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articulating robotic surgical system, 1llustrated 1n a retracted
position, 1 accordance with the present invention;

FIG. 10 1s a rear perspective view of a positioning arm for
articulating robotic surgical system, 1llustrated 1n a retracted
position, 1 accordance with the present invention;

FIG. 11 1s a front view of a positioning arm for articulating
robotic surgical system, illustrated 1n a retracted position, in
accordance with the present invention;

FIG. 12 1s a rear view of a positioning arm for articulating
robotic surgical system, 1llustrated 1n a retracted position, in
accordance with the present invention;

FIG. 13 1s a top view of a positioning arm for articulating
robotic surgical system, illustrated 1n a retracted position, in
accordance with the present invention;

FIG. 14 1s a bottom view of a positioning arm for articulating
robotic surgical system, illustrated 1n a retracted position, in
accordance with the present invention;

FIG. 15 1s a left side view of a positioning arm for articu-
lating robotic surgical system, illustrated in a retracted
position, 1 accordance with the present invention; and,
FIG. 16 1s a right side view of a positioning arm for
articulating robotic surgical system, 1llustrated 1n a retracted
position, 1n accordance with the present invention.

In the drawings, the broken lines are for the purpose of
illustrating environment only and form no part of the
claimed design.

1 Claim, 16 Drawing Sheets



US D874,655 S

Sheet 1 of 16

Feb. 4, 2020

U.S. Patent

o e
- — -
..n..a.u.u..ul.ﬂl.._..,..,.f H.....M..ﬂ._u.-i
Fet e, s ¥, ¥
¥ -__._,...... ' s & ‘
__w_-_-_.n-n ______...._.‘.._.- .-__n-_-
PP
A L P T o v ,"
U L P s Mg ¥y
e gl | -.-._._-.____1-..- ' -
sl A RS L P R I e T T T
PO e doank - - \
...___.1 — L _J.. - -_UI {1 __. - = |..-._._.
, T R - L iz
= - . -l...l...h e = . -
" e R
o~ 1
|1.--l| b
!,,.H........,\H\x s i >
.,..H__..T....M\\\ e N\
- i
rr.l...-..r_rr - ral W_r
.__H .-.....unp A\.’,._..._.....
s -7 T
h! # .....,..._11. HHIHJV.A.JJ-J.
LY ...._..___. .__.__1. _-ﬂn...._ . ..u:..u. - e
\ - % . S ?
N YD \ \ \
b ...._....__,...__ ..A.-.....s&.\ % .J_r rrrrrr _._
_.,.H ' ﬂl...‘ '-Jf k f
; oy ~ Y
lﬂ/ LS e -~ .._.....
A A e
__.um ; o, L '
.\. ot - 1] ﬁ_m.
.1___, s .,_..,,..w........_.. ﬂ_ \\\..
_n“_._____ ! :..-r..l._....lll.-wln.x..\...
/ T T
y ! /
P e - ) L
P - ‘L...u.. mmm .__..n”.. ..._1 I”rlhll”u”hﬂ.l-ﬂ..h.n.lﬁhhh.‘.h I N B L WA R e e e
P N S AEEE TR E RS L R A AR
P - N A S
3 ; 7 T A ST - - -
J >, * -r..nf_ v.“..... ...._ Hqﬁuxhﬂ\.\uﬂ_ 1.._“_..\ﬂ._““_ . _T..f..,. TRC i B ¥
/ - . ™, ", _..._..‘ _....... ..l_r. ...l..l.;ﬂ-__.ﬁ-u B .1.[.- Fluh-hl}-llﬂ.h.‘._. m_‘ . e .-A. ¢’
P “« 0 D SR SR il oA Al € ¢ e
' . . . e \ S T T e e e e T i i = =
L ! ,.1.!;... R Y .. T n..__.,-._.-.l.........ne.ﬁ.mu.u_..,.mnn...h rrrrrrrrrrrrr 4
it o e SIS T S RS S S EERAS S SEEEES S S S E A
... -ﬁ __. ___. e R e T T e T T s .l._h.m.._..-.-ml...._..i._..__..di._-....i.-_...L-.r..lu.l...lu.l._.lﬂ.l-. /
! . Mmm..mi.r LY f L
\ q | u 1 by N ;
\ — ' — ' _._.__ .___— b . _H
.H . 1;...u_.__--_...- llllllllllllllllllllllllllll ' o d n-.:\
.. Iy — - o .
\ )i . 7 2 o 2 > TEZ TN N, ‘) ’
, & £ - - s NN ', #
_._ .. _w ..1_. rIIl..l._. J.#- " ..J .‘- 'l x -
__.. _..F .‘__. _\1 T ...ﬁr . ..... L] .__: h_ .\.
Vo / 7 A T I 7 F o
1t o wl..r. LY .L ! =
_. . ..1.. .__‘_. *, uf N ¢ e
.. A ; R \ 25 SRV RV
NS . Ko e ’ ‘
N / " VoL T s S
. A v if b
o ! oy ¥ b
ﬂr_ln. 55555 -~ [ * H..... L Voo R =
sssssssssssssssssssssss - - S I S &
EEEEEEEEE o e mille - R .__- . .r..”...... -
S - . N S R S »
% = s s - .
\ "o .f.qﬂ. y) F L
L] ) i
N ,vn.... _.,.ﬁ__._“ N R I,
ki ;M\ gl -y A
k 1 A _.ﬁ.q__.______ > ’ H.w\
gt N i ¥ o £oa T
N, ) - ! ﬁ.... » P f
__._. ..pr.. :.H.‘- ._‘l . .‘_ .ﬁ...‘1..‘__. =
\ . { _%J“___\ x? L
v » & oM 0y
“ . A 4 s
. . o aF s
Y B " t... h_.._.__.... _.____.____. i .._\u__.w
“ 5 al Sy o
N a N g,
LY b o A
N ™ - .. LI
Ll N LS
. " -, Jv.r ...I " .___...___1
N : » v
. N 7, \ - /o
. ..-.lr.._- - M~ L
rlfl-. — .I.II1||I1|.HFI.1 .-.ki ' .‘.‘.‘..

FIG.



US D874,655 S

- W A"
s VR, ¥, A f..\...a_.

i

i
4

- - a.-_. - - molemk. o .a.n.l i.ﬂ#_l.a. ﬂ.. - wm. leelmt m. . aﬂ e o Eew moE e e h_h.-.

W LY. N Y

b N Yoo N 5
ny .....

a * - N

,ﬁ N * _"..\u.

% #
o . % R

Sheet 2 of 16

~— w— e = = —= —r - T W ™ = = —w —r

Feb. 4, 2020

U.S. Patent

FIG. 2



US D874,655 S

FIG. 5

e e - - - .“..l..l.l .I.HI Il .n.1!l .._.J-.-Fl —
\& e T
T e s
= o . P
.....I.!Hhm.nm..luﬂsr.l.n - T e e L . i rﬂfﬂ.&.i&.!ﬁﬂ!ﬂﬂ..ﬁq"ﬂnhli
3 b D meimdp Sperue -
...ﬂ i ¥ .rJ-.-.frJrr..-A.f-uu......hnx _,M __a“_n.. T i.w.;iu.,
A A e far e — - ! [ =
t .“.n,.._,. ..—..Hm-. ...qi_.__..m..n-. t Q.I f ‘_-l.uﬂn.uh_...lri.“ur.t
...._.._.r . er _ﬂ— 1 .___.._n B et a - . L .
& %o TRy b ; Sy
) M EPRANTY | \ /
! L f f
h f—r ¢ \ \ f A~
| i ! Ao T
72 L. .ﬁa”“. { | ; :w foov T T T =4 4
J‘ rﬂ...,nl.q.n__lﬂ.Ml;ﬁnﬂ!ﬂtpt...iq.ﬁﬂuﬁaldtdl....iq.E..u.#E#ﬂﬂ?.ﬂ-aﬁﬂahﬂﬁﬂﬁaiﬂ_ﬁ-ﬁ_ﬁ..[.._..ﬁl_“.r..m. 1
- I
i | ik % 1 \ iy - __ S 1 |
. ) vy _ ' _\mt o -
\ Wy * \ b ._I...“ ¢l
g C T o N
[ (L | \ m TR T
Wk = ksl i -— i m“ﬂ-._ w._ F. | J ¢ “ _” h"". . —_
.qn...q VT o Moy ] i H TR Pt
PRt o rhrr ) W_I_: v 1 ! b L o
| ) PR ! T !
0 H o1y o ._“.x 1:4 ”“ ‘ “ _m“ _” i P
g | X _ﬂ 'y T R FE _ \ t W ar 1
+ P 0w Eopa g h \ ) T .
. ] B "nr
o | i+ e RS o ST e TR e oo !
! it Lot IV _ \ E ) 3 iy
A/~ , : { | Lo 1
l i ”_ “. O | U niofl ! \ ) 1! .w._,,.n -
- | ' 1 REIE IR o SR ¥
1 . . i i Y i VoL
t il ,&.ilfltl.H.Hs\lﬁuwh-uu ,,\.W&.Z ¥ * ” ' ! iy it
4.- ; A T ) T_:.“: * _ u :. ! Lt
b t ._...h..uﬂUHH-hﬂ_HHHhF!n- u_w”.l v _._m. | 1 Mm mv “.“." |t
llllllllll } 4
¥t T L (A S ¥ i N
aP) T ¢ _d_rm_.”_h _ \ Ol oo 1}
.n d Lo,
F “..._. j & L L 4 i . m_.n T: y i i t _., u... “ __”
m.._ r S _=— = e s - --e_ee e s - e - e s - e e e - i-m wam T ' " : L
P m.“........ & & P, o “ i_m_ I _H“.“_l. “ “ ”..._,..-- "H {3 I
_ 7 - R IR TR i I
m ..__.... .: M | I e ) T.luHuuHul"n"-u"..-"..luH.uul..ul"n".-H.IH..luHu*“l]l“.lwmrumlmmmumﬂmmi.uuu:ﬂim -m“ it
b ; ¥ TR | . Wl rit waf
P . ! _ W Wt T L
1 . . i J 1 R
i ¥ A _. ) ] ] 1 *p
.ﬂ ﬂ_ ._A _._ﬂ __-._. _. A\_ﬂl—.‘. d u __._-‘.. =~
% i __.“.% ! _.r.__.w # ' v .- A ED N TS T A
y ) A __ N e et~
3 ! .,..%.m._ h”-uwl-n-.”hhwﬁhhvm.... “.Ir...l_.nq ffm Y _.lr.HnuH...U-u.l.rl....._.___..Mﬂnur
- - - s |
_": ..___.%__ ' - r.l!.l..“r...l.“ﬂ..l.-l. y J [ r..i.l-._.L
_"..___ ._,___.___. 4 PR - I....-ll-._...l-...u-.lﬂf by ga‘ Tbnl.phl..lrim.ﬂ.rnn..._:
.m._ 11111111111111111111111111111111111111111111111 By S e .-.ral.....r 1y AL e e g e ol
. e &

U.S. Patent



US D874,655 S

Sheet 4 of 16

Feb. 4, 2020

U.S. Patent

- -
- i |
“—rul.ll..r....r.l...r.-..-.-l.lu...rl.r..-...r.-.l.ul.lu...rl.-.-.-..-..-..l.ul.ll.rl.-...-..-..-..l.-l.ll.rl.-..l..-..-..l.ll.ll.rl.-..l..r.-.r.l.lf . ma e = - mm - - - #

a1
— -
ﬂ o -
- m . - -
-_ . Il
- = - )
r
“_-..-...-.|L.-....r-.-..r.r-.-.|.-.|...r|.-|-.-..r.-...-.|.-.|...r|.r-.-..r.-.-.-.|....r....r|.r..-..-..-.-.-.|....r....r|.-...-. .r..-.-.-.|....r...-.-.r..-|.r..-.|.-.||.-.-.-..r.-...-.-.-.|...r|.-.fr.-..-...r-.-.l....rL.-.-.r..-. - . . - 4a m- A .-...-.-.Ii.lq..-...:.l.

1 L]
S :

R
'

__"_. 11ILT.iiililklul.iw.iiilﬁlﬁlul.ii.i.-.-.l-...ﬁl-“.l...l.-.l-.I..Ll.-.-.l-...lt.l...I.-.lﬁn.w...i.-.-l-..lu.l...l-.l-.I-Lll-.-l-..ﬂl-w.l..“-t.l...l.n.l-.I-Lll-.-l-..lueml.kltl-nli-ilhlu.l...l-.ILI.-.IIEILI.I.ii.i-ililhl-I.L.i-ilﬁlﬁlul.ii.ui .|.....|.Il.|...l_.-n_..l
- i L= FmTaTEATEL S TS A e TaWaTTLTEL TS Ty TR e e TaTELTEL NS T TR e T maTS LTS TS e e e TR LTINS e = ram Era ara mr. ar e am am m o EmE EEL mmEm rEn TEES wemm e mma  m Cmmm e e S— .

J._ . = = = ! Beomeomom s = oumoamomes omromatm s = o= onmomsomr o= o= o= = ool e N W B R R AT T l
, P ”kul..l.. . 5 = e i o ——— o ———— —— o — . FI SR S e et gy |

1

E 2

ar

R — = * \.!.-__....l.__i-.__-ﬂ..-.._...!lll..l-..

'}

b b
i w J:
i

s —

t
- Iy ! .
/ .,.Fin./brrhb N ._-:!-.---.-T.
)

Trwm deres e
o

: m[r.m IJE
{ b

%+ -4 & ¥ B2 B B

-
- -

M FAR TS TA TR TR BT AT Cam FAR TAS TR STA =T AT A T ram

i P e e e s e o 1 '

e F
s T3 oy .“ _.u. lr_\_. .______h
{
§

-

!
|

N 1
r { | *

| .Il...ll* ww s omrc W - - ...lT.l_ e i O d R R R s ol raE ol ied] Bl wfeble B e Jiea e b i e 4k bl A e e R s R e . [ I}
T 1

b
e

b
-y
L]

"'ilr: LEN LA R

!
1
!
5
;
;
i
N P 1 iy P

o - m m om e .ama W as ma - am am e i apm Tk W am am  am -am B.m B ma E. am am am —m Em ms m e am
1 -

_.,_;

-
i#.".l....ll.ll.-l..l..l..l..l.u.ll.ll.-.l..-.l..l..l..l.u.ll.ll.-l..l.l..l..l.u.l.l.ll.-l..l.l..l..lu.l.

\

Pt o
l'.fil-.!-] ’ll.lirjrrl?i?g ‘.‘..

v ommim e
/
I
|
1

by

el w
e

1
_____”____
1

FIG. 4



U.S. Patent Feb. 4, 2020 Sheet 5 of 16 US D874,655 S

-
-
Fa
i‘.-..- - =
o
1
i
1
i
i
.-"'J ——) ; -—'---I-u-n—--—--—‘—-.—
! Ly - Fm
[ e T
\ 4 | I -
4 jl.'.. 7.7 S
L i L A R Y
Lﬁ - =
R Ty ;
ria‘ﬁ | ""--____ 1 1.! i
! W DT BT I ‘
iF‘-J}II"} I—-Lllll I
‘J il L_t v J-.------.----.-----.I:
ﬂi * 'I'h'r*
}

1
W
‘~.~"
"..r'"#'-r"-a
i

H
1
1]
Al
b
i
y
]
1h
%

a R e o

A= ron
{
I
¢
f
'
i
i
i\
1
t

T=J='
r

-— am R

— —m — ww o WSO TT T T T A AW e arwm
r
*
L1
b
-
-
-,
Tm
T
~1

—
il Bl W W W T R e WG
o
'.‘

—_—
a . 4 4 a2 e a2 & & & —a —a aa
St = me m m m m m e m m m m b - ﬂ

- — - cwr —w —= &4 mU o m' =

oE
!
é
15
:
]
|
{
4
J
!
!
'
'
A

—
—
—_— —u

.._ﬁ-‘
_—
e
-
‘H
L]
\
I
[
!
}
]
!
/
;

et

"
~
-
L
/
Y
L

M

_____.
;@'
[]

—

_..-'-‘
:::*""ﬁ
)
.1
Y
1 -
’,l!'l-:m"‘":-h_‘.
a-;'I
-—
F o,
i f
LY
s
"h .
\.,,‘; .
ér“. ¥
it |
Vi

\' 1~| = r Bl I = T
N A ) Com o, _— "-::;..f-::_—..‘z.:.‘.t:-ﬂ_
rots t ™~ :
F C . i e H'-a i
lr ‘l"ﬁ El‘ : 1}"1—\. H"“-—q-.,____ ! -
! whot = e o o b e b s .
L WvhoM ';\“ ar‘ﬂ‘*r—w-v.w:wummnu-'-l"‘ﬂ
E'q-. "'F‘:" -H' mmmmm .}h-:-;lq;:':"‘:_‘-' - —-—".nl-'lul--.:L--u
- VoA e e e I S T S S s D DT
#. :I ‘l HH‘ " 4 = - - - - raam s ar - - - - -
i | \"\..\\'\- I-\,'._ 1‘ wir ool wrel drad e i i il wir ool wrok Sy il
! l'! ‘I- * ol t"'- "1-..-..
}: i -0 - TMTTTTTES YT v omoSmors s v e e e
: | i b Rty -
i--h—-.—-:;-n “‘-._‘n- - - -"'"'-"\-I-l"n—; HHHHHH

FIG. 5



US D874,655 S

Sheet 6 of 16

T .

[ LT T R S
L S—
. -

Feb. 4, 2020

U.S. Patent

-— —- @ w -m =
- T

- — - - [F S - [ - - -
...n..ll..ll...nl-hln{..lr.nlnll—ﬁ.ﬂ_.-l.nn.uh.".hrhﬂnrﬂ_.ﬂﬂuﬂ..r x e -
- w a— Em r— A .I.|1.I. - rE E— s om gy o .1- Id"..ﬂn-.u.-r. .,l.._-.l..r. ..al.l..h..
—_— L e — —= ma m- m = -...--..- - om. w m em em et e e AT W == - N _r'ﬂ.-_. lul.l.-.n-
S e L e -
" g i
.— I.s-.‘.lllill“-.l-.l.llﬂ-n“lm .I...ﬂ.n n r . ﬁ.n
- O N - -am  .gm
T, e A i b iy et ”l..ll.__l..uli.l.-li.l“l.afln.rullp ..H..l.ﬂ-m.ll-.ll.._ll T _l u.l_h i
o
- - e -l = N = N - - — [ 9 e -l = N - - - [F g R e -l = N - - - [F g R F S -l = N - - - F -] S F S - = N - - - F -] S F S -l = N - - - - S - -l = N - Il-.

ﬂﬂﬁﬂﬂﬁﬁmﬁm

]
-E e Tt TR
]

il

£

t

EL e . T
™ mm
=

'

i

r

’

St

k
175
— -

aQ
'?.‘ a

ey
O
‘J_q. —_
- -
- - k -
I_-.--.-—.-—.-—.-.—.-.—-—-.—-.-—.-

—_
-
—_
-

-,
X

L

TR

I

! ¥
'
- . wm

m mem mr i

i
_— .W\\.I..l .l.l‘“..l.-._....l.l.li.l.l...llr..l..lu..“...r.l..taw.
B e s endntals ;

2

f
f
f
H
ol
f
f
)

L ] . —

;fgﬁmw¢”nnnnnuu”nnnnuuu”unnnuuu”unnnuu”unnnnuu”unnnnuuuunnnnwwﬁhw

__u.,lrn.a.ﬁ.ﬂ.w?dwvﬁm.. R R ?.__ﬂ-.__....nhud....;.h..nh..nH N
L]

P - ST = s | Ii..l..!.li:II.I.HHMu.- L SRR S RN
(oS T M et T . i L T
Hq.un....._...ﬂunnr.ﬂrlfjun..h.nn!.ﬂﬁ. -y o, u.-uul..n.lw- i TR e e i e e e e e b e e . .ﬂ:h_l = 1 S -1...1?.“.."..1%&.
W T e T e B R B .
- ....Ip.qlnp.u.-...._ﬂ.l._.!-mn..ﬂ..l_ _—TE T e T T iR lLf..n-lL

TS IR TR A e Ak e e o, - T R T TR TS e

-

FlG. ©



. — - -~
__q,_ m__@ \\.l ::::::::::: + = u!...1r.InH......M.l.n..l.l.r.-...li..l.r.l....uzﬂH.hli,a]..r. _u
H )
{

US D874,655 S

s
s
.-"'

Sheet 7 of 16

i ) -.‘-i-, ML L K W Wl W W M, A A A WA We AN, AN, A uE A WA W e -‘-_.,-_h-\._tqprq,.ri.,ru.,d-.q-_h-_u-\._r-\,.rui,ruf.?d:-_.,-_--\._rq,.rq...ruﬁr..,-_h-g-\._rq,.r-ﬁ,r

u[TTL—I+|...|...|.....|.....|...-|._.ILT|...|...|.....|.....|...|._TLTI...|...|-..|..._.|...|._T|f|f|a.|-..|r.-|.a|.-l+|f|_-........|..l.||.|_r1lllu.i||| t.ll..ll-l....-l-”.-.l...lrlrl |..Il....l||_-|.l.”.-.|||l1.|l.-.|-.1.-.l.1l||1 ; M
—— T - = =" i ) e ¥ .
' " ™ ._“._‘._. [ SR S —
- -, - - ¥
I o a ~” Lo
=, - - Fa
! - e - - - e -
.'.r.-'.__ e m a —_ = = = e oy = -m E -
._. ) :..H ] L
.rinhl.r -— . a— lIJ.nlul.l.L....-. -
' - l”l.ll.l..l =™ i = nj_..-.ll.-lh - .-..l.-l...lulll..llﬂ.ll. —_ — m- -
] e ey m.r-m om im o ma & 4 om m e = T -
L}
1]

Feb. 4, 2020

U.S. Patent
.
L] ‘l;r
'lr
:
b
N
T
X
X~
\.';:1
¢
!
!
f
.l
Lo

FIG. 7



US D874,655 S

Sheet 8 of 16

Feb. 4, 2020

U.S. Patent

- .....ln.l. |J__.lf
—_ - P i B
- - il Tu,
- . ..._._......P
dm e Teriwgs et el - -
—. e ' - - Y .- 1
Iﬁ-ﬂ!i.”,wﬂ.ﬁlﬂ._alul.lﬂrhuiiiquqr - e — -1#._.__. kY . - -
\_l e L T, - - LY . LN —_ - - L
-..___ i L b - P n.....1|..
- .IL-.__. f - -
- ___ u-.ll
— - - .lll-rI -
- ‘ -
R R o P el el Bk — e
e I T e S By
L e £ Yo
"~ i i # b

- -m  -m I"E E"E -5 m- m- "m" -Em  -m " E-E m-5 m- m- ‘E' " -m J"N m-E m-I m-  m- m- -m -m 4
ll._....-.-r.-.-r....lr...lr.l.ll.llTlIlI.ll.lrrl.LIt!IIlf.l:.lrul.llr!IT.‘

.—-..--—--—--—a-—-----.-—--—a-—d--d--—-J

: - - .- m mn ot e e m e e I ;
Iy .. g - ey TSI I C s d W
r r 1] rf .’-. . - .
_._..“ . .r.-h,..mhx i | ' LI EAg o = H.:h-n.ﬂ.-i..n-u...hu /4 ¥ .....g?ﬁ. %.W_..;_
: ] . -
t I R ' iy 1 B ! .._:_ ._.Im ﬂ u..___.t._...t. ﬂ .___._...f.:,,....ﬁ.,-..u..u..l.im 1 wh\..___..
;! ' T “.J ;e ] " vl i p y e
I . T} i | . p ;TTTYTYTTIEREER TOTOESEYTYFTEIESTEETE RmEOEITETTIEm T
._.. . ...l.i.-h._. 1 .ﬁ L e - 1.—.. ".ll.l.luinqlull.l.l..luinull.l.ll.i-un-“_unﬂ.-_-. iP5 "_—
P S 3 y ! \ d Py .. iy A
m‘\ﬁ— . “- - u_n LY i’ .-.._1._.-1 [P .....;.- L.‘ .ﬁ
v _ . -~ ! i |
1 . =N .._....... e ..____ﬁ. .___.‘_Fm_."hhhhuuphhhh.hﬂnhhhhh.hh ...p..__. i :
r- ..-.l. F 3 ..l__... . A T ¢ ._.___ M AN AN N LA WA B e L G A L L WS B e . N A o s W ._‘_‘ h
' [~y o™ o ! 1 :
oA o oo o RN & o ———— ~ I 3
m . 1 A e I — l... et . - i - [l R B BBl BBl e Bl Bl LN .“.1. ﬂ
-.___ ™, e .._.l:r.u._l.ln.ﬂl..Ul Hl.“...-.ﬂ...ﬂmmlmmlnm.u...r.. - ~ Hl-h&l%l:.”l.llll.lll.ll..l.lﬂl-h..lll...lnl e e e e e e = ™ .
‘ - S . ) 8 '
._.P. rlm..r.-ul-l.l.llip..-nll.l.l.liu..r..ll.l.lliu..r..ll.l.ll.u-..r-ll.l.nl.hu..h-l+ . it

— = = ey e oy ey = —

1

—_—— e m. m.m- W
- e = A - La =

e
-—

~

— LT R e e . g -—|--—l-r'--l-'--l'"—-l'j‘!""—-l"—--'—i--—r--—l-r'--l"\--l'"-l" —-l"—iF'\—u--—r--—l-r'--l"\-l'"-T"l--l'"—--'\—iF'\.—u--—r-\-l-'r"‘q-F"L-Fr—-Fﬂ—iFm—i--—r-\-—l-‘rF"l-?‘--F"—-Fﬂ—-F'—iF:—!

L
Y

- W =
-
ﬁ.vt...lﬂlﬂ.lj-l-l.r.ll



US D874,655 S

Sheet 9 of 16

Feb. 4, 2020

U.S. Patent

- ﬂi“lﬂl..-...___]

P . e
—1:1_. seEmorm s - .Il-..nlu“...- III._.-_ lllll ..I|..l| -~ .l.-.‘_. t‘. 4 N
. m Ia u. '
M e o o e i ._n.ll..rnulil.ll..___.r.-. ™,
I S ; -
7N |
Y
s ™, ,_.__f.'
r . -......_.,.
' L N
’ ) S
; g
___.. !
—— A
...lh.l.“..ﬂl[l-.l.ll.ll.llll‘..lllil..l Ll 3 H
R - = o~ .
_ﬁ .mmh == L
x “W T 1_"“4. TN % ;
>, oWt AT N ¥ s
Fa ..r_r . " J.... _-...r__... ._.._ ﬂ.ﬂ_{r ._._. .....1_..“_
_-..._._. - W W, ....‘_.1........ LN ¢’ q______.‘.;._.
....... _,.... L......... u ;.}_n..r _ﬁ....‘._ ‘__.
d - W W Y ¥ >
o 2 - - £ .
= BT - . m
__-_. | - N e R e w it w e, S S Y
- i m m om m.mimmsmim o= om e om
|
.__. i \
' : | W v
£ P
-_. -
, ! \ x,m.,.. @
% j! Y ﬁ.x
! __” ¥
Yoo #
Lot o
% .“_.. 7
L v
. _ _...‘____
Voo .

Y

]

T L -
—_ -

",
i
S0 N

- Y
SRR X
.u,ww,.___a._1 /

I

FlG. 9



US D874,655 S

Sheet 10 of 16

Feb. 4, 2020

U.S. Patent

#
J T
i o
' Y
PRSP NN N
L P i _,u__,_
- PR AN %.w:
-— h = ......I.“H. ra
.__.._‘.,......_..P T .__________» ' .. oy I..Iu...i.....,.\u%
’ . g i 1 “tprearr
; h ., -~ L i P
A .____...,.,., 1-...IJ~FI......1-.N|I1.:|| .1..,___ fj .___._..It_...ﬁ_....r.._n._\\
¢ 4 .__.._..h.-.. ™ LS TR e — — e a — .l....l.-. [ 1 o e
7 ! fffxi. A . TRl 1}
; ‘ A\ N \ SRR '
’ o NREme . N X \
d 5 % s e .
7 Fy - LR . A i1 %
F A% oy ...._u_.n \ i . i Tum,
] L‘. a ..J...i. f.. .. .ﬁ .r.w....”. .JJ...-...J .a... T. ‘r.rF;.r
S . roaNE R W NN -t R
1. Tk ] .
o PR * » 5 * L™ 1 1
e R NN b \ BT Y MY
4 ¢ /oA N v u,m. SN ™. v
d v, ¢ Vi T g \ . W v h
e o WA i " N ' Wi 5\ H
\ , L We oY + vy N A
...-.....rl:...lz....lzﬂl.q...ﬂlqﬁ...f.l...r “f N * ......._._ K L " LR
& oo A I h . '\ \ v
& __w, ;o w R \ ¥, . LY N
..&. r ...- ._.. “‘ .-r.fu.q.r- mu .-_.J .J._ i..___.. X L% _._r..___ ...”.
\@ __i.._____....... \111“._-«”‘”...:.:..___ 4 . .r:_ by F O F K% N ._f,pn. \ L LAY ...._ﬂ.f-?
m ‘_- - ‘-._‘. ”Jﬁ.‘lﬂ. .- .1._.1-.. _.-_ .1. L._h h ‘. .J__.”...J dr.-f f...: [ =T m - _._. ...-r :._:...J .f..-Hn_..__.
‘T S v Iy N ‘ B e T
m .%M — ‘S .m. HI....\l__. _— - l..h_.l.l._. ~ s 4 b * F.... _..p . L] 1
¢ g e .u_ﬁ A Bt imem e s % AP ,.,u \ o . . iy .
.h. # 4 1H\v L ! fe ! s y 5 -ﬁ/ * 5 L N,
3 P ¥ ! . L‘ 7 i L %, . Ty 5
..v..... w r f # ! iy ’ v bt AT .-
! r, fo7d W x | f. \ = \
;o TN o e ™ ’ N “ . oo \ N v, \
-~ = i i ~ . Yty
iy \ N \
Y !
i ... . N LN .
PR .,. , % " N N
d_.,”/.. \ " \ \ AN .,...,.
LA . ha " fa
._....__M. .....___. ) n K N h
r.._,._..., \ A ! .._ . .........
A * , % RS .
._.._ 9 ... ._._. S . -
L N et o R
-1 .. v SR N
r__ LY W, \, — - .._,-.H-... . LY l’ﬁd’
" \ \ 5 N T T % ...,ff /.p,
_ﬁ ttttttttttttttttttttttttttttttttttttt L rrrrrr Iurlr iiiiiiiiiiiiiiii .l.M-l.-..-...- ...‘ﬂ ﬂf - - If.f.&;f.—. ra&.
’ ,.._ ' ' ' : f...? ......J.ff?s?
L 1 Y 1 ' -f em, T
1 ] | : , i RN et
i f { i ’ | i s
J ! I ! ' ! u HH.-._...__._.___..
if ¥ 7 q - e S
m m = em omm ma m- m m m . L A ma m. m am mm . L mA M4 . am am am .m i AmE m4e m am am m eum am ma ma om ma ma ms m om m om e ms m m m e e s aa ms m om m m mam s omg m ] - Mo s
i A FoT . L o — = o
i r -~
" i
F e e e e e e e e e e e e e e
._-.‘n Bl II.I-}”L. .l.h. T T TR U i e I.ﬁ.-..l _ﬂ. _..nl - .l._-l..l == ..Jn - -..ﬂ-.l. i e o 1 ‘.n -
% f-..,-...f-.!x.m.., R A ,.,., LS Ty
4 .aj-ri...-..q.ﬂ d ...,._._ ! __.\h W/ ™
/ i 0 d_ 5 v ——
! H‘m- il i ﬂr ; .
I ? .__.__F ._-_\..,-“ i J
; .n.. 7

._ h.. " ; - T ——————————— - s . ,
ﬂ .9# L -y ._\_ li.._.___l -H.J

. _nr . .ﬂ.__u.-_“ 3 . ..u
NS, GUS N 9, - 22 77 PR SRR SO0 . e
Ty % b r p .

| ROt

r —
h:. — e = e A = hkﬁ-&.tllih.... [ S .ll...--n.l ma ara l._....l. - llﬂ;lﬂ.l.hl -
e e .:r S [ — ..l.kv ek mA

FlG. 10



US D874,655 S

.l._ﬂll..-.l
NP R T
o Lﬂnhhﬁ?frlnpr:1ulnrlu ._1..1. “.n ?IAAI...AI..“._IMH-HH.JH-HH.HIII-..
T \ -.-:J--f-r.ef._r e —— T Iy bop pen o e ey - g
w, CHEEea ) e . £ [~
a = i S : e
N o - i A o
Yaooto TN _ : 4 S el
\& v RN Ftﬁ " X 1 ol
'S B ' (o
v— RS - ! AT
W AR, _ 1 Iy £y i
f __"..._ ..,‘..,.J,.—.rah.....r... T-ﬂin"-nulul.n-iu-.n..-n.-n"-nululh-iu-.ﬂ-ndn"Tﬁ..-ﬂfﬂr-ﬂ.tllrm.fmi.ﬁmﬂnn ,.in..ul.hln-whlm_:u i I
= M T : X I BTL o
Lo i ) ol B
X b T __ ) Iy -t It
- oo 0 o 4 N
Yo \amHL - ! } 1y TERE o
I - \ 1.._1: { , \ i TR Pl
N W T or e , } i TR bl
R oy ¥ ! N
b : i1ty : y ! TREY .
] | .}: W ._ i g ol |t
e b Ll [ ' . s . i It
i 1# 1 1 i i 1y
h . SR TIT 3 ) 1y P 1
3 . : bl | i !
72, ) = 1 e T S L
llllllllll 47 L - Py . 1
i : : | I _m 1y ¥ 1 T Lo I 1
" i w.___ r.m b ¥ .__. ti ._:u | ¢t
G _ ot __ \ i\ P .
1 .p.,..; i ! \ t __T““_ h ”
: Tn__rr“_..__ i ! ! H (Eay o
h ! HH_.H..H.# h._ *_rr__ &. k u. ._a i __:;. i |
e L ol <=~ Sttt D oy _ ._ ! i P
e e mmm e P Al T T R NS, I ¥ 4 g o » MSOE i
. ; _ . | 1
4 Er o v v o ; 4 :.m ; _, ! i L It
i ....-u.l|||.||-|||Ii.||||-|.||I|.||||-|.|II|.||||-|||I|.||-|-||II|.||-|.!IM|||I+.|__. f L _ L JRIL i It
2 s P 9 L o @ X 2 ol ” } ,..“i:. FERHE I
P :_. ._*Lr.:n: Ji I , } - b 1
0 u ....._l%.— ._p_ _ﬂ“_“ _q_.-. T..”...Innﬂ “l._.u.l.u...lr.lr.l.. B o ol I.....uul..u.tﬁl#l.wu.i'!‘%.ﬂ..ﬂrﬂpﬂ.-ﬂrﬁ-ﬂ;.ﬂ."rw.l.!uul.! ..lv_..r—l.__n—:“ 1 1
' . ! 4
__ 4 N ! , \ yi Yoo e )
e o Yo SRR, , { X b L
F i I o _‘_.._. ._ { b i .__w__ ___u: -
4 . vy S Yy ‘5
A— t W y ", 3 i A Ly e
] I _w.__;.. ’ pn._t_.\_ﬁ.m _. A fy { o= ;
. L1 S P , ,. ¢ e T
._H- \-.-.._. .-_h..l.llm-.vﬂlul bﬁ P = |WI.I-L-| M .___t........
* - - .-...rll.._H .__ Mw .I...It.u
b f.__ ..___x_.._,. il d e - TN = e = - .d. u__T.r..l.,l..__-_..__...__._hLl.F.J..
' _—rm T T o e ' inidialid -=
e e o o o e - dwm.f“f.nsﬂﬁ.l ez ot - - T Trel MY e L g
ﬁ. . ~JE .
= {0

U.S. Patent

FlG. 1



US D874,655 S

Sheet 12 of 16

Feb. 4, 2020

U.S. Patent

.....l..l.-.-..

M
! ..;_..,I.w '

*.—l.r....rl.r..rl..-.ul.ll..rl.r..-...r.-..-.ul.lu...rl.-...-...r.-.l.u.!l...rl.-.-.-..-..-..l..l.ll.rl.-..l..-..-..l.-l.ll.rl.-..l.l...r.l.ll.rr...rl — o o mm m vm med e m - #

f.. —— .
# * - e -
- —_— - . -

— ‘_m

!
mpnlul.ll A m im LA m. m. m M s . LE Aa R4 m. m M M . LB AA L E M M M - LE AS mi m M M - im Aa mi m m m I-l-nlulﬂ m m moimoe:mam. m Me m mosmomsm m m m m omem mam m = o= l.h-nle.-lrﬂpnlu

T
4 ! # m___N
3
3
3

-

—qq
0 M
PRl

W P b e g

[ j _ 4 _Twuu.....,
pa T T T LT gy mememmemim = mimmemabcmc o o -uh...n.__
- ...

- e am am

e —wm Tw W -

@ ™.
(2

+ e w.- ; ..-1|. lr|.. T T a - T T " T T T T T T T mi..l.. T e T T T T T T T T T l..IFH.-.... r- .._..Jnl.i...lq-.lq‘.ll.qi.illul.l- .|1|-...1||..|I4”hhh||.|..H...-.I.l.lq”hhh1|.|..H...-.Ipq”hhlh“1'ﬂ|“hh“““u”.lh”“lhﬂhﬂ*

i e ol e L e |.% nh.l[ﬁ! . S I TR T T i, | :

% m om om . v w owe wh b A -_— L Hiir ._.?“llmwhﬂﬁ +_

/ .1|..m i . T Tr == L .w._[ﬂ - |.l..|.r.ﬂ...|_E|.|.n.. . fw o oma e i

> L '

m_ Wa- lllllllllllllllllll S8 " 1 el e S

“.’. _ SEm RS SIS T oa

' ¢ : HS‘.J!.

hoh
el

Y
N ey B, L E—T 1.....__...._. "

e A m A a E a2 m_ & am = -—=m —= A LT E_ = m = =

[EL L

—

L em e LR lmm e e la s oms = = om oa s i.__._.- <igick .mni-.r-...r....”r- _.._f,._
- v | ,.a...{s .
.ﬂn..q F

.
iu-h . - .MH. I e ..m. - - - .-m.. - cm
i ' '

45_;,

K.

Huﬂl—+

P DRI T
]

E

i 1 ..___.___..quJ._HL—# 5555555

b
i
¥
i
;
A
[
i.
.
N e B e _J-_-.:‘_E‘-_l:-'_l‘--_-l‘-

St R 1L Sl S dtoaiodioteliog

} it St T e e — T T T T T T T e
| [
i r

! .
! Il b

AT T T

*.ﬂ R R p e s s g R e s B

) - )

) ke
) g g
. =

¥ ,..-..FI .-..Iu...__r..w-l. | -

- ]

L. et i fry Ao gy e o o

._.._..__.__.._.._...,_,.._.._..__.__.._.._.'_.._.._..__.__.._.._..,_.._.._..__.._.._..

FlG. 12



U.S. Patent

Feb. 4, 2020 Sheet 13 of 16

-'I‘
-
"~
I |
,-"-r-. H"!—-—.-—- —n
, ' =
! __.r:!"""' J: I
. s
i £
VoS b
- =}
"'1" 'i' il 1 r1‘ I !
— : f |
. b= S FSO S r
'% L R B AN iy r
ERE =4 } J
F i o ! bl po !
:J F b oLy oo M b
3 [ ] .
¢ 1T H 4i H yo!
. K e
i[l' " -1 1! *; M M
i \ T ] o i '
:4} I | _}.!;":" [ __!I i i ‘
L'j i 1r ,"':-’f P g ) .,r'f t :
f.li - d \ i r '
-i ! - "_-"' r i1 - b :
IH L "r"r‘.-'-" . !li .llf;.-r" b I
b | ‘ ’ - '
W -{( r EET } .,
:“ | ii "'a"-.___-___ ___.__..Li—-‘--r/ ..r I, L .
o SR Lo b o S U R
:H. ! | 1 1 :l r | ."'»ﬁ.li !
LR - 1 B R
1 ’ L, 1
LI § v v r o
.ll r :ﬂ "-"'a j h il- i i' l‘:: 1][
o e ! , 3
MR A AL o peo
vy v . b o 1
I Vo ) ) i~ -H
l- 1 . 1' 1. :L f [ | ]
-H l.'g f h‘i'. 1
1., v v ' ! :
. i% \ foy oo I
LA \ X ro A
At \ f L w1
) ) ' P N b
L ‘b - T e Tt
L _._-‘ .'1
tl:. E.q -h--—-.—l'-r"'_'-r .H-g‘ fll
R W
Rl i,tl gl o
" ",.i " g
1“ y Hu.,\ i‘.l“ﬂﬂmﬂ#“-f-‘-%m-tttj“_.; - X il
'|||} i:.n " 35-_-«.-*‘.Ii s wm =, = --i-l—--i-i-—i— - ) h'l‘._ l'l.-" JE :1
E | ., - B b '
11“ ’ L1 !‘i*,.a"" i __ ‘-. % A §
e b ¢ - T PR B - T Ty ! F i
:Il ' b IFI:? ,."'.J f":r""-h‘h“-lf - "‘-..-lr.l"-.‘-‘," Hx}.} d . il
b ST — l':-":' i !
l'ﬂll'L y L ¢ F._f' ;::\H I == H {'.‘j H 3 / i A
ST VAL (i TR ATV
'|.,hl: o 4 pof ak Ly &\u_:ﬂ_-';:r {;\ :-.i [ i 3 ”'
'uilt L g *-.‘;h“‘"';,, 1‘ i A v ;‘*‘; tog o~ P!
J"_'& ‘rp" 4 1;: E { N :':':_,_......Ja:- =1 ;AEL'-‘-T—J-& '=-L-":‘-"T:: - t E ; - Hf- ]
' - - o e o L ; *
R L 1 L r_mu- S i . 'F;!i .{ § r f iy
. 1 “ 1 1 i '? ; "J‘ Fo
e 4 L - SR
A -“ L} -. = rm = TR Fa- £ '
A T, i W ooa k:;#’_—,_ﬁ__—fg_—_ -'-a|;--..=_--._.1-,.'-:-.:r.-.".l':tt?'J P f‘* i "'ﬁ m i/ _" v
{ ‘}\ i . o~ ! . P \ ) PR
A Y N - T ‘ A S AR
CN T el CE T Wi
) = - - X - "....i
! '\\\L ‘1:""‘_‘:_“ "'_“"*-"uﬂ'n.r-raa-.:-r-lu-.-u.:h-l”-""" .."'"_.'-"T: r__"' {:; F
' L . -"..\___“-“'- 'T"' ' _.l'r -||I
M - kT b - p — o £
LY — 1_11-_-*_ . . . -,.ii_:-'ﬂ' a— = Fa - -
N SN F:‘?T?-?"?t"-"—f_-?-‘%*%?*——-"-ﬁ‘i'f_"ﬂ":'“i_""‘:‘:”*'r.?:f%h TS
Hoh " il“:-.x R e e R h . -7 .:‘;ﬁ It | o
L T NP L I L S I S O
Vyowy e TS T AP b i
Loie o i RO B il amt L. o ks
- e o ‘:':_..._:I:.'_"F

FlG. 15

US D874,655 S



US D874,655 S

Sheet 14 of 16

Feb. 4, 2020

U.S. Patent

- e = A ow =4 i ma At m =
_ R |..-|.|.| - l.n....ﬁ...l-lEt...u..h..lrw..rr.ITH,H-_
ca ES & — ....s..__hllll-l-_.l.-_l.lh....ll.__._
r. .-.aﬁn.....ﬁ -~ .ﬂt-.____ I oot el i i S il S = =
._n_l.._..ild..ﬂ.:._-.u:.lﬂ.lﬁﬂp..ﬂln.!-r}.i - l.p!._l.l.ﬁllut.T.-ll_-thu.ll. - em - T — = - -

- A m om —m —m i Ea -dm- - i e )
T e LT I e !
TE_T m .“_ — L . a .i Rl .I-..l..l|l-.f.||.1r- e S Sy Sy S e ———
Froo: o ey oy i h.h.._.,.. . Lo ...I-nu....lﬁ.-..‘ e SO SR 3 llldziullrlnnr..-iflmm,ﬂ" = - .ul P —— ll____rW_..Hr g
U ~—=hiin) TR P e R e N WL I e, e, ey ey, ._.i.n.....I-JlHu.rn..l.ull... o o e o [ ..il.__...-_.-..p ) _lt -—

.

ﬂ.._ﬂr..lura. " WA = 1) . e I L i S S T, — — gt Td TR R
P SRR .
1

- ﬂT el i e e el e L e i Sl .|'|-“.|l-|ll1.!..
o e e e T £

i

11 0

—r—
-
—_r - -1 F— W W SWe W T T Fe1 P W e W W, =W =W P P W W W oW W =W Pl R W

I

\"La-.-a..-...-.-an..-.-.a-.a..-a..-..a.-an..-.-.a-.a..-a..-..J.-Ja..la.a.-.a...a..-..‘-aa..l-.L-l

§
¢
'
!
!
]
iy s bl
§
§
¢
'
i
!

F
_“._ ml.-l...l..l..l.r.rlrlnl...l..l..l.r.rlrln_l
’

™ ohsm. m m m m ot mm mam. o m m . Le ma ma M. M M M .m N mE ma - am = = .moLm mE R

__ﬂ. e i ki s s a a im s i aa = - 4

|
.
,MFW?HH_;--..ti-.:--_.-w.:tz-..r

¥
4
]
F ]
: -
&
ii

—_ R e N 2o e,
e 1 ) - I e
) 1?’-*!-“!# J_Tr..,-. ..lfﬂ!i..l....l-..ﬂ#:

i L i
N -, .
- — — - fﬁqﬁ.ﬁ..}lﬂ

- = ekl -
N ——— .I_-|.1|r.-.”-..l|l u # .&.J P-.rr.-r.- - e
4 -
'

SEEmwem

LT T~

= o
.
lllllllllllllllllllll e
1
o, . . i ek
.

—r o w— w— agr

o oo om gl
"-'Jr
.

..ll...i

Lo B
&€ b N

. ¥ .
2

o a9
=
t o

G oo men g
L 1

=
-
L

]I-
:
)

-{n
L T
4
I
/
i
\ ;
ﬁ..
1 - il
. '..
)
-ﬂ-mﬁr-—""

Lo EE R,
.I._-.1 _HII - IL... nr:l.ll - .,.r.ll.%
e a B .ﬂrﬁ-# t "o B !

L~ | L L .__q.-.____. [ > 4 = :u
nﬂﬂﬁi.-_;c.‘-ann.unlii:.ﬁ
' D D A D e

a e alflye ¢ w0 = _ﬁ_____
¢ o _ &4 > 9o L

« & +f 0 T2 8 & 0w
nn._...-.-.__ ;._..ﬂ_n_nna_-.-__,_
e et wih N o & .-M._‘w

[ PF . L JF

T Lt Y2
-x ll.%\x. An oe—_ T

o 2T I

am im o e— = = e — = == = = = oo |
Jﬂuﬂ.ﬂ. mE==7 r ocr e = = — — . T T = el TIE TR S S : o R S T P A
\ Li...i.l.! I._._....rn....l...l ; -ﬁ » 1..".. T ..._._.lr.m..u.l..-H. - PILH\MTLH.!!LLH..#ELTFHF - ATH WTF WO O P :h..ﬂ.#rﬂ:“:”ﬂlﬁlﬁmﬂ“.‘* m.ﬂu.ﬂq“ ..I:”.Ii.ls b i
S E . Al ) = i =2 = I oy el [
l....l- -, o, Cam T, —a wa - 14 ° E. s L T e e Sl ek e e B Sl Sl el i ey, Lﬂ..uu-..ﬂ.l.lll.l.l ram Tm R -, =,

BN o e e e r-L.{....I.....U..l...h__Hm..hu.w\..ilu b : =T PRSP

: L‘.Jﬂuti - - - T £

Fﬂluﬂﬂﬂ.-ﬂrﬂhﬂnﬁw I.ﬂ“..i}iﬂ\li = l.._nll-.l.r-l.l....-lrl..lﬂs...-.ll.lll th e e o m e em ey em 1.F1 - & o .m - e S e R jullﬂ..l I_..LIP. - - _" . .Mlﬂ.-ll.-..-llnlﬂ_r..-ﬂhhw.l.-

ey - .

AN T ST _ o Ty
ARk TRt e e e PR :
— I...,ll# - s - - - mew W e P P -

-

-1 1%
l..llllll..lrl.lj.lll-.ll.-l..ll.ll'l].l.ll-l.ll -

FlG. 14



US D874,655 S

Sheet 15 of 16

Feb. 4, 2020

U.S. Patent

RS S
] 1
; 1

.l.!ll.l‘.ﬂullﬂ.ldl.l.r.m.
P— — et & =

-
—n

] - e
e T Ty,

e LT

T, o B e e

[ S e )

,..U.J.

....,_...wr..ﬂJr.nlii.,.riii:!!-.11.;.;.--.--u.ilu.__r.r.i1.11.

.....r-.ir:{l-i.ur...!..-

—r— —8 — Timm —Ta — w— —

R R

e

FIG. 15



US D874,655 S

— et —t oy m- wm. m. o
e - am aem m Tal "D ML -

- - W
_..ll..l. - — o - ) L
- TR A A Es E e e - oeE o T e e e, e - "
L .

l.ﬂ.l.ilu [ ..“rur — = Fw Emm. m am —m ek ey — — w— u- e |.—I.. — e e o —
\._.M...l - an - .l.—..."n.. e e = w W CE I B Bd e e e e s =wm wow ll...llTI _— e i - - .l.rl.-l.}.
H
] A ,..
- — I*.IP - _—t o —w —m 4 - . .-._.-...r_..
-

a

~4

- —— A e e wm m e b e
._..|-.|l|......|].r|..|.|lll1ul.|l-..-. .Jl.-.u.ll.l..l..l.l.l..l..llrlllll.u.lu..l..n.llll[rll..]
' |
- wm. W om - - -
..L....L. ...f....FIf-.-...HIl.I..I..I..llL....L.iI!..I..I.l..l-llll..||1..l|.l . - m e e S e ok T e
] '

) R
- -
;. [ mr: m = = = cmorxorr e w w e w cm orx mr s e = w w e -
. - T T T T T T T T T ST ST I T T T T T :

%

V¥

i
|
o A 5 £
]
B \:,H ! o
Ll
-.L_‘_.L‘-.i

iy
/

—_ o =
—m

- = —= 2 — F— "= ™ = = —m - o— — = -

Sheet 16 of 16

]
|

- -m —m rE e T - W E- TEm FE e T T E EE A TEm ME e e E e W TEm W e e W Ee e e

gl
bl
i
[
!
]

Feb. 4, 2020

—_— e A A A A e e e A A A e A s A

U.S. Patent

FlG. 10



	Front Page
	Claims
	Specification
	Drawings

