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CLAIM

We claim the ornamental design for a cartridge chassis, as
shown and described.
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DESCRIPTION

an 1sometric view of a cartridge chassis.
a right side view thereof.

a left side view thereof.

a top view thereol.

a bottom view thereof.

a rear view thereof.

a front view thereof.

IG. 8 1s an off-angle perspective view of the underside
thereof; and,

FIG. 9 1s another off-angle perspective view of the underside
thereof.

FIGS. 10-18 correspond to FIGS. 1-9, respectively, but for
a second embodiment of a cartridge chassis without shading
or disclaimed subject matter and including tangent lines,
which are shown as dashed or dotted lines 1n these Figures.
The cartridge chassis 1n the accompanying figures may be
used to provide a cartridge for use 1n DNA sequencing. The
cartridge chassis may be configured to recerve an nsert that
may be used to contain one or more liquids, solutions, DNA,
chemicals, or other media, such as reagents, and may be
configured to be inserted into a DNA sequencing apparatus.
Stipple shading 1s used 1n the accompanying FIGS. 1-9 to
convey surface contouring and 1s not indicative of any
particular texture or coloring.
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The dashed or dotted lines 1n FIGS. 10-18 depict tangent
lines that represent smooth transitions between a surface and
a rounded surface and form a part of the claimed design.

1 Claim, 18 Drawing Sheets

(58) Field of Classification Search

CPC ........ A61G 1/04-048; A61G 5/12-128; BO1L
3/00
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
D332,664 S 1/1993 Sincock
D339,869 S 9/1993 Schea, III et al.
D438,632 S 3/2001 Miller
D451,278 S 12/2001 Cooper
D510,802 S 10/2005 Sagol
036,667 B2 5/2006 Greensteln et al.
D564,349 S 3/2008 Schumaiter ..................... D9/425
D565,742 S 4/2008 Parunak et al.
D566,291 S 4/2008 Parunak et al.
D578,758 S 10/2008 Stevens et al.
D604,604 S 11/2009 Strange
D608,015 S 1/2010 Sandel ...........ccooiini0, D24/227
D624,194 S 9/2010 Pack et al.
D632,803 S 2/2011 Motadel et al.
D657,473 S 4/2012 Miyashita et al.
D674,112 S 1/2013 Demas et al.
D679,025 S 3/2013 Motadel ....................... D24/227
D691,733 S 10/2013 Demas et al.
D699,370 S 2/2014 Motadel et al.
D707,847 S 6/2014 Motadel ....................... D24/227
D717470 S 11/2014 Demas et al.
D724,236 S 3/2015 Motadel et al.
D732,186 S 6/2015 Burroughs et al.
0,198,811 B2 12/2015 Pizzato et al.
9,610,126 B2 4/2017 Gritlin
D825,774 S 8/2018 Self et al.
D&27,149 S 8/2018 Self et al.
10,071,381 B2 9/2018 Welch et al.
D849,558 S 5/2019 OSMUS ...ovvvivviiiiiien, D9/742
D864,411 S 10/2019 Dangelo et al.

D864,412 S 10/2019 Dangelo et al.

D865,213 S 10/2019 Dangelo et al.

D865,214 S 10/2019 Dangelo et al.
D865,215 S * 10/2019 Dangelo .........cccoennee. D24/224
D880,722 S *  4/2020 Hart ..........ooevvvviiinnnnn, D24/227
2003/0129089 Al* 7/2003 Arnold, Jr. ............. GO1N 35/10
422/526
2005/0150808 Al* 7/2005 Sarna .................... BO1L 9/543
206/557

2010/0221151 Al 9/2010 Motadel et al.
2011/0236278 Al 9/2011 Motadel et al.
2014/0234182 Al 8/2014 Motadel et al.

2016/0001292 Al* 1/2016 Motadel ............... B65D 25/108
220/608
2017/0008001 Al* 1/2017 Motadel .................. BO1L 9/543

OTHER PUBLICATIONS

U.S. Notice of Allowance dated Jun. 10, 2019, in U.S. Appl. No.

29/589,638.
U.S. Ex Parte Quayle Action dated Oct. 19, 2018, in U.S. Appl. No.
29/589,640.
U.S. Ex Parte Quayle Action dated Mar. 11, 2019, in U.S. Appl. No.
29/589,640.

U.S. Notice of Allowance dated Jun. 6, 2019, in U.S. Appl. No.
29/589,640.
U.S. Ex Parte Quayle Action dated Oct. 19, 2018, in U.S. Appl. No.
29/589.,641.
U.S. Ex Parte Quayle Action dated Mar. 11, 2019, in U.S. Appl. No.
29/589.,641.
U.S. Ex Parte Quayle Action dated Oct. 19, 2018, in U.S. Appl. No.
29/589,642.
U.S. Ex Parte Quayle Action dated Mar. 11, 2019, in U.S. Appl. No.
29/589,642.
U.S. Ex Parte Quayle Action dated Mar. 13, 2019, in U.S. Appl. No.
29/589,643.
U.S. Restriction Requirement dated Oct. 19, 2018 in U.S. Appl. No.
29/589,643.
U.S. Notice of Allowance dated Jun. 6, 2019 in U.S. Appl. No.
29/589,641.
U.S. Notice of Allowance dated Jun. 6, 2019 1n U.S. Appl. No.
29/589,642.
U.S. Notice of Allowance dated Jun. 6, 2019 in U.S. Appl. No.
29/589,643.

* cited by examiner



U.S. Patent May 23, 2023 Sheet 1 of 18 US D987,106 S




U.S. Patent

May 23, 2023

Sheet 2 of 18

o r— -
- L L P H .
' i ' L B ] L] W
m L Fl v - ' L] i i § [ amway Ii."l '1.-t."‘.."'l'-1|"'"" B oy - ]
n - - . L] -~ . . . "' = B A + F R
- . . N - o F W Wy N v Mt i‘....-"ndl-__.-._. .
<L ) 2 . . . L ' " T Yo LW R -
L ' - r N " L L - . . * T .-il_ - h:' I.-‘- n ‘*"'i‘::!" |
N - u, -~ n . ] - LN LI [
. o - K ] " ]
* < - ' - u, e
L] o -
. -
| ] - -
" . . . ., -
s . - -
R N
. s v’ . . " -
. . - . a . [ ] i
n . 'm
. . - - . -
i ] . 4
- - . L
-
[ ] | ] [ ]
"‘ »
. 'y - - . ] .
# T * . .
s " B - -
] LN '
] ' | ]
L * . [ ] b
] L -+ v -
- L L] * - " b
» & " -
u “ -
] ] r
" - "o - (I
r L] - - Ll L
- L]
™ [ -
' L ] & ' L
- = . " .
- . o W v
[ - - Ll
r L - - . b n”
] -
- . L
" . L] . . " 'y
. n [ ] -
- » L .
- . - - 1
L J L J
L] - ™ - L] - -
a -
- . . s F *
[ u, . .
" - ] . . - ' _-Ii
[ ] - ! = Ly
. . -
] L J - ]
* -
. ] a
L ' i
.~ . " . "o o
- ) v . - .
- " L}
- - . .
- . - 3 -
L] . = , -
. ™ o * » "
. .
L] LS " r * n -
- 'n -
L] - » Y
- - ] - a “
L - " ., [
- L] -
r
- - * & -~ . -
+ " " .
L] [ ol - )
. “»
> -
L . - - i
. . . ™ i . kY .
» .
] - [} ! b . - -
- * ' .
» i "
- - “ r [ a
Y F L -
: - " = r
" o
LR L L . - * Ty
. - T
A » * »
- " L] » ® o
- L] i L] -
. 1 Ly . Y
- N L - L 4
" : ] - o '
- . LA
" ¥ "
M - " - " 4
A - - o "
- a L L Y -+ - v .
& * LJ : E L '
. ‘= - -
L]
'J ‘. . _- a »
. - v
‘ 'l ' .
. » . ", + 2 LI
1 LN T -
- - . * i
1 L]
"y W i N -
r -+ .
N * L ] L] LS - '
- ' §
1) -
X - o N .
. - . T -
. - M T
. L - . [ ] ]
[ L]
u, r -
LS
]
'y
.. o
L]
e
- N
1 -- '
- R
]
-
o
+ .
. L8 -
" I.. .'I
. LS
=y
v
" -r";'
. N,
a .
T
o
- ol
.
n . oy
- A
§ -
[ ] ]
L] L)
]
« 1
-
L] L)
o
N |
. .4
" 4
* & [
e - 1
¥
u ] *
.-
r
I.. .
u -
'I
*
Ll L]
- A
L "o,
-
a
n v
o
L
E
w o=
" e
=" r L ]
" s 45T} " v
L] - - L] *
. . T o, T
- = g
- . o
(1 . + L) 4 .
L
L . ] - . ] ]
- - P - * L) -
LI . - . ] . [ .
. a . .
. ™ s " . <o,
L) * -
- [ ] - ] * ™ .
n _. ""‘ - ]
u b - L
a . oL - ]
' n = I . .-‘-"
" . - - - b
n - - -
. - v
. L1 n ] . -
v ) o
. & ] n, -
[ ] .-.‘ -
a - u a
K ¥ - I o - Y
- ] . 1
Y . . h . .
S . . o
. . L} . - = m
. u
[ " - "i | T
ot e o
L . + - . - . =
Lo » L - -
- - * ] ) [ ]
- Lo " e
y L
o s a
. [
- LA .
- L] a
L] § L 3
» T + N
1, L] T * *
i e T R
A o CL
. N 5
u - - .
" '
¥ * .. | ] ]
I... - ‘- t
. ] n - - . -
] " L] -
o™ - . LI
. E F "
- A X -
- LJ T & "
- ‘-. u - "'
\ - _u r .
- ¥ - - ]
Y . -. - '. .
L . » ¥ L]
. L]
g | ] - LA a i
a " L} r -
, . . x, o
ir
. n n, . - LI
- S
"= r u ] - n , N
. [
] ] ] - y * ﬁ
L] . o
) - . L " 1 » -
" L]
. . - . o
oo - LY 3
r = * . -
' L LN DI
-
| L] l
. R L r rl
- T AR o s

AR,

FIG. 2

US D987,106 S



U.S. Patent

May 23, 2023

[ ]
]
4
.I' .
.I
. --
n
- u
LR
K
]
I.* .
"-..
K]
L]
L
‘v
u -
r
rF
<
."
-
n
. -
L
L
- -
"
-
[ ]
'J "..
-' '-
. _
.
.
A
]
n
-
Y
e
LY
.,
'I
]
n
u
-J'
." u
= =
- n
LS
-
L}
L |
-
L | ]
LI ]
.
-
-
u,
-
n
- A
W, a
" n
s
e ot
o
L
.,
'I
n
n
u
'1 u
> =
S|
%
L |
L]
L ]
-
[ ]
.
'I
rF
L
K
* -
n
.
L
.
L]
L ]
[ ]
'-
[ ]
'I
[ ]
.I
..
u,
K
"'
A
L3
-
.
A
‘.
e
T
*l
"I‘
2
e
-+
| ]
F
T4
LN )
."
n
u
L]
L ]
-
-
by
L]
[ ]
n
n
u
K
A
L
e
[ ]
L]
-
+
"4
L
[ ]
i
n
u
A
-
Lt
.
L]
L]
*l
-
.
“u
[ ]
..
n
n
‘I
A
L
.
L]
L ]
-
-
by
L]
_.
i
n
u
A
L
L
'-
[ ]
L]
Ll

Sheet 3 of 18

. L] - 'IF-. . *i‘i‘i_ﬂ!_ y aEE oy
L T e, S bk . —
o LS ., LT .""-";-'1..-"‘..‘-'1"-_._-..
T R T L Y v e . . L, L -_: L WAL b v
."' "l - LA ' '.i-' l“- .o o . * .‘. .*l.'
'S . L EL L T T P T A A R
4 . . - ® - . . [ » [ . - (- 4
v ., a - e ., . - = - . .
- ] L a . n L 'i . " - - LN | | P . N, - o iy 9
h. - . -.l-'I - . T ' I:I - + ."l- « T 'm ‘-. L
. * 5. o7 . R .-...'_.: "
. - » -
~ " - - ., " t - - 'y " A - .
4 + L} - - - - o
LN . . " . - h F a [ o t - r ) - . . o . r t o
A - . - N P " -
. . - T -
", . . - 'm n A LN - ‘m L o ", - '.I:‘
..-"-.-'__.__..-_..'.‘_'--.-._ -
- . e . " ] L] ] * ) a s 1
(PR - ™ - o = ] ' " L . - ™
. - ol - - - . * o+ ] LI | - . " -
.' H Yy T, * - * L i - L] L] . LA |
LN " 1 . L . - - T LR L i L] ] o
“#‘_. .“ "‘-.--'-‘- . - _.-.1‘*.
L] . . . ‘n L |
. r ! ‘m o - . - a r ' L] N " - " + - .‘-
R o [ s ooa T *
LIS N & ’ n a = e = s =
o' m . o ' - o T ]
- - " o L] » "_ . - - X h- . - o . 4 *l ., - . _a . . i - "'., * - ."' -
- - 4 - .. - - -
- . " - * - - ' L] L] ' 1 - * - I ] ) r ' - L] L] * a* 'a .'\.
- L] '. '. L] [ [ [ ] [ '. + [ ] '. '.- [ [ - -. . 'Y [ r K
* ' ] "[.._- ‘1". - ‘_I.'- !‘ !" " " 1 - 1 i_ - n - !‘I -F" 1, LS 4 a . - -.‘--F“ﬁ A l--
- . ] o R a . 4 K
e . ’ . = ..I"I. -pi l"l - . L] “- . - . ._- .'*..- ! ! . * i.‘-.‘i- 'l'.-fi
) * . ¥ - . = 7 - . . . L I ¥ ' LI -
- - = LI - . - - . o - 'w * ' - ~ ] ol o ' . ' - -"n-.
n S 2 L] PR -" a " . 'n - - - - R - v, " - AL '
w A - - - ’ - o el 1, L '
* LN . o " Y o N .. A & N T
- ' [ L] ) a ‘4 - 1. . - .
+ - " o " - . 1, L . e o 1 .
- ‘-," S -'-l*-h""q- '1‘1" "-.I|l""'.'.|"‘-|-"Ih.«"1F oo .-.l-"u
. o ¥ '
» . L . - . - ] - - - - . [ LV . ¥, . & " [
- | ¥ - - g . - » X PR T T s v % T , a v -
a LN , -, , L] - , . Ly . . " . - . . - - . n .
L] I - - - | "o . F - " ’ . . - LA # . - ’ AL . . . . 4 1
' ' ' - » A ] a - ] -
- " ' L] L A 1 ' o - r * - [ L] L] Ll X ] L *
- » " " » .ot * " v . w "o
- a b - n 1. - b - » n - ] !
» n . - e * T - . e
L] ] | } u L% L L] ", r [] 1 "= a - 2 .
a » " " . n LY - L] - " . - r » - - - L
* - . P b - "L . " * - L . v _ » - r
- L3 » " . . » " . -~ . L - ] . & L L. - . " - ra
L] . . = v = i » a " LT ’ ™ ] - - ™
. . . - . L] - ™ - L]
L] T - § - " . . - T ow =* T+ ' - - . o » r . - =. * » S
f." # A L, - LA N - L . m
- n . r . n ' . a , L . * , n . L - - - . . oA ' " n o« . - ..-
- [ ] - F - ] . - [ 9 = 1 a - »
- " - - = * - * s - ‘m ] - o * * L] N L * ) . .
1 ¥ - - - o Y ' » . w LR
", . . . . - . », n . - r . . . . 5 » . = a 1 . N "L % » . . L
] ' - L) * . . ) LS T LB ' . r 1 " ' - * i} * -
= -~ [ “m X » L 4 L - L n + - . - . L] [ . - [}
- [ - u - N ¥ -+ » .- o - [ ] 1, . . - - a u . .
. . A -
. . P N L A L L +
* - L L] L} ' = L] L] n . L L J n & *
. " = - -, " <y * ' ¥ ] . Ll . . . " . ] - -
- " T ';. .l - . . * ' " ' - ~ L v " L T " * - L] a * " ’ n .l"
- . ~ - i -.-" » - s = ST ] ' ¥ . LI - ¥
. + T . " + ™ . . ", _--' ., ~ * o
. - a » 2o a » - -~ " o f L] a ==
-
L)
"
L] _k
- n
-
L
. L . '
L L
.
u 3
- = .
L
- '3
| . |
e "
r =
-
R "
’ r
L . u
rI
- L
. - -
»
[ ]
. » o
W _
L] L)
o
n -
] .
-
L *
'- -l
' '
L ¢ - "
« "
u .
'y Lo
*
w '
L]
» -
=
a *
- +
= . .
- W T
[ ] s L
- ‘s
N
- 'm
. -
- N
-+ . -
‘I ‘I
bt L
-
- #
] -
-
* -
- . .
'oa
- ™
“ "
* . n
4 -
. =
L -
L L}
-
. .
Tow
. . .
L] ] =
¥ 1
+ 1y
LA 1
-
] - P
¥ - ¥
s “n
- =
- ]
- . L
- - -
. '
. . "
L L]
[ ] n, ]
. 'l
L] o,
E
L +
* . . .
E ' L
- LJ
.-
* "u
»
¥ » Y
L 4 L]
a . '
1 [ ] ir .
. & r
1 a L
-
L]
] " .
n " -
& " i *
]
4 .
L s
-
» L
L} . .
'm
' - A
*u L
' "o
.-
L} .
- ' w'
F "
. l: "
] a .
]
* .
.
- n
o o
* ¥ Ll
' L v,
=
' *
o Lo
'y -
= . .
] - .
. *
Fl
- -
. a
= -
A " "
L -
- .
- .
‘-
Y "
- 'm . n
-
.l
.
'3 LB
s Lo
LR L
- - »
. -
L]
..o
4
L ‘.
, ] ]
[
- -
» .
'm
'-
L] L} "
-. v I-.
1 * -
e a . |
A » "
- x -
) Pl o e, L
»

FIG. 3

US D987,106 S



US D987,106 S

Sheet 4 of 18

May 23, 2023

U.S. Patent

Mgl
N

i T e Y r——"—"

e e ot ot e e e gl ule_uib i s uih uih sl sk i sl ol wi s s dn s da s
r

e W N "I i P I W W N I e T N S TP e T "y I T P " e T I N iy T, T i T "I Iy T T P " e e N T T e N " e T N S P P T PN T e T e T N T ey T T i e P S T, P I S T e N Sy S, S Ty N I e T Ty S N T P e T I I Iy S S TP I e Iy e I N T P

‘BN B B E EE FEBFEFEFFFESSEEEEEEEEEENEBFEES+F

i gl i pile o

-+




U.S. Patent

May 23, 2023 Sheet 5 of 18

ﬂ-‘.‘, T '."'..‘" —— P
'l'*'l'.!l_"-ll-ll-ll_-h_-i_'. NaPL A | . ey ey Sy v

- . - 5 Lo - - ] ' "l
“l- L T BN r'l -|' - . ".'- I-I.- [ | l"‘- SO ™ ‘.- .-I‘. v >
T ey S e L "'l.‘ LN
- . T L N e e
.oy &y . i _ i
] - &
a2+ @t . e Tn + Am- & EE
-'I-. )
P
[ N |
o r
L om.
1 R
1 .
s 31 » bt
1 L
-
AN
| ]
el o+ 7]
o Rt
- “ .
o ’ ]
L)
oo, v . . .
" 1 b
LB L] [ ] =
r - -
- i
. A K |
r -r ]
T, L] " ] - [ ]
- . 2 [ ] B *
NI . =L - - e
r * - * : ] - L]
. . ~] J
- - r * ‘-l' *
EE B e
, 3 3 A e
N * - "
- . - ! & "
.- ", L. - .
L} " L . e -
I.. . t . .
L] 4 1" -
' n - » n
- *
# .t
o, ‘:. oo
. " . o b A
A - % 5
L J ‘I. 4
- .. » = & .
- » " E E
- a . |_".-'-
_ [ ]
- E N R ) 4
" “ 1" Yo "
:. -~ ] L o 1. I""' . "
. i ., * . -
R L e
L] A = -, T
. - " y ¥
- LS X . s
¢, . L T
} ' - . " a
- v, ‘:-' a _a
L ) i I
CT—- L] L R |
L] E [ ]
- », L 2 -~ - M
PR & { R
o ! TR
LR Taonon
. . b -
. e
» L T L R
1 P -
o
o, .-_. .-
- -
- .
1 R T
= "
\_ I
" -
ne .' - =
AN ' M M MM A M M M R L 3., -
- -
-J r
- r ¥ [ ]
. ~ =
- T - .
- L] )
. .
« A
-
r .o
=" - *
- -
- T " .
- Iy 1
i a s * - b
- 1" L 1
.-"' ' L
L] ;I 'll . -
-
LN .
'. -I—‘-‘—‘-‘—‘-J—.-‘—"-J---I—‘.-“—‘.-‘!—‘--‘!—‘.-1—..J—l‘—‘-‘—.—-l—‘--l.—"-‘-—I-‘.-"-..-"—..-I—‘.J—-I—J LI A R T T TT T e R R A o I .k T e A R A -.- -.‘ - - '.
3 » - .
L * "‘l * .. ..-l. "
. - L ]
v T
. n
L]
-‘ . '
o . i
LB
- Ay
= - iy
* - L |
LI
¥ * "
[ ] * r
LN - "
T v
-+ ]
CeTw
"h_ L
- L
» L4
ra =
- L} ‘i -
L}
3 .
.I
L,
s w &
. Il
- o
“a » AL
a » -
-. -
u .. 1
.
N
“ .u.u
. - ,
[ - n [ " - .
. “u - . L]
L fo
L]
o " ..
. L Lo
L M .
. . o .
g - 1 . o ll’#
. l... ] L} "
. . . TR
- +* [ ]
- =
[ ] "
A
o,
- [
L
B a =
. -
w v 1
. L] - -
* - .
» - o LI . LI
P LY I
0 St KA
- om u, = ey - R L »
4 LN - - Tt T— = T—M—TT—M" TrTT—TMT—TrTT—T— T T——TT—— rT——_ T —TT—Tr T T T T—M TT—T TTT—TTT—T— T T—TTT—— T T—— T—T— T T—TT —T T—7 7 T — T T— - —r— 'm w ®
P T Y . o Pl - m - . = T " i . il r u u u O [l - n n . - - - . om . u - » Ly
"-:-i?' T ¥ At -
. e, 0w "
} - - - " o
. 1 '
S "* "
] ] . u
. oo "_, -
. ‘n . n b
s * - oo
. . " - -,
LI . * "
A o
. .
. . "' b, . . "
- R A
[ ] . L]
A - 1 nL a i |
B " ow . ¢ " oa-
et 7 N e
[ g
h . LR .
! - LI 1
i . - L]
TRi LD N v
1"F 4 O - . - . ]
| .'l"' ra T - - " u
'; -’i.r - ._"' * Il.
| ":r..ﬂiul .- 1, 4" " .'
g % S R
| A [ R - v
: i of N T
frt i r L - -
[ . . - Lo
S . 7 - %
. » 1 [ | L] L ]
. s Yoy * A . ¥ L]
F - Al |
o o -
- ™ -
L ] L LN
] - 9 - *" n
P T
. L ! X L
X -7 - h " " L]
. * . [
. LI ) 1 - '® . [ ]
. I, .
- o 1 - ‘II
' u, L S 2 L. . |
- ]
» - 1 * -
h M 3 - "
H L] L | * *
- 1 * '
. . ) - el L [ ]
K & » L
. *.. :- " " u 1
R, 3 o
v * . - ™ * y
] I - -
- "
-
- " Sl
- L §
" ) . '
- = I A
R
., LA
L ] L ] []
N, *
L] " |_"
[ -
&, oL
L] I’
[
a i) I
.-
L
]
e A kA 4 F R EERE

I T T T

L L "*‘.‘-*.i-'
A L Bl AP
4*__1-- A o

e

- 1ngn " -

US D987,106 S



U.S. Patent

US D987,106 S

y -

' E]

[ ]

g - ."_ LALILL L .
A - : L, B I .t .
' . . eyt AT

L ] - " ‘- LB L I-I .I R T
. . " L .  * ,"'_' L ettt

* LI . " 1 e e e e w e ‘;," Semad

] — . 1 ] . -
. R ' U T .-F w " ."1. Lt . "4,,"- - -:". LR LB
- Lo s v ' St ' LI R MR
L] , [ . . '* _“ * e - s - . L] L
- " u *. - * . . L — A A A r & r v oa ¥ S | JRCNE | .
. n a % .u . s a - . ” .. a . . . e, w - o 1, .
- + - - & - - - E - F . ' N "y - L L . ' " L] - - * = 1 '.|. ot
- . - ] R LS R ey -
- . a e E - L LI a "y . . . ¥ v . PR e - . - l-‘_.." PR Y
N u . ¥ 1 o il o - . r LM . LA L] 4 . - o ER NN
' . o 1 ] - L .k l‘._ - - " & P , *E N
4 . | P . ' ] k » & [ r . ~ - L] P o ¥ L Y . L
L] v » " -+ ¥ a 1 L} >, r [ a * L » . - L
: L u, ™ s " ", " * - W N F . " .*'* - . W " . Tt N - ] *
., . . . - % . Lo .
: e .o R '.-*'.-.-. I .o PR AT
T LI ) - . oLt i . - " .t - = . . - ...""' r"" b v o L oo+ ", ' .
. = - ' . ¥ ' T a2 * - Ty * u - - L] 1 * - ", a
r T . . . LJ Fyperiaiage + . .d N LR Sy - - . by . w L] w ! . r LN s N r . . LR |
. " T T L LI e * - . . . o+ n ‘: # . . . P " - . 4
L o . " - T . », - | a L = 0 L] L, = . . - " - . % . ' X - L
- ] .. o " '_. l_ Y . 'l- L Col—- .._-‘ . ' '-. . K - . aw .. . . . . . oW . . L - . }
- ' . - - ‘. - 4 [ _;F. - " . - —— . » » .- O . - - | - x . » - a - -

. L] . ' ' u - X 1 3 - -~ ] o T n - ¥ B - " A u
- a a e - * M - » . . g 'l - .o .- . - u » -

' - il » . - & 'm i .I' - o - Lt - - " LA | * + - L

L & T I n - " a " ' K T ' - L F LR - a = * a " - F -

S S Yo - . _ - n PR ] * e o o ! ' « N o ' " o - "
. .., v L L A * . " ‘. * . . S - ) . * . T .-t PP T *. mo - ]

. cam s a Low " b " -, " . O w T ot a . .- " P "a 'u - - ¥, L . b r -y ™ L

. . . . A y - - . - L] . e - ¥ 'R P |
. . - b - ' . - . 4" L - L4 - - a a-" 2" - . ' ]
L a-q ¥ . . n = \ . - Y . * N - a 3 " r w2 ¥ LI
“w - . N - - s = _— L - T ' - -"'" + - ." P - + a .-' u " ! -
T Lt L - M ' - o ™. LI - -
N & et ' » - LA * "o s ¥ o " L K ' L - a - - " e -" . L] " - l'-. ™
- a —_—— . " LN n ] - Ty u’ L - . . - .
- . e . » - " " L B - . 1 .. » N u, L " 1 " M - - L m . - [ ]
N - a » - - * . » [ ] - s ", . . n - n » -
" L - y % & - | b o -~ ) L] _r L] » " ' . . -
- - am a « N - . - r " L ] _h L 't » L - - " " " L] - .
. ST ORI . . Ltow . ‘.- L r " * . T e T - . - o

r . 'y - .= a I o .-..._ £ o n LY - - Yy ¥ - o - I 2 o + " LI oo b " Y .

. M . oo - A m v . ’ . o - . 1 "
, o - n ] . , v - % " ' Lt & . " . - . " e . » T a i - L = - L
"y » - oy i, * .t . - - " '\ . -« . K - - - » - L] " * L - +

. . 1 . . ] A - . Y r) . L ] . - + - 'al - m -

N + " . . + w " - L ! N . . r = . * . . .- . -
- I - r 's S e ® 2 o V! A a L . R " o k, n L 'y *

. L s 2 e . " . o . . . w ! ol . T n - " o - m = » .,."1" . L e .

r h - . - . r "

. L] 4 W . . L] ] . L. - LN a o, - - w W, e , I -*_! v o, LY - W ™ . . .

* "o < 1] - - - . - ! + -~ - AL o " . -, _,l‘- " L e o' L - . * L h ot iﬁl e « "
- - - . s, T . | ] - - . _. . . | e u, . » - ] . . A \

- " ) n L8 R LA Fy - o el L] M . . n, <+ . n -

' ' - . I - 'm - " W= . LI S + Y & - L] e - w " » . M N g = "= W

. Tt L * . .0 * an. L 2 L] - & * Fa | "o - [ o LN S L oy ¥ . !
+ % "L L - . * L ] - L] . r . § Y - o - -+ . " " & ¥ " -
- = L ' '® - a . n 1 . T . &+ " T T - « ar 1, - ' e - .
- - w ot v .o * . - 1 . ¥ ) - - L4 . " LS - LP - . « " ' =~ "
. . .. . . _-.__- . * ‘._ .- . "o .'- - ."-. L - " ln.""" -.1- -__'Il-' . . " I -
LI . R A LI . - . ey " 2N " T [ - = T P LI . . x A N - o = .
- . ] . - » = . - w ] n 2 B - . - a - * . - L] . » N ] " L b
A T ST - ) L, - . v ) - .- - Y ' " . -
L ] . L. A - - a . L N - ] a [ "
. - - L . ] % T L a - L r v . . " r ' » F
.n"‘. . ot o, - - ;*,.‘ . ] . . . T . W ou " . - o " [ 1 b - , = w om . % . -
P L w - - n s " e . ‘- = o '.‘"I - A . - . - - ] - P . ¥ - . Y - a - "
- - - * ‘o < . g 1 n r LI ™ ] R " [ ] o . ) L] " n * [ ' -
PR " * P s . 3 R Al T T T . . 2"
. ox e . - I .. w 4" . : . w LR te C
+ LT " ., " ot = - - " S ., e T LI a T .o . s
- » w - L T C - L] - . v . m = " i - . - . . _,,'I.., Lo, L
. . * - 4 LI - -t . - L . k" . T o. . .
N [ ] . ‘. n . - .o am ] - » - % . - [] a L A - . . -+ u, A 1, % - - L] .
L] » . LI - ' = - - - . " - - « h " L - - i
" L™ [ ] - - . [] & [ ] [ ] .
. - ¥ - . - am . - - y & LT " . . * .
. T oo *'. .. = R ..1,." s b e & . woaT E . " L L . o " . %o ™ . . o
L] ' ] . . » - . o T h L] - a o o . - o L, ] 1, Y m - " n rl . “
. LB o L] ] X | ] - - L 4 a L] & , F [ ] - LS - .
. L r L} L] s . M - L . a ' n . .
[ w [ L [ n . 1 - . - & oy - L r * L -
. ! # e L i . e " B t . . ! LR . - * " L a . - . -
L e W s - R e ™ " ¥ a W0 . - . = . “" . 1y ™ " . " I Lo+ -
. [} .‘ - -‘ r - - a ‘ -.. _I . - -' * - ‘
' - d . ™ . - L~ - - = » . -
. : O "'. . " . T - __. |..". ‘h ‘-‘\- v - " ' ._" "R - I|l.--' ii - L . . ow . " . w0 + -"f'* v T, 1
- ... - l-.-"i " e mn .,"'Ill '-.“ i, ¢ - [ - w '] -'J_. " o -'.,"" o b " ¥ “. LI "~ 0" '
. - . L Lo 1...,_* :.-1..1. _1.' .' . " a ;t . - o - . - m ". - "' . - w . . ‘. . . L] . ;' , - . + N .,
' " ; ' . - ’ o
Wt e Cratst i et e “ - Lo PR A LI S Lo P .
- . . R - PP T St I - ¥ o . e - i . - ., -
LS LA T ey tu F 1 ._._ :' A L ] L Rl | » v - * - .t . u | . Ta * » & LB 't *
L ow ~ LN LE gt gl " P " |..' ar ! .. - K R n ) o, “* - | - LB »
' Ce'mweC LN W et - 2 " i o * .t
" . L N e N, T q._.- " o _:' . * PR - "y . _ £« ‘. F a ' -
‘ . ] - F__i L] . L 1y i " - s om ®T a ! . L
" . - o " v b e w " = - -
o, " - r I L - 'l._- "
b . T L - . . ' - ) . a &
X - . » ' L
2 y L] "o ‘
. 'r_ a & &
:. L N
- '-.-‘. ey
a Pyt gL
T e
[ " T A
ey w
-
.. 'q-' l._._ .‘.- ". -
iy Ty
S F R ERE .
. . M
W L .
bl . 0
fptcoar.
L []

FIG. 6




U.S. Patent

May 23, 2023

Sheet 7 of 18

m—
L g A I B ] R R B LK B L BT B I S T NN S T T R = O e ]
. = .'| A I~l' l.l..,pl..- * ‘I" [ ] | | o - l_.‘ .. -'- l." by u .' .-, -i"'-i.. . a o o - - s n "' om .
llI " -'I " - I.'. .-I.: [ ] o - ] LI -‘. &+ ll:.‘l-i:.:'. '\.:"' 'y *. L] - I_'.-::-p.l - = - * . - Lt o' L T e T
A L L ] . L -+ + h . a ] . ] - a - . L [ ] L ] - - = * & 0 | ]
e 'I.‘...“ . ] =, r'ir'-,*i‘ r.‘.--“. n s = . [ | ¥ Y 1
'.- W R B ._- e .“‘ . " . . . 1, \ -_'1‘-"‘ N . . - . . 1, - - o " Y N O T L T T N
- ' [ ] ' 4 L ' '
B . T L AN e T T o
. - - - 3 - " > 1 . = . o - +*
LI . r - . Y ¥ - e . "y, . . T . ok L - .
R Lt A . v _on T : ..
. - “* n . - " - - ] n
- W . L - -
LI . ""“_ ' -, L s aw, 'mau o= n"'a‘ s T, - . L] -
- AT L ' N, . oo, ' . T
=, .,'I.- .‘._-". . 1:_1., - _'.. _._‘.. - - ._'. . - -,. . o
o N w e - . s : :
2o a - ' n .k a v ‘v v og * - L '» GOy * . & - 'm 4
. , ) L, - ' . . . oA . .
L . - ‘™ ' v = - . Lo .. . ! L - '
. . . - v ® . . . R L - - . . .
RS I A . - o A . R . o W h - - . . N
L HY L A | ] L 4 5 & 2 5 5 2 . : [ ] HY h A hrad

r - _f_ et - - - .lr-"-_*l-‘_ r ; -

L - - LS " . T - 1 LI LT
1 T r ‘ "*i- 4 :i - . e ! * e ] " * v a e * - [ ] - - *
1, - - ey - . "R ] - . - v - . » =
T a . v o . ' ] - [ - b L L a - '
[ - LN - LK ] ] r ] . . e “u " L o
Wt W% L .o Y R 8 ' . .
el . . oy 1, - " b Lo - " [ e ™ » - n "a P b » "
.:\' P u .‘_ . a - . . - - » - [ . - LR ' - - LA A N . a -
- WL o \ - ' D"y % Wy L ow R T L

= - . - B = . - u - L J -+ ] u -+ u . ]

o L L) "L L P - n . [ ] - * 7 * - " -
b AN Ta w + - "o * L " row P
o n n " -+ . = . 'm . ] - L . -+ L] " om L T ] ", - -

. .z . ) 1 . L - Y - Foa .
UL B T, L -"‘* R '1L - " + " "-'Ha &+ ® » '..-_ L) .."
IR . [ I R . - - » LS _u 5 . y = . LS
- : ol i L] ~Y e » o o 3 R L » ) iy y
- = - - a 2 LY - 5 =
. L] . . L} n L. r » 't Lo - i . L] e +
R BTN . [ - . 'm . l . N . o » - L L] P
L."'; « 0 n - LR o ) ] ] ) i . ‘i + - n - ™ - v * n
P . . . » a -’ " L - - w' W
- M * b gl .- I- i " - - " .," i L - - " ™ » . = 'm . [] * S v ' . i -
e . ] w L] - o - L . - - .
. LR I . . . " L I LA N ] . w ¢ Lo Lo
L " Cat L, a " u * Ly e " c L ' "
I - B B * 1 Toe T, . " R T
- L "y - A L a [ . L] 1] A » d LN L] .
- L, _r b Ly oo - . - . - i "L . R
Ey - g Toa” . . v, g a ™ . g * e - M
T mom . m ‘N . - e & "u u 1, " - .
LS * - - . . - - e "o w
a % - - e ook . m a m " 4N "n
"'-.. b BT T ! - “a 4 bl + o
L] ¥ L] a L J _h . - L] . L] . .l - - - - - L] y L] i _h
; r 1 ) .F ' ;
R e . R T .
L = ' '» * ] * * - L - - * - s .o, L
. . T Y LT N . T TN,
= e L Lo PR i * b - * L B - -
'nog g b " = » - a - N . - L
k L . * " . - LR " . . "
ot LT - » n _— o . . - - l " . Co l [] [} . - r
L I ¥ ' . s " ¥ roo® * . A " A,
T | L] .l'. . - . * -+ . L] L} n 3 r LI . - n . -
T - . * - x LA . VoA o
P T o - - * - " bl x, - - ' o '
. a > om . - LN . L L] [ L I B | L - -
‘v 'm n * . 4 ' ' a - o - N n "R P N L n A
S Y - . = ) " - ! * . * “ . .
LA » - - i X . - . b \ . . - - \ - = . -
l' . :.. o a o o, - LI . » - - " bl - -'--'- * - - * . " L] - *
LA - - - ' - - - - - L a’ a’ L b LS . r
R ¥ D T T r W W - . e . * - "
v LY . LY N L - - [ ] - - ] - ] . T . - -
& --ﬁ A .-l- - “ . . " 1 . ] - L - [ ] . . |'I L] L] ., . . . a4 - [] .“
_". s M M & - a - a . - L] - - . Il . . -
'-":.-‘.h' ! R -" ™ * - no* a o T . * 4
- . [ [ J ] 'J . L% [ ] '- L] ] . - - - [ 3 '- [ ]
N W ¥ e - N - - . . - ¥, ' I -
. . - -’ b -’ - - .
LT w * ., = a = LY Y o, * -+ a . ¥ ‘s u =
-._._ |-_ 'h.- [ [ ] r * - .| ] - +-|| [ 'h.- 4 & . » "‘
i S T T “ - » ¥ ., * & _ .. L -
N n ] . 1, - L n o, - W g T . . I'I
R - -0 L " -, P - " X R ..
» ey o L. . A - T T T L R I ,,.'.'.'.".,.,' 1,
X [ ] - ] [ ] » . " ',.-_- LIS [ ] L ™ [ N I I | u [ KN ] B ok ok o
Lt " Yow . ™, e o
- ;‘ L T ' c T e - . -
a - " ' ™ a " "o * Y.
) A A
" - e = 2 . LARI
S
=
- I D
L} I - "
», .
-_i -_i . t.
M w b T
- -'l."-'l- l"p'l- -‘.- - 1-"-- - - T E R -'q"l- .-‘1-.- mon dd kR

FIG. 7

US D987,106 S



US D987,106 S

Sheet 8 of 18

May 23, 2023

U.S. Patent




U.S. Patent May 23, 2023 Sheet 9 of 18 US D987,106 S

FIG. 9
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FIG. 11
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FIG. 15
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FIG. 17
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