US00D917808S

a2y United States Design Patent (o) Patent No.: US D917,808 S

Kim et al. 45) Date of Patent: <x Apr.27,2021
(54) ROBOTIC VACUUM CLEANER D670,877 S * 11/2012 Geringer ........coovvvveeeen.n, D32/2
D690.477 S * 92013 Lee .oiiviiiiiiiiii, D32/2
(71) Applicant: LG ELECTRONICS INC., Seoul D690,478 S ™ 92013 LI i D32/2
(KR) D690.887 S * 10/2013 Lee ..coooviiviviiniiiinin, D32/21
D703,397 S * 4/2014 Sungkyung ............. D32/21
D714,002 S *  9/2014 Casinl ....coovvvvvvviivininninn, D32/21
(72) Inventors: Seongmin Kim, Seoul (KR); D714.003 S * 9/2014 cz:iﬁi ,,,,,,,,,,,,,,,,,,,,,,,,,,,, D32/21
Seunghyun Song, Seoul (KR); Hoil D771,332 S * 11/2016 Verhoorn .........ccooo...... D32/2.
Jeon, Seoul (KR) D771,333 S * 11/2016 Verhoorn ....................... D32/2
D781,512 S * 3/2017 Neumann ...................... D32/2
(73) Assignee: LG Electronics Illc_:J Seoul (KR) )835,869 S * 12/208 Ll RRRRCERRTE L RRPRIERSRRREIIRE D32/2
D843.,671 S * 3/2019 Chel ..ooooovvvvivviiiiiniininnn, D32/21
3 3k _ D860,559 S * 9/2019 Thackray .............c.ooeentl, D32/21
(**)  Term: 15 Years D869,109 S * 12/2019 YU ovvevroereoreeereseee. D32/21
D869,797 S * 12/2019 Chel ...coccovvvvviivivininiinl, D32/21
(21) Appl. No.: 35/508,414 D870.403 S * 12/2019 Ebrahimi Afrouzi ........ D32/21
D870,994 S * 12/2019 Zhou ......c.coovvvvvviiviininnl, D32/21
(22) Filed: Jul. 29, 2019 D871.693 S * 12/2019 Ebrahimi Afrouzi .......... D32/21
D871,694 S * 12/2019 Casinl .....cooovvvvvievininnnn, D32/21
D872,953 S * 1/2020 Ebrahimi Afrouzi .......... D32/21
(80) Hague Agreement Data D884.298 S * 52020 Li oo D32/21
Int. Filing Date: Jul. 29, 2019 (Continued)
:nt. Reg. No.: DM/204195 Primary Examiner — Khawaja Anwar
Int. Reg. Date: Jul. 29, 2019 (74) Attorney, Agent, or Firm — Birch, Stewart, Kolasch
Int. Reg. Pub. Date: Jan. 31, 2020 & Birch, LLP
(51) LOC (13) Cl. ..., 15-05
(52) U.S. CL 57 CLAIM
USPC oo D3221  ©F)
(58) Field of Classification Search The ornamental design for a robotic vacuum cleaner, as
USPC e, D32/21, 23, 24, 31 shown and described.
CPC .. A47L 5/365; A471L 11/4011; A4'7L
2201/022; A471. 2201/04; A47L 5/14;
A47L 5/30; A47L 5/36; A4771, 7/0014; DESCRIPTION

A47L 7/0019; A47L 7/04; A47L 9/0027;
A47L 9/0036; A4°7L 9/0045; A477L 1. Robotic vacuum cleaner
9/0081; A47L 9/009; A47L 9/08; A47L 1.1 : Perspective
0/14; A471 9/1608; A471 9/1675; A47L 1.2 : Front
9/1691; A47L 9/20; A47L 9/22; A47L 1.3 : Back
0/244;, A47L 9/325 1.4 - [ eft

See application file for complete search history. 1.5 : Right
_ 1.6 : Top
(56) References Cited 17 - Bottom
U.S PATENT DOCUMENTS The broken lin.es indicat.e portions of the article that form no
part of the claimed design.
D660,530 S *  5/2012 Geringer ...........ooeevvvennen, D32/21
D665,547 S *  8/2012 Nam ....coovvvvivvirereerenenn, D32/21 1 Claim, 7 Drawing Sheets

K. f. 'r
o T 2 .
- = -, .
; I -
4 - R A .
b . e Il ! ||-I -
w o ! " -
] LL K .
’ 1I ,\_] - i* 1 to -
LI | R R
. (R X iy
. Iy NS
1] '
oo i o "y
Lo J "y g
L] L
' n ; ul M :
\ Y I ' -«,___h'.
’ s b It . - "'-\.‘-* o~
E: K r, ' 7&3‘-—
i"l . -“-‘--h_--'--:____" - .
1 Mgl Ll b .
T il
L :1-
L
>



US D917,808 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D890,457 S *  7/2020 Pearce ...........oooeeviiinnnnnl D32/21
DO01,110 S * 1172020 Li .iviiiiiiiiiiienn, D32/21
D902,507 S * 11/2020 Ebrahim Afrouz .......... D32/21
D902,508 S * 11/2020 Ebrahimi Afrouzi .......... D32/21
D902,509 S * 11/2020 Ebrahimi Afrouzi .......... D32/21
D903,961 S * 12/2020 L1 .oooiiiiiiiiiinn, D32/21

* cited by examiner



U.S. Patent Apr. 27, 2021 Sheet 1 of 7 US D917.808 S

1.1

e mm mam. W Eo - - gy - -

-
¥ -

LA ..

L

- Ll W, -

- ot ., . -
. .-l"",r . L “'I-
- oo N R
- T . -,\
o o 1 -,
4
L] e a ‘. I|I'l *
- 's
1 . ".‘...-""? . "\'_ .
r - L .
o
L LR

_f . - 1 L H

i - . 2 1
Jl -..'JIJ _r' F) .
. ! Al a
'l ". ] P ] '.'
Y : ; ' .
II' l; . i "'
i
* ) ' - * !

)

}. *"-. " - '_..d' :-‘
- . -

" * " - h

-~
e
b

r
¥
N,

’
“

b T '-_"'-'

iyl

" "y m - — Py

e ke o ok

m i g

T om
T

‘l_‘ . . ’
-, . N 1 L
a i o

r
L

4
e

ad
-
L
II-I'
1
]
k]

"“\.. T, n 'lﬁ__ " "‘h-r" a a
- i % g
- - .ty __:'; e, o
" ", : P e .
- -
. e g . ...1“#,.
: “ = e e Yot
B - ;
Y e - . : __.F'.'....-I' - il‘l__-
- * ™ N - AT
-t -
., *a e, I - I o . __,.'-'l
] -~ . H ot o I
N, T - Ty . ".._lr .- - -
- - L] - 4 - e - - "}f
. . S r o -
T - - ™ _ - ,lt - - ".- - -~
- =m W . :. 'l""l"'-" =T - -
- - 1 ' - . a
- B - _": mE, . i -.i'—. .._,.l'."'" -— ;-- - . - -
- “ - - “ma -y " . - - - - a [ ] _‘_.i"
. ] - . — L N XN . wcm, . A, o oA, mm WA N L "'"""__'_ -y ¥ . - -
- - oy ] e T - ' - - ) -
. - S—r- - ro- - R e e - T - -
- LI . - .
- o - L ar
I T _ - 7
-, - . _-' -
e — . - e
- - - m— - -
o o A S - i e mw wtw = EF
L ."f
. - -
b T - -
- -
b T . -
= b . - - - -
™ * . _—— e - —— = -



U.S. Patent Sheet 2 of 7

Apr. 27, 2021

US D917,808 S

* 4 -+ + - 2 - - - L L L ] * = + 4 -I--QH
Fr -
ke .
H '\-.,h
- - .- - - . LR = wiml. prm . plm oprw oppdw ' o e opml pimls opems plms o opw o - -w - % - L Y L ] - - - - o= - . - " v - - - L L] - - - - L
T I!
i ! 1
' t u
]
L
1 1
. r .
. .
] -
! 1
r

e W, Wl Wl Wl Bl Rl el el R

!

i -

! r

' |

! r

' |

[} 1

! ! 3 '

d ' A L]
y » ;

H 1} E "q.h-i i e pm e b ‘-"'"

: !

1

".'1-""-'1-"‘""--"":'#"‘-'1““&'&-' Brly Wyl Bk Wyt g g gy iy iy

r

Pl L

TR, PR, A

B, PR AR A A R A P T TV TR R, TR T AR A P T e TP T, R, T A A T M N o Y A e W TP TP T,

i wlm el [T PR P} L L T T Py Pt R ot P Pt | L L Ty P e O st POy P | Tl il el wlw wlar alm wla Gy el il Tt clgl e’ el el wla wla el lmily wly B plew e’ el wlw il wlw el e il n
T T T T e s T raery e g e e e e e i g T e g e L e T Tt e T ™ M et e S S -
-k - m - - - ] - - - - --. - . - m - m - - [ = - - - - - - - - e -k - - - . - - ~ - - - - -k e - - - - — — - - - - - - e - - - - - - - - -— - - - e - - - - - 1-."- - - -
i
LT,
-
A .
- .“
‘. mcm omem mcm e e e ‘mc. mcEm mem mcm mrm mem me e e - ‘. mE . mem mcEm mrm mem mcm e e e e L e B T e T SR L
- .
1 : "‘\-.w..w..,-i_- il e F & ¥
\ e - ¥
L 4 L] "l‘ -
- L

i
L L o i o e L B L T T T L I L L o 'ﬁ"'h'q.*"hﬁ"“-*-""-h"""n"ﬁ
“"‘ﬂ...

a ¥
. ]
i '
- ]
1 1
3 1
¥ ]

] L
1 *
1 L
1 +
1 i
' .
t i
M !

t
*

Ly -l
ara

L ity mii il aria
Ay

-

i
ra—

rla wly wia
arra

Tl -
o

i wlar "l

Ty

T

¥
1
1
-

i
il

LT



U.S. Patent

A%

Apr. 27, 2021 Sheet 3 of 7

US D917,808 S

_I*._' o wllr-—— -t
- i LA
,.-‘“ - ma - - Am mam mem meaa ma  ma - - mr ' im mm mm mm ma ma Tama ma - - am mm mem ma ma  ma  ma - - - -,
,
- .,
A .
- “m- - atm mm’ mtm - -rm -e m- - -m- atm - - - - - cmer cmes omt s oaem mem - - - - cmer mmt e amm mem - - - (ST ‘mty tme ammt oarm - - - - -’ mta m- -t aem mm’ mtm - - - -—a -1 - - mm mem - - - -rm - cme cme -m’ mtm - - - -te cmea -
"H._
r 4
[ r
M !
. ]
! i
" ad P e e —+— ke e b bk L] Ao e e — I b b L A e b b —t —hp ke R xR | N . I - ke kb L] N I e T
. r’:' W == - - I Lk - - = -+ 4 -+ -+ - - r L 3E SR I 1 + ¥ -+ - 2 - - - - - F L [ 3= 3 + & +4 - %4 -+ + -+ 2 - - -+ - * [ T A + 4 -+ 2 &+ -+ * - - == - L -- -'-"‘_-.., 1
' 0 :
. - . 1
N 1, pET T ok e BRI pr F TP OOF OF OFF OFI O BE BRI o oo L T T N TR T LI A L REET S LE EE  B o  E  Y U v,
.y r.r'".'.'--i--i- LoE Lo Lo -- = e = - e A e A - - - - - e e ek - . - - = - - = e Lo - . - = s e e - - e i w e '
-
1] . .
. i "'\ '
H h i ||1
1
L HEE R e ¥
i LI --": - el b L
] ] nk
i IE— e e 1 ;
al Ly b
"l- - - 4 r - -I-.
il 1 1 i
; i - - B o ] =Bl i |l
- - - T - - -

; ' ¥ ' d .
- ] 1-- - -+ - - -I-. [ i
- -y -+ 4 - =
i r * * ' { '
! i — - - i LR

. PP | ks  pag
i 1‘ ' 1 I; i”'#""’i-—"" 1.
i oy oy - a . 1
T sl H a: - ’ u!
rila i - - .
H i ! r i } ¢ A !
. i EAC T - ey H ) M
! iz
s A - - Lo - ] T
. ! .
H i i} ) i +
1"'-" 'r"'l'l r"'l 'l""l
! - e & . .
I ' g - - 1 . - - l- .‘ :.r :; I
e -'--i '.'-- -ty -

' T b owa . 1
1 . . i i +
rw - m -

1 ! L [ T anl = [} 1
' 1 1 .‘ 1; N i

4 X
- P -li" by ma . ¥
1 A LT - R i b 1
. i ‘:l' s
Fa A Tt et T AT R Y R T AT Rl A et el el e ‘.h}i.i - - hr S .-fbt bl T W MR R T B el & Bl B l'.ll" LB Rl N e Elaa Mol PLal .
- - . . - - - . . . . . . . . . . . . g - - [ ——— - - - - -- - - - - L ELL L
by B ortr wilr me mE = - oim. oam mE A dd w - R boe as ab r em - ol
i* i I+- » = - - - - - + ¥ - > " - - a L] L3 - - + - 5 + + + = + = L L - - -~ - " - n »+ = = - - - - + - % - + - - = 42 L -+L i
. i .

t L [] ]
4 r
L 1
"'r'-‘l. H . ;l' . f."\
L 4 4 41
] v q : ;! L
.i‘ d ' ;P 1' i
* I L]
! I+ ] r a :-l [
L T T R - . e eom mm e ames - m [ . --..!l . -— -— - - - - - o —- cmaa g, Egm, mom mem -— - " - FTT -
r‘,_.-_ "1.4 - - - —r= Al o o - - - - - - e wm e _mpe e = - - - - - - - - l..- - 1,--14-- - -I-. r-"'; -r --', -—- - - - - . om e wame w A L N - - - - - - STAS am - - 44.* .‘i\

T ' i - - + == r= - " ) ' t A.,.} [ ] ) ) -i ' 't - ‘Iul-\.plq ) X ) . T - - " - Y — ' -
¥ [rs T‘"' r o - —_— rmy - il i R - o a - 't . == == s - - ’f'. ) 1 : lli T.- . =1 * =t o= rer == s - - - - = - - e =i - ""..' —a 1
" . . wdwr . . —_— - dmrd . . - . - wdw - —_— - -l - - . .
Mimeyg PR = o imi mem o E it . L R o o
YT S ———— e e TR S O UTL —— . e ma e e e e e e e Ee mr e = e e L L N ' - e mm omm em m —m e e aym R men mes eme . et Ao U S S - S S
i ! -—_\‘ i t .:'I N iy re ) - .
. i e S S J.." W T R 4
i i . . . . . . 1
1 [ -
- r Lok l,._‘ R



U.S. Patent

1.4

”fr"'r -1 Ty T T - T -1 Ty=n =1
F.
-
"
L
pnmm mm Ha mm mi m am mm mm mm ma = = am
[
h
]
H
L]
4
! 0 0
- - - - -a  me - -
}' e
ll_|_|l , -+ 4 - . . e
Mmpmr  temi mem mem mpm memeen . WR
pPmm ma mam ma  amamwm _-."'.‘l‘-"

-l
-~ L | .- -
- = -

e b
-"
-

Lo NI L b UL SR R e T R RN
-

-
--e om.
L
-
-
[T
T g

s
-r

gy oy Py Iy, . g
Wz ozl as

Apr. 27, 2021

. T [ 1 T

1 .r:ﬂ""; '..““l.-'.“'!‘.\\
1
1

bl Tl

F S

-r

Iy

Sheet 4 of 7

-1 T

T
1 ¢ ] M -
h ¥ 4 : [ |-! :.I
1 ! I ’
o { 2
1 L i T N P L O bt T R T AL T
L | i: ! L L] -y - - - - - . - - - - - .- - -, - - - - - - - - - - - -- - - - = - -, i -i--i--l'-f ,."l.--t- i . -+ - - - - L - - -
ol - L] - 1.1.‘ -y N ' ' . ) ) ) ) " r "._.-'
"'1- L .“. PR e a:
L . w4 wa mr mmw = ==
- . X T
‘1 l‘ 1"\. " rll‘ '
' . o A ’ _ril"
1 ' .
. i
""-“-. v \ 3 ‘: ]
l.. - P B .-l' LT LB Y ] 5 :'--.-: e e iy i ..."--"-.r_'--",' l'--.-:l LISRRY g P T gty gy g g e o -_'-.","'... Py, P VA PUL TR FL S Y vl T i, Y Tt B e ] "":"":"'.':' :::__ g
o . [ L] L l':"l -q.._l.‘-. ol ok ko [ - :"& II - - - - L - &l A, R T et R i i e . T aga Al - . - 4.
Yol o -
- . - - . . .
! |..-| ' -’F .F B e -= == L A wim o Ty, = - et Ede mede dede e deoh de=  we s = m - -y o e teme ek R = -
\ *.i'l - A N T T T L A T T T T e Y Ty, -
< | - TS
' .'l. L.h.t PN WY “"‘hﬂ

'y

L

-~

-~

US D917,808 S

Nt g, et ey iyl e wtie afe e et et

- = -
-5 " - -+ -

—-r
+ -

-
- =i L

-
- -

L

e e oy, R, R, Rt e e e T atm tata fate e ow e e Mate fate fefa g Ut g et L2 aa® aTat Gt ot ot ae a ara® st et ot o ate et et aat -"-"'i-"s A g gt -l ey Mgy gy Ry, R g gt nehy Ry Rghy Rgh A gl et

- - - - . -
'
- .- - - ww - - e - - - - - - - - - - -‘i‘
L}
3
)
1
'
1
T T
- . -
= - L J
N - ]
L 1 ]



U.S. Patent

Apr. 27,2021 Sheet 5 of 7 US D917.808 S

: :
: Ve e e
_: -. K 1I_,,.I.,.r'_-_;::'_::...-.:. Jem e e -;::
{ Sl y
. { gt :
Gt ;'Z'r.r i ]
: 1 { +.!" A
T & : N
IR t a5 | :
v 3 } IE- i |
: i 3 gt :
x } SO ]
i j P ;
| r
- II H .
o § X :
. ¢ T ;

whw
ey L
L N h
- er

|
:‘-F"'-C"“'l‘-"'-l"'d- et St st st T e e e et s st et et et et L J‘-LI- e S T P e e e e P P P e e e et e e e e vt whe wh wh W YW ete e whe wh wh ' e e e e s e et e e W e e et W W e e e 4 ;
A I A T T e T T 10 T e L + e aw ma ea wm- o 2 en om ks mrs ma ks ek ek ke rky Arm ma e e 1
ot i Muma ams mems mam. —am —a- -.,‘
o "',. AT a
.- - - - - - . - -rm  .mgr ey - [ - [ - - P fr— - arm,  mem - - -rn .mpr ey - - LY - 4 - - - e, wemg,
r . B T B T B S T . ST, T ..‘.‘ h‘ 'f i 2
1 u L ]
. et i e , i )
I . "... . r:" ’
. r
\ I AT AT I I T T I 0T T R A LI LI L Ll T T T T e T T T e el T L D Wy s .
¥ F . .
nar - N ‘IE 1
- - T _—— ama T " h"'i-l_q - -
' ..l':l‘ e T L L R AEkS . gm ww-ms ma o x. .a Ly = s Aa ma mE_ _ms o . xtesmeeTr T P E EE "':b' " ¢ s
- - - - - - - - - % - - - .y - - - ™ - - - -- - - PNy A T - - - - b " ) - . :Ir' *
. -, -
: A Pt L JEAE S0 ...-...-..’u...-u...-l':.' £
‘-, -r -.I' “ - Lo
L -t



US D917,808 S

. - - o - - - = - [ - - - - -l.[ . L*
- L T -
] - - L] i - -y .
- " “m . e
- 7 e 8 = Y
- ] "
u .. -
- -~ -y - ‘-,
- " e ~
- S, .
- .
- o
-
l‘ -
) -
- - -
-
o
-
L.-.
[
r
-
-
.
-“
clEa AMEEAE S B B EAE EE MESE MENL SES. RS S S BEeEer dede
— it s
LY L o™
- ™
- i
- L
- - - [y - - - - - [ T T T A T T o . o,
_Iln.. e - e, -
- "
-~ - v "y
o ’ -y -,

Sheet 6 of 7

- v

Apr. 27, 2021

U.S. Patent
1.0

i . e .. _
-_ e wrm  m= ey may mEm e . ommm cmma reme S ..lll-”...ll i

-, -, - n
- . - o om == = ma moa -a ma . m- .-.m. -.m. 2Ap Em.am momowrw - -

. b
}!ii{i{lttt}n}}.d}itltnlg




US D917,808 S

-
-

- - g I SR g e e l-."_.._. o n e

- 2 e il - -
. - l..I"H.nl .1...-..1.. - _I.-_..I.ul'.... - - L —— -
PR A T -
- - -~- - [ g . -a .
i - amLr - -k - e, - - "y
- . i T - - " - . -
- - - - - - - -y - r -
T - - man - . .
. - SRR e -
. - - - e 7 . am mem . e T - .
~ - - - - = - il - "
. a o - - . - - . — - . -
e - - .-l..-... L - = T oA - - e -
. .1."..-.. - - x - - T " ™ -
-~ -~ i L -
i - - ..Il\‘.l .j.....l L " u,
. . . -
.1..1.“.- -~ e - l...-l- .-\- - .—..‘ - = Sml -
o o S -~ . o . s :
- - "
. ~" “ ry . ~ "w, Ya "
L - -~ ra r ) 1 ™ ", -
T - - r ....-... ; ., Ce e *
- - - s == e . ] Ta
-~ . - Aoy - -~ b e . 4 . R e Ml .
a - - - - -
,.. -
. - N - Yol . L]
..-_._...1_.... . 4 ...___. Foor - ___..1 r.. - - G - “a ___,._.r "
- - ’ [ ~ = N -
..ﬂ.-. . ol ..... Kt - 1..... .-.l - L __.... ____..r - n
.1._...-.“.._.. L A .l.l._.. lL.\ ra e F RS F l...-af. - LY ....__ “u

.-__-.u.. . - __‘. - * - .... - .__.____. Y + Ff‘ \- ._ u.rr .- T " ) : "
.__..u.___.- . a 4 d - u._n....... ol d 1.-- ™ i} o . ves = e _..._._ ....r.. * ) - " ... Y o %
ra 4 .. r . ..__ ' ’ - .,_.______. ...1._.. - . . __....... , m_._v..u..... . 5 ....... ....._..
- "\ r \ » r Iy o - . " ] X ! "
“ . ’ M - / ! : \. 2 4 ” .“....i._ b % A 1 | > -
. i : ~ AN , .
1___. " d - ] -_. f _.m.. u‘. N __..r.l..-\n‘ ﬁl-—.r-.. - - g .J. Jl... n‘ _- 4 b .__"...l..-. .l..lJ.i..:.-T
\.‘ - I ] . . & 1
l_-.i .." - ' + i ] 4“\-. * e, e b ﬂ_ _- ! I _ -.l
. - , . \ i i ; ! " Lo - .J. ; ) \ " i A
. . Y i ! i i ' . I ; Loy ' ; I
M ,W. P ! ﬂ i f ﬂ A ) H —— ;- ..1!...-........!11.1...._.._....
Sk S e g : 1 ; 1 * . TN . v | : i . P A %
i .......__.___ e 1 t ._ ¥ - - 7 ..h. . 1 ; i ‘b _— b pmr otms mm . e aes .I.u. .... .
! : : . . : \Z . S { LTI W
= . L ’ ' : . -
i A rol . ”. ’ ' ' AR ; ; . _ P i : RN
Ve o " T I P f : £ too - k N
i I.“..“m .I.Im-.“.- . ." ”- m . . -|1. f’ ) ‘.l.. "... l,.l .- ‘- , . 1-. ..-" . .
— i L] n_ ! " -_ = ...,.ll..11 .._..-H [ ..-- n ] - " J..
. ( : : . L
‘it . ' 4 Y .__,. ._,.. L - ", ST .’ ﬁ. ! ...__ ¥ . > ;
T A , N PR \

[
T
i
o

T

!
ey
™

Sheet 7 of 7

2 T
L L - -

-
- EoE

N K

wify iRy

L L -+ = -+ = -+ -4

e

- -

-

L

= -
' 1.1‘ “w
. . i
, ._.1 . ey e -
-
R
*a i
-
" ", :
Ta .-__..r.-_‘_
- ™
- e
s e
- " -,
T -
. il -—r e
I.rll-
il N
]
1 - - -— i vim .
.F-.I.
. - -
. "
__.fr n
.-
¥ 3
]
.._..__.__. e
L
- n.\..
] 1..- . eem wu e o | "
r ll-
-
-
a7
L
- L e m® [
a® -
-
- -
o -~
o
-~ N

-

r’-
[}
-

i
4
¥
-
1
4
4
:
N
1
1
*
Vo
i
e -
i
-
5..-’
T

[
)
'\F“\F"\F"&H"\-I-'lrﬁi-'rﬁi-'l-ﬁi-l-ﬁi-
!',‘
|
WA
r
1
-
™
l'-
]

w " ﬁzﬂ - .._.__.r.-_ L ) - oy “._u___ = i * -.1 .l..l.1 ‘.1“‘ 4 ! i
._._._.. P ,._._1... et 5.1.._.,._. A 1 “ -Hq - u i

. o+ = - .l.ilﬁ.. -
. L " ...-.l..._ - ] 1

-
]
Y
r
¥
T
4

) i I

il ey

N .
. R . .IH.r-.-.l.. -

e
L T T "\-I-F'?

i
iy
by
14
1
i1
i
ii
r
P
b
_..ﬁ
'
LI ]
+ 4
]
i
i
3
3
)
it
I |
&
i
1T
*

Apr. 27, 2021

1.7

U.S. Patent

e T R R T L L

#‘M-m-mmmww ke L e gy gl gy Sl gy ey S g, g s g g Sl g - =gy =
- -

' “ . ;S ;
' . ar - - ....,. ’
i H . ¥ .._..__... o -_- - - - - - " i __.__..__. K ._.__ «...
. . [] . . ‘..._ ‘.1. . ._... - = 4 ....r_..-. - - L R K r "
i i Sl ; , ‘ b o - . Y .
A“ . * . 4 , \.- x ._..... ....-1 - g e -, ..._..- . .‘.‘ .-.1..
1 H \ 1 M d - N q._-_. - - ....___.- ._..._.....1..1 A _-.,_r_i,l.._..l. _— " “ L3 k “._. - #
a » - - L N ..-.j. .
m P Dty Iy 4 R 4 NS - RS . g
0 Y 4 - .x.-..\n .___p W\ ol S ™ . . * ' - !
{ oy : / ! L lrw 3 M 0 d
' * ” i Pl u.___.__ # E _.. .___F ! .Jnm_... . _......rr . - .-
._." I ' t - - “m, & |-1"._. .:.. H - = e F T ......._..E .__.-.... - - . L " u._. ._..._.... .h..._ ' “-
! o a o e ) J . : N - vy -
1 o A i - s .____.._- ..._r- LR b % 2 -~ 4
i . 1_1-. T - Fd . = .
. ¢ ” 1 ! iy . .\.. Py ..___..___._. ..r._ 4 _.N. b P ..... B
’ ' 4 u_ ' .-.. | h -_Lh ._,.J.- “J...._. . L] L] M... - - - - = !
., 3 ro AN AR L e ;
P " ! - - ’ l.r..l 3
! ' Voo ] ! i t ..__-. o * - “u \ H \ P i
1 .- ." ..- ” t . -.. i H [ - -t .-..J [l L | r : [ .." ’ .‘l
K B IS S . t ke PP U L . S
PRt o I HEH _ , ' 2/ hS “ - \ ¢ yod ,
.- [T U R T -i.r....___..q .-a. _. ' ' ."- ! ! - S .' # L. ..- “\n 1.-._..-
." ”_..?_"_-.._.. - i Py dr i Py - i“__.\.- T A ! .u u x - ' L r 3 * 1“ .
a il ey - mp - map . o mm . ma T i r + . L - .~ t .r H ] " u - .ﬂ....-.l...-l.. - - '
-.- L 'l ..‘- ' " H ‘ .- 1h m ..- [ -” .-w - " ' ...v 1_ ! ¢ * - r N .r..l.!... IN.L.. - .II _l.._..l...-...l...-. ". ‘.\-
.|_....-I1.-I1 -y ”“..-1.- ' H " § 14 |- 1 l.-.l hi . -. .F 1_—“ -. [ l__ -r.. -_.- Jll... N
b ¢ “ . .-.. 1“ 1- -...- ‘w H - ¥ .-_ " H .n. ..1 % -.. __”-. - .__-..r.r -1_-._.
. [ ] - L "
* L . H ﬁ " . -m b . - ..-.;.... .._.L N F [} ¢ .
" ___..- m_. \ 1 i ". A f;ﬂn - ey .ﬂ _.. ..+ ' 1 o4

i

-
.-
-
-

H

L]

i

i
A

1

r

i
-l..__‘ -
LY T
"

‘.r"-"' -

|

-
.

o,
"
;.:‘r'
-
-
-
L
i
o
T
-~
-
-I.\.|

-..r.n.... " . -, e - N -
. .. Yoo . e e ST - s S -
-....J..-. . 1 . . - r - " F _-.... ._.‘. -
e ~ " ....ﬂ_... / .._...__ ~, R . - - .\- ol
...ﬁn.. - Y M + r... - .- - ;o =
"t T N - & twd " o = ' o -
Ly " Ty o ' . = [ - il ... q.-1 P g
.-_.ll " . LY -. _,.f._._. e L | - = b __..- Fa B -
- ~ - . " . J e % - T -
e - "y r - -
" - L. LY __.;. -._f. i . . li -~ a
el - - T * L . - - " - i
- - - " - . . .
L] ...... - - - .l.._. q.l..- -
S, , . \ . . o
- . e .J_r.r.lh_.f "y ~a ...._.......1..__ } -
[ [ 3 - - n
g . . - "a - - ~ - -
b Y .-.l..-. - - - - -~
e w AT . . - - .
- - - -y . . - - L - - - -t
.._...._r.”._,. - -, M - ™ = ea e xw BT - - - - L
. - - - " -
2 PR R T
-, - —r - - -
" l.1..........r " }-H.u.lfnn1..1h. - s - PR T . " -
. - - -- - -
- -y - - -k L ma P - - =
ﬂ.._____.- .-..__.l_-._ . .-.li.l,._._-q.- __lm-l " i - = - -
- . .. ] e - -
™ .__..l...".-..l..l.._ - — i—.._ﬁ._:-"r.l.'l...__ -_l.___..-. *m -

- -
-



	Claims
	Front Page
	Specification
	Drawings

