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(57) CLAIM

The ornamental design for a bioelectrochemical reactor, as
shown and described.

DESCRIPTION

FIG. 1 1s a perspective view of a bioelectrochemical reactor
showing the new design;

IG. 2 1s a side view of the bioelectrochemical reactor of
1
3 1s a side view of the bioelectrochemical reactor of
1 opposite the side view shown 1n FIG. 2;
4 1s an end view of the bioelectrochemical reactor of
1
5 1s an end view of the bioelectrochemical reactor of
1 opposite the end view shown in FIG. 4;
6 1s a top view of the bioelectrochemical reactor of
1,
.7 1s a bottom view of the bioelectrochemical reactor of
. 1; and,
. 8 15 an exploded view of the bioelectrochemical reactor
f FIG. 1.
he broken-lines shown 1n the drawings illustrate structures
or environment that form no part of the claimed design.

=

e oAREe BE e IRED BEP IRED NED IRED IRED IEC IRED IED
ajaiatatatatololalalalala

1 Claim, 8 Drawing Sheets




US D875,208 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2012/0093692 Al1* 4/2012 Blomberg .............. GO1IN 30/88
422/129
2016/0083952 Al1l* 3/2016 Lee ...cocvvvviiiinnnnnnn, EO3F 5/14
210/298
2016/0115062 Al* 4/2016 Krieger ...........ccoeen., CO2F 9/00
210/241
2017/0275193 Al* 9/2017 Graves ........oooevvveneeen, CO2F 9/00
2017/0342698 Al* 11/2017 Fink .........coooooi EO3F 5/14

* cited by examiner



U.S. Patent

. -"' :'.." “““““ EER gy .
4 Ay LA L N, At
Fu o T SRR A
Rl A B AV
-~ o F‘:- bl Ffi il w‘l "-'L" "m"‘.‘ ‘Y‘\ 1". \"‘"l
A it WY R I E Y SET Y0 L N,
e S
% L . I SRR A .
A . "‘l‘ﬁﬂ {:.:‘* K 4 g 52 (i. A 3\
R L I <~ P BN NN N
MO B - a ‘m = = B - .- - = 4 = = = * - = = = » - = = ..#‘l'-‘l 1-“ ':.“.u‘l ;'l,l" - "'}..[.‘"I“‘;} -I""_':.- :... _____ \
r‘ [ - oy PR ...’_' . .
. R P e LM % N
J i it .'1-"' *= ?i N : -
-" wwwwwwwwwwwwwwwwwwwwwwwwwww -rnl.l‘- ‘.‘“FF',"T_ ﬁ‘."i;"j. I;‘:":;::'T;:-}. h";.. "-!'-" 1.5\ u
T R | -y = = 2T wm aa ' LI Ny -
- .I' l-'\-"d'\-l-'t ' - - '
VTSR Ly e N\
- : S -5y
li .i"- ";' "ﬁ f"hr}l! ‘ﬁ-.-:- r: 'I' "'-.- nL_f #A) b .‘\ k]
, """'ﬂ" - A 'ﬁ-.l"'- 'if- Tﬁ " : . ‘:“ -:':.; ¢
Y iﬁ‘n }f-ﬂ - ot _}:‘I \ :E',;‘:h. e ﬁ.. y
Y o gl TR \!
L] - 1. ;'IF - - A . & #I e TEr =y
2R AT e XY
A a N fl\‘.\d!-"'r‘ Tlg" F:;-"' ._J'.i_-.'l‘_" JJ‘ -.
it - _ — o
f.., - """'T'\ L L Jfé' _;f:-.tf- '!'a"""' B :__#i_":" Y, .:_\y
IEE -..-.‘f;.'i' g ﬁ-‘*lﬂ"ﬁ ‘ﬁ?}} "“"‘..-‘: R . Yy
R T AT i o
r 1 ol ."'1 *h ‘\-
I - e Hiﬁ"«‘n* A
[ | "“1__ ,.':“j' - '! - .- .
R AN tp U e e
[ ll"|a i A .{ lj
VAN 2 T T A
A S e AR
1 ..:ﬁ-l- fll- o o 'ﬁﬁ - " *'IHI ‘é

- - LS

Feb. 11, 2020

f. %

TN

- = - - LS -~ - 3 L) + 4 g = 3 L La g = - L8

'%,._i.,nf' 15‘{;
- £t ) M
ok \j}. @5-.4-"-{ ‘.h". '\

- o g

o 4

L - = - L 8

Sheet 1 of 8

US D875,208 S

*
e N
e i’ ke ke ke e e il
'l,. N A .m
- : [
‘I.

e

g f'lii ] i

n
e ) ]
“‘:F.:t hﬁi&"“ "
. -

g g g T \
S OF RS
¥R e el

N N A T T g

W WFH-“J"- [ "‘"‘t :}"f-“' .\IE
------ - - ) "._l-.n. - v Moy -
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ = h I:.. i) f" » "‘h‘-a ﬂ‘- -

e owy, .
'rl'r *F*' *‘J i II“l.
i:wr!a‘ Vi . 5.#"'"’*"'"”" APRY. LAy M_ﬁ_?;’t‘ﬁ\
; , 3 PR |
P
" A
L] L e s e ] » . N
PR T ol SR MR IN
e WL IR

.
& Sk

r _r }" [E L,
- - - -‘w . ﬁl‘::.. _‘i::p_‘-rq-_ﬂ'_ 'ﬂ-‘ﬁhp‘- -l‘\.

R R,
H.l - LK

o PANIPE s A
R % ARy WY
U (e B il W
Bty S
ﬁ}.. - r"'m ‘:‘"--{'—4‘ J}‘l'.ln "‘I"h o
ﬁr":;r{ ey - ﬂ;’_';:.....:? i,
P T NP A NN 78\

Sl FUT (o~ N - , WAL ' : “
' LN ¥ ML P i - 5 P> " : 7
J:_WR ~L“:‘.*"'{':: ,.,.,:-‘-{"'1 ?4':—21*13 atr ?-\'?i"'t A e e ;

- - o . tu e
H l{\ia L P il ‘f—*::‘;r- ;:--_ J'-f _____ e e e e e e e e e e e e o e e e
L t P u'-'-r v S e ]
.\{f};; ! bl = i'ﬂ:ﬁ;sl H:?ri‘ur%ﬂﬁ 3 )
\‘h "7'.‘ rl!. 1--;4'-"‘,5 a "‘" ___________________
‘ h \'k. Hh'}' T T g é"f' '!,‘ a"‘ ‘,'
P e e T RNV o RN d // """""""""""""""""""""""""
e kﬂﬁ:’"rﬂ"}ﬂﬁ QL{ at né %; HS / ““““““““““
e~ ol 3 N S
R T Ly N7, ¥
J “““5: - =t /} ~ !
- = Sy e "
LA /. »
e
' Nl

T T T T T T T TTETTTTETTETTT T T




.

L

"'-l"'-

US D875,208 S

A

r"'-"'-"'-"'-"'-"'-"'-"'-i.

1

Sheet 2 of 8

Feb. 11, 2020

U.S. Patent

<]
R
’ Ay
¢ e ¥

Pty

Py -
1 T ....,..r.

L dR N 3 ¥ ..I..r

1.-._
vk
b
.-'.M
i R e . S
-
i
i
i
e
i
= e e

f LY
P—. "- _- L_.“ m_n -_ "- |_”' m._ M". L.
Y L S N S S S S e S S g S S S R S S R S R S S S S S S G S S S R S S R S S g S P S S L S N S S G S S S S g g e S e g g S S S S S S S S S S S S S S S Sy S S S S S S S S S S S S S L S S SR S S S S EE e L S S S S S e o S S S S N S S S S S S S S S S S S S S S S S S S G S S P S N S S S S S S S S S g g S g S S S S g S S S S S S S R S S S S Sy S S S S g S S S S S S L S S S S S S e e e - -
ey T a4 __ LR o N _“ e n.l.w... ! o .-..,- T e 1 ._..-J.... PPN “" * e xlw... "_ L Y L
- i I k| L1 - y ; L} p - 1 -y % - -y ! g

“ LN ey Fr vy e A BERPRAY: b LA TR RO FeM IR U BTSN i

b 1., “ ! Ty, Ll _ _ ~ = Ll R N ' 1 .o, 1 T L “ ! e, Lo, o e, ]

P I | b o T . 1 ' Lo e

e _ _ 17 | | L 1

M | ¥ 2 AR AN ! B 3 T

“.n_.r { I bl Pl Yoo kv g n.n.,._ [ I i b P g

s .-:_..11.lﬁ. 1\’EEEEE’“ ., -ll..l\.“ HY .-:-..I._..‘ﬁ \"EEEE;IJ \EE:E:’-‘ " ..ll..l\.n

P 1 B ¢ H ' | n H =g )
. H b _==) ] ' 1__—=p
T H =~ ' / 1=

i H i 1 " p 1

i H t 1 " p 1

v T N N T T A A i t 1 U (. T S . N S R i i

. S S . T S T B S S 1 ¢ 1 - S . T S T N S S ' 1

S T T 1 R Siniiininie oo T ' - i

F o ‘ P B v ' ‘Al

Feott ‘ PN S L ' : PN

Nt : L2 B et " : Ry

' . b ' ' 1
= | ] “4..uﬂq_ ' i [ _“ n o

A Eoog i

] 1

] 1

b d "y P “_.. ._.“. b Y f i “_1 ) 1 -

- ‘ A S v ' - ]

L N “ .___.-___.: 15 [ " S ___.:

oo ‘ L R DY, v ' €o M

R R B S S S S S N S ! vl HEL e B EE e o S S S : LA

] el e e e e e e e e e e e e e e e e et e m rm t e e e [ | - 1 hd e e e o e e e e e e e e e e e e et e e e e e e T | -

t H k 1 ¥ p 1
T . et A s N Tttt . T, Tt SN S 1 | - A S T D B St S e ' H
=TT 1 < ' o

_ ‘ P : ' :

b H b 1 ' " 1

' ¢ P ' , H

- - I - - 1
. - ._ L . - C L

Pl s | N ] AEVE SR R ! P | AL

bw *= " || | | Iy L ~t In == ” i __ i “ I . - Al
.l..l.l..-.—. - I _ _ _ “ k - T.l..l.h - 14 “ 1 “ _ - n‘.l..l..;

_ ] i - ._ el -l il L o9
| -1 PARY || TR P "_ LA e A Dl S ' -4 LAY 1 LY P oA : o o, L L £ w1 s
T L] et . [ ariunes
“ a3 o X PR AT TN T BT I G R TR R ATATT I j
™ - _ i . - . - v LY - . [ [ . e \ ~ - ._ ] N - p .l..l. i * - Y - l | . o .
_.rJ' ol i o A pal /'..-. IIIIIIII 2 pl ’ pl s i sl i e i

N
A
...u.- lu.-
| L]
! ol } o4
7 i it It 0 TR LN PR Ly te iy i .mMr Pate et
#ﬁ ﬂ“n.. AF“- .r. I l-hl. mm im wm ﬁ_ﬁ. F-t. ﬁn-. ﬂﬂlw 4 mlm. m= - ‘fr.ﬂ
e I T A - I AL A A A T A R Ll B AL B i e I L N N I B AL AL I R I RN L B
o F =y =y S YU e -y &= = b~ o VU e -
. P I 1t by . o P ot LI T
« ! LI y IS ot Sl Rl TP " Voo P A iR T
-..-l- .1.~Il - A ! 'l_- -1__1l . A
e = b A ! fz} F N r = b = ¢z foy F Pzt
§ t g t
1 t i i
.-..-.l T | u...i.l v oy man
] [ ]

L F
1 b ] "
i . ' '
J ’ ' ¢
. ¥ ' ]
. ¥ N t
L] ]

r 1
] b L]

. : . :
[ ¥ [ k
" ¥ ) ]
7 L ]
. ] - [
] L]

] 1

1 b ]
. : . :
L] ¥ » r
. ] r ]
L] ]
. ¥ - [
L] ]

L ] 1
| 1 ] "
| ' ] H
[ ¥ [ F
. ] » ]
L] [ ]

. L] - [
1 [ ]

. : ) :
| . ] :
‘ v ' 0
1 ¥ ' L]
. L] N ]
] [ ]

L F
] T ]
| . ' '
‘ ; ] ¢
. ] $ ]
. L] N ]
L] ]

1 : ] :
| ' ] H
[ ¥ [ F
H ' ? ]
r L] m r
] . L] :
. : . :
‘ i ' i
H ' T [ g
m ] m [

[ ] 1
| 1 ] "
. : ' :
L ¥ * r
' ' H ]
. ] - [
L] [ ]

L] 1
| ' ] '
| ; ] '
n ] ] F
. ¥ * ]
L. - L -

- 72 - -1

.!................................

o



US D875,208 S

Sheet 3 of 8

Feb. 11, 2020

U.S. Patent

- [ - [ |
L. L -_lu - = L- — c - -
W ‘B..l. . o uiu..l. .
“ Lrl. “ 3 .-L : . —.. Lrl- “ 3 .-. : . s
——— e sk e L s g e e g g o g g, s e e L e L e e e g T g ————
“ a l“\ - - LY Pt # - #.-... o F _-r “ " - - L ” - ..r_- " [ v F _-J. ‘J _ - - LY - r x - #J... - - .-r 1 " - - L] ” - ..r_-.. " 1 4 - ._f J —
—_r - % L} - b | L] e e ; s L} laa'h ] - % i
u , LIV B AR R R vet LRI ; LS I ARG Fr M AN LA SIAFOAE '
Pl R v 5 VI vEe v 3, RN “ cEeT v 34 VI Ry v 22, NG, :
1 ] i b " , “ i - ! . ' " , " ik - !
1 Y F oy ' 1 - .....“ Ao P 1 1 - _....“
i SR ' ¥ X N BN XA ¥ 2 X el
q [] el L el L
) i ' i .
ul - !hu.u" 1 n L I 1 “ L
L | - ] H 1 - i =
i . 1 1 ' 1 ‘ '
i ' i 1 ' i ' :
‘ ‘ ﬁ - - " - - - .- ‘ ‘ " - S - - - ‘
1 ’ T A T e S [ T T 1 ' e e e m - “ |||||||||||||||||||||||||||||||||||||||||||||| [
L | [ ] 1 1 ' H H
q ‘ - - 1 memememememe=. e === Y temememememes.s B e 1 # L] - - T M ........................................ 7 o
i 87 N ] 1 - N e N i - A
AR TR AT B T “ T
" "..... 1.1..-.___. 1 n 1 o= l-..-.. ' 1, -_.1..-.1 H “ W o= 1-.1.. H
H ‘ - “ 1 ra " - “ - “
u H..Lh.r“ _. ¥ y L ) “ s ._. * b | “n.ulll
] "
1 ]
H . 4 s " *y ﬁ g Y ' - . “ " | ” :
i ' ] 1 ! i » 1
1 B S I A “ -
u .y 1 n Coam M T % i Coam %
i “___J.,._._.. “ 1 _..u.....h ....J.._.___ u “ _...J.ﬁ
“ " - r |.-|.-|.-|.r|.-|.-|.r e |.|.-|.r|.-|.-|.-|.-|.. e |.-|.-|.-|.-|.-|| e |.-|.-|.r|.-|.-|.r|.-| e |.r|.-|.-|.r|.-|.-|.q n - " - i |.-|.r|.-|.-|.r|.-|.-. e |r|.-|.-|.r|.-|.-|.r|; e |.r|.-|.-|.r|.-|. e |r|.-|.-|.r|.-|.-|.r| e |.-|.r|.-|.-|.r|.-|.. - "
i ' 1 1 H 1 ‘ '
K R {~==222= )y e=mza2a22= ] |im=m=a2= |} jem=mm2=mz=2=. = § jmmm=zaaa= 1 L] - {=s==a=aa “ llllllllllllllllllllllllllll L —
1 = “ 1 “ T u ﬂllul =
i ' i H ' i ' .
i [ ] 1 1 i H i
b ! “ : : “m .
i ' ] 1 . . ] .
“ “ il ..”._. .....- .._l.._l..,l..,l..,l..,l..,.l..,l..,l..,.l..,l..,l..,l..,l..,l..,.l..i-._.L R -.-.l.,l..,l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l..i_-_ L Y r.-!l.,l.,.l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l..i\ v -_."r.._-._!r" - -H._.._. _-...- ..l...l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l.,l.,l. P —_ r.l.l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l.,l.,l.,.l‘_ rl.l..,l..,.l..,l..,l..,.l..,l..,l..,.l..,l..,l..,.l..,l..,l..,.l..,l.l o ’ l_._.lr.__-_!.“
i L .. a L1 .o N .
S S LBV X - ! UATOAR S LA X i D AT
i By e P ' = Ll i ;! + “
I T x ' x ~ e - Y & ~ e
— I - - — - ey — I - - ! — - -
“ .ﬂ-l:ulﬂ ol - LY » " - - - - L " __" - - LY - - s F " - - L) “ - . - LY ¥ " - - - - L " ". i - " - e N F " 5 ...“.-_ . L | “ .
“ “ n_._d..lrsfq " ' m“.”.____...u_ _._”._...r... . ' “ Lﬁ“.f#_-. uu_.“...____.__p.__ “ " n._“-..‘_.__- 1“ - nﬁu.-a " ' m“.,”..____..u .___“._..-_..... X ' mﬁ“_rﬂ__. um..“....___rﬂ___ “ " u...l.____ y 1“||
i J' -l...t k " n - " e " ! _r. -l....‘. w oL i B LY ' J' .l...k F " % [ [ B ) " ". __F .l....'t. - oL i bk % e X
r .f kil ‘ - - - F T kil ‘ T ol N ol }.‘ kil x - - - F ") il u - - F = - .El. .

' 1 i 1 r; b1 1 3! 1 1

4 : , .l.._.-._“ -.-..I. IO o, At - ...I... . . - -..”.. 3 il g :
" ¥ .__..lr_a-.“. o ._-l..w ._ﬁ..l. - .u%ttl\._...-_.ﬂ_u ! ._....._r__u-_l.l.___. p@ lr_.__-l.. ti.:.‘.u-_ﬁ_u __ .w__"m..rl___Vu_n ; l-.._.nﬂ.. ; Sl ..i._._.mn JF
I S A L C s A R Wt g ol Y T A L S L WY vt g Yotk
m. il .._ﬂu - .w. “ .—r .“.n “ % - ...-.1..-. - - ..-h 1- o rr.__ L ..F H-..‘. —.-F - ._lﬁ.. - .“. h -l il .ﬂu .m Tl .__"n LT ..T “ .—- .“.n “ L - m_. - m .l.h —- L T .rF..._ L ..’ E:.-‘.. .—.-. " ._|r - .“ h - .h_.r "l .hh
_.111.__.*.- .,“u_r--.q-_..._m. L 1 P - - -} C - - gy .ﬁwf---.v‘# e - P e - - - -
i N 1y ¥ 4y i i vt 1y i 4 $t

» A .n. ! “ 1 ¥ ' ..n I .".-l 1
b e st SR P Vi if o4 a3 L Tt R P v il o4 e
15 SRR SOV O R 1) Wy ' ary 15, TR OV WU B hi &4l ik
v U Py Y Vit Y L7 NS P iy W) Vi 7
s e o f el messaress S s s 2 one? g e i ol R A R AEEat I A B
il I ro~y 1= by e - -~ 1y = -y v -
T o) * P b g £y t T bt
PSS M S bl ey oy Py VTR ). ! f ey f ot
') £ i £
I t i 4
3 1 ! 1
[ i ; 1
b ! b !
b L I :
3 i ' :
4 i 1 1
3 1 { 1
b ! i !
1 ' ) .
r i I i
n 1 4 1
1 i i 1
b ! b '
' ; ' ;
' i ' i
n 1 { 1
3 i i 1
b E i :
! ' ) :
4 i ' i
‘ 1 t i
] i [ i
i ! b !
b L N :
¢ : ' a
3 1 1 1
] i { 1
b ! i !
b L ) .
3 : ) a
3 i ! 1
L 1 ; 1
b L b :
b : b .
F i ¥ .
4 i i i
“ i i i
b ! i !
! ' ) '
r i I 1
4 1 4 1
3 i i 1
b E b :
! ' I :
4 i ' .
| 1 { 1
1 1 i !
b E i E

1 F

Jﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

[
[ ]



US D875,208 S

rar - - s 'y of'E - - F o o F "
-l.-rr.f-. r.t..._-_..- 1._..?..!1. ..h.-.h u.-_.-._‘_rl. .I_F.-__ ‘__.'r.-.i -.kl.- HmH I_F..“ n—_._‘_rl,. 3
¥ - o o
b b
b b
b b
b b
- _ _
F ]
e b
b b
b b
S e "
= N " "
‘' b e mamaamaaaas b
b b b
- v b b
Y ! !
b b
r.s_ |." "
.-..1. " "
9 i _ _
i k k
b b
Q v _ ,
n P T e T T T T R " ___.u_r b N_-...‘.nﬂ._.ﬂ._.‘-aﬂ.-._ PoFom o
v . T " f._..__a“ nﬂ e Wy Aty
H - r Kl
ﬂ F n " .u.-.l-‘.i- .__. . .ll--l..l”urt
i ) .. " S g e
A | ] ]
L i i
-+ b i
___ b b
b b
i H i
u— " ...................................................... "
— - " "
__..__. b ot et ot et ettt 8 At R ek i e et et 8 et ek 8 ek Rk et et 8 et et et b
= , _ _
- ' '
k - - F
— _ _
b b
b b
b b
i i
& b b
b b
y— ; i
' T n b i
y—( SR by L i
e T e A T TR
. L ST wak e fa as LS Y ol Jn,  ar

U.S. Patent

FlG. 4



US D875,208 S

Sheet 5 of 8

Feb. 11, 2020

U.S. Patent

I

T
b

TR

FIG. S



US D875,208 S

Sheet 6 of 8

Feb. 11, 2020

U.S. Patent

T S I S

S - - oo o - - b r- - .~ - - - r - - - e - - = o
L - i = L e [ ok il = LT oWy o e Ey s el = J i - - e LTS W Ay o i el = L e o - i il = L il
"-m b L ."_ .". __ __ -..' -_. 1 __ ._._ |“.. a._ I -r.__n
I : | ; - i L v v ) ' . S ' : HaL
T 7 T = ke = e <y 7 gediny % i
“ i A.h._.._t_ _1 .-.._.._____.... t.r ._“-_ . ._-u- w4 -._.”..___-__ .__._..f.._..__..% ﬂ.ﬂ..f..- 'l ‘.A...rr. 'f n__ L. h. - -._. -..l...“. "-._.._-..l. ‘ﬁ. 1
H “ x it ot st e s it e ot st e “
1 i
1 i -
1 3 i
HE - oty <" _~ 1
- - v PP L B
I c §ro, apE L 677, o You'# bre, OV s o foe, T o L Gl
R L. ' .._.,...,,_..m“ . g 2y L - . ,.m._..w > LT .._,._._,uu.._....__w S 1
g 1-—————- o . weo N L, . Wt .. T ey mm————————— AR R ¢ R hal . w oL e iy i
i H m___..... j......__f-_ . o R - -__ﬁ... - .....u-..-r ..v_r mm._..... .F...;ﬂ__. - - el owm ? L - .__n_uw..!__. _fr i
4 “-------:----._.___ ﬂ?.....ﬁ ...... i : ,..“..?:...__ ||||| T 4 Han..,_ﬂ“ TToTTTm T __.___x_..?ﬁ:.: |||||| e .u. ...?....,.u. ||||| ol m__ _.a_.:.____...u.-:---.-.:-:-“
1 i T ' -; - P EmEEEEEEEEEEEE. r __._ -y, ,  TEEEEEEEEE=sERES= | Frﬂr I S ittt b i...l‘i M IIIIIIIIIIIIII - (L —_—gy ;g TEEEEEEEEEREREERS= -.u g 1 e K
to Wt RIS R 2w Sy ¢y, N £t LR W A P F T, Y “
i i g ¥ ._______._._,_c_“_.w.._.._. ___.,._ -t m___ xu_.u....u_. .r“_ Tz e ¥ %_.. ?ﬁﬂ;ﬁ o % oap ﬁhxm.u”-d__.__ ._..ﬁ T o i
i, " i | MR LU i ittt 1,041 .-
i . 2 S 2 Bl RS P Py 2 AN e, P PR P -
i o7 A 9, WL 17 TN MNP LA " b iw AR R AT Rt S i
o v NS e 6 7. K R g, Y ¢4, L e 6.7 4 NG S e fe o, MY |
1 “ -u- J.il“.l..__-..n_ '_...w Ll Lt |||||||||||||||||||||||||||| I- -r.i.._r.' M- [t ﬁﬂ.q -Fﬁ.l..-l ._ ﬂ mﬁ_ _F.--_nr..ﬂ.." _.#.' - ™a L |||||||||||||||||||||||||||| Fl- -..I_...-..r Hm .“.1. |||||||||||||||||||||||||||| u-—.q . -.ﬁ.l _H- ; “ “
i c x P L . P . S —— - _
] N RN S5 , Sy ey 2 TIn, L W , S Sy “
HE - . 27 L » 4o 7 N R 5....;.- r ¥ o W b e % ._.__...ﬂ L » % L Y ..u_r..r.. e’ —w.__._._ R .f..r.iw < & i
1 _..___...m...w.. - 5. AL ._.H.. N _.._m_ T b ¥ ey A I ST A, ia e x.u.....ﬁ__.. e~ H....__ﬁ..n
i ‘ ) : ’ ! F e 1] L
i mﬂh.ui i, Yy R A A " ....__rh.f AL A it COR TN st N 2 1 ) .,...,_E?.ﬂ AV e
P AR SO el RO A PR S A S T Rty PLRE :
1 P S i3 W, . L ¥ | . e 3 £, : i Ca Gt -7 A5 § .-u.__...._ i H
] / L WL m..nu LTS .| ___I.w ....-u-,_,...ﬂ__. . 3T m......u . & ﬂ.r.# Ha oL h._“___. LV ”..“.....- m.‘u LI “.“ ...iu........_.n.. W ..Wm_ m..._.... ......m. w.f Y o ¥4 1
P4 e I v, atIRE & g SRR R e Kigw R Ll "I e
i 3 > i 2 LR - (LR | YA =y u ok W, ! . LI L " H
H S S L o i R W 1 /. SE I , oty
T b hm. * Wi ef TN o NV s ¥ G0 g T .:._.mw. mw.f R (M A w . o P CA O i
1 1 fecccceceeeeea ?v .l-__...l... Wr - B N R ﬁ. .\.ﬂ ...-_.l. h L [ L L - “. ..-.1 L e e e e e e femrrccercmeremaa f'—_ - A -y L mr- -‘.f N " e =L e - “ 1.-.. IIIIII K
I N L S LU T A - o Yo S S AY e N T A e S i
i . VAl W e grma ommmaa M " orrmr e ammy immman L S O 1 i ey e - Ff eeemmmmmewwewee wmt o eaaa T S PP i
S R S =Bk e nu.e.m .......... L ..“_.....-._.. ] TN N T B .w; s A waw . aeae 4
i - - ) X, - - . - . = . - e T W ™ P tr Y . -
i “ £ ....__f..__.. . q_.__...,..,_r.._....-u - ._.,...-._.._. A _.nh_“...hif_. i el <> d.._.; _....p..._.w_.....-....u._. o .._.....__..._. _h_._ﬂl__:.hn_n ol “
i .—.} =, e ‘o H - -y 1 = R - ﬂ._. ._-.‘.nl. d e . iy lﬂﬂll F] - h .-_“_... ..-._ﬂ-...‘. }
1 g™y T m m wm T Y = R r A TR o et - P L MPPY. | h.ﬂh
i Y S T N - e N T N ST N e
1 “.......f. e it e T Wt ,..r..._.__.m
1 i
1.y p
iy .
1 i
R E o o » A A i 4
P : ~ P .= s x ; - - = :
! Yo d T0 - Yo ? o & a3 L L o o rd Now # W # .
I, S ot N et B, L L, Y . 2 s PR L WA, T . i
W Iy H ¥ ' ¥ N 4 o N T, % 1P 1, I i
(I : i . i i i il _ K J | : AL
nl_..‘.....l._.-....l_._..... i..._ﬁ.l..r.-..l..ql.._. n.l..1...l...l....l_-_..- ._l_._ﬂ_...l_-_...u...ll.._.-. | g —— ] ’I1...I._l....._!.1 _l_._.ﬂ...-_._.......l-__..-i -:-.11'..1__ r._.‘..i_._,.......‘.._..- I:-m'.!l..l.._i_.- .-.I..W...I-.l....‘!..- l-....ﬂ:l.___.._....l_‘_.l.- n...-w..:l..l.i_..- L= l_.:ﬂ..l-r._.,l‘-_.ln I..I.“...l_.l..i._.
- wmi e il - — — - - wf na ol - s el - - P WL - i -

FIG. 6



U.S. Patent

Feb. 11, 2020

Sheet 7 of 8

! X L i %

[ —
< A L Nk %
Ly i

4 S H

!,.l -
e K%
9 |

) b

; ]
¢ i
) bt

H H

r -
13 i
Ly Li

d i

{ o’
¢ )
L L

- L

i'l ‘__:_-I ‘_-_-I'

§ 7 ’ﬁ‘!-
L) bt
\ ¥
I-!'..Fr-:;:.'_\
|.| f.| ..I |_' I.‘ =
"3 - B s B
Ly XN b
!,‘::‘[ - }‘i’:'l.
ﬁﬂ_ - B
r 'h‘iifﬁff =
¢ i
R e =
' ) i
l". hhhhhhhhhhhhhhhhhhhhhhhhhhhhhh i":_
| -
Ly L
- 1i
rl ]
i i
9 i |

b

r -
i }'!
| - L3

Y i

- -

\ I
'3 ;:}

' i
-y B

l1|.ll.._ . i
¢ -’

' '
Y -

o .
i*‘; %'"!
Ly boi

. H

2l

! b I,I l] -

. = sl {4
LE AL }"i
"f =
ti:lt X 7

"hq.., _,r‘ hhhhhhhhhhhhhhhhhhhhhhhhhhhhh

I ‘n‘lE--. -
B | U U 1

it =i

I"'“'"'“'“'"'“'i """"""" - T - T ————— e
i J' ! : |

US D875,208 S



U.S. Patent

F
(=8 ;’é .;I'r T N
------- wr- *"‘::. - - _,.d:l..:'l : - | K
o 5 ":{t:*:“:!“ o X
- . .{5 e !;_'# _* %_} "'1._‘. 'Q‘j:r:
. e ‘Ft‘,l:{- ::F‘\.. I '::".I-:h_}ﬂh ﬂg N
2 "‘.,.:..L' ; 1:;."#*'." o ﬁ‘i;:‘“-""t ﬂ'h.'n
:'.E. ‘ 'I.- h'-';%?;_.m 'h} e ,
" -y L .r.

Feb. 11, 2020

Mpgigenibig S
: S’ el el v 4

N, L LR L
GIHIBTRYATHE

"‘T?"MH!‘H.'!‘!!H-E

q‘%ﬁ' % NV VAR LY

‘-:.1_'5.-‘_ Lo AN,
.-.'m;;'_;;zl %‘ N Naatesiati e e

Sheet 8 of

8

US D875,208 S

o 0y
S AP SO £
B [ g o o M}
A& A S
[ 4 ’ ’ s
.'ll‘-l"r 'i-"ﬂ ¢ r" ’f L
.r:t'“ .n'JI*,l;,::i""p,i"lr ’ S -{I}
’.I"r..n" l,f' A : £ d
‘:;“.I" f‘,' ;l‘r r'f'f‘;.;%r; f,' , i’f ?
/ ..!" ’I."r d ';.-*’,F _l" “: {J;.-"
i"_,’ ooy .l' 4 'ﬂ’f' N . rE;
LAV vy N
ye K !_.l' - ll-‘ : '1"!:-! r . . .
W R VA
T ga .'"}:"'.'- "I"J.llr e ! ,"’ lIIIII.i”'l
\'}\ E::'I ! ;":;{ I,E}'r"f ¥ ) ﬁ
T 5780
i F'I ' b ' 4 'h- ' ’-' 1 .,J _‘I
\® @ -:",-}:;c:ai-:-%‘.?‘; S\ S B
N AN SRS A S
P ___ O 1L S ‘ PRy
R\ CEIEQRTE VI >
***************** WA ANARL S
A \ N Nt RS S S
\; ..... N e d % 7 AN A
“““‘““:::::_;\ \if:': \_T'..‘ﬁ‘«‘.'.-ﬁiﬁ" "5;._.?? A A
/ ’ Fds 2 SR e, F s s
\ ) \, \L_’:_‘:’%__‘,‘_ ._._..‘,_!’_.‘_‘Q._.__,ﬁ’..r‘.?',:_.{i {?{' / f" ;::f!
a.\ / AN ""31*,: @B e N, o ’ ! o "
11 i L ] I i
N, ' N N c’;:';’r:\w £ T S L™
I WK W e S
" L WA L 1 m g A s L
L N N \".-:7)-/:’1 '“;"&I-:_‘- RN 5 / ’ M
S A\ ‘;}Q NN W W

X

%R
Y,

WA

= -
L
'

~ N A

.

s 1 H
SO N T S

p S

: fa\., B
N q:*;.‘:‘::;q;:.“":?

W

/9
R

- -

R S S
.f", ! Ilr.r" . o
/ J-” / :,'_,f

. " r

:":E;;F‘:\ .-'ll‘ "" "f ‘;",./’

H

‘ﬁ"

4444444444444444444

m"ﬂ'ﬁ oy E-Q.\'E':. o e ke "(.-
% i bt NS ;
'Er- ol L ':."'-I:..I E.’rl. * ':-'. \LF_" i il ‘\H\
Yo i.,_"‘t{:._-_ ;‘-“:;._u.‘ Pl bt ‘::5 ORI L \ :
R T i e W, '
-:E.-H#-I.-;R;#',!l_‘j{”: Eliﬂf’iﬁ" K; {:\".‘:"‘I. i
AL SN }‘5**\
N i h?*::‘,.’.!* "-.m ‘:“-.1 b _ _
f: %- {:‘% PR, ﬁ L':lr“-‘_lf‘ \},.1::\"1';‘:‘;!\\?\\?\‘:1‘:*\ .r"’
s G -4 T S R L SN T
,>~ A ety -i‘a‘ ' o
S . . ‘::\ DL LTS R
R e i T R RTINS -
. D Sy W RN A TR TR BT
‘-d- -+ =+ & -+ &+ a4 % -+ j + - %*_a -"ﬁ ':“ " +!“l“-¥1ﬁ Y i A .
3 ¢ 0 LN -*Eﬁ'-h.imm:wm
7 T "l"\'\‘{'{ iﬁ;"“-j;. y N ,:ﬂ:h QI W BRI,
’ § hy ¢ WL AT @;ﬂ"ﬂ“fﬂ-mmm;u
e R J LI i R I S NS R
/ N, v \ ' . I:‘:;‘“ i TR .".AT ; . '-.,‘\"t'-'ﬁ.‘l‘-\:‘n.h'h‘u\"eq\
N e b I L }-'v“\-;,a-u.: ey x--*'g':;' g\} AL H I THE
"\:? T K. A ?"‘l.l \ ’ P ';.'J:j_'_-&_. ff‘jq‘-\:f _.L';i:f} “_r,:._a‘”‘_.‘_r*,.
Sy ! i Rl B N T el da g
\"*““"““““““"L\ SR " 3.:;._}?&,4 e . - eI
N\ W\ Gk e A\ et
™, , N fh\,‘:_ ' .. ‘f—":?u,k. .}}*}}HHFJHH!H!HH
LY WV 1 J;“-;?'I P A w: / :
A % \f% N o ,.rﬂ:;."“.?'-f;:_f}_- E’:" Iy
\I.‘ L.'l" \ _."F l‘\\ .\‘ ::i. 'EL'G?]:L?,!::T ?} . .-'{f Jrotacmin 1....?.5“
N TN N Pt RN S g
YN " (S S TR Hstrsdidtul ity
L AN




	Claims
	Front Page
	Specification
	Drawings

