr,..l.l...l.l.l....,..l..-‘.—“l......-..lrr,..l.l...l 'h h.‘ .-I:leu- “r.-..u-l.l...-.lullll.“l.-rlnl-u.- llllllllll T el R - -Ill.“ iiiii B Sl " m—

_n_.__. _,.__ _.v_,l ||||| 3| S ] e £V S Nosy by —= =2 "__..Lu_.#r:nunnr.:.i:: uuuuuuuuuuu 5 R ; “..:.m_“ )

.-..-. L__ .h._“m rh—ull-ll.l!.ll.llll..llll..llllllli.lllll.l!.-ll..ll.ll-Il.ll..ll.-l-.-l-l-ll-_.ll._.l-..il-. ] ‘w-m. " . " m"r-hl i T 'y ' ."“ '

! ! ..._Tlu h...lrl___..__L J-m ey € 31 ““:LF. !!!!!!!!! T U T - __..:i.“.__ ““

n~, “ “-l.l....nh..l.._ - .ﬁ 4 % Fl i P R R R el ok A R R B el R e R e e s A B ey " i

T~ > ! B e g i S=ox= T ! Y i ] 3 i !

o R AN S v/ il b et & i A “ T R ;oo

ﬁ.-. e ﬂ .- r ] .‘m. X n.lnnl..ll.l...l-.-l.“ Falie I il e ol il e [ il T ol il R e ol B S Tl e o H-.ul-.l-..lll.l-l..l-.u.ﬁ.l.l.l—n 1

1 ) ﬁ h“-l_..rr& _-._-..-... 4 -}..11.__..1].. ﬂ-!._..11I||.1I..1|.F*h..1l..11II|.|..1.EM.|I.T1I..11IE-—..:IIW .:. I.I.l._lril..._.dll-. (1 un 1 Wy ' -u Fe s -HIFHM-

ﬁ..q W e e e L - . it B ERE, Y I X i £ Lo

' ! L] L] LI | i1 11 LI 1o

loi.h -.I'H.ﬁ h-?' é‘ ‘hh r-l.l.l.l*'1*.11‘.}{}{}11'1*‘1";;}{}11& m‘ﬁﬁ- " w H*n”-u.nlnl“““”“ -FLJﬁI lllllllll Jql llllllllll Jﬁ llllllllll l.-j H.“ ﬁiﬂ.’i
) _— r — v - R —— — e s — — e Abhrrrarermed hbnsanrwrraasrd hasenwrrmmnsaswd bis oL a;
*.N iy ol A Vi TS R Taral (ot oy AT e shiulis ittt il I -
iy — P Y v v YA e e 3 . ' ' by

h A mm o e e o e tm e o m m e s m o mmmmammmm s = IR L

[ — e [ L]
-n”..-.-  pded et Bl ol B il B e ol Ll e R ll.l.l._-.-....-...-.-l.l.l..l-.i...-._.-.-.u.n
r

____ £ Ff N FF Ul i 4
ﬂ;uuumm mm P I Muw |||||| ,LﬁlululwﬁﬁuunLuurmu:

r

-
-~

1 1T 11 L Ty

rrvicswnrrd berc aasrsrrrad becviasser rreecnad H.,.....,....,..-....l..l..l..-...-.,......-....;._-..l..l.-.-l

I o
(1 (N 1 [ () 1
] & .mml.lllﬁl...lu.llllllllul.ll-.l.ll-..-r.[..lr.I._.Il.llllllllll_llr.._..-.llnll.-llLu_.l.rlL :_ R WL -— e S -nl # 11 q.— 11 .__ﬁ -n
L - »-h t—.ﬂ li'lliwmqlllf“m‘ e R e I S A e e L s R L R R S B T e I g = | f.i..!...—i
“”l-l .n””.ll mmmn - h A FETT LYY o ] b e rrrhhwrr] et e st h Pttt e e e ey -....._....a-al.l.l.l......._..f__.-.f..l.l..ﬁ.-
—.” ! l....!-“l““ll.-"l".ll“"“"l“lI".l.lll“" u.ﬁ H ml-rll.TI....-.l_-rlq.r.T-r....!!-.--l.-r-r..l.r.l.ll.b T [ A ey U VR I
w.ﬁ T ..r.l.-.l..lul..l.r... ‘.‘ﬁ _..___f MrH. Jl__._ l.ﬂu.. .-I_.... d”l .|._......... M.M ._—ﬁ. -rrl.l..-_.- o R Ran R Rt R R R e WA R R et R R e ..a.._.M
5 LIy voIe v A v I LI _._"!I_:l..___ ‘ i b
H.-__ .t _.-..-__ ||r||.-.wn._.l iiiii Ih.ﬁ llllll IL.H iiiii .E-.ﬁ.l& .“M ﬂ“ﬂﬂ %""“ T S | -“
.“.u- h-ull.l.lr..-. n ﬁ.l-i:”ran IIIIIIIIIIIIIIIIIIII HII.II.:. ; ! —dwr u_..-:-_.l.l..T.T.-.....-.:l_ il e R R T A e I e LA ¥ u.-
T A e e e e = —— i ' T i i
|h.-...-.l.-.-l.l.. nh-u -_l I._....h.u.ﬂ —.-...i._.-.m.!.._..._.-..,..:_._-ﬁ...,.:l..-......:_.-._l.-i.i.Edm—ii!&llﬂiidﬁi!j&.ﬂ.ﬂ—.ﬁlli‘ .—..—.,_ '''''' ) L .l..-.I” r‘l_l._lu.ﬁl- lllllll | == e AP mEm———e = A p—_————— == hﬁ.ﬂ.ﬁ.lllﬂ..—
L S
h..-
]

1
1
[
}
¥
¥
1
T
T
L
it
4
i
T
1
[
1 1
L |
1
T
T
I
it
L]
i
¥
t
[
I
'
L |
1
)
T
1
it
. hH
1
¥
T
[
I
i

I

pom e ¢ XLy [ SR Py AR N f S B '
._..l:um_..gm.yﬁ.ﬁuwww,wf fy L_,,,. ¥ A;. ’ Ay .f,wu,, i

\mm

-

—

“ &

1-..,. P E=
=
—

-

NI N R —

[ ]
i
1
1
I
1
i
1
I
1
1
[ ]
i
1
1
I
1
- - - “
LI S i, M el TR O _ > o S i RIS TrRARIOIIRIIoTIRANIIRRD TIEIZIH, )
! )
_..____ f i il i -5 _.H bty o 3TN u..._.....w.-w._____ “ H 4 ._r_.p .__,.___.“. i 1t L hh_wr ““ “
H S Bl oty i gl o am mm r
P N N T I i oy FF Fr N, i ' e : [ H 2
h ! Trll.“”ﬁn.—-. F b u h ] % -y 1 1
l..-. - .l.t .‘-M “-.- L..ﬁ ._-j “.. - H l_.l_.u - -y .“‘ul.lL._.—_.rlu-llnll.._..l..l.L -l.....ll-l.lnll..._.l.._...-l.lnl.r rr...l.lnl-.._..l...rl|-|I-|I.L -rnl.lll.ll...r-lI-L.—l.l.l._l-h 1
1 h‘ hﬁ ﬁ'lihﬂ. F‘Ili!i!.{ﬁ‘.i!*E‘EEP‘E!I}.!}.EhiI*E!{ .-h‘ - ﬁ M.ﬂl Hh 1'4 lllllllllllllllllllllllllllllllllll lﬂllllll-.“ ]
— o e et e - I._.,u....m.... - : i i
.-.-.—..-_ ﬁ 1. 7 .ﬂ.. .4 w-.l M_ﬂ -.. ‘L.m “ “ e " ”lln.._.l.l_il..l.l-l._.l.._..._.r...l.l..ll.l......_..f-l.l-l..l.l...rll.l-ul.ll.l..r-lll.._.ll..r-l[l- ““ “
/ ! I \ i
\___JL_.. I % “
) “. .“ 1

U.S. Patent
[FIG. 1]
[FIG. 2]



US D920,903 S

Sheet 2 of 4

Jun. 1, 2021

U.S. Patent

-
e
E

B - gl iy, S = L i T it - B

- +-_. i
t
-._._:-..l_..-_.._“ dn

1 -.Tlllll.llll..l.llll-l-l..lll.[.l-.ll]ll.ll[.llllll.lllld.lllll..llll..lllll-l..lllll.l*‘

e ——— B e e brzad @
n " __..r.__w

- -k e om
i - -l.....-.ll___l._l.l.l-...r.l-r...1|-..- s_\w dm
1
! b el e Rl S T e e e b e e R L R e T e b b o R { m“
1 H T i
L 1 1 ] b It
M. I e e e P LT L_...rl..*l a
ra rm m mr wwe  E mp A wt G S R W =T
%
v. Bl
L
Hl.-.l._...l.itl.sl-.-lnlnl.-.l!llllaill?r .nn.lﬁl.\.bhm
1
i ro Y ;oo
" o r g
' A
-l — rl.' HI‘.'I.‘.*rr.-ll.1ll‘l.trl‘.-llll..‘.*t*lldlll‘.‘.*'lfl‘lll.‘}rTlll1l|‘l.’.'l‘.-ll.[.‘.***ll.d*ll‘}'rlh m'
(. i i

- .
.._ “ M..T-:...ul.._!..-. "t
I |
[

L

1 F “
Hlll.1.1-|I||.l..m|.l..1l-l||l.|1-|.__llll-..ll-llll.l.1l-lI.l.||l...1l.l||l.| FEeE Er o E E- FEeE o Er B FECECE N W e o CECE J|I.1.1l..nl.. ".n
¥ %o 1 I 1 L i

...... r' } Lo

R -

ﬂ.ll.l.l.-rll.!_.-lll.ll..l.-.l,.lllll.ln-.lllll.l.ll,.ll||.l;ll-l||.|.l.l.l-.l||||.l.ln.:H|.l..l.-rl*.
r-.-..!.-l..ll.l.-.-.-....!.-.-..l.l.l..!-...-...-n..l..i.l.l....-.-..-._.-.-l.l.l..l.-...-...-._.-l.l..l.l.-.-....-._ -.l..l.l.l..-.-...-...-.-...l.l.l._l...-.-. .-.-...I.l..l.ﬁ

! oo

T

!.:.IT'.JE SRR

,.

i

-

: kﬂﬁ:%::ﬂ--‘:ﬂ‘:}#-ﬁl‘f

%

TEETEEETETEEN

Y

4 FEFrrF-FM-4i-JFErEF - FF A S-SR Si-f 4 F iR R A~ EREEEE SR B ‘u‘u..—l.—lh

L] i !

—k
-
I—i——l—l---l-I—I—l-—l---l—i-—l-l---'l—i——l—l--l'J

L

i

P
b,

T l|.-|I..|-.I.l.L|... .

" u" u' lllll ..l-l.l.-a..-_r.-l_l.l.irha.ll.l!-.l.llrla.l..f.—l.llrl.la.a_-_l.ll.l_.l..-_r-l.l.l.lrh_..}.al-!..llﬂllatl..lﬂ
N

4 F ' i [ '

S &

H..___
R
n_

EEE

il B

=l

vt i
1 ] M. i
1 i e L T I
q_..hnll.rL .lh .Hlll.luf...-l-l-_..ll.l..-...-..-lll.l.l..l-:-l..ll.l.l..-.-.-l-lll.lunq-.-lqlll.l...-.r-.-lll.l.l..--ql-llﬂ.l..ff-..dw “”
I [ ' %
. o= ! .." i
y L LH ] "
' - ] *
wf.:.:---.-.i..f — oy
41
H
WI.lnlllll'lul....ul..l..l..l-l..ll-ll.lll.fl_t.r lllhi
e -:....rm i
“ P H
. ' h s i 'H
I P N e b e e e R A Pl A o i R APl B s e e R e frlier u.uu..hhh..l.u“ 5
o H 1

[

.I|l1l.l-lI'-Iul1-llll'-llul.llllll!.ll‘.ll-.l llllllllllllllllllll TENT M EE EES W P TEE BN BN S W e EE EE EEN BT BT ECE R CCEE d.l-l-ll II1 .“.
: ' ] i

e e T I .

] a7

.____.H ! LH

- ! 1"

4 T

— W

- Y I
- ~¢

......... | 9= tufeinieielaiteleteiei ettt sbefele 4

%
~ W

-.[ll-ll-.--.l.-.l-.lllllu-n.r}.-.l-.l.l.'ll}.-.lrl'llllluflrlbl'llllll}blllllllur}llllrl#
-— -

mll..—.

#.l.l.._.......r-..l.l..l.l._l.._.-.._.....-..I..Il.l.._-......_.....I..I.l.l.-.r.t.ruqll.l.lr.t..r-rlull.l-ar-t.r-lqll.l-r.._.....I..I.l.l.._-.._.......r-..-l.l..l..-...........r-l.l.l._.-.._....._..r-.-.-l.l..l.-.l.._.......r-l.l.l.lW‘

3

=i sl

Eala i T TR R S T

- N

e { i




U.S. Patent Jun. 1, 2021

[FIG. 5]

Fﬂhh--‘ﬂﬂhhh-

lnsrmmssca g
- -

el
ll----‘

1

L—!——!-JI?I-I-I—TL I-Ll-
1
4

3

™
}i‘
PR T SRR

!
\t . -l B SRy il e

[FIG. 6]
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[FIG. 7]
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