USO00D&90239S

a2y United States Design Patent (o) Patent No.: US D890,239 S

Srivastava et al. 45) Date of Patent: = Jul. 14, 2020
(54) MODULAR CROSS BELT SORTATION D712,447 S : 9;20;4 He oo, D15§199
M A D735,258 S 7/2015 JANE ovovevreeeeenn. D15/199
CHINE D743,647 S * 11/2015 HecK wvovevoerereereeeernnn, D32/21
| D745,144 S * 12/2015 Aylmer .......cccocoovueune... D24/128
(71)  Applicant: GREY ORANGE PTE. LTD., D759,623 S * 6/2016 Dahlberg .......ccoccoern..... D10/30
Singapore (SG) D810,799 S *  2/2018 Sokuza ......cococvvviniinn, D15/199
D812,663 S *  3/2018 WALerS ..ocovvvvevecereeeennn.. D15/199
(72) Inventors: Varun Srivastava, New Delhi (IN); D819,711 S : 6/2018 Li woovoiioiiriiiinniicrn D15/199
Teiit Mithal, Gurgaon (IN) D822,736 S 7/2018 Kato ......cccoovvvinne D15/199
L , TUIE D837,852 S *  1/2019 NilSSON .evovevvververennn.. D15/199
| D837,855 S *  1/2019 Chen ..oocoovvvevecerven.. D15/199
(73) Assignee: GREY ORANGE PTE. LTD., D839331 S *  1/2019 NilSSON evevveveerrerreeann.. D15/199
Singapore (SG) D841,067 S *  2/2019 Camporesi ................ D15/199
D841,711 S *  2/2019 Lill ovvveereoreceieerreren, D15/199

(**) Term: 15 Years (Continued)

Primary Examiner — Patricia A Palasik

(21) Appl. No.: 29/670,135 _
(74) Attorney, Agent, or Firm — Oblon, McClelland,

(22) Filed: Nov. 14, 2018 Maier & Neustadt, L.L.P.

(51) LOC (12) CLo oo 1599 (57, CTATM

(52) U.S. CL | |
USPC oo D15/199  Lhe ornamental design for a modular cross belt sortation

(58) Field of Classification Search machine, as shown and described.

USPC ............... D15/199; D21/578-583, 621, 622; DESCRIPTION
D32/21
CPC ......... B25J 5/007; B25J 9/1694; GO5SD 1/027; FIG. 1 1s a front perspective view of a modular cross belt

GOSD 1/0011; GOSD 1/0231; GOSD  gopation machine:

1/0242; Y105 901/01; Y108 901/46; FIG. 2 1s a rear perspective view of the modular cross belt
o Y105 901/49 sortation machine of FIG. 1;
See application file for complete search history. FIG. 3 is a front view of the modular cross belt sortation
machine of FIG. 1;

(56) References Cited FIG. 4 1s a rear view of the modular cross belt sortation
U.S. PATENT DOCUMENTS machine ot FIG. 1; |
FIG. 5 1s a top view of the modular cross belt sortation
4,137,984 A * 2/1979 Jennings ................. B62D 1/28 machine of FIG. 1;
180/168 FIG. 6 1s a bottom view of the modular cross belt sortation
4,496,274 A *  1/1985 Pipes ... B6OL 15/2036  machine of FIG. 1:
_ 414/340 FIG. 7 1s a right side view of the modular cross belt sortation
4,657,463 A * 4/1987 Pipes ....ccoooiviiiiinniin, B62D 1/24 : ‘
machine of FIG. 1; and,
180/167 . ) . :
D295.105 S *  4/1988 Dawson .. D34/18 FIG. 8 15 a left side view of the modular cross belt sortation
5,658,120 A * 8/1997 Watanabe ............ B23Q 7/1436 machine ot FIG. 1.
414/495
D468.884 S *  1/2003 Tto .....ocovvivviiviiiiiiiinnn, D34/12 1 Claim, 8 Drawing Sheets
- ) ) N ""\:
o N - e

P ——

I
I
I
i
b
b
L]
|
i
1

L
PN
IR
- £ e
w P -‘“':".
Y "::"f' LA k¥
; . FE . \
e / :__.v"f: .-__.i“,,‘ Ir \
. : ! - TN
7 o AT
e o ""-'":" l'"'r-".-"".,a-"' r" | !I
- u -5."? Lo .i:r .",,' i
Pl ', - -~ _.:.-‘_':.r"" -~ ! W
S P
3 : - -
ﬁ.. « _l_.--""l-..---"'-:'lr"'.lI ..-"r"',
..I'- . ._:.-_1 ’;/ rj’
il st ,
40 ¥ - ot r .r"f
Lt I -
N T -
Itp.-*:n. * . .
L ETCR ol o
S A ~
S R )
'y o ™ o ot
17?'\?\\: L e '}l;: 'l,l"' o
"'|.|.'|'|! ks :}‘1‘;“-“ ] .ir ...'.l"'f ‘I__.r""__,.:"_,.-
ke T i
- .
;\\ .. - il oy
. = b
H-Hf".._ - H‘-E':-:":-'."-\. "'. H ;i ! .- ‘l’ o
N =T | i! 1 PR
Vi b R o
R S o
Sy \ g
R .I 1'! N .-"d__.,:":-'
AT
Y
I
T ode, 'y



US D890,239 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

D843,428 S *  3/2019 Gee .ooovvvvviiiiiiiiiiiin, D15/199
D849,813 S * 5/2019 Sutherland ................... D15/199
D856,389 S * 82019 Gayne ......oooooovvvvviivinnnn, D15/199
D857,073 S *  8/2019 Gayne .......ccooeevveiiiinnn, D15/199
D871,475 S * 12/2019 Kolb .....ccooooiiiiinininnn, D15/199
D871,476 S * 12/2019 Kolb .....cccoooeiiiiinninnnnn, D15/199
D&876,278 S *  2/2020 Sokuza ...................... D12/16.1
2009/0035181 Al1* 2/2009 Chung ..............c...... A61B 5/00
422/68.1
2011/0135189 Al* 6/2011 Lee .....ooooevevriinnnnnnn, B25J 9/1682
382/153
2014/0074287 Al1* 3/2014 LaFary .............. B25J 9/1676
700/253
2015/0088359 Al1* 3/2015 Chot ...oooeevvennnennnn, GO5SD 1/0225

* cited by examiner

701/23



S
8

020 Sheet 1 0

t Jul. 14, 2

U.S. Paten

- b )
:r.'." .--‘h.h"--l.—‘-‘_.‘_“_-.\--
“’.-# o, ‘-H.-M-'i"“""‘i-.-q-..
. b LIS "'l-*..--lq_
. “"‘""‘""“‘-ﬂl-\....
| - e B
L t- M- il i
) ""\-h-- h,,_'l_h,.-_-*“
...l"ﬂuli.' | -.'-'"1 o .
P ™,
o ‘
-
L]
i'l"'
L]
.--""‘M..Illl'I
-
L
P -1
...F-,-r' )
i ]
.r:*‘h-.‘. | .‘J .
f" . - St - "~ .
. "':"-'I-.- " .
- L -y | ..'
. iy 1y - ...-" ]
- b s g T T hl ‘f
-" ‘I..-.l..'h... g o e "" ‘
P ... .l“"'."h-l-.n-.a-“_. .."" a
. o .‘.‘--'—.‘ ""-l-.#\_-.-\.'-‘h“ - o
- - "14..‘_.#3 T S ’ .’,
."J S—_— - Tty T i )
"‘b r‘-‘-l"""“l..l, """u..-hi.\-_ -r"" ) ,-ll"
j - —— -‘#h.- 'i,.‘ ..I"F j—':r
- n'
.|--"--I"'I - h ."“‘1--. WAy, " il ’..q
":H - Ty i._I.‘.“ i; [ ] -'. ) o
e *"'1. L) - ol
el ) ‘ | )
" ..5" ¥ "' """ '
P i x . -
. . l‘ |
p S L -~ -
Ll k. . . "'.“
L "
. 4 -
L]
. e o
) -~ -~
. - -
..l-,r-'"' - .
»- ]
" "-'l..-*_“ ’ 'r'. H‘
I'f . n ) [T > -I."
., bl oy l|.|,-|...| "" "
. bl 'ﬂ.,-.‘ . ."' | '.“ |
=' "‘-I-"‘h -.q-_“ 'r":r |
L]
T. LI 'll\__-q..a... fl H.r',
. s L - -
: Il.-l- ll-\.'_ -y - . "rr
- “‘ruhﬁ*‘ e
‘-.F-‘h‘ . tu "I“-l--"'\‘. - ’
rl' " """l. H‘.“‘-i‘
. " ‘\‘" ﬂ-h*‘ h““"”‘" "'i-"l..
' RN Il o
. . ey
. ‘\‘-l" e T L
' bl TS
*“ e
l"\'""'ll-\.il... -
-:Hl--h“h*b;‘ -

- ' "'
L J h'f
-~ “
\ - -
] '“'.’ .-"'_'J.
1 .
‘“-.h*‘ — : i‘p "' ‘p-'_.
qlr!‘.-i.“\‘ .l“.l\- ) H_..": ..-.' ::
“i"‘.‘.,qi“‘\- : ",-i' -1'-': %
.-...*...-'w_-.,,_ o i ;
-'h"l "\-."h-Ib-q'_ . ""' I. |
-"-'h *""'\lh'i-\‘..h _“-\- -!.i". t
-y - |
' l"r‘\---i,,“ ""I’ '
o TP ..-"'" !
."“rt . -8
i e .'\-.-l‘ -ad .i-"
] "
,_ v
1
'3 "' .-.
. ~ :
S i
::. *‘h."""-.-h. =t .'r
z "
‘.
| 1
X A
: ]
) t
' ¥,
' x
l__ .v
1_ 1’
: ?
’ i
b i
' L |
' 1
' ‘
¥ "
.In'
1 1
: !
'
\ 1
H ¥
. | ]
" "
i 1
? L
:. :L.__._,..-I -k I‘-""l"‘"“-‘-"hl'-b‘ll-I.., - .
: LS -“‘i‘i“"h
1 . - s .
: i o
. 5 h‘ﬁ‘
: -
.. “hﬂ
' !
j : .‘\.“‘
; .
._..--"-ﬂff'dl"lr ; f::\‘
‘.. ‘::. ' ' - ll-."ﬁ
+":‘-f:' *“F: : ‘-" ::“l 11.
i E g -
A ._ s Y
- ‘:r':', . ¥ g
. I H [ ] -1‘\- - :
) “'-' , . : 1 e :: T T, “'.!
. - 0 '
'Pl;; r-ll'r"' k ., 11' . r .“'
- A N |
G 44 ™ ]
it o "
A : 7
r 'r L * r
. g :
- ’_r - ¥
ondet
(,}5.1.." r

| P
rel A r ) - s

I":E; ‘:‘ / ";1’;".'/ /,':I'I. ‘,"" ‘.‘,1‘-".""

£ { .' . W n ]

U - ""'rn‘ - |

I:.: ; r . - f/" .

i :‘\L /’ R i “,f'.’.

: " f‘xm:i.,, e o ! o1

SN i
Wil ™

".-?r L :‘ 1 “\“H"'I-i.

EA

i

e
Ry f,:"__,-_",.-

i r - " o
T'.'- T..l;." ;"'F:"‘L "'J :"""
Pl L -
- # '
L ir"'l‘n::.::‘ e ; "".- ; : r."dl .".‘::"",,
W i ' . ' .""'.""'H
T | tRTY A
! It 7
"y b Yyt
\‘-‘* 1 LI ! o
t T o o~
R N s 4
S - e
by -
1 P4 i x -"'F-"
It
e
1L LN
VhooY



U.S. Paten Jul. 14, 2020 Sheet 2 of 8 US D890,239 S

a
LERE R R K] .

Mo

e
g
".f’ ! ;:
" j. h
"“ F" -;}
v':‘:"-"- ¥ f:"
r"r. e e LT _“-“ "':_.-' . : 2
] il LY . f
¥ . . = -
" E e e TN {', .jr,F
Kf‘."’ - - S ., - ) e - g - "- '."
“"“-d-,.,._, Haia . .r:' .r"
'-’ -.""*_.,‘ .‘*‘. '*'\..q-‘m‘.‘ L J '-"
'.‘:F e L . - R - .',_l" ; "‘r.
L, il . :
r Aty e, ‘._-‘- b 'Fi-,,,_.._‘ ",. ‘l'.
lf "-.4-....\_ s -n.'l....‘- “a .: J'
"“r - I..A._.i . .- e f "1
Wk gy Ty
oy . N . Ll by r" i’
/ ", NS
:’ o _ . ." :. F]
.."' bl "ol ., . . g '_l' _‘l'
* * T -':‘I ) -_l'.
) '-’ - i L8 -
‘l' ‘.‘\:""*"'-y’ .:_"
(_." _ ‘E loF
» X i
R YA
-\fr .‘,’ r"‘
r"' 3 '!’
& T
; s
& ;o
s L
' x
“'w.'.“ "-5 ,"
" T "‘ . '\"‘
'; [Sp ™ ,.* . "- i 'F
': s S '.."‘ s
b gy a . -l' -
LR in-'h-..‘_h . : 'fr
% - ht\""\. . ," . ;;.
‘M“ i 1Y A ||’l
» L, Mgy "L" Iy
': e L T — . "-q..._ _‘t ..;‘ i 'l 'l:'-
' Y, * ’ -""
Py i . iy
:'2;. S 'll.ll-..._ﬂ,"‘I . -""I"‘\- -m-ﬂ ;"“ "ﬂ.
R B e, T 4 {':
e g e -
T ey Ty B v ra
e '-\""\-h. LY - '.‘-H‘-"‘ e i i tew s r-r :.'
LR, _— ‘*.“"--.. = "“'-.._._h' 'l, r"
e, e, S, ~— ""‘-._r r';‘ ".,"j
L ol Y &
LI 1 .- iy e i‘. '-'- . :,
-y LI ‘ﬂ”‘-i‘ e ilba,.‘.* - . :: “‘. - I".:- - I.-*.
Feta - * e i 1 - "" * oy
‘;:*-b -h.‘h'\* 0 h‘.‘ -“‘-ﬂ.ﬁk" "- ) *‘ -‘*‘*‘. .
- i“i' ;', n ey ' 'h"\u._._‘
l‘,‘"-f,"' ";:. . N . "F" """-.,,_“
' " . S
r ¥ ' A Tu,
:af::f ',," E . "y, - ';,f u, -
;i ﬂ-""" '7 t: : i *“"'1 .
y s L}
L ' : e
& ﬁl’ , r l“ r_-q l.i
& o v F
:‘l' I "; ,’/ . : ‘:: 5," H.':':“.. .
rl' J'-."” 'r"‘, . :} % . r" ", T . 'El:
Fl . _"'l' .-\. . . 2 . r .1;% . -‘:._
e i i T SN
"‘I'. H-.':." ";" _{ : ; "" . *': "1':-' :1: |= :..
1 b F | ] [N | -...-
7 -"'v"‘ J ' A Foogd e
}" r-'l"' ' ." ':' E | ‘-."‘ : | "r". ,ﬂ-,r'r :. 1::2
*fr":"‘ ".'} wa e g ,ﬂu“ » -‘:ﬁ; % L
g/ ay Pt A N YRS
rr"‘ _: ""i' , :"'""'l-..,,,gh w, {f l.._: ‘_l":I- :i 1?
'p:’f '.u" T '."l '.'- '{ ._: “\-_!‘i ;":. 1-" _rl _.: '_... . : !
! . ‘L F i Te ’ g ";' ¥ s
1!!';,"* l“ n"‘:' P : : "L h b s /! ':'r !“‘ ': ;s
r : iF v "‘. ¥ LA . "' b "" r
[ ] i" b k % ir 'l', f-'l' [ ] !'r "l
LA i ard ; v ) LA 4
K £EF : ’ £ S i
‘\. 1'"'1'- - _‘l' - -"I'.," *| g “" ) ' ;. -
S P .- F k
PIF A ¢ i o
. "'"' s 1

[]
. .{:'.Ej i
Ul I )
[
SHE-
N N |
L :‘ :‘h..’
T
l'l-.'i I.::"-c.‘ll\‘ .
.I.I'-" L) A "qih-.".‘ . .
IR R LR S '
‘.-I.':'_ ¥ 3 LE I"nl‘ l.'ﬂn. . . . rf i .
@by el L » F o F
}‘l:\‘; ] :.1.".'1.%. . :: ""'-;,' e :f': ;"*," ,‘v“ ‘-“
W T “he, i, % S o ¢ .*': i"": e :
. L . .y - e . [ . . . .
hi,.' :1; .*t.l'."‘,, fhh‘“‘m ! 5,. :*: .; ¥
.‘;.‘.I." . """L'l'-..i‘_ ': ' 4 -":z B *, ,5’ .
i R R
o S Pt El o JF
“.“":“q ._.‘h [ o™ L T R P _.‘:: "u _: . ..‘: : r - -;:‘
. . . - A e 1 ! . .
. .‘H'::i\‘.‘- "'h-.-" . :-r::-i LI ] .—".:Tb_ k :: : - ‘:“, : . r_'“- ..l*i .
. ﬂh.'\"l ll""l...l\'._ P bt E T ":‘ E {.
R .i.,__“ ¥ ,:. :‘;: 2 Y ';,'- . ,-l'_:l".
n, Ll Y rE W b | ‘5:
"'_-1-.. R N S ::-'*.-_.. R . { S
4":.‘“ gy T 1"‘"- el L ¥ u 1-'-'l -H:
. “'n.-.,h‘ .- LI IR i "“- i o
s Tt T e Liony oo
el L S e . - I M
B Rt e . . v Tyt
h.#"i "'F_ql‘ . [l - a ) l-fu'"l'-_lr_ *'-'.l.'\h‘l'\-".'-... P '-i' [ ] ' ; 'l*-‘. K
T 1 Ll ey P - . ) . . Lo . 1 Lk
'-"‘l'_-...... h‘.‘-p- » . .-."'." A A il-.-.-.-.-.i": 5 : :-' .I* .‘j
. e . - oa B 3 o ‘:- .
" " Vi Tt m . ‘.'r‘-ri-li-\_'u_'._._._-_'._-_'._._l_r:"lir.r"-.' d.-.'.*:‘*



U.S. Patent Jul. 14, 2020 Sheet 3 of 8 US D890,239 S

~.
-~

[PPSR PR P PR PR R RN O PR L PR UL PR UL Y L PR PR PR R R PR R PR R R L UL Y PR R L PR PR R PR R P PR Y P N PR P PR NN PR NOY PR R PN RN R AL RN PR R PR Y PR N PR L R NN Y PR Y P R PR R PR PR R Y UL Y PR R PR R RO U RO PR SO PR UL P PR Y PR PR N PR N PR L PR L PR L YN YL P Y P

-

[ R R A R R A R Y

A e g e g g e e e g e e e e e e g e e g e e g g g e ey o = o/ e o=

s e e e e e e e ol e e i o e e e e e e e i e e ol b e

T B B e e e e L U

bl oyt e P e g e e,y o ey e e g g e
. ..l‘....--""-"-'-'-. ’
L -ty

1".;1-‘ ‘.z i. '.l f?-‘-
. ;1“ ‘*\; . :‘ :" +f"'
M , -
LI I S ] A
‘I|‘ '! L 1, 'i 1‘ 'I'.
Yy H ¢ r | 3 S
I SRR
LRSI R |
] L1 ]
] + 5 A
] . LA E
: "
1 “W“h* - -_.
" " M Hellelol Sl “ . allelelol eSSl eSSl Sl [ N N N N AN .
R Y {‘.- " £ vy b
] L] 1 ] . . " M .
' 3 L 1 ¥ . 1
i i_-.; x P i by byod %-jz
R ' - vy 1y 3o Yot
: 1 i P Iy 5‘ LS
ST A 2 : ¥ Hy IR O
borr oY 1y ' ) i - vl i 1
+ ol k n A i i Fe P ! A
‘ :. . . ..h. "'"'.‘""‘"""" ]". LR*"""""""""*""""'"‘*"""""" 3 .‘ ""'.‘""‘""'""‘ lr". ; ‘ J ‘
O S S Wi o NI oI I
o k ] 3 ]
¥ ra ] ] 1 P i
b z ' [ : A S
S AN
1 i -
) P
% ' 1 {. L W ;
. ¥ - ] r
A ] 1
1 ] [ L] [ |
b P X !
i '{ ‘_ L.‘:l..:..l.i..:l..:‘.l:i..:l.i:..l....:l.i:.:l...‘:l.i:..l:i..:l..:‘...i..:l.i:..l.i..:l.i:..l:..‘:l.i:....i..:l.i:..l:i..:l.i:‘.l:i..:l.i:.......:l.i:..l:i..:l.i:..l:i..:l.i:..l:i.i ?‘ !':. 'I-' “
L :P y T
by v . L
1 ¢ H ) [ | :-P N
i ! A
L 1 1
20 Y ' f LA
L] LA .l;_' E i ’
Hi *‘ i [} : :' ¥ g .
. Y iy . . i - ';‘i
l"“._i.!"‘-._.-.!".—-._ .:.-._.-...-.--_._.-.-._.-._.-.-.-._.-.-._.--._._.-.-._.-.-.-.---._.-.-._.-._.-.-.-._.-.-._.---._.-.-._.-.-.-.-..-._.-.-._.-._._.-.-._.-.-._.-.-._.-.-._.-.-._.-.-._.-.-._.-%._.-’-i_.-.-.i-i.;
4
I 1]

FIG. 3



US D890,239 S

Sheet 4 of 8

Jul. 14, 2020

U.S. Patent

v
}

aaaaaaaaaaaaaaaaaa

L R R R L e N N SRR R

.-_u._.l.!.-111111111.111111_1111.,'-...

. r

3

H

F

i

F

H

F .

H

F

i

F

H

F

H

.

i

F

H

F .

H

F

i

[ .

H

F

H

.

i

F

H

F .

H

F

i

F

H

F

H

.

i

F

H

F

H

F

i

.-..

F

H

.

i

F

H

[

F

i

[ .

H

F

H

.

i

F

i

F .

H

F

i

[ .

H

F

H

.

i

F

H H

[} F .

. H

] F

H H

[ [

F

H

b,

r

F

i

[ .

H

F

H

.

i

F

H

F .

H

F

i

[ .

' !

] F

H H

] F

H H

F

i

[

F

i

F

H

F

H

.

i

F

H

F -

H

F

i

[ .

H

F

H

.

i

F

H H

] F

H H

] F

H H

F -

i
H
]
H
]
H
H
]
H
]
H
H
]
.
]
"
H
]
H
. ]
H

ol el il e el il e ol ol il ol e ol il el il el ol ol e e ol gl el il e ol il e el ol gl el ol el i il

11:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:.1-1:1:.1.:.1.-..1-..1.-..1.-..1.-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1.-..1-..1.-..1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:

. » ...
foetaain e e

w.
]
3
.-..
.F.
|
-
¥
¥
-
b
a4
i,
4
1

~

]
|
i

. .. . ...::1:1:.....
: e ey AR e ek gy :

it A et e e T

. ol LR i e I."

[ wa o Tl el .l..l_.l_l.ll,.-l.{..r{;.l..l.-fnl...lfjf.-.r Fi— -
] . . . . . e T
L.

* T

. .................li

L |
(L AL RTEL TR P PEL PSS

.‘-"-“-“-"-“-“-"-‘-“"i.

Fa

i g g g g g ey g

"ssxsesseee”

" o

L .

.'J.‘H.l...'..'..! e e
. v.‘vi-v.‘vi.v.‘v.‘v.‘vi-v a

ki

g .l..af.-.il..l -

N

L
S, S

1
1

BT T T T T T T T T T T T T T T T Tt T T T T T T T T T T T T T T T T T T T T T T T T T T T T Tt T T T T T T T T T T T T T T

‘i._]u,,,

L5 .—..—.— ——

RS ol b ol al ol ol ok ol ol U9

s e e e e et L L )

s T

) N

' L S

v d ' -

o d o oy

v ' oo

X . oy

o d ' o

] _ﬁ ] e
]

.- e S iqfilf}iillllli:ilil._.l.}. l..l..l
' . e e e e ..
.-._. . . - - - l-ﬁ
. .-..1....|.I ...:_...._-...I..-. " .. . . : : ...f.-.i._..f.-..tj..-.l..l.._ - :
..-...l._...l.r..._.-....i..i -k, .._.. .l.r..._{. R o L L Lol ot - 1.-,.-..-.#—. .
IIF'Q . R e A g i e e i . P . . -.-. .
. __.._-_....I.H}.l.. - . . . . i .
LT e A gt e i L i e ..I..l-

G, 4



U.S. Patent Jul. 14, 2020 Sheet 5 of 8 US D890,239 S

. . g = — = - T T T T A .
L v . h-
J'\-r-l""'-"..llI - [ L L N I e - .-I"‘"r"\-.
o ‘_r*-l- g-..- - -
-I'"""’" -l--lr"l‘_""- - A - ""l-—\-l-'q._. . . e
L) - T o b BT "“-'i.-.._ o "“‘-...
._.....l' 1...!""'""_.-...-""" 'h-..._-"\-...__ Lo
- et T T g - e
1 f - Jll\""""'a:"'-""'u..‘l_ e
e . - - i
o e  om m m om m m m m +m m m m o e a m +m i T AT om 1 m 1m o o m 1 o o 1 1 o i o o 1 om m m o m m 1 m m 1 1m m i 1m m m m m mm m m m om m  om m  om m mim m n TT T +m m om m Bt o o i m m i 1 o i o o e o e

g
_-|lr-|-_-|- e e o e e e o e R e e e e e e R e e o T e

N N N N N N N N N N N N N N N N N W

e e R o o R e e e e e e R e e e e e e e e o e e e e o e e e e o R e e e e e o e o e o e o T e o e e

LR KRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-_..._-.-.-.-.-.-‘_-...‘..‘_-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-q--‘l-a,.-.-.-.-.-.-’-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.i.l.i.}
- L mFr 9
- . -, -

] - - ) ] -

ﬂ“h -\"ﬁ--‘“‘:‘;" Yo - - i _-:-- - r"“ﬂ

e Ll S e L — T w™ e
-..."‘ T - - . . - N 1‘\-!"-.- -
- Y "'l--qn...c. ....'--I-"-!" T o
-, - bl N Eodeode ol g om e v m ok R Al - i -
o, - | Y . m - owET o -
Ty - . 't 'a . -
Ll o m T
s T o

FIG. 5



US D890,239 S

Sheet 6 of 8

Jul. 14, 2020

U.S. Patent

]
]
s . . . . . . . . . - - m .. .. . . . . . . ' .. ¥
T s 4 a ot R A AT i g . em o P :
- - T g - - - H
. arta B gt . . . . . . ut, ¥
F .
A . .. . . e . . e L ... . . . . . A N
. . - .. . . e e, . - . . . . . . . . . . . . et LR N N N N ey . . F ]
._ﬂ__—__.rn,..r-r lrirl;f}rlr}-l..l.l:l.li.l.l..-r.ii.ii.iaininili]nl e - M N AR A R R R R LR R R h R R EE R R R R R R Rl R R R N R A iy T N I T R PN .....rr.-..l..-
T et it ot i e e g il R e ekt e e e e e e T A L ATl AT A . i . LT Ak o Sttt R T b
. LI‘_ |.I.I-.l....r.._...l.-l|.lrl_r..l|.l..l...-_...._...l..l o gl B m e e O ) . . e nt it oS T N oyl S ¥ ..J ]
. . L. T, .. . . e e e e e e ... .. ¥
H
d o . . ... . . . . . L L e e e _— __.l.-.l_!.._.l,.-..r.l..l..r..l.l.llTi-i-i-i.i-.l..l.,lrrlnr'!l{;tf}.I}T}W}I}I}qa-.u..r AEEEAEEAAAAAAEAA AR e ruauau-.lllrl}.l}[}.l}[}.lli}.t{lrl.,‘.l.l.i-.l-i.i-tl.._..-..l..l.l..r...r-.l.-._-.f_-.-.p.lp 4 .. . . . .. . . . . . 1
...-.. . T g Tt e e Al ’ . . T e T i - YT S s i ___..-..1 .' o ]
I N . .
' t 1
1 .-.- . . . .. . i. ¥ -
-.1“._-. .__h_. FE RN B N NN NN N R H ..—il.llll.llll.- " Ju. '..-.fb—
- L] L .
i t ) L] + i
' ..In ' .‘- g Ty - 4 1 1 N J
. [] .. . . .. . . ] Y -
Yoo i) H 1 " ..._- ﬂ
‘M .__-_ il il e e A R et e T v . LA
o . . . ' . #
¥ . v %
§ 2 ' y %
) [ ._-\._
£ ¢ . .
. -4 -
& ; Y
* - H 1 1
¢ : Y %
-“ 1 ' ﬂ . #
'l ' 4 A
X Ly 1 Y .m.
3 b ' A
. v Yoo
o ' AR
'] ] o i
] 1 -
A ! gy
' .... 4
S
- 1
) . » e
ey ! ' ; w
p . T
. ¥ 1 .
i 1
= * -
w / . tN
[ H L] .'
i 1 . 3 .-._
¥ . 3
. 1 [
;i . Yo
i . A
4 ' i
: ' -
d ' ]
. . -
! [ L L
.r ] [ e 1
H . ' -
i g ' e
F ' o
Yoo ! R |
' 1 ..r A
' : P
* 1
* -
1 1
m N ! m ¥
i * 1 ) .ﬁ
A 1 r
".. ot 1 i “-
. » ir .
¥ » . .
_ . K i . .
) 1
4 ] {
' ’ H
L)
. . i
- 3 1 1.__ W
. L \
%y : P
3 . C
%N " !
P A ' _..t .
b : ;o
1 b . . L
oy . Fo8
Y . :
% 8 ' o
% 9 " ! _W
~ s ol A Al Al ol ol ol ol i Al ol ol ol ol oA
Yo . . r W ! S
g LI b . . . ] a 1 o
L I- - L E R R ERERERERERLDNERENRHE.] L | . -
* 1 -y ¥ 1 A ...-L_.__
|ﬁ.1. ' - - - . a.. “ a " . .s.l .
™ 2 g - . a .
i L '___. . N o e L] .r-I-I-I-I-I-I-I-I-I-I. 1 .-_ i
aieiet t - . . L. . LT » ..-u_-...lur-. '
dr o o A ol o o ok , , I L R ok o T R
' . .'M__.II.I. i ) ’ : ’ TR e e A o Y i U ma, W oo o o e . . . R [ Y py e, e T S e L S wr : ’ ’ ._fl.-..q.l.r.j. .-.- : b
1 .. . . . . e e ey A e T e e B B B B B e e e ke e e e e e e e ke ke ke e e o B R EEEE Y FEEE pwt el e ey H . . . . . . . fa I
2B FEEEg gy g s gt ._...._I.I..-..-..-..__..._....._....._-.I:I..l..l..l.l..l..._...__ )
....- e -t t — ) i TRl N Ak kg A vk A il W - . e —————————LL YL L bl e ) i . e . S i L -.h. r-
' . - mrprmiply Ty T e e - -y . . . .. . . - : et b LU W AL EE EEEELERE EERE L B RL EERE bL RL R R R RLRE BERE B b R RL LR R R EU LR L L P B ol AL R It I . h b i . . . . . . B i R Rl i
._.Ill...n 5 ST T W . . e e R i
-___.__”_n - TR TR R T R e e e o o ok e e e g o o i e, e, e, iy e ey ol ol e e e e e e e i S i, i, i, e i A A A e A kA R - - - - LI I
Sy - ﬂ”irl..-...r.._.l._...l.._.rl..d...r.d..r..i.l._.r.l._...lflnlb:.ﬂir.“”."”ﬁﬂ.“1i T ean . .. .. . . .. . . . . . . . . .. . .. X
..:.._...T F e m Bk ko R . A, .............l............l.-.llnld...dll..lu.|...-_.".._H.wHMHH-.._.ﬂ._._.m..._.wi.qi..u......_....l.l..}ll..lll.lllll|.|.._.I.._I.._.l.rl.-_....-....-.H.H..H..H..H..H..H..H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H.H..H..H..H..H..H..H..H..H..H...-_....-.-.__l.__I._.I.__..l|Illlllill.l.ll........l....qw._..q}.ﬂi.u.._._.qHﬂMum.-_-._....r.|-|.|5-.I_I.l.l ]
i Bl il . e TR R R L - R e e e e e e s e e e '
: 3
£ b
.v ¥
. "
[ ]

w11111111111111111111111111111111111111-l-.....l-...-l-...-l-._.-l-...-l-...-l-...qln...-lq...-l-...qlq._.-lq._._.|-...-|-._.n|q._.-|-...q|-._.-|-...-|-..._.|-...-l-._.nlq...-l-._.nlq._.-l-...-l..._.-l-...-l-...ql-...-l-...-l-...-l-._._.|q._.-l-...-l-._.-lq._.-l-...ql-._.-l-...-l-...-l-..._.|q._.-|-...-ln._.-lq._.-l-...-l-._.-l-...-l-...ql-.....l-...-l-...-l-._.-lq._.-l-...-l-._.-lq._.-l-...ql-...-l111111111111111111111111}nﬂ

-,

F1G. 6



U.S. Patent Jul. 14, 2020 eet 7 of 8 US D890,239 S

o g g g o g o g o g e ™
-‘-"-"-"-‘-"-‘-‘-‘-"-"-“

"q-l.l.........‘.............

'.I..........'............

n
u"F‘F-"-'-‘--'l-"‘-'-‘--"-"‘-"‘--"--"-"‘--"--"-'-‘--'l-"‘-'-‘--'l-"‘-"‘--"--"-"‘-“-“-"‘-‘l-"‘-'-‘-‘l-"‘-“““‘ ‘F“‘F"“‘F"“‘“‘“"‘--"-"‘-"‘-"l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"—'—"““““““““““‘ﬂ

LI S U AP AP A AP A A Y A A S A AU A AP A AU AT AP AT A P ALY A A U A A U A AT A A A A A A ST A AP AR LA

g g g g g g g g g g g g g g g g g gy e g g g s g g g g g g g g g g g g g g g g g g g g g g g g g g g g g g, g g g g g g g g g g g g, g g g g, g g g B g e

. - Frar o oy
R ikt R PR

. e
. g, W P R e o g P g A
ok E W i T .
.-....r-l_#'i-" -.,'!1.,l-I,.I-I-.-l-.-I.-'#_-'44#&###&&lil-l-l-l-l--l--l--l-l-q...-.._-..h.h#*h'q"q.'-*.'i.i‘.-.'1‘-.
o T T T Tl e i N iyl ol ol ol ol ol L d A T T T T R .
) -"h.-ll- : : -' :I"I-..‘-Ih' a . e, A o T . AT "'.'l‘*.d'- *-_'I\..ﬁw-'l':':r;'-\:.:;-.‘""'-—i.-lm,-v

'n.."" - i T iy -IT';‘":.;:’:-:H".

L ] :.'i

-

.. 1 ".}l.-' ..;_r'--.-qﬁ.__qi-l-ll--l'il--l'-‘-‘r"rw.ﬂ'"."""'"""'"‘"."...................**"”"".'.I.l"i-"‘i-‘*r""-"-‘-'--..t--_..mq--.*_’-.t . "‘.-:‘_t; . o
-l-" "'-' rl'l"' gy 1 1 ot e aew et S, T . il e L BT S . I-"-"' .
:‘_ I i"-. e al T - AT . [ PRI ke e e B e Do o g g g s gl o o o g g o o o o T e e e e e e e o ats, rhE el R EL .-“.. B . 'l.“. L
F - o ] ity bk WL : - R oaa s Ty S Tw
r * 'l':"" g whelpS e R R Ao oy e e o gl g e g L g g g g g g e B e o A TR ety ! h-"..- -t ) ‘l ‘-
¥ . F R K [ s el Ly Tl ) . e ey A aa . L et . .. . - . .
r & A i gl e e b -y S el LT ST LI NN RO - - “a g " ' '
i o . o e ST o . e e —ea, o e ‘.'I_z. I":l 1: ¥
- Tovd ¥ - B - . o ..“, R .:‘r
: Soasx ;' ¢ S
| ¥ - LI | *Il ]
:"‘."rlririri‘.ilirfli; -:: _i ; i :j ' 1. 'i. 1 : : .tl_l_i_i_l_h,_i_l,_h,_i,:]'.
i e _l -r r|. = ] . | F= . P EN .
“ .:- ."' " :: 3 ¥ " ."'- N q-'*. . W
iy : | { L3 :.. .r L -
h, k :l L] i L) " :I A e 2 .- ':. i :I-
1 ) r .- ] LN ] ] - ¥
i t' ¥ L} . . . 1] .'; k- :l [} . -
T r ] ] - 1
. 1 I-l ! ] ] ¥ -‘l- LN [ ] ¥ ]
_ S ;o AT I « h ,
1 " oAb h " - ¥ . e T M . N
i- 4 [ [} ¥ I ]
' e oy v oow al o % Y .
¥ A, il . v - 1 - B - -
" :. [ | .--I .I '. .| & |' |||- ¥ “: + t .-
5 l-.:: L] :.-': :' : :. : . .: '-l|‘ : . .: - . . :..
¥ : A -: N : ] :-i- :t e ad v
r 41 = ] - r - 4 | ] - -
: IR A ey o )
¥ . L . [ ] . 1 -.
' N 31 o1 o A S S T .
. ST Pr o i
' v ! b Ao HEE-
Y ' ¥ r ‘l- Ll 1- & ‘ --.l ] L
l'-'. 1 l': L) S ) 1: LY E N
[ .I.I.I.I.I.:ll.l..:: i:l L ] :-_: l. : . i :.lr: . r.l\_lw_lrll-\...l\...lul\...l\_ln_lq_l\_ll
\ | T C 9 a ™ :
] - [ | - " ¥ . ] [ N " . . i
ety abatatarataiitaty o " r ! :.: Foogr o a! P e
‘: ‘- “l . . i ‘:‘ 'i
1 R : C e ;r'

'.i
-
-'- - ﬁ':"""

H .. .
.

'....Iu"'-f". -
" s
*"."u..-
'l:.-
e

. 8o e
" “L“ .. . e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e b e e gy AT - "’ "
" v . . . .
- .'.‘ "n“ ty ‘,"
. . r ] >
L = - - ) Ll
1"\\ B B .
+ . L " . . .._"' . x '.ﬂp. .M“-w ..
. . ' .
. . “:‘.ﬁ LR WA A SN E SN EEEEEEEESEESEE S S SN E S E SN EEEEEEEEESSSSEE S S NN AN SN NS S S E S ESEEEEEEE SN SN & Ak -fl . ".". .""- . .'.
. a
"'h-‘ 'y "'.::-.. . .ﬁ-". .
L iy A . d L b
v d L] -_‘
*a - y -t " wn
i L ST TN 1Y P



U.S. Patent Jul. 14, 2020 eet 8 of 8 US D890,239 S

e e R T L L SR
-‘-‘-‘-"-‘-‘-‘-‘-‘-‘-‘-“

'.I..........'............I
'\-I*-.-.........‘.............

n
u"F‘F-"-'-‘--'l-"‘-'-‘--"-"‘-"‘--"--"-"‘--"--"-'-‘--'l-"‘-'-‘--'l-"‘-"‘--"--"-"‘-“-“-"‘-‘l-"‘-'-‘-‘l-"‘-“““‘ ‘F“‘F"“‘F"“‘“‘“"‘--"-"‘-"‘-.-l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"‘-"‘--'l-"—'—"““““““““““‘ﬂ

-

I-'*.-.‘:" e et P TR R R A AL AT I FA RS AN R . . -'i:-hh"

P A o = 'I"."l":# L

L N R . . .
JPUCE o s T s Bty ool i i SR e WM M e et Ve Mt et e s A N S e R e e e
...' . ool ol -"r"“'r-l--."-‘-!.’—;.‘ ; '.""-"'- . . “‘-':'IW‘;-‘H-;-*'*".-H"'F'. T WY S
-h' |iﬁh...l:;-‘:k.ﬂl:':.:’l‘l'i-.w. : N ._A..-"-l-l...I-'-"-"-r"rw-i-.|.|l-l.-Il-lrt#'#-lrbbbbbbbbbb..bbbbbbbﬁ-#tt-a.--....I..mi'--q'q'.-..."'. . ‘:Wﬁm-".."‘-- N )
.. ' . o ‘\i.l..'*'--l-ﬁ L . .m...*,_l_.tl - - . . -
,"’ --l.-.' ,..'.‘ '} . T e b ) e o . . L "'.J'\-‘
i N i"-. b\.ri"'"'"-r.:* a o=t 1l Ay s e e B O Vo e B g g g e g el e o ol e o g g o e T i B e i e maam a Nk r m:._._--_““.-- . = . 'l“.
* a's g _......._------Wl : . "'"'I""'I'Ill#--l_-qh-l,_i,'.. L -'l‘ X i |
'l' :‘l' b #.-l'l'l‘i.llitﬁ--' L . "l#t-.-_-\_i'-'-_# - N 'l,. .
» L e LR L i i e oo w w g b g g Mg E W N e Rk ket Tl e BB b ) ol T T ey .“ . “ ‘.
5 - N A M - gt FENESEL TSR T It e ks, - " A . Y
. ol r o armtalm et e S A e R A b
: . ;l :;" e .". u - e A ., LI ‘i' ‘.l g’ b
i i ¥ i L T .0y Y .
Z I AN O YR H
.- h »
horanasnend B8 T 7 RO T R I PR |
P e E I S T S N
: P R . r ¥ Ch IR A )
S N SRR I oSS S ¢
'. ] .:, -I-I " r H Ll ||_ '| ‘- -i._‘ J -I' !.
orE T oy R LR
I L] L] . 3 :IF N ‘ a -
SRR R BRI EEEENE
r: : l_" : 1__:l- -: ] : ] : ..1__ P Xr K -:.. :
¥ o o (O, G- G S S |
¥ 1 | ’h ¥ - L] L [ ] - u [ ]
L ¥ - an - 1 . n e . ..
r L ' il : 1) . ] . ¥ - N e '™ . .I-
,: . :i.' : g _: v : . :_: : I Y M
: SR B oo
] L | . L] [ ] ] .
! » " . » L 1 ¥ r
' R SR I Pooow oy o
<A % " L] | B | k
X R Poaob o .
L . ¥ r - n 1 [ ] lr-l | ] ]
£ I Cor s o 3
5.8, M. .-.-.-.-.-.-li.-..:Il i:l l_ :-_r l. [ ] . { ‘Irl' . 'A_l,‘lrhhhhhl,_-l_ﬁ_ll
1 L | [ ] [ - ¥ . ] R | - .
] b 11 'll' | ] [ ] 1.|- -|" rd .
¥ - [ | . - " k . ¥ Fo- . . " . - '
.*W 4" E 1 - E 1 M e i Tt
] 'lr : ':I i = ‘-. .:- -'.. : ':I 'i.ll-i-----ll::--i
SRR R FREETTTT
b . LS . h ;S 1:; 't e
‘| ‘. ““‘ * \!".' i‘-*m'-.bb.bbb.b.bbb.bb.b.b--.----------.-------.----.-------.-------.----.-------.----.----.----.-------.----.----.----.----.----.----.-------.----.----.----.----.----.----.--bb.bb.bb.bb.bb.bb##*#-“f. .-.' |' .:p"‘{' ";i-'
' . Y *“ . iy .1.'.. o - . . .
..\.\‘:‘:‘ .\n‘ r“‘-######i.--u-iu-i.-i.-iu-iu-i.-iu-i.--u-iu-iu-i.-iu-i.--u-iu-i.--u-q-iu-iu-i.-iu--u-i.-iu-iu-i.-iu--u-i.-iu--u-i.-iu-iu-i.-iu--u-i.-iu--u-i.-iu--«iu-i.--u-iu-i.-i.-iu-i.--u-iu-i.--u-iu-iu-i.-iu-i.--u-iu-i.--u-iu-i.--u-q-iu--u-i.-iu-iu-i.-iu--u-i.-iu--u-i.-iu--u-i.-iu--u-i.-iu--u-i.-iu--u-i.--||--|-iu-i.--u-iu-i.--u-iu-i.--u-iu-i.--u-iu-i.--u-iu-i.--u-iu-i.--u-iu-i.--u-q-iu--u-i.-iu--u-iu-iu--u-#'-"qf'f "_ph'-‘ ‘j‘:ﬁ o .""
+* L " . . AU ,.,," .“""I ..
| - l-\::‘.ﬁ e -=.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.r'r‘r.r.--.flf. . ".-" o .'lhl
, a
ln.-"'t r'y A "-- .ﬁ..l
) . [l ., —‘ - T
] ! L :
“.I-'-'-.l.. Hill'-,l-,l-,:l‘.-.l‘. .-ﬁhq-‘-‘l.‘,."hl .



	Claims
	Front Page
	Specification
	Drawings

