US00D9389065

a2y United States Design Patent (o) Patent No.: US D938.,906 S

Lee et al. 45) Date of Patent: «+ Dec. 21, 2021
(54) FRONT COVER FOR BATTERY MODULE OTHER PUBLICATTONS
(71)  Applicant: LG Chem, Ltd., Seoul (KR) Battery Module Covers. (Design—© Questel) orbit.com. [Online
(72) Inventors: Yong-Hoon Lee, Daejeon (KR); PDF compilation of references] 112 pgs. Print Dates Range Jul. 31,
Young-Ho Lee, Daejeon (KR); 2020-Dec. 26, 2018 [Retrieved Jul. 21, 2021].*
Jong-Ha Jeong, Daejeon (KR) (Continued)

73)  Assi . LG Chem, Ltd.
(w) SHIBHEE i Primary Examiner — Manpreet S Matharu
(**)  Term: 15 Years Assistant Examiner — Suzanne E Tisdell

. INO.: . [torney, ent, or r'irm — Lerner, David,
21)  Appl. No.: 29/696,123 74) A y, Ag Fi L, David
(22) Filed: Tun. 25. 2019 Littenberg, Krumholz & Mentlik, LLP

(30) Foreign Application Priority Data
Dec. 26, 2018 (KR) wovvveooooreoo 30-2018-0061670 7 (LAIM
(5) LOC (13) Cl. e 13-02 The ormnamental design for a Tront cover for ba‘[tery module,
(52) U.S. CL as shown and described.
USPC e D13/103
(58) Field of Classification Search
USPC ... D13/103, 104, 107, 108, 110, 119, 123, DESCRIPTION

D13/133, 144, 149, 153, 155, 156, 184,
D13/199; D25/4°7.1, 48.2, 48.3, 48.7,

FIG. 1 1s a front perspective view of a front cover for battery
D25/48.8, 38, 60, 61, 109, 119, 121, 123,

module according to our design;

D25/1235, 161, 162; D2/715, 716, 740, FIG. 2 is a front view thereof:
D2/739, 760, 761, 769, 771, 786, 791, FIG. 3 is a rear view thereof:
D2/812, 836, 839, 857, 863, 364 FIG. 4 1s a left side view thereof;
CpPC ... HOIM 2/206; HOIM 2/34; HO1R 13/447; FIG. 5 is a right side view thereof:
o HO_IR 13/506 FIG. 6 1s a top view thereof;
See application file for complete search history. FIG. 7 is a bottom view thereof: and,
_ FIG. 8 1s a rear perspective view thereof.
(56) References Cited The front cover for a battery module of this design 1s made
U.S. PATENT DOCUMENTS ol a synthetic resin. o
The front cover for a battery module of this design has a bent

8,579,649 B2* 11/2013 Ohyama .............. HO1R 12/774 lower frame.
439/374 Broken lines are environmental only and form no part of the
653,528 BI® 52017 Yu e, TOTR 12714 Claimed design.
1 | 1 . .

e 5 . Dash-dot lines adjacent shaded areas represent bounds of the
9,755,384 B2 9/2017 Bury ........cccooenil, HO1R 13/506 _ _ : _
10418773 B2 * 9/2019 Herbrechtsmeier claimed design and form no part of the claimed design

418, 19 Herbrechtsmeier .........................

HOIR 13/6275 themselves.
D899,776 S * 10/2020 Rubio .......ccooevviiiinnni.. D3/318 Color forms no part of the claimed design.
10,797,428 B2* 10/2020 Tan ...................... HO1R 12/716
(Continued) 1 Claim, 4 Drawing Sheets
A
:'h‘f Lﬂ‘;@-’?‘**—a -
% , T ] e e,
SN Y Naths W
L L et PR
e L St
L e 8 TR Rl
| i : S j P
T R L e TR
: : | : S I T U I B S /e
| : | : T B e T N
: i , M B i T =T
IR A S TR I S ey
A a Lo
I AR A N R
: i : = | E . AN T
; | D 5 = : : E N
S R S A | b T
]
A P i T R B A ] A . ¥
=T Tk :, BEe K - : t : ; - ; ot
e e R - .d ! ; : N Do i
: T, el T : e ' ! ; ' : i il
- — el : s ] LF E E E | : i
e N R f AR |
St T~ ha P . A
g, Sm— ‘*-.',‘_":;} T: Rt 41 | B i 5
BN UL U B R
[ S N S Ot R €6 S
. o "'--*...,_;ﬁl“‘r j:f m.r-"f \‘x__ f.E'*.“-E \
- . ':-:'i;:‘w.,:\__.e; .il ﬂ:ii
) """'--.._HJ‘- -.f-aff*]



US D938,906 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D913,216 S *  3/2021 Lee .ooviiiiiiiinniiinnnn, D13/103
DO13,217 S * 3/2021 Park .....cccooooevininiininnnnn, D13/103
DO13915 S * 3/2021 Park ......ccooooeevnivininnnnn, D13/103
D920,230 S *  5/2021 Park .........cooeiiiiiiiiinn, D13/103
D920,903 S *  6/2021 Lee .oooviiiiiiiiiniiiinnn, D13/103
D921,579 S *  6/2021 Park .......ccocoooiniiiiiiinnn, D13/103
OTHER PUBLICATIONS

“Samlex BBM-1225 Battery Backup Module.” Before Dec. 8, 2016.

Google Shopping. hti

ps://www.google.com/shopping/product/

883138920966483842 17hl=en-US& q=battery+module+{ront+cover
&prds=eto:16649141057182823714_0,2431630631479807834_
0;18318565739084121425_0.%

“Siemens SITOP DC UPS Solutions for Buf
Automation.” 2018. Siemens. https://support.ind

ering 24 V 1n the
ustry.siemens.com/

cs/document/ 109765862/s1top-dc-ups-?dti=0&dl=en&lc=nl-NL.*
“LS992 Bottom Battery Cover Cap Repalcement.” Apr. 12, 2017.
Amazon, https://www.amazon.com/Battery-Loudspeaker-Complete-

Charging-Replacement/dp/BO71LFDIJJ7.*

* cited by examiner



.hl..lj. j J .rl.h“...l.-_,.a.r__ l..-r..f - -ﬂlﬂ'ﬁ“#ll!lﬁ...Illl!..li:l...lll.l!..!.l:llll!li!.llll!lili...l.lll!.!.l-illl!!i-ll!!iillllﬂlﬁ'r.!ﬂl”“dlu
* ....u...in..,ur.i mditiitd .,, ....u.f 1i
.1.1.!._. .:lr .-.-v.. .ﬂil.!“r”.f-u.nl““”” -.-..-.__..r ._1._1..1.-....-.-.:_. .“__1.. ..__...i.r._-..-.l.-.__-._....li.i..._-.-. -.__...ii_ ___.1

- -_—a .
E I I N S T I R R I T B TN U ST I I Ul S TR I N TR T T e I B I S S I I U U I I N T I B S S B T U S
I L]
ik o i B v wl Al e 0 - wll ik oie. i e rwr ol ok ok e b e mk ok R ol i el el AR b 0 F—
L] Ti.llrll..ll..rilrnull.l..-.ilil -

—Ep EE WE R B BN N SR EE P P BN N Ep SR W - BN N N P SR - B LA N B e S R BN o oEp S B - B N Sy S N e B

e
rd
—

'Rl
1L
115
{3t}

- -
.—.1.1..'.!. IIIIII i e e et 1!1.._.....-.]]&. _-. Ll T T -
n P AR BB Rl U S B R R o NP B BN R S YR R e R - A 4 e R B U L - - F] ¥ T e b, -
) r 4 uf 1 T !
LY
I _p } P! !
. { - . \ !
1 1 -FI...1I|.-|-|I.I.-TI..1-|.|l|l_.|ll|-I-|l|l.-r|..1l|-|-ll.l-r|.r|-|-1l.l_|lllulu..1-.l-w-f 1
’" - —— . -
i :\\ ....._..f r 1 .“-.T-.I-JJ..I.I..'T-IIIJ._..I-!.T.T1-II.I_I1.!-1_1-I-_.I.I_.-1-1..1-1....--_.-1.-1-]:]...-...-_..-1!.“- ¥
-.+F P e Rliiad . F ¥
- e ; Wlﬁ M.I-I.l.-...
n‘l“.-:...l . e e oy g N N R ELE o G e R L LN R R R LE R W R EF N MWL E, R o N N L M L LS R LS N E i..ll”lj_-..r
’ Il Y W -

L
T e ..._ri.‘\

+

-
-
—
"I
4

._.- T..ﬂl..-:n-l..l'l.l..l..:-qlqll.l.l....-..l..l.l.l.l...-....-.l.l'l.l.l....:lqlll.l.l..-...qllllﬁm.l.l.-...-.“. ] H m_

r} .,

.n-_m. -In%-...-._-.l...l..l..l..l.._-.-..-._.-.l...l.l.l_-.-....-._.-.-....I.l..l..l-.-...-.-.l..ll.l.-.-....-.-.l..ll.l.._!-...-...-.-..l..l.Lh.lul.-...l.lk{ 4— mqh
n
r ‘\ . ! y
?ﬂwlll..fr...ill\.ll.f?{.l.. ’ 7 H
¢ Ji wJA j
1

1
ﬁ..—lhl]-r}-lrl.l.'rlnlnl_r.l.l.l..lll-jq — ’ o

".I-H...Il.l.l.l_..ll..l..ll.l.l_l....l W e mE P N W g MM . Em mp Ep g e s |..l_..“.-._ll.l.||.1.l1n1l_. y

-
L R

US D938,906 S

*|1-Iﬂ..l..|t.-l..l-l|-l].|t-l gy Ny Ty ol My Ny gt gt g W Ey Ty it g g I.I..ll.l-l-llltlﬂvl'T.T-_

Ea e B T S R T l.l.._-.-...-_..-.l...l.l.l..l.m...-..-_.Htl..l.l.l.-.l..-._ T o, R L N B QR MR E LR LR R P R My R LM AR R R my mp U T e .l..l._l.-.-...-..-.l-l.h.l.._-.-.,.-._ l-.ﬂ.!.

4

3
A
—i-"""'""'I'""'""'T'"'-"""-T
5

-

-
r
'
-
[y
h"‘—-—
—L
!
¥
T
{
]
i
|
i
I
I
|
I
Mot

i
i
]
1
1
|

- =
%

fi 0
'} - LY
W v

-y mi
‘nmlllnl..l.l_l-l.l...-.ll.l.\lhl.l. .r.l_

h..ﬁ...._it lllllllllll o I ;.l....r—....L ! '

"
e N M o wm am m mm

.lr._Hl.l..-.r...\ll.-lI-.._-.r.r-rl-ll.l.._-.r..r...r-.-l.l.l.._l.r..r..r-ll-l..l._l.._.-ltllll.l.lr-ttt!ll.l-l.-r.r.l-r-ﬁ_-rtllllﬂn
Arm e e —

’
k
¥
L
(
1
1
1
1
)
[
'
!
I
i

qﬂm ol | B % ! !

FrEs--r— ===
!

S - A _, mx  CTTTUCT H
! al e . . T S -
oA ~ ._ cory My g 9
. i ) " “ ﬁ

aﬁ.ﬂ.-“l_ t.._“c..i.' - \ .__ ’ _ ; y
.l..l._l.-...u.-h . __—_ T 1

s il { L

i

A

N ! 1 : : b ! ' g i
] e i | ] ! ___.ll_ Pi. _v- -— -— = — . [ [ [— _1F
" " f h N [ - — -y - e —— o — - o — - -.-..-.__.._-L
1

f
Y feo =7

-I.I.I..Jl-l..l-.ﬂ.l

-
“ /
o

¥

\

™

¥
r ]
- ——— - — - - .
.n.l.ll..rﬁ- il r ]
..__ ] [} ' ]

i v o
H.ll...-1.1-..l..l Hl.llll.l Wy Nyl o g W Ry, By, RN A g W M By BT A W g, Wy, By ot S g Ny, By T e oS R Ey ,l.l-lﬂ-*.l.-l-lw
m-.._.......rlnl.l..l.-.“.-r...._-rl..ll_..l._!._..f-.._-l.l.l.-i.r..r..rnll-ll.ltartllql.l.l-tttllll.l.-.._...._...r-.._l.-l.l_..l._-t..._-H..ll_.l._-t_

S

T

]

)
Fup ] ! ~ w—f
Lt u.-_. Ml.ll.id...ll....l.ll.lull.l-ul.ll.lril.l.l-._-.._I__-r-.l-l..lLll.l.l.f.lf-ul.l.l_.l.-l-lnll.l.l.i.—.l-lrli.-.i.lll\a I

11.“. ! I hﬁuun..-l....l-_ .F-l.lll_m-.-. i

Y

Sheet 1 of 4
T

_ {

*-
T
e
—
'--1-
-
il
-
Iy
; h
-
-
o=
T e

t RV % ! _ M e e — — e ————————— ———— T
.__arq....l.__. -_..n.... .J._ ..._r._l._.m u _____ __.“ "I H _H. !
.___.nﬁlr. - i N u .-*Irlr...lnll...l.l..lr.ll_.ll..llnl.l..-rll.l.llul.l..l.ll..l..l-ll.l.l.-r...l.l..i.l.l..lr...l-l..l-l..l...r!“- L
.--.m.w -y ) 1\1!.-1.‘_ % -.m P" H-...l..ll.l-.. -— - ﬂ....._r.
H v..l-..l..l..l. el 4 ] H—
-‘FIﬂT;.-_M Mwﬁ L T—#l._.-.i...-lﬁ-_-.i...-r.l.__.-.__.._...._1.1..1.-.-..-.._..._...1._1.1.-.-I..-.__..._.-._.-._.-..-.-.I-.-....-.._...i.i11-!.-....-.....111...-.!._.4;]-!]4._.I - ._.__ o m———— .ﬂ
._.l. I.I.l‘..l.l.?fﬂ F # I 4 1 ___. L ﬁ
rqmu_- _“l...__. .—#l.l.l:T.-._l.r.-:ru.l.!...l.l..!.lrll_.!-..ll-:....1!.__!-:-.._-_..-:!-....-...!!..:-..l.l.-l..!ll-..l..-:l-ll_.uqul..ll.h._.-f NIM .ﬂ _r..“ ﬁ-i..
L et ~ _._ _ » o 5=
.__ I#mil-l..l_ﬂ m e -_‘ —..-..-.-.l..l.l._l.._...-...-._.-.lﬂ.l.l.l..l.-....-...-.-....l.II.L-t...-tu.l-l.l.l.rr.t..in..lqll.lt.i-..!..-i..ll.l.-t.-...-.-....I.l..l._-.-.-...-.-.l..ll..-.-l-..-.-.l..l.l.l.._-.-...-._..-.-..l.l.l...l.-...-..-.._h...l..l..l..l.-.-ﬂ.!.
1 ) ] 4 ._...u H!
| P
olir == = = o - - — —u =i s = =k ol ok e Bl ok e b= o o e e e ] Al ok e ol ol i e B ol ol ol — =k -l .'III'I.J' F -
G ot ﬁm_..._ -3 Wo- i / P -
W [ 1 ﬂ m H w “ #
X p \ bl ; L. ke -

= ! !

e I .
L] \

L
]
1
¥
¥
1
L
1
|
]

r e ki e
£ Y
b

e
-t.t.-l-l..l.l..-...l..l.-llwl.l...-. .

CR Y j

f e e m e m e m e e o2 !y 1 e _

!.fm|1-1l.l1_.11-._-.l.l...l1-14._.1l.l.l..l..-1ﬂ1l.l.l.l. Trim ik & Yl o o .l..l.l.l_H._..r.TT‘“
E ook £ i

.kl.lF.ilIIll.lIIII.I.I..-..lllllul...lllll.-..rlllll.l..rnlllll..llrlll.u_

:
:
“
¥
“ wdodesooosmsscosssssoosssoomsssososwsssssseskooe
Y PN i w Y \
i

t
e

Dec. 21, 2021

U.S. Patent

[FIG. 1]

S
h ! ! P |
l / : . f ! T
-_; 7 .“ r Mn I.__l.l..l.l.!l-lll.ll:.l-tl.!.l.l.l.lql-.I.!..-.J.l..l{.-_.....il.__l.l.l..l.!l.._l!-l.I.-:.l-_l...-._._.:-.I.l..-..-.-!.-...!-..l.l..l.___.-l-....!-..I.l.l.....!l.__!-.l..l_!.-l-ﬂ-._-.l.l..l..ﬂi
r ) 1 I i
th ..'._.u __—u I -.L 1 *l.l._r.-.lllll.l-i...un-l..ll.l..l-.-l-.-..l.l.l.l-.-i....l-...l..ll.l-l.l-.l..l.l.lul-.-....llnl.l,.l.i-{.l-.-ﬂ-llllll—.
I . '] ; ] [}
Iy - ~ / 4
- 1 i L]
lp_.l.._...-l..l.. .._Jm .-__ i r H
t u f d ! 1 o g am L]
__".. -.‘. ! ! _m.. Tﬁ..-.l...._-_...l_l..ll !-.J
] - Py
._-. ..“_ 1 ." ..- - T nk oir dn e N g e W Y P L - % e e TS et W Bt h e w0 P h e m w® e % T e et A e e e ot el ..._-_..l_l.u..lq-.
; - o H _ Py F22
—
hn .-.:-....J.l.l...-.l.._.-..r.l..l_.l. .rr,-_r' _..1_ 1 wl WI.II..II-.-.I.I.T-II._II.I.I.I..TI_I-_.l..l.lnnnl.l-nl..llI..-I.I-:l.l.ll.II.T-I-.l..l.l.lH. Iw
___.: A..“ ' “ A '
! -.— ! -m_ I .|..I|||.-I.l..l.-|.-._.___.. qr..l.
r __um ) A -
Ll
broy ]
P? mm 1 1 i
rt _. y I
L] t -m_ |
4-_r .rl_.__-
. ! / “
— S R L Ry R Ly R N RN R L EF N R L R RN E R Ry R N R L o m mmwyomm wf TTEN
h #.-l..lll.l--.-.-.lll.l--...--l..l.l.l-l-}-.-.-I.l.l.l--...--l..lll_-.--.-l.lll.l--...-l..l.ll.l--:--l.l.l.l-l-...-..-..l.ll.lr..l.--.l.ll.lnur..-.-l.lll.-}.-l..l
]

[FIG. 2]

e T T e e e e

=L ra o



US D938,906 S

LEEL;

Sheet 2 of 4

1

_.-l-l-l-l#-lll-'-l-ll-l--ll-ll-'-‘l-l-l-ll-ll-l'lI-I-HH*I'I'IJ_‘-H-*‘L—FI-H*I-*I-'-I-Hl-lli-ll--l-l-l-i-l'!-ll

Dec. 21, 2021

[FIG. 3]

U.S. Patent

lllllll ! S ——
wflllh&‘iIllii‘l!liiﬁf!llii“]!lii‘ﬁflli‘llllii‘lﬁliLﬁ“lf!fhﬂ

I
e L]
k L]

- g ]ll.l.-l-‘ll-J

wrw ol wir wlr
i i A A
—y e
- wrd el Al

I
=
1
o dote
.
t

H

j}

i

}

o

o
o

) oo

i iy

it T b T it T m

v 1 i it
e R . T - BN I W S ST PRI A Y SR I N SRR T T T N T I ST T W Tiilﬁ..l

-
—_
wll

“Iillll..l_ o

~d.

hnl RSPy s T T S T T T T S S S TS s s === = H
4 3 -uu_unuuﬁwllrj_,r !!!!!!! o 3 e 23 Bkt 10
3 ! i ¥ e & L i I ;
e f i X WY 31 Vi i ]

T 1] i ! 1l i’ 11 '

1 P 1 11 i 11 '

o bl i i il s L Jbe
ﬁ -_-.l.ll.l.-.q O R My M e A B By My My ol S g B, B R Myt o N R By Ry My S S O B Ry oy S, B Ry Y e o g,
[ .# by n....hiJnsliHn lllllllllllllllllllllllllllllll = T

L il 1 i
1 |..HT_1 -
! - ' ;

T

hT
| T R F | r1 11
!““.I..,l"“. il P t

ol

- -
ol
L —-rv—-—-r
1

4

1

L e

A
PP T

u-ll:l. A U g E W mgy WY RS AR L R Sy g g R EP LR PR R B MG A L R ] [ MR LT oS mp Rg UE g g o

1
Ii.l.'l..l.'..'-— 1!9#@‘-‘.‘& - —— s wrrr-—g-w P rarr- s parr v aarrr s
[

—————— ————— el e W o e e Y e
..i..,r..[u_.”..-..li."r il 'R il
! ] il

-
[
o et e b

' 11 I I
L (b 1 n 1 '
= T v TTTTTmmmTm e T
Fryraerye ]
£ ) by |l-l.l.|J.-.-.ll__-|...l.l-.l|I||.l..-l|J-.l llllllllll e ——— = -Iﬁ.l.lln.-l.l-.l..lJu_.ln__l..n
A =-5-2=  ~olvollupupupuiu . UV R Y Ry RSpEpRppp— & F I
] f Jb It q il Il T L'} ]
booL1y 3 :. 1 Iy re Ty X )
U Y TR T L L Ll i [}
” F t H-...-.-.l..ll.ir-t.i-lqll.l.l-ti.-!ql.l.lrit.r-..it-iql.l.lri-..-._..-.l..l..l..l...-.-....-._.-.l...l.l..l._-.-l-...-.u M
o~ - T
' P % ; ! ! \
? LIPS} 1 R il T o )
A B Y S prJ1II|iI!!IiJ1 llllllllll | e e e e - e - qF~—d
L A Y] 1l 1l il !
T i by oLt Y i N '
T | L1 i1 11 b | t
.ﬂ._r e e ik F it K il
1} (| i1 11
..l...l..—. Hm.l..l- ey ey e sy e s gy = oy e ._.l.-l.l..lt-l.l.llll.l.lﬁﬁl-l.l..l.m
-.-rrr..-...l....l.l.lrﬁlr.r..L.-..l..l.l...-t_..rl.._r..-...lrl.l...-.._..r..........l..l.l_-r-tTr_l-...l.ll..lL-[.t-r-.,.l.l.l.-rrrrL-..l.Hl-...l.l.
” FETTTTT . T e T e e T e e e m—_— - __l!..ii_.
Hl

-
1
I

I

]

!
|

i
]

'

I
-
-
I

1

]

i

i

'

]

I

1

!
~d
b |
I
1

!
i

i

I

1
1

|

i
-
=
!
|
i

I

]

I

!
i
-
iy
i

]

l.....l-ll..ll.-..lr.-.._.l|F —I__-_.-_I_.u.-l..l...l.-._l..-.l__l.uF F..-r...l.l..ul.l.l.l._.r.l..l-L mr_..l.l..ll.l.l_lr_..l-l..I— f.l.l.

1
1
|
|
1
1
1
1
1
o
-
1
|
1
|
1
1
1
1
|
|
o
"
|
|
|
1
|
1
1
1
1
|
1
1
|
|
1
1
1
1
|
|
L4
=
L |
[ |

. mres
-y Sy ' et

..._..r...-..l.l.l-ll.-....._.-.-...l.l..

LF

11 11 Ll | i

T r==Tmr = =anTrTT

!
1
i
|
1
1
1
1
i
L
-
i
I
1
1
1
1
1
i
|
1
L
-
i
|
1
1
!
l
i
i
1
1
L.
~
|
1
|
1
1
i
|
1
L.
*"'
1
i

Lo
r-
et et e et et e et A A e e

P OTORE U BT H ) my Rp LT LR my R LM R R WY Eg R S R S E, g R G T R my Rp L 4 mmy

r
i
[
1
|
!

"L.r.__----__.-__-....__-....___-.,.,___-T_I"
wd b

. R o i ot o S A drm o B ol e B o ol o e - ——
il._L\-g L RN LN N Em N My byE N RN, R N QR RN R M iy Gl oW N R M N R R R R o -lll.l...-...q-.qlll.l—u..l..:l
i X 11 1 i ':
| %_ L |
Ter w' o 0% e e W o - % S e e e = e -l e T bt ™ N S 2% e e e ' ™ % = -
— [y 4 4t r Y r
] ¥ [ i1 rt T1
1 e 1) i i [
—_———— o b ettt w sl kA et A e ettt et ol b
LI T |

ot
-
o A P R N W A e A e ap N W e Rl N N N L N SR W W Wt RN g

-
I1
1
1
!
1
|
-|--|--L
-r-'-r-'--r-l- -—--—I.r- --r--n

Hormoweret b e et e et o o bl e e b e
e i e e e e e e e e e e Tl Tt e e e e e e e e e e pe e e  na  e Ee e le  d e  ne de d  Ee  indah lele  B e o e e e e

=
|

1y ST TTTET T EET T T TrFTTTTEETE T

]
1
1
) !

B I R e R e e el T I A A R e e e B ]
Nia e T A R N et e [ et b e mk b et b e ml T L T N e g i o m m e ok ke e o o

-y
l“rri'w - ' mh wie dn
ol e B b b O o o ot

_— .-.rlll.ll_.
T 1
H T1h 1 “" ﬂ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII J
_— [ — N N N e e -
' “l.l.— ﬂ..l..l.l.. [l SR R I R S R R R I R R e B I B R o e I e I R o e e
L4 yhoad 1 ri ' '
il I 11 ¥
wT};;m il i [ X

7N
A

B e A A R R N A R L % W I g Wy SRy R I Y NI I AT T N S R B )

- ._l_.“”# “__.-._.I.Il.ln.._-..i...l..ll..l...ln-.l..l._.-...l|.||.!-.._1.l_.I_Il.l.-....l.l_l_-l.l.ln!_..i.ial_l.l.l.-li_.d-

Hﬂ“lll—” M“.““. |
b.dmp----—-- o 1 i I e 51 S o0 2t

LN |

- Ly 11 [N 11 £
=y = .U:_ 1 P ™ t
1 i 1 td L1 L L it 1
._.r!!rlqllil.Lrulﬂ“flrl.!_ﬁ ‘&luri-rllli.ll:!hrl:!lrlilli.l:!lr!bF..-_.-.._.-..!.!-.._-_.I.l:___i-!.-._.LF.___.-.l_.-._-l..l..-:!-.l....l-._l..l.l.h
.l_..-llj.._-..._ - .—u AR, Ry R B A SR am E R T R Sy RE W R R Ry Eg M T PR Gmy My R M M am Wy R Ry :
FTN VT T 1
rL |l.-ﬂ

i
{
-

EEETEE EN BN BN M OB ECETE EI HN B BN B R TN HE B BN B PR E CEE BN BN Br BL UE CER EE B aew - .
I...l.uTTI.I........l.IIIIn......u.lIl.lI....-I-I_lin-......-I.-I-l_ll. |l|....

1 J
!

F A

L

'
1wy
imn
i Il

|

e el o b T B et N ke

I T
{1 M
L [1i
(| '} |

-

-l.

.
.r—-qq--r-—-r

u-i-i-.-nJ

-y

[ ]
r

ol iy e

fr"ﬂ“'“"‘x i~
LI
[T i ——

I T
i
R R

‘:j

;
E
:
E
;
E
:
;
i
:
!
|
:
s
i

---r-Tl---.F--‘-l--'-
)
¥
Lk
L™

i I W - PO S PO I R PR ) T P G T e P i ——

L

.rl.l.l1-q-..-| -y B N R, B LN R R L Ry B B W,y A N R L NR LA N SN R R B N Eam

—f - - .Yy

1 —

L] )

1 *
e e d T e e e e e LU b

ﬁ. Ll B e

T
L
L
X
L
o b oy

i F--qﬂ-'-ﬂ

dubr ol nk o dnis meorkbrlk i e IRl i bbbyl b dn e b o ol ke e o ol ol i B vl o ol e B e ornlien

it - -] H—I-.-.I—i—l—l-.-.-.I-I—H—I-.--.-I—H—I-I.-.—H

—— - -
wll ol i B b v el nlh ol T b ol ok ok e e el ol I i din ik ol s b " ol il e i B el ol ol e B Y ol ol R wll ik ol

]
rd ol AR

3

A

.ﬁu__.._.IL_ll._..r
e ey

el

L

i ¥
AT
i-dd

el e el el ol el e e e ke B e e Ll e e e i ol ey o

- -
-

h
-
[
M....—...__
! !

-

I..t'l——ll-I -t - -l -~k -—

N

I S

Il Bn bl ol ol 0 vl kol e ekl kol 0 Y ok e i bbb ol ol kit el R e S okl R e i e

ol ol gl iy By by e wrf ¥ R

L8

Ll-'-'-.FF--'-'-.

_-..F.l Lr.....rl Im...-.l...l..l..ln.-F.Ib.ll..|l.l..l...-....I.I..Il-l..l.._-.._..|..Ib_lr..l.._..|-|I-|l._l..l..l.._..|_..|.|-|l..IL_ILII-I.Il...-.|..l..|-|-..I.l.._-.._..I.Ihl.l..ll-l..l.l...". l.h.l.ﬂl. l.hl.l..

E

[FIG. 4]



U.S. Patent Dec. 21, 2021 Sheet 3 of 4 US D938.906 S

[FIG. 5]

-ty
t
4
i
i 1

e

...dldllﬂr.-'

i
1§

=3

Ll e o

F'-"I Fﬂﬂﬂﬁi#ﬂ!.ﬁ rﬂ.ﬂﬂﬁ..iﬂ!lﬁ-"ﬂﬂ‘1 r-"ﬂﬂﬁ.“ﬂﬂ! ﬂ'lﬂ rﬂ.."‘

1
{
-t

X

I
N S S

1

¥

g g S N g P S g WS P P RN Mg mp A R Py R PR R P R NP R R RN M W MR U R W PRGN G my R g PR g e

.,.
]
L

W
;
L
i
Lk

|"

[FIG. 6]

- I o O [} L

-
*

I

1

[

..r-.-.-.--.‘,nr-.--iﬂn---.-.-l.-—t--a.-.--r--l-n.l'—l.-.-‘-'.l--—.-.-r-l-li--.-.-.-.-i :-L-
AN L — . Lo -~

'."‘- -itl--r.-h‘.l-'.----\lh % ! ! - _...} T J---.-!*‘-lil-n-'!: -t‘..‘

A ol B bl iy [y . L | | o o e il P 1--.-4-.-“
gt i i N 1

- i - — | . e Rt e - - - - - = = S e -t -l N -

u-‘- -------- '-‘4.-3: k:':" I ; l ; j TT-E—:E--:-E_} & EALI.LLEK ::..—m e B e

4

]

]

u
e Il ey f r qu}]
£ T

I 154

1
1
r'lmlrﬁtil.l'r"-mqq'-w#uqu*'&mqw LN SR EE R R o

r e AL FEE I T FEEL L3 e A S | 3 SRR 3 T TN A PR -1 . I MR [ - s LR T

l.ﬂn:.’,w:-:uq:‘pw E 2R A g s ey F- :.ll-'-lpn.---‘--.k J._.ll-l-"-l-‘l"- ‘R:-F:-"l rqqq-'- ;--Il-:l'dll-'-f-mqw*f:::‘;:*::::?qq_'pp-u-':q - quq-" -rl'l'lﬂl-jr-l-u-qq_p..\l rl'"'.l.'ﬂ_‘ LR AR RAL g Lp A g R R am s, ""'l'."‘l- ]1
LI T - -1 L

¥ Lo

rot

=¥ Y
o } i '
" L

’ 1 | . ¢

Py
*-""__-"': o Lo - ) L

-

l I"\""!—!" '
o - o
e b L L et  rebelebebebeled A L] ' i b L ] Ak wim L] i Tl
gyl e e e e L L e e e o Ml L o e o ] L iy gl ] L gy g S L b e o L E L iy
] ’-'L-‘_ ’.-'ir-‘ r
q 1 b IL
/ R 4 P
1-| 3‘. ¥ i‘* [ |!
J'! L3 . i iy L~ lL
™o T - -
a-n--n.a------,q:-a----.n-.-‘a------..-‘-.a----—.-.--a-------n..a-n-----.-...-n..a---_---.n.--_r E--'..ﬁ‘-‘----‘ﬁ"-‘----‘-“ﬁ‘----i( .'lll!.-----..a-.a-n----.h.-n-a------.n.-.n----nf Yh‘-‘----‘ﬁ"-l.----‘..".“----‘-hﬁ“‘----‘..‘d"-‘---‘-‘.““-L---.‘.“"-?---‘.‘-.“‘-L-.‘J

\ 1"---.....--'.I ""'-...... un"‘ .‘\-.-_ .ﬂ"Jl /’

";'* *
] *-'
————t

Cim mm ey = mm e mm m g meg = mm sy = = i = == e == e = m e = == meme = s = = gy
L.J iJ ! (I gy Ltz L |

r
| |
1 1

(S rmg = m s om = i m = m m mimne = oo R pm g
Ld Y LJ I I | (I =L

)

i



lll'll..'ll.lﬂ.lli_l_l.ll...ll.-l_.l._l. ””“"””””“_.Illl.ll.lfll?

ﬂult_.l-.-lul.-llll - Im-...-.._.--r.- M._...._.-. . .ﬁtfr...r,.- __..IJ-.-I
% oy «u.. _...._.
’..AlllﬁnVn ..r.__..r_-_.._.:_.l.l_..n_-..-..!.-..._.l.ljln b I S ——— | _.u._ﬂu- 3 & ___... U_..Ir..v:-r
L L]
Hu-. l.l.......l..llJHPiii‘l!lii'l!!‘i'ﬁft J-t .lhl-l.M hrmm—— d
-

W Ly R U S R A LR U PR ML ER M AN L RS B g A LW g g A R Es UE O

Ak T dd v 4 ..__:.. ."4 J
I .__.illuir., _ ... P PR 3 N . . - '
1 ¥ (N v Z v :u T
' ﬁ____ 1ht y ! P4 N ,,._h h
i | -
ﬂ._—a e e -, F i i ___lhq ___1?.___;
..1 J__...__....-n! ....-....t..._. LN | 1 ~“.. '
n_q—..r _‘ J..-....-...-....l.l.-r..r...uM rl.-r._r..L.-..-..I.l..l.._r..L.._...l..l S R R L3¢ N 2 Sl TR ﬁ-
f
u.-ﬁﬁ ...l-l..\‘.l. L J.
Lﬁ t-.......lll-l.l:.- ] n

H
i e ¥ N Sttty ivburiplninit e inii ety basririvisiae M
A

{ ._.\.IJ T
Y e T R

et Thin 4 B MmMTmm T Emm——_——— i Tty 3 i Hll.ﬁml-l i

1) ) P i Y (X s 1y ' 1 re
L sty li 1y v Lid 2t L ;Wu.; N
h ' it b o W 2 i

US D938,906 S

'
' - !
-.ﬁ-.._l| .Iﬂrn. ?“.mvl..-_..-r.-.__.-._-..I.I..-...__.-.-.-....-._._..I.II.-_.-!.-.__...I.II.I-lriariall.l.!lili.l.l.‘r!]irl.l.l]jl
11[ ...Jrﬁ_._" J J..m.-_.‘-.-l._w._lllll.....ﬁr.llf ..imn.

Ay Gy ot e S,y Ty o g W, By, ) g W gy
I-.l.l.l.lu-u._...ll.lql..lll.lq.-q-rl..lll.lqltiulll.l.lq
]

1 Li Y N #._..ﬂa.. o
i

Ly i
; E___1 ._\. i i (N BT F L ;
Y Subspeis, IV [ S ' T A N SR
4 b [ S . B k__rll....illll_t.r..nh..._.. u_.

o F l....ﬂTl.,.-__..i .___m.”w-r:l ey g e e ey Ty e e e L, g T e i e e L Ty T il A ey " T T e ey

; 7
. N ! i
L L1 1

bl i Exrasae . ¥
r_:_ - l v .T..nllh _

il kol N ek b T e I i nk ol it b ey n.-._.-....-.r..l-._....ﬂ._.-.i.._-.-hi.._-..L ]

¥y T (T v Ut iy L v g 5

¥ 4 Iy 3 .. _.“ id P k! " .:._._, g_._.

i, Fiale ] ’ 1 M ﬂ g ¥ 4 LT vy .r_
I T ]

T
ﬁ ! -.—
S A L T ._n A ) ﬁ F T __ D
At .u._r.__.rrr A i 1e ._,. () .:__ i Lr m o5
MNJH—..W... L b A ...___._... . ~ il . LAY u.—_
if ) N w LA | ..:11!1.,:.:..4 :1,, g
:n PR PHES, oo . " O S I I L . L_:-:_... _.
~4.-.-h.|_ll.l.l.l IL-. # i #ﬁ . ! ."- ._.- mi—.
r 2 R, Nl LNy Ny L H, N Tl gl W T Wy ol e R T
kB e W i - W !!_.. r
f .__.....,..,u._...rL _... ....._r_, 1_nL__. _._.._w_.. _:... .11 i _r H n._..______.. _:
+ S 3 tr LS by ! I L
“u___ N b u__um‘ __m,__ qm ! ....n m. ___.. ..__. i _m_
L 11
e ,ﬁr..;”.u_..} Fig Yy gy '\ re Yot 27
...+. -, iﬁ..h e A v hywysaaRnwead rannswwadiaas _;
-.tl ok ok e e e e b s mh o mls e e e e b omle sk e e e oeeh i sk de e e ee] ke b e b e e ek mbe b e e e e mh sl e e
4 it F _..J.._ wl - —— -.q..l.ll.‘c-
& N, T Sraosrsrvooassreossssessasseoazszeos "W
e & N S, S A LU L 3 S NLly )
i 1 a__... 4 ] 2y r Ky M) il o et
i t h ‘ b : ‘1 , it T
+1 ! 5 } it { al : ’é S
r 4 .-.. it a2 F ' R i ..___-1 o
" i I .l.lnl-......_.._&-_ qr._l.l-.ll.-......,...._h... ﬁf-l._-.._..._.._..l.__l.l.f .TT.._-lil._._l...lh-..l.... T = +.m
12 3 Ji v # o S, e A of
0 i " R ‘
S # : SRt SR, N3 S T
1y i -.— -f_ v-.q. :.- LI ) ...... i .fq ‘y i _.n
.h_ M a._ﬂ IIIIIIIIIIIIIIIII o A e -4 L. ﬁ.._
! - k. -

n L L g4 ik,
hﬁdlm‘ .rf..t—..._rllp .“.Lr.-._ " J..-._ -_. i.ﬂl-.lui._.l-l._th:..rlll.l.l-_jr.,t-rn_ul-ll.jrarr-r]-l._l.lr;t..-...r-l-l.l.__j_r_._r_.r-rl IH.-"-
j—————a ) §omen s oMt TN [ Vorl LY I t
_,.«._._T...,.tnu.__ ot - .wu—___..._ _‘:w.___, .___..._h* _.,.::p ___..__w_.__ __.__ ,.h___
' * - a
Al m_h. m.....m L pm .-J._ ._-.u.]r;,...:._..l lllll L e ke e - P .I-....lllm H..
1 R =, iy t Ji i i
Mr.llh__.ldu. _m_. 1 _: e e e e ———— ot ! m..n
B A 1 i X b \ 11 o LY
— Y e I R A {
LY ...m. I H.ﬁu-ll.l.l..l..T
P r :”. AN S Mo NS i
2 ﬁ.—_ .ﬁ.ll.l--:-l-l.w “ﬁ _‘_.—-.-.-:-l-l.ll.l.l-.._-l-l.l.n_--..-l-lIl_..l_-_--..-l-.I-ﬁl-lll.l-.l-..._--l-ll.lt.rl_.l-_-.-l-lll.l-.-n. .—..1&._
_._. o F ¢
] T “F Tt gl
Wl h.—m..l.lrllrﬁl lllllllllllllllllllllllllllllll .m_.l..lllll.-h.ﬁ---.l..l...-r1...._.1 H.n.w_
‘_r... m iy dw b o o owd - o et e T mh.!“.h.l._.ﬂ_.-" .._-_l_.l...-r!-r +
1 llllll ||.l|-.-|lﬁh kﬂ.ﬂ.flulllﬂ.—fj—"ll.li.llI..-.__.-._....l._.-...l-.-.lrl.__l.__..._...._.r..li.-.l...-._....__.._li._lnll.__l-liin.ll.rlrliuh. -lu._.-
_!l-.ln..... —_—— i T ————— T e AT g H
-y Pt N L T Y E !
..q r o S, 1 *ort " Fd WO b
i + A Y i IR
f _ l_lu__.w.t?-_..._.____.__...!.r..rh... llll.lillll.fll.llilll.ll-.r__ ll......l._l.li_.r.r. L ] .h.
[ ..Iﬂ1t|..._ W lllllllllllllllllllllllllllllll | ekl £ ;!
. LF Jﬂw_ u oy Wlll.l..l....-.-..l-ll.l.l..-t..ql..lll.l.-...iq-..l-lll.l.l.-ql..ll.l.l.l..-q-.._.lulll..l..-q-.-_.l ] ﬁ—L.
llllll ﬁﬁ_m Mnldl. ﬁWl1**rqwrl'l‘ﬂriluﬁwIl.‘lrdll‘J1lrr1ﬂ.ﬂJ1lL *n
e llllll ] ] ! H 7
m_._H-M-. ey hlmu n.rl.. N fe - -~ Lr.._r == I-_._. ._..u..llll....n _-___
ﬁ.-__ m.llllu_ 'y . 1 W ¢ . q_ ”.._-_ i
i ba s ! - F1 w ¥ Y s
e ' h-:-..,. h b N I T IR R —— Y - A
W { ?:s:_. S e r-===wm W
w8 a0 i -ed
+ ¥ i 1 LTl e o ey .
g ' Py A ‘.H.:ﬁhuunnnnm.ﬂnnnnuunnnnm..:uunun:.:.J....l A
N N ea p
E__ __m_ -ﬁ “ﬁr._.u* ==\l .._1 _.- -_..‘ I iy M- ) f. H_rw ., -n..__..
' ] ’ o [ =~ T w 12 - it Iy - A M
qﬁ F_T & ﬁl”l.j-l.nt_ ~ ﬁ...-.-.l..l.l.._l._..-.i.-.f...-..._-.-..-..-I..Il.l.-.-..-!.-.._.r-f-l..l!lll..tulslhﬁ.ﬁl..l..l-.-..-._.-l...l.l_.l.t..r ..-‘z_
n nn nn ; ) i i ) 1 -—».
N, i B e e e e e e i —m ————— I SO !
.‘_.ﬂt ﬁlll-{lrltlk.n |.H-_l._ ..-.._H..h-*
___._1...1._... -h1."ll...-r-._....._.l.l.lll.J...“...-.i...lI]Il.ll.-l.l.ttr:r'nnl'ltnlxll.l"!r:lttl.l_lu‘l-\:r-...l.l.l.!brrll-.rl.l.l.-...t.l."rrt-ll.l.l_i. *
[ Jrm e ey o 7 ke .‘l—_. - wl 1‘\’!&#‘.\-&. —l..._
T TF R W £ L Y
i ¥ T . - — - b e e 1
U - Fr . P Y. X ]
ﬁ. .. _,1 r..._ﬁ_“ rf___.__._ ..,f_ﬂ..“ .._._rnﬁ u ;
gy o oot o sy o e !
H“HH&. A ol el L Hm.“m.u....m. /
._..I..._..F.....__.. L e

U.S. Patent
[FIG. 8]



	Claims
	Front Page
	Specification
	Drawings

