US00D982050S

a2y United States Design Patent (o) Patent No.: US D982,050 S

Kong et al. 45) Date of Patent: s+« *Mar. 28, 2023
(54) WAREHOUSE ROBROT CPC ..., Bo65G 1/0435, B65G 1/1373, B65G
2203/0216; B66F 9/063; G06Q) 10/08
(71)  Applicant: HAI ROBOTICS CO., LTD See application file for complete search history.
Shenzhen (CN) (56) References Cited
(72) Inventors: Zhe Kong, Shenzhen (CN); Yeguang u.5. PALENT DOCUMENIS
Chen, Shenzhen (CN); Qingxin Zhan, D314,401 S * 2/1991 Lehman ........cccccooenennn... D20/3
5,127,486 A * 7/1992 Yardley ................... B62D 1/28
Shenzhen (CN) 190/168
5,187,664 A * 2/1993 Yardley ................ GO5D 1/0265
(73) Assignee: Hai Robotics Co., Ltd., Shenzhen (CN) 180/167
(Continued)
( *) Notice: This patent 1s subject to a terminal dis- | |
. FOREIGN PATENT DOCUMENTS
claimer.
CN 303126323 S 3/2015
(**) Term: 15 Years CN 303986810 S 12/2016
(Continued)
(21) Appl. No.: 29/856,469
OTHER PUBLICATIONS
(22) Filed: Oct. 14, 2022 Search Report from Chinese Intellectual Property Office for coun-
terpart application CN201930102294.2 dated Aug. 23, 2019.
Related U.S. Application Data
&) Cont _ ¢ Leation No. 29/239.764. filed Primary Examiner — Patricia A Palasik
(60)  Continuation of application No. , 107, HLIEE Ol (74) Attorney, Agent, or Firm — Morgan, Lewis &
May 24, 2022, now Pat. No. Des. 970,576, which 1s Bockius I.I.P
a continuation of application No. 29/777,083, filed on
Apr. 2, 2021, now Pat. No. Des. 961,646, whichisa  (57) CLAIM
division of application No. 29/701,254, filed on Aug. The ornamental design for a warchouse robot, as shown and
9, 2019, now Pat. No. Des. 918,281. described.
(30) Foreign Application Priority Data DESCRIPTION
Mar. 13, 2019 (CN) oo 2019301022942  FIG. 1 1s a front perspective view a warehouse robot
showing our new design;
(51) LOC (14) CL. ..., 15-99 FIG. 2 is a rear perspective view thereof:
(52) U.S. CL FI1G. 3 1s a front elevational view thereof;
015) 2/ I D15/199  FlG. 4 1s arear elevational view thereof:
_ _ _ FIG. 5 1s a left side elevational view thereof;
(58) Field of Classification Search FIG. 6 is a right side elevational view thereof’ and,
USPC ... D15/122, 199; D21/578-583, 621, 622; FIG. 7 1s a top plan view thereof.

D34/18, 28, 34

(Continued)



US D982,050 S

Page 2
No bottom plan view 1s included because the bottom of the D887.468 S * 6/2020 Hirvesaar ............... B66F 9/063
warchouse robot will not be visible 1n use. , ;)15/ 199
The broken Tines i the f o | o D959.520 S *  8/2022 KON .oovveerrrererreerrnen D15/199
€ broken lines i the ngures illustrate portions ol the DI61,646 S * 82022 KONZ .rovvoveerrreerrnn, D15/199
warechouse robot that form no part of the claimed design. 11,465,840 B2* 10/2022 Cheng .................. B25J 15/0014
D969,.896 S * 11/2022 KON .ovveerrrereerreerrrnn, D15/199
. . D969,899 S * 11/2022 KONZ w.oovoovveereeerrrrenn. D15/199
1 Claim, 7 Drawing Sheets 2012/0026481 AL*  2/2012 Chen ..o GOSD 1/0242
356/4.01
2015/0224640 AL*  8/2015 VU oo B25] 5/007
700/259
. 2016/0327383 Al* 11/2016 Becker oo, GO1B 11/005
(56) References Cited 2018/0099810 A1*  4/2018 WU oo B65G 1/0492
_ 2019/0133396 AL*  5/2019 LM eevooeooosoooo A47L 5/12
U.S. PATENT DOCUMENTS 2019/0270472 Al* 9/2019 Akamatsu ... B62B 5/0093
2019/0352092 A1* 11/2019 Zheng ... B66F 9/063
5324948 A *  6/1994 Dudar ..., GO1S 15/931 N3
250/253 -ﬁ .
D384.468 S 0/1997 Tobias FOREIGN PATENT DOCUMENTS
D625.059 S * 10/2010 Morenstein .................. D32/21 o~ oA 14485T < <017
3.898.844 B1* 12/2014 Dooley .ovvivi. A47L 11/408 1
DOIEY 508 CN 206569571 U 10/2017
D722.631 S %  2/2015 SONE€ woroveoooooori D15/199 N 206885961 U 1/2018
, . | CN 304460809 S 1/2018
D743.647 S * 11/2015 HECK wovvovoooooooroorn D32/21 _
, . - i CN 108313606 A 7/2018
D810.799 S /2018 SOKUZA oo D15/199 1129,
~ . | - CN 108726061 A  11/2018
D812.663 S 32018 WALErS oo D15/199 L/20.
~ . | - v CN 304918626 S 11/2018
D839.331 S 1/2019 NilSSON oo D15/199 L/20.
, . | - CN 304998633 S 1/2019
D849.813 S 5/2019 Sutherland. ................ DIS/199 05000308 & 501
10.399.616 B2* 9/2019 Ellerman .......... A63H 33/26 17201
| . | 0 CN 305009309 S 1/2019
D864.270 S * 10/2019 HU wovovooeooooon, D15/199 L/20.
, . | - CN 305010573 S 1/2019
D865.021 S * 10/2019 HU woovoovooeoeooon, D15/199 _
, . - p— CN 208746865 U 4/2019
D871.475 S * 12/2019 KOIb v D15/199 _
~ . | - CN 209684551 U 11/2019
D871.477 S * 12/2019 KOolb ovoovooooooin, D15/199 _
, . CN 209684554 U 11/2019
D873.173 S 1/2020 Brucker oo D12/1
, . CN 112607293 A 4/2021
D873.174 S 1/2020 SOKUZA oo D12/1 = 51900803 0o
T =
D879.852 S 3/2020 Chen oo Bﬁé% /11/33 - 0507 ool
D880.550 S *  4/2020 Sokuza GO1B 11/005 SU 367871 9/1981
2oL s T ALUZU S0KUZA e Disios WO 2016/151504 A1 9/2016
WO D096716-0005 /2018
D886.173 S *  6/2020 Sokuza .o A63H 33/26

D15/199 * cited by examiner



US D982,050 S

Sheet 1 of 7

Mar. 28, 2023

U.S. Patent

27
-ty ¥
- \._...I._.....I.F .-_&.-
W o, f
L - -y .._-ﬂ_
l... - .l-r_....ﬁh..-.
- .____f_ " T ™
A b, b LI Y
o
~ [ Yove T
-l.-urlull..‘..r-.-.J..... ...‘.j ks -‘ 4. L L.J.
._._.____ﬁn- v 4 L a. ¥ Vo e
# bﬁ_ 4 . L 4 " . LI T Y
r 1 L * 4 kY o & LRI
W
. e W
L} o
L Y "
.__.... [ Y
) L I 1'%
_’ -J. J.f:.r..
¥
- » N
" LI
“ ..___. AR
L]
¥ N __._.._
h . w..i..l.
Y
.._._____. . LYo
Toaw oy
v LRI
.vf.lll...-..l..-..-r..lJ.lJ.__ i
. LI T ¥
e M L
LI - L] LI T
'y W Vov Yo
Wy y LR
LR - VY
L i LT S -
i L ' ...__.I__...r...
.rd L b5 3 LY P .‘F
&- ¥ ] LI T T Y
PLE,LY " bl "o
. . - LI Y
L]
.____-_ L & .m_ﬂ_f..n_.__..__”-
*
L w f o
. % w 1 .__.__. + o
L ] L LY ] . %+ L w
.-ﬂl..-......#ln_ L] _...._ .._._.a.__.. L] L oET oW
R R E R e L] EJ » I L B T
» "y .._.m 7ol ¢ v " ; LA
x -, n mtl.' h ) -
e i = Mg 3 w R
Vit . g 1 I W o AN
M __.._. L] . - - \ LY | LT
r My 1 . L LT ' - woor VI Ty
4 L] e - I T L Y
.1...___ . . " Iﬁw I&W. . . —— Moon . .-_._..i___r
v . N b ittt ra s - - Lt L™ 3 W %N oga
FaN L] 1 . I I I I I I I R .f.__,_-. — _-_. ¥h % P T Y
‘. . Y - - - - - - - - - - - N —— w .
‘.‘.‘ ‘i t..Ff_ L w w -...' i rl-lnr-‘.ll.li"!.._-l.l..-ﬁ.l_-p‘#.r‘.p
F ~. ; ....I-.Il.-....r.lr-r .‘_‘.1 ..“_..__.. \\111__1_. - .y . oo
. ! LY ¢ LB F ! / " \uv,. N LT L A Y
. ® = P LA ’ N 1
4 _h. L) nu.. ) .._.“ it b [
L‘.__. L o or i T T o -2 n ....._ n, ...-.__.r-._l.
' ¥ ] T 5, L "
’ ’ . F F P S 1 R T T
at ’ B ’ i I L . PR !
1._.-. s 7 5... ‘..1 ..._ﬁi_..ll_ll-... -.’ J!.H + k f_r.
-..- d ! ’ ¥ * .'.-.J. ’ - fﬂlh.......b-l-_’..._ Jf
* 4 v PR Y D T p—— " "
‘! r ' r r * 3 " t ) (|
P ) r i .r_-.-....__ ] ._.l... ._.v_.. ..."_..__.._.
’ v . r M ¥ L " H » 1 1K ' & ' l_ .-._.
,¥ P d r ! % s % Iu i " it
’ LY 1 = [] i "
rr r ; ] r \ ' ] 4 B .F- ._"__
i+t : . ._. ' ’ I ia '™ "ot h
| r r V J_l._. r " a r [ t- _n
i : o s ‘_., F P oty
..,__.‘__..1 . f S ’ :_.._\__. ._h._ #7 ____z
r .\ru!.l - w
r 4
..__..‘. .l / ‘L. M 4 .__ﬁ ] .‘.._n..‘v

s " r 7 r r P .

4 ¥ ’ ! 4 - d rEow ¢ F - A
4 i + F [ £ Fa - y =z 2 "
e . g r i # e ¥ y Xy A

F s ’ L] 3 , .-_-.ll.l. o ’ - o, Mo
'y, i r 7 ¥ L FE . r Wy W
I S f ._..__ " r LI a &£ M
' -, F ir ¥ ]} oAy W
_..-.IJ..'..W.!.T..Iﬂ..L ._..-_ a ’ ) Fro9 & T 4 ]
¥ e ‘ ’ i r N T R & B
n ; . p e i e B i L r 24 W0
#v-__ ' f 4 T, .I...n_.l rrF .-_...-..._..*
. p s ’ et A (N T A |
__.._.a r H-. r .-.I._..-......r .r___......r....: R H.‘Hﬂ.‘
Y F i -5 L ]
...‘_.. .....\ ’ o . .,,.,.............. . L H:!,F « &5 0
v, . ' 4 oW LNt 1 . AR L R
» L} N r y F 1_.-..- ] P
L] 2 4 i . J 1.1.'11 r .ﬁ ¥y +Fr A
. ..m. o ...__. r ’ P b ' __._..________...._.___-,‘. PR
LY b - m ” ...hL___._..._.H I__._..._.._.__. » ‘h.l_...__..i
..n_r ’ - Fa ¥ F xa W
Fa &
l..-lr..l.'-l_.___._.llnl..\ & .1| I.I.qt.a
P aga W
FIR I
Poa, N
f Fr "
roe %
I £ F
r o»a &
f &g W
.l.&_l
LI
FIN
r g, 4
PR
(I |
P
._ﬂ_i
#
L



US D982,050 S

Sheet 2 of 7

Mar. 28, 2023

U.S. Patent

)
Lyt
!
__.__...-.
n_
LI
LI
)
-y
LR L
[ Y .ﬂ. LY
[N _.___.__.
Ao .":.
e R S b | 3] .”-...
b Y
ﬁ. .___... L9 [ .:_.._
5 r % gt
._-_J 3 - L L | h...._
Bt n LT L
| .+. X t_ 1 LY n._
] .an__ ' i -y R L
P e A e e B B S e B e e m .I.I‘..I L R K- X E KR F R R FE R EFE_E-E F _E_F _E-E X X E E X E K R _E_E_E FE_E_F E ¥R _F _E ¥ X J L8 [ I ] .__.--...-
4% . . femmaaaa MRS
; r Pk h.._ﬂ
'y r ~ LR L
M '1‘. i B L. L e R A A A A A A A A A A A A A A A R A R R A R R A R A A A A A A A A A A H. h - v ' ’-.-.Fr
||||||||||||||||||||||||| aasaAasAiAaAAAAAAAAAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAATAAAAAAAAAAAAAAAAAAAAA - » L LY
h._-.ﬁ d.# ||||||||||||||||||||||||||||| e R A R A A R A A A A A A A A A A R R A R A A A A A A A A A A R A R R R e R A R A A A A A A A A R A R R A A A A A A - e ﬁ — e -m am - --l. L] " LY F.:
ok o —_ I‘.l|- |||||||||||||||||||||||||||||| mAafAAAAAALAAARAAAAARRAAARAAAAARAA A AN r " | ﬂ.;. r.- lu”.r
.ll.l.l-l.‘h--l.._.... H. " : [ J.J..-
; il he NI W 1 iy
" * A [ M N
P .-_..f !.I.-|||I|l“l.|.|.l.ul.lll.l..l. * LA | M‘M
-_“» 'y _-._. 1 = v ....____.
; __..__ D ..... Ay ._..... .J. _...___.. ,_._.;..
P | 1 4 [ R — ‘-.l‘_ ‘Il.l.ll_.l.l.._ll_.l..l.--...l._..l._
h.. ' ,_., ..r ‘ o LR L
) - Ee i mmmm ey -l T 1k LY
} .. ; !_-”. . & n_..u_. Yy LI RS ._h L
# ' e 1 . h T
; - i . A v L
it F ] -. v L] * ® ' v h..-
" i ' y ! 1 3 K Yo
Fl ! g Wi X ® TERRTA
¥ L] ] N
'Y W |
N i 1 " 5\ L Y
Y L b A |
; | _q A . ' ", * ot
v ‘_ : Fara ! * L v R A
o ' r V¥ a 3 . oAty
T . y W
y) f b Ve % LA ¢ AT
P ' ., Ve " * b ® N T
FL F 1 L] ‘.ra...u. 4 LN ‘ua. " L8 " ‘--
I i ’ LA ' * LR * o Y
{ ; . MRY . ' =¥ KR
' ¢ ...__ W y _._.._.. " - ..._“.q _.__._N_.
.r .q : ot 1 . ! Jun.l!f o
r 2 ; =il L ...._. -w?: . ll.}. Wt J....__
_q .__ ..._.___._._.___._._.___._._.___._._.___._._.___._._.___._._.___._._.___._._.___._._.___._._.__r A . [ P B ik BV L
- | ..-.n::n-.un___. _ " e e A atalh
.. vl N a
. . A 4 Lt p | iv 1
» ; o - R Vit mib T % e Y o __.#.“.._
- ’ LA TE= O, A I ' i * byt ooy
e L wp o Ty WRE o F4 4 b
N b g - -y .. Aa s s
- e ...h_._ » * 4 et
o At R PR
] . : 4 - ’ P r
e oo - T ﬂ-.rl.. . ”.. - ..-.m h rﬁﬂ ' \ H 1 1 h..ﬁ..‘.l 1 —1 h.u__.q
NS T ' , v = Ny ) | vag Ay
. W nt 7 y V)7 PR bl : ! .. ' ____.____.._w .
. LA o, ! e L b ' ' ' : vl poat
r.I JI.H ' h -...'l.‘ll.tll.l._l.lllﬁ 1 L .ﬂ ¢ rdf
y LA . +. 1 Lo h A . ,-__, 1 b row §o gt
+ i i ! i 1 1
.__-._1. LY .'”.- _..._. % .rrw I ﬁ...ll]..-..l..l..l.Tll...l..l.l..l..-...I].l* 4 ! ¥ 4._..- 1 1 M r - .-Hs_
- v ¥ - ¥ s ! a7
. 5 _. . ; . . n.,- ) 1 N
b * k T
" v .._..____ v - 1 i \ \ .w LI | 1 . ....‘
v L1 " ! ] LY r r [ ! 1
! __.__.i .._r..__ r... LI ¥ .___- £ i * L LY 4 ' roaf .-_q. r
o 1 .__.n. e . / I r. oot e M o I .___. N
L] 1 1 r L - F r [ | B P
L v + b y - r r
. N i 5 » r ' ] i L
L ety . ¥ L PR S PRI
o I . 1 ! LI v y 3 r 4!
. ! ] n 1 ' F I | L R
- s : o : i roat
- v g ) 4 f \t N . e
y * il ¥ ' X . ' ; P ke I
B LY AL t F \ ~ * ._.. f yorS Ut
W L #... N ! ] y . la.. . b-..r.r-.-. ‘.f.\h ‘:.4.
' ...r 1 W ..___ ’ 3 n T r I r m-. o
" ! . =
2 ..-._r-... ’ ' "\ " Y r ! u...m N
. o . ; . i ¥ ¢ ¥ r 11
0 d 1 !
L LT ’ i 5 N y ] bt
LT TR : . R r ) T
W " ' 3 __ \ LS ; 0 LI
! v . . W I s T LI F
_ » ’ \ o Pt .o N
3 ! 4 " oy a T Foaa L
.J..L.. ’ - 1 by r T rooig o
" A * Yo vt AN
é."lnl..l.l.llll-.-...lllll.l.. " at r 4 ._._.l._...
e e e e — e B it 4 woorf » o
. - s X # rs T
. F 4 oaa "y
L] LF a Ao .-._-__
% »,
o ™ r o r
4 N F r r L) +4
. L W I A

2

F LG,



US D982,050 S

Sheet 3 of 7

Mar. 28, 2023

U.S. Patent

H
”.l!.ﬂ._llf-.ll....ﬁ..l.n“__f.._
L. " Bl ww
u.“.l.r .“ hu W A1 ._"
1.!..1“{»1' L H—l& F“ .qi ] ““" TL
< i b v : s i i 2 A1t ..._A,
e e _ %l oy R Y% S o 1
I . Pl Hil .w { by ! *.m r by v rac: “
) " 14+ ! I i ' b k ! " f Lo "y
- seTir e v e = ' ! ! — | *— L] u I | ¥ _- L » AT ]
r r1 S - ] i #. ! J Ll i L e . I n T
LhE W | el B T rr HI ]
ro 1 . Yy T i 17 S MR e T s T ars 1
P o R M. T R e T
o PoeT T R, TS ot IR
' ' i . __:u "oy _.“ ,." (FE] - "..-_: ri _“ o N sar
! ! 1 1 - - _n-.“ "“ mae - a., bl “_. aun = akly LY T, R _“ w T O FdF 1
' ' ¥ ' F R ﬂ 1 % i F * Bopgue _.u . e
I ' ' 11 pai ﬂ_ LN b il L 1 I ai1
t t ; 5 LY a "u 12 LM L LT ] & _“ I - L ]
: : H “ 1 3 11 1w ] " _..- s i i T i3 TR 1 . by Fooave
| | i r 1 1 1n ' o 1A " ¥ i el ] . o "R
¢ ' ' i A ' ﬁ..w....._ i " ' P N e LY R TLE
' ' ' b d l._.-_u_..___- ] Camat ] =g r £ wwhyypy ] . ". w n oRrr o
Vo ! ' ' M. % J 6 A TT M L T T I S palaw . it -
“ “ ” “ " AT sic ” ”_.!_._L..- H "—d e ow iy “ “ﬂ._— YL . . .._n.wnxiﬂ_“ oy . mad
] ] I i § “.-. 11 Bk L] l.— "h -"." d I.- ".“. “".“ "_. -.ﬂ““" 1 l" “” “““"._r L] 1 [ J 1- | r [ I T |
' ' ) i L | 3 i un 1 F L. [ I .r ' i ...— e 1 * (LIl o ] :u__. i [ R
: : 1 1 1 g s b 31 AaR T " ' ' 1 ¥ TR . Hih 1
5 5 ! t 1 TR 3 g s ' YT L 1] Y . LTI 3 . TR !Tﬂ o
i i “ " “ ”.. TRELL . SR LR FL . ’ ¥l wwn _" LLL R “— "..“ .""_“ t . TR nn_“ HH e i
1o v i g £ 1 m g AL I oo L RIE 4 Lt oL ' + hEt R D] ..a___".” Pir
! ! 1 ' . A 11 nar ! of 1% A4 5 oy “H ﬂ“u _._“ _._-“. 1 o .__u ““.-”q . t bt bl Do Var 4
' ' ¥ i ] .u 11 ne £ u“ " 1 "- it e * L._: 1 -" b biarl i 1 LU TR IR e
' ) ' L - vood i ; T oen o MM O v g b wiow ¥Rt
o P TN a0 TR « S Ldm o eear b S Y T IR T
r ot “. “ - TR LT : -__.h-v...._ p ﬂ.h TIRET ETTI #..n _.__.:_u ; : walzsd 3 . oA
) o AN R At L atid o R HE
! ! ' ! M _1.:.[:“ . == - ." . l.._:___..i_.. o eonn . " _a.l_:-.:_ ' ' W " Arr
o _ : . _.s.. i f i h o suha x| A ‘. ey w ok
o " I ' e PR e ¥ B et 3 HH " 1 Le " »OFe0
. . ' . ' .“ P "“n N A 4 wa 4 o 1 TR ! T Fian 1 1 - Fokax
] ] ¥ I ‘# LN | .-r 1. i e F M 1t -u L ) Tan 1 L...* My ¥ i ]
t t I 1 LN | ¥ w1 31 [} ] Teen Y & (I
' . i ' ﬁ e _.-_ o —- Hy " " ﬁ_ _._Th o R L
it I . ST T TR T I tr teun A - LA
I \ \ TLRLEELL apt qu Als FFLEE Y 1z 4 i fd ‘TR
i i TERERLL arl ay Hiw TLAL, LA e Ly i L B I O R
i i ! i YL agl 43 1iv T TEALY ™ J_#t...___ u % ri .
oo h ' Fas a1 mar Al da o4 e oA bd HRE 4 L A Ld n * ______1_ i
1 1 2ol 13 WIE T TALL TR L r Hid3 niy " ._..-- . iy ¥ Rut 1
] b -_ _ ' S ad Bk YT u-n y e x 11 Fa w-..-. .“_ sga BF mu J..* n & AYi o0
4 f { 1 i ™ "R
R . _w“* __"__ ..._m__ FRE ,"# \ 4 o .ot
Lo a RER () 1 1 ] ] , spw v e
r..l._l..-..._.-..l.l._l.l..ll._.l.n. et * . o “_-ﬂ _||||._- * ‘IJ_-*.L“II_I—L
L oy ! lr " gir
I ¥i
ooy v Hieop=
| Iy o % gy a0 "
] e [ Fohy e
L_ ok Bowseef i1 k.t
_.“.__

3

FIG.



US D982,050 S

Sheet 4 of 7

Mar. 28, 2023

U.S. Patent

e

L
- -
.I-hi

-l-q-q'q--

A EF T A AAET YT VT FET R R AT
L I I A A R R N N R R R N N A

e

i

i

NN B N
A A A o B e

o
-
-

it:

NiE
iy
Wiy
hin
i
iis
(R L
nir
nar
NiE
Lik

A G B e A g
LE N R LY NN o)

. -
L

it

-
-
b wd F A AR E e

[
L = )

i
1]
yis
iy
11r
115
[ L
1i%
dqn
i
Lr

L7 Lt i L

Y JJ H YT EAEEBEE S FEETEEER S JSAEEEEER
L---‘-FFH**‘-E-‘-%-‘H“***--—‘--‘-HH"IJ

|.1"Jl.

.“ll_w.u-_u.” . "_ulllllllu.vlul__.l

“ A oy Y " ;
TIIIIASRRREs{ I
“”" LR RN N N EUEEE R “1......! 1 .rw
___“Em_” o :.ﬂ_. #..u .»..ut
i om e iy
T .-n.._.__..l.__ﬂunun...”
bl L A RO
o T T,
== . RO TR s
"I 1 LI § | mr,
“.n.. . 1 " (LI L AN
] i ikl
-.-_" " .H“.". I m1 -__“
e e B BTN S
UE S et I TR
LT e S TR T
M, P
ah Y “___. ne,
o o LA LA
iy . un' b "yt
e, e I R R !
o, ap' b W4oary
L LR T Y 'y
1y NS L L
[ B I v I 1
w“: 1 1 r i1 _-.._.
v IR B L R
:.- I
s b
T g
130 ! FEEE2AL
m4N mul-.l.._.-r I
(R " [

g

LT
Hid
Lif

L Y L L T Y | -H..._

M 2
..Il.l.i.-.ii.lii..lllli.li.l-il.*n“—.l-.—.i..-.u.i..l-d.u.‘_..-
L +
s ol WoR

Ak ko ala W

= r

O T B b owl ol el N B B el ol NS E R B oo
.llhh---‘J.ihh-—--ﬂ-..ih-—-—-ﬂ*

]
Ty
o L)
Nin
Ui
Upp

o wo il

[ L]

2hi

G

L]
1

EEEE\!-l-l‘l‘-'l!l.ll‘iil!..l‘l-iﬂ!.

3334

m..nn.u-;ﬂuuuuhumnnnn*hmun

"-h..-_a-

-
11

1 -
T LA M A ¥
i ' s e Lo
o I
i M !
Pod, '
4+
FL““.I’“

r

L T T L e ppap——.._ 3§ L L L L L ¥,

B FEEAER Yy SR LR S FRER Ny FaR

U S
*--ﬂ‘

3

LJ._Jt-}J

B o of ol F H s o ool ol 8§ s wr o ol W
% gy by o kR iy gy m e R Ry ow w R

Ll"""l"l‘!"""""""""'"""'"""'"L"'"'""""'""""‘"““""“h"'i‘#"‘

o mloal o T B i o o ok ol EE R e wm o of el E R E e W

Lo L

-'-r—I.HJ‘I‘#‘!‘I-'--‘-I"I‘Q'!‘I‘I----‘-ﬂ‘-ﬁ‘--—---—

4

F1G.



U.S. Patent

Mar. 28, 2023 Sheet 5 of 7

e —

% F v v aamma.

.;_'-F'Phhﬁhi"ﬁ-.

& __.._.-th'.l..'ﬁ..-.q-...‘.
- d

"
x »
) »
d #
W it
H M
] H
LR Tl Tl
[ S } T K
1 i i
{ ! 1
1 ! '
L 2 ny : -t

|
;
—

-

|

[ % -

-
1

%

Ve

.ﬁ.-r.!-‘
=y
Y
.-_|
=]

oy
1
b
k
|
1
1
+
i

T I L N L L L L L N L T L I Y S F R L E Iy
v ey u4*ltl““‘;:::‘:;:;::::n;;:;::;::;=;=:I;l‘hiah
7

I-
la

i-———-l-llil-#.lll-ll'liﬂ
of ks
1
1
¥
¥
q
WL

rl-'-ﬂﬂﬂll-l-"-'-!-ﬂ-l-ﬂ_-"-'!-i-l
i wr o W owl o P e iy dm o ow owrow A e iy

O |
o7
-“““"“‘:!!!E'EH!!!!!Q‘E‘E&:""*“'"’L#%$

i

A LT ﬂ - - - - -
i Hﬁ.\#:i o :. b P -

T
..... ERA =l £ = i, A XTI L y

.l-.-l-l-.l------l--.--a-----—r:#l‘-j'.':: o w wm - L ] ‘.i--\ il. II

| - - nd Iy - . '

e - - - I :".“:‘:‘.‘t.‘"f 1 ad o

.
i T ey —— Y

'
|

!

!

.| 1
4 i
!

|

a

-
L

) ]

#Itthtlﬁiillthitn#ii th{}‘;.tni

L T

s ERAREE WL 1 1

1

I

k

h

Iy

[ Yy
tu-u.'h.-:n:'ﬂ 1 %
at

1

rH-FE#‘Eﬂ-ﬂ.‘F- 1 : -'-r.,,.,...-...—--'--'-:""""""---.- ::---r----
h_qbaw_-.*ﬁiﬂ I . L s L L
R T l'l ] - ' 1 . e Yy

[ " ] - [ F) 1

Eiﬁit: ' ' L= b i :|E!;§

- e | 1 Fl r 1 [ [
F-iﬁﬁ£==?&*+‘i—ﬁh-—--.-l-ﬂ-rl-ﬁh----l.-l-ﬂ-ﬁh-h----l-*i-ﬁh---r-"li-hh--- -.--.----.--.--.-.--..----[—.----------}:L-i?:ﬁ‘
1 I 1 H " 1 J [

_—h e e mm ke e mjE e e cEEEEE T A A e EEE " Er T m = e e M AR EREE e E - S raAmARE s EARARRLN VoM s e e L i s AR W A

thh-ﬂ—rﬂ#ﬁhhr-rﬂﬂ#ﬂl“‘-'-—l‘-ﬁ‘lﬁ‘-----"I.lﬂl"!h-I--T-rlﬂlﬂlh---rilﬂﬁh----rll-'QIII-'--—I"ﬁ"h‘---—ﬂﬂﬂﬁhhr-—ﬂ#ﬁﬁhw--ﬂﬂTH

R = L e e e R A e e Ay 4
" + “f-i-**r 4
o, - % o W E -

US D982,050 S



U.S. Patent

Mar. 28, 2023

=

rm oamowm om om oAy ap
TP -

Sheet 6 of 7

ame ey I_.ll'.ﬂ"ﬁ

-
'I'F,H-r#*l-l-l-——a---q—-h.
k- )
3 ]
| F |
1 a
’ a
' ’
[ ) [ )
i i
(Rl A e . E.
r T: L'I't
] I f
i . :
] | —
I -
Ly
| gk
A 3
\
L
B
L
B
Ly
Ly
|y
B
Ly
Ly
|y
B
L
B
Ly
Ly
i
B
Ly
Ly
B
Ly
|y
B
by
Ly
|y
B
Ly
:1
B
Ly
i
B
by
Ly
B
Ly
K
:1
B
Ly
|y
B
L
Il
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
&b
%y
=4

L. s

m r"a'|'1. I—T-E.Ll-—-:

) _
N s 4 ok M O

i —

..... o T SO ' AEEeg - -n
1 '_-l-.., L] 1
&IIII‘ "‘P-' L \-.t [ ] "*b;:v;—h‘inqﬂ
-ﬂ'Jl-l'-ﬂls‘l 1 e L 1 " e,
P [ - L i
E%E!t: t ' Y t ' ::!‘!Eg
- -l ! '] 9 ] '] -—p
p..:ll..;t.'-.::‘l*. ---------- o s s wmswm rrs s e - - :‘\r ----- -l-i-qlhl----'l-ﬂ*ll-ﬁhl---a--‘-ﬂ-ﬁﬁ-h--—--.-I-H-H-ﬁhwq-#ﬂi—lr&-J‘:E'ﬁﬂ*.-q
r ; r 4 ¢ ‘ ! '
.—brrtliqu'a.r.r:l:1|.1l.'l:Euah’r!lltz;::nllluwcanf ................ f e e s e Err s T T E s EE T ctEEEE T A= === N g g
kﬂﬂ.-.--l-ﬁh kel B TR T cim oo oml mk ol B O wcin oo oml ol B B e o ol o HE R bDEw of o iR lEw o of e ™ d-ﬂ._.--h-h-dd-‘-'-Iﬁh-dﬂ-'.“ﬂ'—.-dﬂ-‘_‘*h‘-ﬂ-_*
-—rﬁ#ﬁh-'l--ialﬁﬁhh'--rrﬁﬁh ----- [ LR B e L B -l-l'l-hl----r'l-ﬂl'!-hl--- ok ok p Sy oy by o -r.'l-rl-i--li-----.l-rl-ll-ﬁi-i‘----‘-H-l-IQ-.----1'-
L b L L T R .,__{:,_..,,F‘:'_,.._.:.,:,.___-.L ........................... Iy ey == a =
"'ll.\-'-" anar Y

T """ """ """ "=

pe===.

]
]
]
1)
1|
1 P.i.ll:hh.-'.rr.'r.i.i'.tth '

R L R R R N N L Y L S R R R YR RN Y
lﬁpq:F;F::;'ﬂ:;;;:::::;;;:;Ixiﬁ;;:;'zillﬂlﬁ---u*- gy
| :?F 1
"] n
I u k t
iz o
K
:-. ;: :
L — 1 i
o ¥ '
I o
] 1
F ‘[i-——---!----lll--l--l-—--!-!---Il--l--r-l----!----rl-l-—---r---rl-—----ll--lll-l--—-iI }
¢ Tk I*: :
:l ﬂ?—-——q-rﬂl--ll-'l-————-l-ll'l--|-1-———-|-l-|lrl-'l-———-l-r'rl-———-!-!-rrl-!-‘I. :
|
o e b % u : : :
i Ll N i ! 1
1l I'.-II' n P | v
1 L1 l:f',_"_i i.l }
- m - - F = nd
A et L5 L AR 4 b 53] - =5

iﬂ"‘b:::::::::;;;;;;;.t SELLC RIS CEE
) f ¥ -

1 #1" hhhhh l-'!-!l--l--l-ﬂ#,
- m o om o - e om oy - 1 m W m m O mma m mmowm mom om o

e
+ - -
. I:t‘-.du - -
Hy

K

FIG. ©

US D982,050 S



U.S. Patent

Mar. 28, 2023

ol T o
- e M E RGN
L] - -
-

Sheet 7 of 7

4--"':'_:1-""-. - - -
P .,--:' =" - o, .":‘-"'lr-u.
er i miinne.
R =Ty A na Y -0
P -F"" o B P - “'F'.-":"
- Rkt ol FE LR F RN -
‘J‘rr‘, it ""'1 --i-q-q-...__.,._.,,_:::::::::::'.“'-'--'“” Ill| AL
lrlr':r it . - e T e o e e oem wn wfp o &y 1 L] - %
1 MU e AT il Iii'l!j" " =
Lo 1 1 T3 W W TR Y - i L. %
Hi‘;-‘-‘r“\ *ll ::' TR ."-“-."ﬂ-‘..';‘*{ 1‘: W1 -"‘-"
i ! ey ¥ L L
F IR ". n '“ ] P W H. [ 1
Lol b1 e =3 e et B
NS TR TR I I T, N My Nt
W, TS o .F{ [ ’ 1 LI
S L I} l L O A TR
Py # SIS g WMoy 1 F'FEI .-"l.’ \ N
P N F: e N Tl L
Pi N , e N w ¥ Foay
IR I TR R TR ’ oy
| i Eﬂ TR ll '
L | . (LI ii'll L1 oy ¥
v !owanm oM T = T
1+ ¥ 4 oo :l!i v Yoy 1 ' x .
PT N ; n '“ ﬂ" =§ 1|‘ 1] L] L} -
Fa N 1 L e J g M : Eoaa
fe s h TR mﬂ mh Tah ! oy
pa B ' o on 2N pfn ‘e ™ ' o
ir o | wogn Wi i * o
VoA ) R B L . '
N : Ho,u ¥ e v D ' L
(F | . noy H" KT M :'! ol Bony
ri % i L H*l i e ® ‘ L
Ly ¥ J H ] . h'li' MR ir g n ] ¥ ']
(] [ ] i I' B l. ml‘ .* r_. ” I 1k ] ‘ -
P E ' L || lllll o Yoy I 1 oy
1+ d I o 4 Lt -1l "“ h‘ 1] & TR
(F I 1 N L u:" gd o "y ¥ : o
ra 4 1 'I- s M En“ e h , X 1 [ .
ri 4 moew oM arh T B ; o
W ‘I--!i--.-...'..,_‘______l-: g N 11 w1 ”' h ¥ ol
L 1 (L H'-:-:‘: a1 :I' 11 | P
N ) L L :IH T L f.a_“.-t "o
L : H I'-.: H“ Eq W ]*l r T===% 1
PEon P :‘ kPt pu." E1 A "y ¥ : PR
" . wog ot “Il i P ¥ ' Ok
Ly ™ ' H ] £ " h.'li‘ "l"" I‘I" h ) Foay
(L ' o ! -_r!,'l —- ma Vo L] i h i
(R ] v ‘r.l . \ by :I-.- ] i Ao
P ) H oDy . fEpat £ i ' ok
i | :Whﬁ“,ﬂ.—- - Y .Y p ; oo
4 - L ] - LY L] ¥
re % i ) sl w iy i.l-li-u-“----.........*"“ “‘: t ::1
" : e n ™y JF"v’-“'lfllq ==::1'.["'h‘l h .fl,.r & ‘J
= LN L 1 " " r -t
] H
bs o : fg'ﬁ'-ifi‘ﬂ‘fl} b dbgityly S o) : b
1 ==L ., 3 TEZZS (| T 1) i %
' | ’ - wmwd A E -
1 2r"""-‘-r-l--- .'.".'I_’E!_E“-‘—- -I---'--:-i JA i‘-—.‘j :‘Eiﬂ‘ 1 3 L
Paon : L AT L g e, e ¢
ri 4 - ! e J—”—"—‘-—&--?_h_t_-_-_ a4 » v of ¥ 51
Li % "i‘1_.__,_____ -r'."-r-"l]‘ J | B |
LM M i e o A e o m omm a oA = m o= o L - ROy
:'I-: l']! : --'-------..__________I'-ri :'Ei R
3 $
1y ' P 1 I :::
rdou L | ! g T i 1 " |
Fri % i £ W I I B 51
Ly W i : - 1 I R ;)
ll: 1 . : 1 L i
13 1 o
1
et N LT Oy ! ) vore
:; L} . ; - N E W A Ny L e R W R Ky o —E E Ry A | ! wory
i N - mmy o asE- E ot
i W r L---L""‘----.-.-.,... . --r‘-L--.-a.-E A
L] " n wEm e rchlEEowr e S T mor et wm - ! “ t €
:1-:: l--u" - - I e L -
3 ] L
P b o
L] I n "L |
ray R
Ly fﬂv--._......_" |
LI g F
1y k ﬁ‘l'ﬂ-zn.‘lﬂﬂ ()
1+ ¥ ()
re ¥ r = "
¥ n - W '
L' r - o
I . y 4
ri b 1 -
L] a 1 w T '.- L
n o - g &
i b "
bk L SGawex = LI
LB . a'!
[T | s . mom o ey
[
e -.1#_:h ‘:r:;
‘:"'l . K4
-.:__-rm-*--‘.-....__ % fr
- - - mr w w4+ duorm o oy i""‘
hq-'—-.hq_‘,'ﬂ“_.h% _l,!f
,.-"__.u-
-

By g - am W om R o -m

=t chtsw -+ Fa
Ir"

- -m e om ErE - Eom

LI
LB R R B A A-RABRENFA-RR RO B N-LLE

FLG. 7

US D982,050 S



	Claims
	Front Page
	Specification
	Drawings

