USO00D983109S

a2y United States Design Patent (o) Patent No.: US D983,109 S

Hoste et al. 45) Date of Patent: <x Apr.11, 2023
(54) VEHICLE REAR BUMPER D875,625 S *  2/2020 Wheel ..cooovvvveviviieaiiinn, D12/169
D877,000 S *  3/2020 Luke ..ooooooivviriieeenn, D12/169
71 A 1 t© Rivi IP Holdi 1.1.C Pl th :)890,037 S ¥ 7/2020 Mack ..o, :)12/169
(71)  Applican MIF lanS QLIRSS e DS90.038 S *  7/2020 HOSE +.ovooveoosooir D12/169
(US) D890,644 S *  7/2020 HOStE ..vovvovveeereereerern, D12/169
_ D919,508 S 5/2021 Piaskowski et al.
(72) Inventors: Paul Hoste, White Lake, MI (US); D919,509 S 5/2021 Piaskowski et al.
Luke James Mack, Newpor‘[ Beachj D924,745 S * /2021 DNida .....oooevvvviiiiiiini, D12/169
CA (US) D925413 S * 7/2021 Wakabayashi ............... D12/169
D947,084 S *  3/2022 HOSLE .ovevvereeeerrereereren, D12/169
. .. _ D947,730 S 4/2022 Hoste et al.
(73) Assignee: Rivian 1P Holdings, LLC, Plymouth, D947.731 S *  4/2022 HOSE wovvrooooeooooooooo D12/169
MI (US) D958,018 S *  7/2022 Murabayashi ............... D12/169
D964,231 S *  9/2022 HOSLE .evovvereeeereeeeereren, D12/169
(**)  Term: 15 Years D964,232 S *  9/2022 HOStE ..voovorveeereereerenn., D12/169
D964,233 S *  9/2022 HOStE .vovvoveeeereeeerene, D12/169
(21) Appl No.: 29/850.831 )964,234 S ¥ 9/2022 Hoste .oooovviviniininn, D12/169
. No.: :

_ * cited by examiner
(22) Filed: Aug. 23, 2022

Primary Examiner — Melody N Brown
Related U.S. Application Data (74) Attorney, Agent, or Firm — Haley Guiliano LLP

(63) Continuation of application No. 29/828,168, filed on (57) CLAIM
Feb. 24, 2022, now Pat. No. Des. 964,234, which 1s

a continuation of application No. 29/756,290, filed on The ornamental design for a vehicle rear bumper, as shown

Oct. 27, 2020, now Pat. No. Des. 947.084. and described.
(51) LOC (14) Cle oo, 12-16 DESCRIPTION
(52) U.S. CL

USPC e, D12/169 FIG. 1 1s a front elevational view of a vehicle rear bumper
(58) Field of Classification Search showing our new design;

USPC ...... D12/169, 196, 86, 90-92, 163, 190, 98, FIG. 2 1s a bottom plan view thereof;
D12/164: 293/102, 113, 115, 117, 120, FIG. 3 1s an enlarged left side elevational view thereol, the

293/193.11: 296/180.1, 180.2 right side view being a mirror image thereof;

CPC ......... B60R 19/02; B60R 19/04; B62D 25/08  FIG. 4 1s atop, front and right side perspective view thereof;
See application file for complete search history. and,
FIG. 5 1s a bottom, front and right side perspective view
(56) References Cited thereof.
. The bottom portion of the vehicle rear bumper shown faded
U.S. PATENT DOCUMENTS out in a de-emphasized and halftone form surrounded by
broken lines representing a boundary are for environmental
D852,691 S *  7/2019 TOVEY .ovoovveeoreerreerrrnn, D12/169 . P S Ay
DRIE 65 S * 27019 Hatton D17/169 and 1llustrative purposes that do not form no part of the
D860,.894 S *  9/2019 GIEWET w.vovveveereererenrenn. D12/196  claimed design.
D864,803 S * 10/2019 Sakar ..........ccooooiiiin, D12/169
D868,647 S * 12/2019 Buck .....ccooovveviiiiniiinnn, D12/196 1 Claim, 5 Drawing Sheets

“w- .-.--. e ;& -:%;;355::-:;3{%;_ %’"w?:e» r'--.w"-:- s ..,_._ s
"}' -.% . ."'s'.‘? -R l':":.-'i, -:cf:i'f;s.f‘:" e ."u _,._.:.:;.-"_";. .
n STy n oy e
S *"$f,..-:--- ..... A :-:i i




¢
vaten
S-

Ul

3
02
11,2
.

p

A

S
f

0
cet 1
h

S

2

__'-.."'53_-
L g
‘}'ﬁ.& .:"‘ ""_
| . -I || M
:-_ ; H f bt L/ k e .
" o : :E:E .
i -:-!m::-!_ .
;:,,ﬂ:zz;zzza -=-<;-:'-. S
o a nxx_:xnm.mn.:m.:( . 'l"'i"i"‘
. dpﬂ.t;x.-l;xwx.-m;i ! ':':-:%::::." ™ .'.
,,,.:::::::::::::::::: s i :
u-:'.-t-'xi;-xcvx-lrmmni . x:i!; . .-'l'
xﬂmﬂx‘ummﬂ:lmmm 1:::; .:::i::::: 'E:::ﬁ.:::.
; Htt#ﬂ?dﬂﬂlﬂﬂ?ﬂﬂlﬂ?ﬂﬂﬂ?ﬂ H y !;l = #:‘-:‘-:I
,.,.,::,.:::.::::;::;::::':: : g - -‘::?'1:_'5.- ;
lﬂnﬂﬂnﬂﬂlﬂﬂ?ﬂlﬂ!ﬂdllllﬂl HH I, . ‘!I' .- .' " .
M 'il'l"l'??!"il"'l"'ﬂ'I'i'l'll'l'llﬂ'l'!l'lﬂl r.iu_n . . "'.. o, Ty ""'."
?!HHﬂﬂﬂﬁﬂﬂﬂlﬂﬂlﬂﬂﬂllﬂllllll || || .h .h.\.:: .
..:,;::;::;:;::;::::::::::::::“ __:.;:.E::':i.?:.:-:z
HHHHHH
.:;::;:;EEZEEEEEEEEEEEEE"': : -:"1:%:-"1'-:::’:'-
:zzsszsszszzsz:isszs=~' -a-:r:%-:-fh
llﬂ?-ﬂﬂ!ﬂ#lﬂhlﬂllﬂlﬂh HI . E::"
:::::::::::::::::' 5
.-:::::::::::"_':' 3 o
HIIIIIII | Il
1:1:::_ P :-h:ulr.n”::xu A J !
: ¥ : 5
= > I I!IHH.IHI‘HI IIH A . i .
z :=%=szzzz:zszssiss : 55
: $: ::::::::::::::: : ¥ ...:3::::'
2 : % .::::::::::::..' 5 }-;‘3:.
; ml:ll '.x:u'. e , h . g .
: ._,::::::: ::::55':552'5% 5 ; ;..:-.ﬂ;_ 3
.;,.:;:::::::. :::::::::::::'" % =.:-:'-:: -.::'.5
..5::;::::::::* ::;::::::::“ g : 5‘-:‘:':'-:=:=::=::=:_
,,,,::zzszzs:zzzsasa - =5s:zzzssesssss’ »-“-"- :
,,,,::::::::::::::::::* ".::::::’::""'.:;' _ : E S -!-:g::E::ﬁ;EE'."
xEEEEEEEEEE?:":EEEEEEEEEE:: -EEEEE**: 3 =l : 3 '=:;"-:==-
1 1 1 L '. 1 ¥ ¥ ¥ :'I!I_ H:'lil; L a
:zszssssszssmsszzzss:ss;: : "'1_ i 5 s 5
:,sszsssssssz :;sssasszzss? : ..,“-* " i - e"'*
'::"::::::::: :::::_ :::::::::::' _ ::::::;::::;.:“ , :,.-:::::r -'1:-'55-'2::1'-
- ) xﬂaﬂxﬂnﬂxﬂa :ll aa!lll H?lHl?lillll-hllllllllilllllllll M uanxmx- .‘.'-"li'- n ':
L e mﬂxﬂnﬂﬂa e :-1;-!- .i-!ii:l-l:. I"hldldllﬂllﬂl‘l?ﬂllhlll IF! --IHHHHHHI: ‘.::::3:::::}'::::::::
xanmaﬂnxna‘p .':|.1| o mﬂmr-:na: IIIIHIHN..HIIIH.'I".'IF -‘mnmami- -‘.-‘. -ﬂ....‘l
.,.:::::::::::::-. :::a. ::::::"::::::::::::::::::..:::5:;: .::::::::: .::,-;.;. -.-:,-:.-;,;.
'IHHHHHHHHHHHHH ) '.Iil:l ) lﬂﬂ?‘l‘!ﬂﬂ"‘hllh.llllllli-h.lﬂ : “anmmg: e . ‘: : l: I: ) r.
HHHHHHHHHHHHHH".! ) :Hl . .IH?E:h.H:H.Il.HI .I.hrlll:lll.ﬂll.l- ..-. ?ll "l?lﬂ?l?lﬂ?lﬂli- = :}:‘:‘ " -:"'.::‘
==:ssssssssssz i 'E?E:EE:EEEE:ZE:EEEEEEEEEEEE:"-EZ =assszsss;— : i :.::.:.::-:.-.
M mﬂnﬂmﬂmﬂa A 'l'.::Il' " vr:vﬂv:nrn:.-Inlnnlrl'lnl'un . ln;:; " HHHHHHHH?- F .:"::i:.z:'ﬂ::‘::::::“{-i
:,.:::::::::::. oot ” 2 .:::::::..::-::::::2:;2:;:::'5-:::: 4:::::::::, . _,.__._.-5: 3 =3
- ’ : * ! » »
::I::EEEEEEEEE,E;-' '-P'-'""'Z-‘"'-'"' EEEEEEEE; '-"-:b:."-f. E.'EE‘
| | ?llillilil?l?l?ﬂ!?! ' -um:-:mn:n". . .._1- . ""'!l'“ . 4;.“;“;“;. "':"' > W] ":.":":"I
::5555555555555 .;g*:::&::..;;:%s:igi:.g:::::':::::::::, ,:-5:5-‘,;:-:,.."-:-3,.
f n .H?l?ll n u Ill?d -'ummx;uml-
| IHIHIHIHHHHH?!H. l.1:n.:xﬂ:"‘.ﬂulul:l-lulml't'ullllllm " i““mmxi - :i::l.:-:‘ :I‘ . L
~“ssszssszssssz : ---f"* :sssszsss;- ...-=.-.:**.:..,
e ":::::::::::: X :;:::::“"- “:::::R:;._“::m:: .:;::::::::; Se ‘h::-':*'h"h‘: :
: :;;;;;;;5;;5;; 3 i % : '11;:25:-&::::: .:g::::::::;' "{j—:._-;-:_‘f:g:-:::
" H?dl‘!ﬂ?ll II HII | I.II Il- -:HHHHHHHH;-
.-:::sssszssszz n‘x-. '::"EEEEEEEE?: "'==i-'x,=_
a anma:mammf EFII‘PH"HIFI.IPIZII':E:HI.IIIHF-I !IHII'- W -mmmxxx- ':::::-:'E::::.:::::::'“: )
5::;;:;;:;;::: : '::::::::1'-:}... 3 '.."'5:::: :1::::::::: : & }-_;. S
| | | n:un: ; .!:l"l'ﬂilil'.l:l!!_ =, = ' | ; ", i
: :'::::::::::::: : "5'-":.-.2.':'-:'- EEEEEEEE:: 'E:.-*H' :1:'5::5-
. ﬂiﬂ::ii:i: < ::::::"’:-.-%_"'" "‘-’:' = '::::::::::' -.=“==':":?;=“-:=:~
:_::'.'; :.;5:;::; .:::::::'ﬁ'.;:_-":..‘:"a.:'g:“- e :::::::::' :-:i-:-:::.:':-::":_‘
F Al i'l?t- H?EHHHHH || || Al o N
: :?‘;;;;;;;555 % *'ﬁ-_:':;\.:"%ij' :EEEEEEEEr ._-:'ﬂ:-f{-'n-ﬂi
H-:]- ;" ' . . F'!?E::d.?l:l I.Il ; ll.l:‘ I: . I?l:. » 'H?EHHHHHHI;. . -*" '- -‘ -.'- "
ﬁ:;---:"’ -.
s L] :l'.ll!l"l!!:'l:l'..-l b I. F ] . 3 ilﬂ?d HHHHHHHI:-
=s=ssssszzssasssz # \:"-‘* zsszszzzz' .:“"'.=.
::::::::::::::: 2 -. v ::::::::: e
ll:l:lil:l:lal:l:l:la:lalam:: . . nx_ ] ! W , ; . l-"i:ll- » o
assszssssssssszsz: E: "”‘%"‘ :
asszzzssssszsssszz =zzzzssa~t' s
assszssssssssssszz 'szsass::@t::.. -z;zzzzszzs;
':'::::::::::::::: :::_:::"_' -:;::::::::::
':5::5::;::;::*: '::::::::::'
| oy T oy ax- llx.\!mml . 'll!i!il!?!?-!il!?!?til;
-zssssssszszss, S
.sssszszszzzzss: i
Ilﬂllllllllilllﬂ?d " ill:?diii\:?l- L u -:H!HHHHHH-
mlm:lm:lm:lm:lmx H:I'Il!?d:l . --::-!n:xm:a:xa;
:::::::::::-::“x _":““:"_ ! _"_ _ x:-'xrx.--xx
J ) . d i) g -:l!xa:xmmx;-
:5555:5;:::::::::: ::::::: .:E' 2"2:::::::::5
| a:lal:l:lmma: :Iill!!"!il'.?l:l'.ll ) . --fn:a:xm:mx;
5==szssssssssssszz “‘i;‘“ :
:zzssssszsssszz 5 'rz::::::::f .
; - | _na --r-:r-:m-::-:.-: X .
5;555555555;5; -::::::..E-" ,‘_:h'" E:::":":: 5
= IH?EHHHI || || lll?: -'I!-- -
mmmmmmnx: hii:?l.ni?lii.ﬂlil.lﬂ.l . .hlIl..-hlnﬂlﬂa. R * :':. I'l',,,-
IIIIIIHIIHHIHHI‘ HP?E"'F'?II'IIHI_"FIH I"'hI.IHI:IF":. IH!_ .
illlilllilillilll?l?ﬂ: fm.;m.'.. .::h.."“. ...":“- 'l“:-.{':. {::.
5'*“«- tt""*"-
:::::::::::::::::* : _.:::::::;:' '~ ::;:-"' E=-:::‘E::':-E';E::=:'5':~
Illllllllilllilllﬂ?d " - 3 F:H?!H?ll | IIHI II
x"'-a S
; : ) ?li'lll
:sszzssssssssszsz: :5555555:&;%::;:-::::5::* ::55"
IIHIIIIIHHIIHHHHHP '!I - b !I"!F!:I:'.IIH ) - | 'IH b I:l ; - b
::::::::::::::::: i :,::::::&'::::::&. A : .' < ;-:55.;:2"“:.
::::::::::::::::: X :_:::::ﬁ.':-..... - - : '-EE-:-.E‘“lt
illlilllilllillﬂilllﬂ?ﬂl‘ o .-:-x-'rn-'n"harn.ml::-x::ﬂ ) L ::-_' ::.=:==. .:":::I
sssszssssssssszssz 3 .=::::=='=-=-' -===“=::= i : .:.3=‘E-==. w
d - ;I!?d:"!l!?l!!l inlr!ln!ﬂxlanl— -ill!lll' » "
:::::::::::::::::: : .5;1'::::::%::::::::'::::: ..'.:::. :..: - ':':"q;}""':i..-:-
:::::::::::::::::: ; '-:-:;::::::::::::::::::E:::::.'::E:::-.i:- A -‘":::'-::"-1
:::::::::::::::::: ."'h'::*:::::::::::::::::::::::::::::::"..;; | -:-_5%!-. : =:=¥;
,ss=="":sssssszz 5%5:EE:EE:EEEEEEE:EE:EEEEEEE:E;EEEEEE-*-‘: -:-:-:»-w
;_:‘3'::55;55;55;; . :E%:::*::":::::::::'::::::"-"::::::::%: 28 .:5!:,}::."}-:.
" '; . I:HHHHI.H.IIII IIIHIIIIII III:III!I i ) . ‘-'.'
". o - F Y - F Y IIH F | F 3 .
:::::::::::::: ..{:::::::::::ai:: ; ::"‘-._ : -.:"Eﬁ"'-::':'
:::::::::::::: : .:'q:;::;:::::::;':_ o ::..:::'"'_' 5 % o o =
sssssssssssssz “*\-ﬁ W S
:::::::::::::;: _...::*:::::: :.::::::::::::::: | :::::::fx.,.;: . i
:::::::::::;1_;:" :::::R;::::::::..:::-.. - : :5,._-.:-::2:_ 3
EEEEEEEEE:’.' EEEEEZ ':EEEEEEEEEEZ:EE: ' EE:EEEE:':":'E;EE 3 '
;555555 e 5;:;;2 ::;::;:::::::.. : ._::::::""-'::
A | l;ll-lii;ll-liill IHII h.lHH.IHEI ii;ll
"&*T'- :
EEEEEEEEEE '“"'::""- ::EEEE::. B
:zsssszzsss .::s=:_s:sssss=sszz=ss=====a======:=="==" i e
b " [ k] . , ~ [ ] - :l'.ll!l; HI:"IIIHIHHI:IHIHH 3 Il I; A H?l"'l b .
5;g555555:;5::5555";;:5;;5. ':;g::::::::::::::.1..::::::5:-::::::::;:: :
- ] L b L 3 b b "'IH'IHI:III IIHI'IH ) HIIIIII'IHI‘HI H. l'l#
-:-_‘""'"
b ™, iy " k. [ ‘IIHIIHIIHII IIIIHI! I'llll'! ?l-!H'I-HH N
5;;5;;;;;55 5;:g::g::5;EE::::5*::'::..:::'::'.:'-'::::'.:'::"::":*::"* :
k " ¥ k " k ] 1 A _Hl.?llﬂ.lll ll Illllllllllilﬂ!llﬂlﬂlﬂ"ﬂ# .
::::::::::: **,:*::*::::.:'",:*::::':::E::55::'::':::::":*::""::::", :
2
~,. ,;zis5ss55s5;ss;zz:sz:zszz:szssz;sz:sazs:sz:zf‘
"""" - " . :li‘ ] lHIlHIIHHIHHHHEHHHHIIHIIIIIH Hill?l?ll.?llﬂl
: ' :::::::;:::::::::::::::::::.:;::;::;*'
a3zszzszas=='::sssssssssezszsss===:
> = HIHIII.II || IIHIIHI.I. HIIHIIII.H"'-
B '},_"'
'y 3 o .. . b F | = } , | } A
, ;..;'
HHIII
"'HHII
'HII
' ] L ]

b

S
00
765,1
D

S

U



US D983,109 S

¢ Old

LY o

-

oty
e ”ururnrxru.ra N K :

-

i e i XN
rrru_en..rr._.u..__.__xxxxu_eee........ Y L MR T R R KK

A ...
W
.ﬂ.u..v.u..u..xunu..u..u..!

H.-...-.u

-

i.._.k.__. e 1 .
i
......"II 3 ..-'.._
- e
u1 rxnru"an 2, .
. nnn...:__xnru.
e r Eat
R R J_l.ll__...
. Rl s .
XA E e AN - T s :rr.__.
a At n_....uaanﬂ.n ] e : i o e e
- nxxnarxnxuaananur- - xnnnannxxrarx i x.ar.:x:r.a L u i .xa.xuarnHananannnanaannaaaaaaanaaua:.x .
a.__xa_._nal-. S ) o o A .xuxxnnna:aaaa..x:
e ' ) A A AN A K A A A nu i T KKK X XERXXXE R XX
i i s X ; . iy i A i A i iyl . R )
A X XN K A ol O ] T AN R
; o g A M A A M e o N A N
-_._. R ; i % .
rr.._rx R A P .Hx”.x”r”xnx .x”v.mrﬂrﬂrx H £ r.._rx ] xnxaxvnnruaaxa:n":ﬂmv. r.xxn 2
| A meﬂxﬂnvx”r .Hr.“r.”r”x“a, e w.nxmx”x” .x,_.xrwrﬂxnn“annua“a“n“amra:a.:..
TALIN N R N N A N e
A g o P oy F g o o e oo o e ad ) A !
t "y e A g ey - P oo g o, o T R ooy .Hv”..”.pv.x. .um..__ru_.wxxer.xx.xa.w. .xv.xav X
Al R e S A o Y L A i i T
i Aol nﬂn i i e xn:aaxauranaaﬂra x 2o For it A r Haxa n xﬂnvraxﬂnvxrxirrnraﬂrrnﬂaﬂrxr# ot
v..hvxa. Eo e i ) -l e e i e - ity e e e ] = M xwu..pxu_. x.nvv.kwv.lxu.axxalxav
vr.—rv. e A L A I A ! T T L e g e o o e Py g g R A PO T W g,
" o i [ o X R R L] X R O L ™ x
e » xau.dvrwa#ﬂ“at v.xH...u.,rrurnv.rxutxmnﬂx“r“nﬂannx J.. Hnﬂav.xa.nraw xuuarxuxxajnvn.xr xﬂnxrxuunwnﬂaﬂrvnﬂnmx“xﬂa“xmx H P ax“a“nmnnx“nuxur”x“ .xnx”au_mnx.a“a nﬂxmrﬂx“ “1HnHr”nHaHrxx“n”xxnHarrHr.u._mr“xHxHrxu.”nnxxaﬂiwaﬂamawannmwarxa.raxgnvx )
3 | ol il £ £ ¥ 3 k £ £ 3 X r £ o i - -
e X .rv.x:v.rrn”xv.rrr.__.anrxrr...rxﬂ:”r”u.ﬂnﬂrxxﬂawr:x” wxﬂn”r”xﬂxwr“a nxr“nnaxxaxu awrnrH:”xHx”r”rHd4.r“xH.__nwrnxuiwxﬂzmrmxﬂxuﬁxﬂxm g.:.u.:u.x”r“nHnHr“x“n“axnua“xﬂxur”auxwr“x“xwﬁ ”xnx“r.xr. - xx”r.“xHaHr.“xHx“r.x.x”.:.”xHrrru..xHxHr.“xHxwnx.x”anﬂx”x”x”nuxnanxur“aux“ K ar.__rnxxx4.rxxnav.rxrﬂav.xrr._.rnrr._n._.rxrgnv.rxrp..v.xr.f.rn...n
g N ol e ; I N = o ww X PRl Tl A Il i L o e e e e w a ae w a
X a N E A A N A A N ) P A e A A N A i g A A R A A A A N N i e W R N RN B K R R K K K
I I T I I i T I T I e I e L N R i N ) g E O A e Rl i 0 B T T i
h o N I N N N R N N N . N N N L B o T o P T T B e M K T R R T U K
e e e e e e e el 0 el e e e e A X A A K A e A M e WK R M N K A A i Y b i ...xgv.xuv.xnrx.x#vrurxnrx..an..an..nnrannax
A M U T T O N N x o e R e A T NI I Tl I i I I i I i e T
) o T M e K R T e P K T KK W Ei I ) R Pt B R e e N e e N et e N A
b e R i g T N A i A i i) b i A i i N i N FOR Tl U A g e e A A A Iy
o A N R B e R e R i L e ) i A e
P T T B T K P T T K T e e T T e R T T T R e R rxanav.nxxgaﬂxxauaaxxa._rrnxavrxxxavﬂxngavﬂxn 05 o, X P T e T P T T T e T e B T A N TR T e T T R R o e e T K KM N P TR F
ﬁD .__nn.u_ag.v.rgxx—_nav.agu.aﬂv.r-;.u.rau.nau.r-_xnu_xn.u__nn.v.nu.u__xgxaiaatantnﬂtainaunatnxt x L N B U N LU o e A e e a a  a a  a  w a w  a a m a,
i N N N N N A i N W A i N N i N N N E I LN S N N A :xurxarxxxr:.x.nrnnrn.rnaxnrnaru._r:._an:ax: xura:nx:xn:.xnxx.__.xx.annrx._rn:.
y g . W, W, w w A - L . W oy . . r W, W W L . W, y W
T .:.n“ ..”x“u“a”xnu_”nrxxxxapuvrrrﬂux.axx u_xanx v.nxxxvﬂa.u_ﬂu. xaxﬂu.a.___aa u.n.___Hxﬂt”x”uﬂx”:auﬂa”x“u“aag T a N “n“xunn na“xax”x“1Ha”aa1“u”xnx”x“xﬂnMx“u.“xHx“u.ﬂxmxnu.”xxxnx”x“x“n“x u_Anru“u_xaw-.ﬂrwr“t”.a”x“uﬂa”xxtﬂ. .”#raur” _”_xxx“u.“.___xaHu.”.___”xﬂaﬂx”uﬂxﬂx”uﬂx”:“u_“a”x u_“x” o x.annn____Ha”xﬂn”x“xﬂn“xmﬂﬂamnxt”:”xﬂumx“uﬂ
A A xxr ) nxn .naxnntaxrnxv.xxrgn!n: o A Tl A KA HHK ~, i x u_ . x r W T O e T o r._.r-.xnaunaxnaqnaxnavnxr.__r.-_.xarxulxxrxnxxarlaxnur-_. nan " A A P xv.r:r—.r:.xxx—.narngrxr._.nvnxr._.L...___xa—.a:raaunaxanunxxnxuaxr e B Y,
P R T e g g T e e D e R, ol e e we e wa a  aea i g g g g P o g P A I R B g P I P o A A e e e i e A e i o
I i I e i X LA X T R A H A o e A N A i A i LY A R Rl A e N el e i S i i i A i i S i N i
AR TR N Y I r.aanrr.r.r.nxnnr.axr.xarxarnnx:anxr.xarnanxa X ol x:.nar axnanuraxrrurnarxr.xuxxar o A T P R R R R e R A R R AL R e AR A R A N N R R a w
- N N N N R a E w A x T e P P B e T R T K T e M ol N P e i e i S i au.aunx:xu:rﬂvx#nxuraqxuruuvu;ﬂx.an.xaxau ol o A N i ) ;
i R i i i i i i e i B S i i i i i I e i e i i o i S R i i i A T R S I e T il il el T i i R i )
' N T A N W N ) N L N I B N I A T i N A A N NN e N AN W ) ol A N N N A N T B W X A K N RN MK AR AN N A MK,
" o » ] x L . . W, " N, b} [ L » ™ x L " " o . ™ ™ L W, " N, o x . L " [ & o X b
- “r”xHaH_n”.1Hnﬂn“1Ha”r:xHa”n.x.u.”a”u.HnMx“u.”n”a:uﬂxwxﬂu."x”anuuxxx .“xwa”xﬂxnnﬂn”a“xnnr anxuvﬂn”ra....”xHnHa”a”u.Ha”aax“n“x:.u_”n”.nHu__Ha”ax_..Ha“u.HnHn“u.“nmn“u.”n”anaux”xﬂxnn k x.n.x”x”u a.axu.._“x”xxxuxngﬂnﬂnmﬂ“anxmuﬂann o X ' nmxguv aaxxu.”a” vHMa“uun”nxv.“x”xnx”rwxxnurmaﬂxnnuuvxnn i xu.xu-.v x”au1Ha”nxuwx”axuﬂx”xmxuamhﬂn”n X, n”nuunanxun“annuxﬂn”uﬂx”a“xv x .xx.xunﬂxau x“n. K
i Al B R i N N Sl Il N i A R A A e i i i a-.x.a._.__na.'x.nvn.n x Al o i N ) ol i Nl e ¢ X ) ; il i
B O e e R R e i B A e N i R N S ) o Y A i A i A R A e e A N A A M g A
o T N R N av..aar.ar.ra..rxrnr..nurnuru:nn ) urnurngrnrnuraunnxrngnn”.anra. I T e A
S T Ll A i R X R K e I A i N i e o o e o o T e L e e o e g o P o P W Lo Pl o i
PN L N N N A A ] g N N A S Sl S N o N T N A F N A B o e T e A KX
e e g e o T e ! U I e o e e e A e e o o o o o x e A L N N T ) e X
» X ™ » ™ » " h ] b_J ™ x " » R ™ L ™ T " h ] o b_J i
- xx“:“rHx“:“n“a“a”xHa”r“xHnxmxax“n”x”H”.a“xﬂaﬂr“x”hrnr”ﬁrnr“:"x x an“.a.”aHx”.a“aﬂamr“x”awrnr“:“xﬂa”:“v”x”r“xﬂxﬂrnnniurax”a“nﬂaur“ Hn”rnxH:xaﬂxﬂaﬂnnn“a“a“xﬂr“xua g e g g M R K ”n”xnx”: ﬂ.___Hr“x”.__nHrHa“._.“rnn“._.“n“aur”x“n”rHa“:”x“n”r“nﬂnnr“xﬂn”rnnnnﬂann rrxaaarnan:wnmx”annr”..Hx“a”r“a“nHr“x”:“raa“:Hx”__x”r“nH._.“rx.u.Tﬂ?ﬂﬂﬂhﬂﬂﬂﬂ;ﬂﬁﬂﬂﬂ:ﬂﬁﬂh .rHxg.__nv.rnan:arnnn:rnna._.:axxnvrnan: .: c A ;
N T T B N R T T T T T W R P i S i S e R e e e I i e i R e S W e P T b B R e R N T gl P R IR T T g gl W, R 4
Lo i i N A e i i e W e A i A A W N R i NN i i T e A A A A A A R R e W R R e F o i e A A N B T T i T N i i ol N i i e N
N U N N R N A N N ) o e g S g g g P o Py Ko g T T N R N B R I S N A A S i i Al W A O, i S S, SO T . S O, . S, N i R gl i v
N A A R M R M A K M A A A A N A NN B N N N R N N N L N R R R R L R N R R N N R N R R R N R R i e N e
A N N A A R N T e N N R e N i N i B R i N i ) N A o e N A N e i N A i e e
H.r.u.af.an.___xxv.aaﬂauﬂa.nnq:rﬂngv.nuﬂn-_._. A N N A N e e NN N N N I ] . ] I T i I U, S U A A O i i i i U S 0 A A, g Al I A, A i T Vi O
A N N ] o P P R R D W B K P R N W B KR K N AN R NN NN P P g PP 20 T T O D T T T T Bt B R D R .xx:.xxs.xu_.rv.au.x:xxs.rxrxanx:xxnnarnunnaxnaax P K M K W K e KK
L A A S A A e i o A W E O N N Aol o N A A A ol Al e O A O A N A, A AN A Rl N e A A A, L N b i A A N ) xnrxnrnnrx—ax—.nxxn._.rannxprx N
R T e e  a a  w p a a A I T T T Vi TV i N A A T e T R T T Tl O Sl Al g T A T G I I A, e
#.nr.”xHﬁﬂ!ﬂﬁﬁﬁﬂﬂﬂﬁﬂtﬂﬂﬂﬂﬂﬂﬂﬂﬂ_ﬁr.”n“pwx“xur“a“ﬁr”x”x”ﬁa”._nu.nnxa. T axnanaaarr g ™ r:.nﬂu:.r”a”#ur”r“aﬂ#ﬂﬂﬂ?ﬂﬂﬂ:ﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂnﬂﬂﬂﬂﬂ;ﬂﬁﬂﬂﬂﬂﬂﬂﬂgmr“ .”gnruan._ﬁr“r“. Hﬁdﬂ!ﬂﬁﬂﬁﬂﬁﬂﬂﬂﬁﬂﬂﬂﬁﬂ wxHx“r."nHx“r.Hn”.n”r.“xH.nnHHx“.._“aH._.ua”angwn”anxnnnxnﬁwanuu ..Hn”ﬁrnnnnwrn ”“xnnn .“r“x“rﬂn“gnr“nnn“xnn”;“x”rv. ” H wr“a”uur“xnuwrﬂxn xu.”u”r”x”unr”n“ wr.“r.”#“___.Hg”r”nnunrnxnunxnx“ﬁa“x“ “augnx“anr.“n”a“n”r”xn Hnncuv.”an n H H wrnxn. T N
Fn.nra.___u_.xanxxnx___.nn.:xarxaxnnnxruarnaﬂx:Hx:.nn:.anraanuanx:xxu_.uanxann:.xxrxax:.arr:.aru_.aarxa-_.a:xnrxa_..na:.xaxx:.ﬂn:.xaraau.x:.x.n:anraara:n.x:xa:nxrna B N T ol N T U N A A B N N N N
e A e S e B A A i A N A i i N AN i i A A R . U N Al 0ol N A, A B, N, A . A B B A I A g, B S, T A, gl e 0ol A B U U U I 0 e A, A S, N O N A 0, A A S, 0 A 0 A, 0 Ao i, N 0 e O, U, O, A gl 0 O i 0, S A i N i 0, O, U A A i
3 P Il T i I T N i T xruxr1nruxtxxtxxtxxxa:xxxnx1nxu_.xx.....___u__x.r...._xxu_xru_axu__a____xxu_xxu_u....u___anu_au_.xr....xx.....___xxr..._xru_axu__v.x..._x____xx____ax____xxu_x-_.nx-_.xxu_.xr.x.___xu_..___xaxu__ax.._ax-__x:a-:___ax____x:____axv_aaxxxxx-__x..xxxaxxxrxx__.xnxxxxaxxxxxrxxx:xxrxxua:ux:ur
L e i L R A B e A A W A A A A A i A N SN A Ay e e A WA N A O A e e 0 A Ay A A A A A A A A e N B e e e A A A N B e AN N A A A R A N A e A N A i e A B A e A N A N e L -
o v e g e e T e a a F I ol A, i Gl N Y A U S A, S A gl T A o A S A, A U A S gl Sl R ol A i A ol N I A N T o I S Al T i »
. S A T PR R B T R AL I R N e R I PR AR T A P ot e I uanu:rawr&rrarurnnrvrruauuannau_.nx!.._.u.u..___nx.___:u.__.nu.u_.u..._.rx:.Hu_.:..xu.u_.xu.x:.Hn..._u.xau._.u.u:xu.___nu.__.rnru.arxaxxannxr.xu.u_..._Hxaux:.uxu.u..___xu..___ru._:.urn..:..r:.u_.x:._._nu.ru.u.u_...._u.naHxx-_.x:.xnr.u.___xu.___nx.__.nnrn..:..x....xxrnnruxruanxaxuaunrnnnuaauank i
.;v_nrxurxhr.x.—na:ax.:xnrx__“xa:nxrx__“:.x.n:.x._..r.xaaxv.xxra.nv.xnuxxau:xur.x I N N N N R NN NN,
A e e i e A N N N i e i e i i el i ; e e S g e L e o L o T e o e B e g P g b e g e P P e g o o e i N i e i el i N e i i N e B e N ) -
2 ..p.nxxxxw.u.nx.urnxaﬂurnxnn nrnxnx...rxxrawxnxganunx nanunaprxuxawrnugaw.rnuu RN KK AR TR WM KR R N Cx r X xa::.u_ﬂnanxxxknrnx.urr#axﬂrrxxx u.xxnawrxu_...awaxxnxnuv.xaxnxnx__”u.xu.x.___ K K0 W MK E KW N K KW na:.unxnarxnaq.uxx.uaw.rﬂug... N L S S e . L N P M o M -_.n____.__" RN T R HN KW KW R ._u_.rnxn__.s.nxx....wran...xn:anuxnnan1u.uu_a..._v-_.xu.naru X nxrunx narnnannxxnxw.rxu.u:rxnu u.__.rv
E i VT VT o R o 2w B T g g Y Y i i i g A A N iy N i i i i e i Vi o I N e N T i N i !
X PO N N W N N N LW N X T P T PR LA P T T R R e TR i PR S R R R R P R e P N A NN N N AN N NN N R .nxann:aaraxnxa.nnrxa#a__rxanxp.narxarnanxrxnraxraarxnxuxax
iy A N e i A A B B I i N .._Hx._v.u_. Ll A Al A A i Nl Ay o i o i g e e o g Py o e L M B B e N B R e i P X A A B e el N T e N N A N N .
o N e R N A e o N A A A A O A N i i A N T A N N A A ) o e e R e o e R e R A e R e R e R e e e A e e e e R I
0 L N N T T N B T R B e e R R LT e R B R B e Rt e R e AN oA R R AR A R L N N N N N A o
iy .xawngvnunnxnn__..ﬂgwna-. uir r...nx.q.nnw.x#.v.r..___xxﬂﬂ...wn..:_.n-.nn..xxu.n.._va...aa:n.nw.nxw.n.v.n.nax,__xx.n.p.u.ﬂgvn.__.nranrvnu A A A S I i A I U A g S A R e ol A R e Hnwagva#aaqxnwxﬁvn.v.n.._nn.___xxwr...sn .
2 e N R B e N N T ) e e e o et e e e o e e e e e e ae e et e e P i e O o A N N A N N N i N e i i i e L S N N o i T R R e A
o T N A R T xurr.._..r.x__p.Hrxxurx.a.r.x.p.r.r.:r.._r.xar.xprx:.nxrxar.r..—.r.r.r.nnr.nx:axr.xh.nx...rarxxrxr.r.x.p.n L P e e e A A e e A N A N N ;
X T R e L P P T o M T R D DR B R K R R R R R KR N KX M R N TR M R NN R K N e e o e o o e el N nc Ol avr.vn.xx.xxv.xx. I I i L i
X o o LT A A N T N A N N N N N W N R e A N N i) pe e e ae ol ad e e e o e e o e N e e e A A N ) I A N P ) a5
2 T ol O W ! I I I T I I e, R N T I I I T A L TR I I R T i e A i e e e e e e A AR e e e e i i i X
i i ITREX X E® R "N X T Y A A N N o O N N N A N o N I N N ) gaxaruvanﬂ LA o N N ) ol T oy ) X
. A n o B il e A N R e N N e N e K P N A A i N A B R A A R e i I N e i ) L o Y A e e o e A P Rt Sy -
au.runxnx“uwnaxxuxxrxxuaxruuu arrurx xntﬂx”x.uuv”xﬁxnx“u.ﬂxxx.tﬂxnxqu.wuru u.axr._.ns. ax“uxx N ruﬂx”xnunx”x 1”x”nhunx”uhnux“uﬂxnnxuwx”u v.”x”uhxHu_.“uﬂx”r“uﬂxxrmuﬂx”xmunv.“ munxuuﬂ.x”xntﬂ h.Hx.n.x..u.“xHxhtuxwgmxnxmxﬂxux“unx”HLHH ..u_.”x”x..v”x” .mtux”u.ﬂx”r“uﬂxmn..v.HxHx..xHu_.“u“xnﬂhuwx”xhunxnnhu.”t“umu urx”xn___uxxxhu x.uux”u..unx”u..xrx.._mu.vxﬂnhuwnm x .Hx = xnxu._.u.“x”.u.”unu.”uﬂx”x“v.ﬂxrn.v“x”nﬁunu.”xu.. “xwuﬂx”xhuﬂxu.n“ Hnwx.x”x”uﬂxnxhur W
i i U W N i I I I I i i i T e I i T N W e a a a ad a a  a a  e a a  y  a a N N N N e T T i N i
N i R N R R N e N N e Ny o o R T 3 K MK K B o A T N I N R N A A B R B P T T T T Xy P RN W i
r.xxr.x.aannaarxanxana:xurxaxuaaxmxx:n:runrxarx..xn..xxrxarx:ax..xarx:ru...rxaxurxarxnrxaxnrxarxarx:xurxur:nrx e e N e el e e e e e el e e e e e e e e e e e o pe e e el o el e e e e o A A Ny e N A T A i N i, B A A
[ % B i Nl e N I N N N N e i R N A N N A N N N A TN S T AT S A N N A T A R i ) i A A N ) A L N N N N T
P e p el p pl apd r ap  p pd e al el e e el ol e e el A e el pe e e e el el el e e i ad m al apea ; A A N 2 e e A a  ae a  a a e a ae a a a ae A pe e o N N A s e R
T e i A R R A A A A A A O A N A T N N A A A A A N R N A A i i A i i I e A N A i T A A B Al A A A i N R I A A A A A A N N A i R e A A e A
i I i I I e I I I I I Ml i i I i I Il T I T I I I i i i T A I e A N N N T N S I N u. x o R N A N N R N T i i i
1 xarnaxnaxxxan:nnrﬂaxx:nxxxxw:.:xxaxxar:.:u_.Hxxawxaxx:.ﬂn:.xxwr:axxnnnrarHaxxaxHau_.au_.na:.raxx:.nxa:.nwu_.axn:.ax:.ﬂxnr:.raanranr.__.rHxxawxaﬂxxﬂrs.xxwr:.Hxaanax..__u_.Haxxaxa:rarnarraxn:nxaxnwﬂaax: A A A A A A A A A M N o A A A A AN RN A N R A R A e MR AR R A A K A M N A KA K M
el i iy AR i T e o e B T g  E  a  E a E e P a AN A i A Al Al R i A e i A N e i R A i N i i
RIS T N TN e e a T R I I A e eI e A A e AR e R N R A P R A N R A P A A R e e A I e A B R B e R RN e e e N T R I R AR AR e I A e R M A Ty e A e e N ; ; o I
e e R B R R R P R e T e P B e T TR B T e BT B B e B e T T K T TR e B et e T T Bt e K 0 T e T e e i P T B e T B e e T 0 T e T T PR T B T B e T T i P T T T P T T P T i
S g A gl I gl I I I g I I A IR g A A A I A g R A A A I g i I I A A i R I R R A I R R I i R A A A i R R L S I g
1 axruau_ngxnu_ L N R R R I S S L e N R e R I .xxu.nurunv_ nxauxu;xxvxn;xauxuaﬁxu Mg N MR x L r ¥ :. oS e A e e e T e e e, e e M AN N nau_..xﬂuxx:.nxu.ux xﬂnnu_ruxu. TR PP R KRN R M RN WM M N SN W M R NN N M N R xrx k. x o e w x L x nau___.xﬂuxn:.nxv.uxrxxu._.xrunu.—xaﬂxn;xauxn x.vru g L nxrnxx
i e .x.n.vxdvH.__.u.x.__xx.._xx.vxdrx..__xxvxg.v.u.e.ﬂxg:xcr.x.vxx.vx u.x._rx._nd.vx.__.vn.__xx..__ﬂxvxe.v.xexn.enx.._.xn.vxdvxtﬂxaxxﬂxdvv.#v L L L 1 Uil . S a - - . a a E A Tl bl 1 L ._xn.vx?vv..__xn.xx. AW N W A AW N MW N W A MW A W N MW A vxx.vx.__vx.__:x £ ol il i i Sl A i i i
A e a w  m a  a a a  a  a A A R e N N R TR i [ . . Ll ' xuxnunuu_ru_rruxrﬂaxv.x#xrurruxrtv.v.u.a X m a  w a S I ) B N N NN N
P e A e Al e pe o e A e T P P NI T e I T R i, B R R B X e e n..__.__.u_...;.xn_..r.u_. Ll . Pl .. L lq - NN - E.. . X r r Dl ._.-_.r._nxu..x...r.xn_..n g P g P B T T M B M T e D AR A AR e R A e el e R e e e
Ol A, A, g I S A, e, o o o T g P g e P T g o R N i Ll . .- - - - . . - - ¥ ol T Al B e i A o i g S A i N R i A R
axx.:xnxrnrv.xxu_._axu..___xxuraxnaxx11xru__rxu__xxxuxx:rrxxxxxartax:axxxvaxxaxxa-__xu.v.x i E xxrxrxtanxaxxrx:xuxxvaxx X o a e e el e e e e e oo e e e e !
S e A A O i ol A Al A e O O ¥ ro. s oa . LI I .- r #xuu.xuv.r.__. el e A T A i A
i i e e N N N . I R A R A i I . - A N i N i i i i e A e
Y X A N A w w o w e a a a  W N N A T e N P R M A rer 1 "i 1 i ! ; Lo XX KK A R AR R R R A A WA A R W
I i N e B e O T B T M 20 R e 1 P oo e L N N ol L i
LN I R N i e b A N e : B . ol A N A N B A N I e e N
N A N N r:;ruaxuruna Lt f ] = 1T i xaunruaru;ru:nuru.u LN N
“ _ A I e N N N i i el i . = . - A i Sl i A A I i
i e A e R N e e i I S A N e i e e
B N N o R R R N W ] ) L . f " T A o M e P e e A A i A i
A A N A T . - . - . PR . . o Bl e R e o o oo e
P i N A N N A A A A N T A P A A I
P e e e ! oy N e e . A o A N
PRI iy e I R e N .__xxv_ % = aT. - - N o I A N
p - o A A N i N i ¥ - ' . E " R R e s
' xxrpu..xurn...rrv.n.pv.n#axxrata ( - - F.a - oa - - e I N N .
. N i i . - . - xﬂxuvxtxx.:axﬂx.n:x.nxn-_x...
- o e T R R A P A R pe e - . v ' R A N N N A
poesneirise el oot i) A . ;- < e b o o T o P o g Ty P o o P
L N ) . . A AN A e e A
L] . 1] 1]
Hxhv”n“u“u.“n“u“r“uh._.“ﬂ”nhvﬂﬂx. B aeoan ! ' . PR ngau.nnxg..erna.rnx#nv.rrxgnvr x,
H.ﬂ...u.u..ﬂ!.._..__.u.xﬂ.ﬂ.._.v A A X aFl] L] - a = 3 ., u__ K H.I.-
Ea A N ;
o o o ~,
ol N
A A iy -
U N
ol
Al e i .
X N KX A A N AN
i N
x nal a v a aa a al -
o w w !
ol N 1
i i -
K A
xn.l.vuﬂn.nmu.“nﬂnnuﬂrﬂx -
A PR PR A e
.__..._"._.rnnxiq.rxxgavnnxgrvxna.__.rrxx 1
A A
N N e e
W, F i -
narnrx.__nrxx B rnxu“vrx .
Yale M -

U.S. Patent




U.S. Patent Apr. 11, 2023 Sheet 3 of 5 US D983,109 S

. *.{:a.:n:.i:a::x:-!'
RomaNie
R A, '
ET
o i
R R I I i,
: o e, .
A T W A i i e
R I I I I i
W i
n:n:'.xx:-:x.t:a.xﬂr.n:1;:?:.-.?:?1?.?11‘q‘
P T i i A i o
e T e
P, P el o e e e LA
e T e N Nt e e
o Ty e g T aa o M
B A, T N, T G A I W I I
N e N N e e e "
R I AN I A i i - . "o
e A o e o o o e o o N N ™
N i i i i R .y
e I A iy T e e e e e e v . .
. g R R e e . - a
. R I N A R i o O T,
o i I I N e A x .
N N i R R I R \ e
R R TR L i e R e L N - .y
A e e e e . e r .
R e e e L N
o Rt A A A LAl A L L LAl P L . -
P N I i i I I A I I N, R e I ) . - iy
-_xxxtdl\!xi!‘ilﬂlI-H-HII_HHHHPHHI'd?ll'n!i!?tl!??l ! = s ‘lau'a"‘xxr-:!x_c".x:_ |-
o 1:!1! " R I I I
e A e L N LN R s
o i - g o N
e v T I W I I
) O N I A, I
- A e e L R A el
¥ i i
* i A I A
I e i i i A A i i
r
B e e e g g A ™
N Ml A AN A a3
! o il A A
W A ol o
R I I i,
R,
I A i
Ry, I )
LR L
. e
e
p e
N i e
i, i I I
p AL B
Y e I I i
e L
1;:- 'n::i:a:n:n:n:n:a
: ; .:.1-:'-'!1-:“.1-:’ . :-:fv u:a:aza:a:n:x:a
{2 o e
e Y S
oo » i, B I
. o Y e N
Sl 1-: i
e Y AN :
PP i iy :
e o L.
o Y : ="
o R e .
P o P d .
XA O o r. ¥ "
e P i i -
o R o Al e
AN o oo o e «a
R o oo o .
T o0 R,
2w w KK x oo waaa
e ot oo e e e e
o o M NI
o o B M P MM
A x o o e
P o o a0 M .
o i P e e
e oo o R I .
o o 0 R R R R
o o oo e .
R o o BB e .
T o0 o i  a ot ne o aa .
A O O O P PP e e a7
e o oo o o o e e o -
o x o e e e e e M .
XA o B Y aTa
A o o AR R Y .
P o e e e e i aa
o i MNP e A W .
e oo e ot e o "
o o 0 T oW e
e o M 2 .
R o o B g e e
e o R I I M
S x T A aH K KKK
e ot oo g e ot
S g o e g R
YN o e o e a e ad e
Sl o o AR B e A R B
T a0 g o o o o e
o dad pd A AN I A A A I
o oo e e ae o e o R o e
o e a2 Ll A AN e e A
a o M A
e B B A P o ot e me ae e e e
e e 2o oo o e a a o e
O A b AN xR R N K R K .
M A M e et oo e B e e e e e o e e et
o o e e M e aa aa aa o
R, I I i a0 B e e
o e e A e e .1-: MR o AR
L M e e e a a o .
A A T P el e don a o A
ot L L LR B e oo e e o
A e e e e e T o e S
P P ot ol A 2 2 e e
o A e e o e
I I i T oo o
A i I O »
ol L L L et :
N i i i R o
£ PP, Wt e
ot e L L L e e e e
I i
L i i i i I
L L
w
A AR A A dp b
o L L e e
L L A e o
g A Ay A P Mt o
N e
A AL
L e e
AL e
A LA
L L L o
ST e i
A L e e
L L P P pe e
AL M
i i
L L e
e
AL
A e
L e
0, i, i i i i i
i i i e
A A A L A e e
i
L e
B AL
i iy i i i i
L AL AL
L i i i i
+ i
L e e
AL e
LY I i i i i i I
L L
I i i i i
AL e
L L e e
e
LA, i i i i I
o e
e e
AL e
A
'n:x:n:n:a:n:n:n:r:rprvr o 1-'
A

X ]

'
-
X
X
]
X
&
-
X

-
X

"d:'

o

"H:H:H:H:H:H:ﬂ:ﬂxxxﬂ k. il' -
Hﬂxﬂnﬂxﬂnﬂxﬂnﬂxﬂxﬂ . l' -

HHH?"

X
'!

X
-
-
-
-
-
-
-
-
'Hx"!x
A
"IH"!
X
1,‘1

N

.'-.'-r

&

-

X

-

HHHI
H:E

-
-
H:H:H:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:?:ﬂ;
PP P L e
g i e ol el N
L AL
AL AL A M M M N A
e

I:H:H:H:ﬂ:ﬂ:ﬂ:ﬂ:ﬁ':ﬁ! a
AL A N N KK KK
H"H"Hxﬂnﬂxﬂxﬂxﬂxl" Il'

h_]
HHHHHHHPF‘PH‘..

HH:H:H:H:H:H:H::'::"#
i i i
AL M N
A A A M M N A
Ml ae ol e a0 N
a"n"n"n"a"n"xxx’r

"ﬂﬂﬂaﬂﬂﬂaﬂﬂﬂxﬂ;’?’?’"

AL A A AN N NN

b
HHHHHH"HHI"FF
Al

L |
ol A A A N KN
Al_ol A NN o
Al ol M M

o A A L/
"HHHHH"H "H"Hx

Al A

i
?l:?lx?dr?'

)
-]
piss
A A A M AN N

1

H:H:H:H:H:ﬂ:ﬂ:l‘:ﬂ:l"
LA A A A N A e
o ol M A A MW
i e
Iaﬂnﬂﬂﬂﬂﬂaﬂﬂﬂx?d’?’?

"H:H:H:H:H:H:H:H:H"' ~
E NN N N
. HHHHHHHPF‘H:"‘
o A M NN NN
M N A il'
HHH"HHHHH"H"HRH’P’

E

'H'H:H"d

W
™

)

il
LA

‘2

o
nﬂxxrrr“r ko

‘2

Vgt Ty

;.-

i
LAEEI AN
M_A Hﬂﬂﬂﬂaﬂxﬂxﬂxﬂ o

P
:-.'-:-

o

»

2w

o W M NN NN NN

H:H:H:ﬂ:ﬂ:ﬂ:ﬂ:?:ﬁ" _'
oM MM M A M M
Al ol ol A MK NN M
LA NN NN NN
HHHHHHHPH..
HHHHHHHF?FF"
Al o o A A NN KN NN WM
LA A N N N R
E N NN B
E NN N N N B
o A A A R R K M KK
i Hxﬂxﬂnﬂxﬂnﬂxxxl"? >

HHHHHHF‘PPFP
Al_d_ A
E |

i
i, I
i, i

| o

-
i
K

W

HHIHIHHH:::HI
W
H'EH\!'E'E\!'E:::'
Ko X X

MM A N

-
H
-
e . ]

HHHHHKFI'F
A A AN M KM
M

HHHHHPPFP
2

]
-
I!lill

]
llix?d
i i ]

"!

H
'H

1 b

- i
X
- i
?I!
X
- i
M
?I!
H
X
i
?lﬂ?l'.?"
-
]
E |

H
X X
iiiixl!
A
XN KK
b i

'I'!

H
b
P 4 )

H

H

-
'E'l!'!

'E\'.:E

X ]

k|

-
-
e i
'!

H
-
IHIIHIHIHIIHIIH
&
H
H
-
'I

F

]
-
W
-

¥
-
-
-

o
'I'!

Al
"il"
M A HHH ii'
"H"HHH"H H“H F'Pl'

AN A N AN >

-2
;il

H
H
&
i,
HH
'I
-

™ WM
H:H:H:H:H:H:H:P
E N NN N BN
A A A A AN KN KN
M ol ol o A A
AN A N N NN
= NN N NN
i HHHHHHHHHHHHF’ -

L :
] ]
L
:x:x:x:x:x:n:n’
o e
H:n:n:a:x:n:x:x:n;‘nxn;:n
M A A A
A A e e e e
A
M AL AL A A A A A A
ol _a e e
AL AL N
A A A A e
A AL A Al e e e
Py g A, Al L L e e e
A AL AL AN N A M NN N N A
Al a ol e
AL AL A W
M A A M A A A A
Al
A A
M AL AL A A A M A A
okl
A AL
i i i o
A e e M
H"n:x"i-:". %y o




US D983,109 S

Sheet 4 of 5

Apr. 11,2023

U.S. Patent

.:M-.Humu.ﬂanun_._ﬂn”ahuu: ;
__.n...__.v.n__.nax-_ n__.:n_._.u.a__..

A
L
Al
E
L |
X
d

.

L] ]
IHHHFHHnIH
x

HI.IIH.IIUH

HI.H

¥
R unnn.n..vn.x X ...u X
ol

] A
KR X X L
.IHHHHHHHHH
XX .ﬂu.ﬂ
e

I I
"
M
:n
Ml
A
H

N,
iI
|
M

e
o
o

E X AN

1HIHHHHHHHH1I
EE N
IHHI.H
R
K_x

e s
u“rxan.._auxunvan“dxvaax o
o e

RN N .
o i : ; ; x
X N R XL ET XTI REN TR . i
AN N e R T - B W) o g R R S A W
) ) ; .. ) : : : X ; ! / &

Mo aaxn-.an.runaaanunaaxn o . R A N .n:_:.nn o Wy
g e e e e o e : e e S i s u.r__.a... o e
A ol N i XA X XK KA KRN
e i i
. :r"n”a”a"a”:“a”nxx x nﬂﬂﬂ:ﬂ.ﬁ:ﬂﬂﬂ.ﬁx X a“xﬂa”r“x“.ﬁr“n”.—uanx

ol i i e e e

]

Mg

M
H
o,

]

o
i
)

e

l_?l
)
)
)
o
A
A
.1

4
AR
A
AR
M

|

. |
it
A

Al
A
A
o

Al
.
A
|
ax
A
M
o)
Al
H 4
!
Al
H 4
X
M

A R R R R R R N R
FIHHHHHH!HHUHH!HHHHHHHH.HHHI.RFI.—.HH_-HH!HHHHHHHHHH-HHU?HF... o ¥
MR R R X NN RERREXREXXEFERMERHNMDZ®ENMSENEMENMNE®NXEMMSR®EN XM NXEENENRXSENXF I
ol P A MR N KN ER N KRN LKL E AR TN RN LT AN E A NN KRN AR AT XN
XFEXLRETELXEXNXTNX .HH.HIH!H.ﬂ'.l.-.ﬂﬂv.HHH.HHH.HH:.H.RHH.-.HHU.HH!H.HI.H..._F.
HEEREE X R NN EREMNFENLEXNSENRERXEXNENERNERENEXNR®ERENEREEF L XEELNENEEMNNENEXEENPD -
MM ol K R RN N xRN o B AR NN R W KR A K E R R NN R NN A RN N A NN A N AR X % oA .
(AT A AT EELET X EMN X TAALENELEEMNEENETENELEENERENEENETAXLETEEY LN X TNETNELXELNRE -
Hu..v_._nHunlll._nlHHIHHHIIHIHIHlINH!HIIHIHEIHHHHHIHHIHHIHHHHIHHI o R A b Mo
E R RN XN EENE N A EEN TN AN KE DR AR RN E NN N RN KRN NN NN XA
AW .vH.ﬂ!H!HH‘HH‘HHHH.HHu_.lIH.HHI.I.I.HIHHHHHJHHIHHIHHJHH?HHI. ETFETE XX M K F X% ] A .
A ..HIFHIHHIHHFHHFHHF L o RN N R A MR A N NI A M N R M AN NN X, oA L
M N E R B N Y R o NN E N E L EE s NEN N N K R R RN N EAN KK ENAEE NN ’ XN FFHEFIF‘I
i HHHHJHHHHR??Hﬂxﬁi.ﬂHHH‘HHHHHHHMHHHHHHHHUHHHHHHHH!H‘HH‘HJ*E A EREF A A ERXE XX XX HIIF
X FEuf R o R o M N B A o AR L N L AP M R A KK M A M R L N B A AN MR o JE M A M E L
L .PH”___H.H”_..HHF.H.J.H.HHFHHHHHHIHHH. REX A XY XEXN®EN NN 3 XXM X F b ] AKX N XX KR IH”_._HHI-_..
AN IHHH!“HHHHHHHH!F!llHHHHHHHHHHHIHHHHHHHHI!HIH! .IHHHHHHHHH!FFHH!‘HIIHIIIIHH.HF
XX X AN A A N AR AR NN AR AR RN L AR AN A X MR KA NN Mo W A N A o A X E il £ KX AR .
N e N N O R HH.&HH.—..H.:#.HHHH.—.PH.—.HH.H Mo VoA W RN MK WA EE AN NT I.ﬂu..l.-_uu. .
XX R A R e i F S L E KX XX k.- - .
XXX AN T e B B N N R M A A P A M N N N w W N X E NN X E I o I -l
XXX .Ix.ﬂ.ﬂv.ﬂ.lHIHHIIIIHH.—.HHHHHH.H.‘F.HSEI‘HH‘HHHHHHHHHH.—.HHH - A A E®R RN EELEREFERETRETENXETE "’ III.—.HHI.__.I
K XX .{Hll#hHHEHI!IIIHIHl.ﬂHHNEHHHEIHHIHHIHNII!II!HIHH A K o2 KX o K X W MXALREALXENKRK: HNELRE.:” lll!llﬂ E
X X X . Mo R AN N X A XM E ol i E L ] XM e NN E Rl e i o x i ]
XX HHHHH!HHIHHHllll‘lﬂ!ﬂ.&!!.&!!.HHEHEIHH*HJHHII Ko BV XXV NEMEYMEYMETNERET llll!
XX .IHPHHFHIFH!HIFHHHHHHHFHHHH A E A E A g A A K 2 KX A K
E_X_X - H"HH E e B A el B R AN WON e N e RN R NN E L
HHH . PIHHHHHHHl‘II.HHHHHIHHHHHHHHHHHHHH Ao NN ENEREREERE YN NENNEELF
K . n ___.HH___.Hunu..HHIHHHIHHHEHHPHHPHHHHEH L R
X L A o U N AR N E RN ER N EE XX LN NN N T AN
o, {hHHHHIHIIIIIHHIHHKHH.HHHHHI A N N NN NN N NN E KN F oy N NN R
H. ..|...IH....HHHHHFHHHIHPIHFHIHHFHHE E N R
EM EEF EW E M X MM X EM N T MW R R M R MR N W E RV RN R E N Y A TN
x. . .I. EAEXENXERETETXMNREZXEMNZENNKS KEZ X REFNXNEXENERNEMKL H!HHIHHHHHH.
. L oM XN XK N A x K A o i e e e
AW W XN N T N EFRET N M A VM R N H.HHHH X RN LT X X
v i . L L E EL N
.o ] Ly ] Ll g i L i
- ] L MW B W oA R MR N WMo W RN W RN N E N M N M
s A A N A N o RN KKK N A M MK N N
L o L L R
x_= MR TN N E NN T ENFETNEEREERERXEEEEEXTE
- N M o o BN A A N N E RN NN AN K
. EEFELSN X XX XEXEALELELY XX ETNAETLES XX .
E N R R XM KM X
HHH.nHI.HHHEHHHH.FFH.&FHH.HHHHﬂFHnHH.ﬂHHFHﬂFH.ﬂP .
EEKKEMKEXRFETSNSX Mo MK K RETEMMETENEMY NEEFNEY SN XN NNENE
A XN XX R R X NN NN N A LM o B A AR N MR N M FE R AN RN
) LA e R E A MR
. [ L] o L]
H....I...IJI..KHHHPH HHllﬂ‘lﬂlﬂ!‘ﬂﬂ?ﬂlﬂkﬂ#ﬂ?ﬂ.ﬁ#ﬁ HH:.HH HHF.FHH.HHFHHH.AHH Hﬂ?ﬂﬂﬂlﬂlﬂﬂ‘

. . . oy . ! . . ; Y
A v#ﬂ!ﬂﬂv#ﬂ!ﬂﬂﬂﬂﬂdﬂ‘?ﬂl N M KN N R E NN E N A

.“p.“.“,.“.“.uu“x”.u
h nﬂﬂﬂl.l nﬂ.ﬂﬂﬂ.ﬂ ._.H.HH ﬂ.I

“ﬂ:ﬂ:ﬂﬂﬂ!ﬂﬂﬂ#ﬂﬁ?ﬂ.

ilﬂ
e -]

:..ﬂH n_a HHHH?.RHH:
] >
T EE L I

HH.‘HI.—.HH

'l
-
d

2
i
2’
e
| A_X

A Ml N A
E
b

o E AN F N

E N N

A,
'l'xilil'ﬂ'!ii

HHHHHH

o

ey N
z :
I. HH H..ﬂunmx H..-..HH.H H.uﬂun.ﬂ.xv

iIII'
N
AN
Hﬂd

oA u_r.vr.u..r.r. v_r.v_
i u..



US D983,109 S

Sheet 5 of 5

Apr. 11,2023

U.S. Patent

G Ol

X a
L,
S
LN, rr.p A

.r.#._vrp.r#aﬂrr.u#:v.rxuf.:xrguv.rrr
NN v...”xung.u:unxu.
] il

El . L
-l o~ A
i ey u.r.... ¥ W e X & vu_.rrg.uv..__.x.#
. ME AN AR N A o ....:.Hu..x.__. ol x........ H Ly ._.u..unu...-.ul.v.r.xv.ﬂ?v
o L S M I T A
iy ..rﬂx“ _Hrnr n vrx:..v.vrxa.:u.vu__ncrxxr...ﬂvxxga.v.vrr#...v.u.v.” A u__u..n
L4 r.. 3 ru_..__r” A ; .._.uxnu.h..._.”.
K W A u..u__-_ k Hu.. u..v...ﬂu..!
P :”u...hvuﬂ.ﬂ.l
u__RH A
i

>

e
r.r o Pl o
o .r L] E
r P xv.uru..gev L

o ) “n”aan“n"ann
h_]
__. gy nlnaa"n“a"a"a K
X R RN " ERF
WL X kT
e e s i Haz
A o R
n__nn._nu..nnr K E TN EXKE:
) L )
EWNREENREZARA EE Y ERENRE X
M xR LKA K L
i iy N
e e
E XA ETEAETEIRTE XS AEMEN M N X
. o i S
i e N A e
r e o e o aend e P e
n L e R T
E I A T N W
EZFEXER *REE T X AT AT R XA X YR AN W
L R i N
i N i T e
- R R e N LB
K WX N A N ) i i
iy . J J ; ]
g na...vna.ngﬂrxa.._ u.xxx.._._..axxg...vHxxﬂ...vaxnnﬂraau_r-.uai.._-_.x.: o TN
A AN RN W AW .anxna Hn:nanaannr R AT
R R R WP R N R AW
n e N T ) i el
i i ARl
A o P P P Ko P N TR X N R K
N A i i T
" .l p L] p_J "
X rnvnuuuﬂunaanaunx. .nv
" X
2 o
L S
MR
xnxnxuxux”xwv
I )
A
N
ol I N o,
A i
A A T
A AR A A A iy
A AN A RN A M AL A XL !
a0 ma a  a  a a
A N A MR N AKX 2w
g ) Py
N .y
N ) L
A A ;M
) XK,
P T P P T BT T
oo oo e e e e e
A A e A A
) L
A A A A A N R M A M N KA
A e R e e R e e '
A N NN
A
N N
o
A A A B U
A I R
X AR KA XA AR R
. A A AR A M R
AKX Ol ; AR XA AR R TR R
e g P P P xxxxxxxxxxxxxﬂrx _ o e e T
R R a a a M w a M )
REX X XXX XXX XX X XA B e X R R
. I g )
EEEZXXXEX XXX XXX XN A AR e e e e
N P T e P P
= " N )
A AN EX T EREERRE R
F A )
AR TR R R E R R
FE A A XA AR R R E RN
s

AL R
KRERERK XXX &




	Claims
	Front Page
	Specification
	Drawings

