US00D8576365

a2y United States Design Patent (o) Patent No.: US D857.636 S

Ueda et al. 45) Date of Patent: :x Aug.27,2019
(54) SAFETY CONTROLLER WITH GATEWAY 2016/0170922 Al*  6/2016 Rose ......ccooeve.nn.. GO05B 19/054
710/305
(71) Applicant: OMRON Corporation, Kyoto-shi, (Continued)
Kyoto (JP)

OTHER PUBLICATIONS
(72) Inventors: Hiroaki Ueda, Otsu (JP); Sadahito

Otsu, Kusatsu (JP); Yoshimi Azuma, Google iamge; GE Automation RX3i PLC, prior to Apr. 30, 2017,

Moriyama (IP); Heita Nada, Ritto (IP) 1 pg.; https://www.google.com/search?hl=en&biw=1536&bih=813

&tbs=cdr%3 A1%2Ccd_max%3A4%2F30%2F2017&tbm=isch&sa=

(73) Assignee: OMRON Corporation, Kyoto (JP) 1&ei=1QO2XPrPNpDI_Qb5npSQBg&g=programmable-+automation-+

(**)  Term: 15 Years controller&oq=automation+controller&gs 1=1mg.1.1.0701513014.
201431.217966..221246...2.0.*

(21) Appl. No.: 29/645,784
(22) Filed: Apr. 30, 2018

(Continued)

Primary Examiner — Selina Sikder

(30) Foreign Application Priority Data _ _
(74) Attorney, Agent, or Firm — Capitol City TechLaw
Nov. 24, 2017  (IP) oo 201°7-026207 - CTATM
(51) LOC (12) CL. ..o 13-03 (57)
(52) U.S. CL The ornamental design for a safety controller with gateway,
USPC oo D13/162.1  as shown and described.
(58) Field of Classification Search
USPC oo D13/123, 162, 162.1, 184 DESCRIPTION
CPC ........ GO05B 9/02; GO3B 19/05; GO5B 19/054;

GO5B 19/056: GOGF 1/182: GO6F 1/183: FIG. 1 1s a top, front, and right side perspective view of a

HOSK 7/1462- HOSK 7/1467: HOSK safety controller with gateway showing our new design;
j 57 1474 IG. 2 1s a front view thereof;

See application file for complete search history. ;;g' i i*: z Eéthflgflevﬁjx;htirgzgf-

IG. 5 1s a top view thereof;

IG. 6 1s a bottom view thereof; and,

IG. 7 1s a top, front, and right side perspective view 1n an
opened condition.

(56) References Cited

el BeBeclezles

U.S. PATENT DOCUMENTS

D307,265 5 : 4? 1990 IShidaH *********************** D}3§ 162.1 The dashed broken lines 1n the figures show portions of the
1)309’446 > 711990 Ru.ss? “““““““““““ Di“3 '.‘62‘1 safety controller with gateway that form no part of the
D325900 S * 5/1992 Shimizu .................... D13/162.1
D482.663 S * 11/2003 Droulitt .o.ovvevvvonn.. D13/162.1 claimed design. The dot-dashed broken line 1n FIGS. 1 and
D527,349 S *  8/2006 Lee .ccccoovvivviiiiinnnnn., D13/162.1 7 views show a boundary that forms no part of the claimed
D559,205 § *  1/2008 Takahashi ............... D13/162.1 design. The boundary extends vertically from a bottom
D770.975 S L1/ 2016 Nada ..o, DI13/110 surface to an inside corner at the intersection between the
9,699,930 B2* 7/2017 Miura .................. HO5K 7/1474 oht side of  hodv of eat d the circular t :
D815,606 g *  4/201% Nada ... D13/162.1 rignt siac ol main boday ol galeway di C circular 1erimi-
10,194,553 B1* 1/2019 Chakraborty ...... HO1R 13/6272 nals.

2007/0073912 Al* 3/2007 Ozaki .................. GO05B 19/054

710/8 1 Claim, 5 Drawing Sheets

-

 ptetet

< S N < A N

)
- p
Y,

'-.'-__-.
. -
H D T e et
H“i: T M
;@. — -
L L ey S e o1 o . T
iy A
s :
_..-" P i
H
A - - = -_—————— - -
;
. -

{{_-_-_
!
/




US D857,636 S

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

2016/0205801 Al1* 7/2016 Miura .................. HOSK 7/1474

361/679.01
2017/0244197 Al1* 8/2017 Takahashi ............ HOIR 13/514
2018/0098453 Al* 4/2018 Ueda .................. HOIR 13/2492
2018/0132382 Al* 5/2018 Baran ................. F04D 25/0613

OTHER PUBLICATIONS

Google image; 5 levels of programmable logic controller, prior to
Apr. 30, 2017., 1 pg.; https://www.google.com/search?hl=en&biw=
1536&bih=813&tbs=cdr%3A1%2Ccd_max%3 A5%2F24%2F2017
&tbm=1sch&sa=1&¢1=8Ac2XN70AYOc_QbMpoWwBQ&q=

programmable+logic+controller&oq=pr&gs 1=1mg.1.1.0167137017.

9500.9974..14654...0.0..0.55.*

Google image; CompactlLogix 5370 L3 Progrommable Automation
Controller, prior to Apr. 30, 2017; 1pg. https://www.google.com/
search?hl=en&biw=1536&bih=813&ths=cdr%63A1%2Ccd max%o
3A5%2F24%2F2017&tbm=1sch&sa=1&e¢1=
Zwq2XLgLNMm7gglGLLIBw&g=programmable+automation+
controller&og=programmable+automation+controller&gs I=1m.*
Google image, VIPA Programmable Logic Controller, prior to Apr.
30, 2018; 1 pg.; https://www.google.com/search?hl=en&biw=1536
&bih=813&tbs=cdr%3A1%2Ccd_max%3A4%2F30%2F2018&tbm=
1sch&sa=1&e1=gA22XKOtDouzggiW_5 wBQ&g=programmable+
logic+controller&og=programmable+&gs 1=1mg.1.1.0167)016)0167;012.
182237.211965..216634.*

Hiroaki Ueda et al., Programmable Controller With Safety Control-
ler, Design U.S. Appl. No. 29/645,795, filed Apr. 30, 2018, 1n the
USPTO.

* cited by examiner



US D857,636 S

Sheet 1 of 5

Aug. 27,2019

U.S. Patent

A T T T e = = = = ..
7 Ly 1l._....ll_..|||l._.
& LY
‘.--__. ..“”. ...- ...- .f.. __J‘"_HJ.__J.. - ..__.._.ll .|.....r.l..__ 1111111111
PO TR T SO e M IR A T \
e % e v e, ¥l g SRIRR Fan, s Y .
L . n, - l...”l-__.._...n,.._...__ ._..un..ﬂ ..._d_.. LTl T R A S i . .___w_lll....l....l.._.l.-..l11._ LN . N - - "
o v r _.,.._. ...-.-_.. _.-.. N, J.-.....IH..H. r#n”...r ..W J_ ot ©ods ol e s oo e s oo - ook - L L ﬁr -IIL”_..- -..I...-.ﬂﬂ LT Ny
A Y R S X Ry TEy vt R, TR, e N
v K "y . - T wﬂrm ¥ L] A . e ey PR T T .,
/ \ : i X T A oy L, WA g .___H..,..u.. AR 3 ,
P T e LV PO W Ma IO, IFS \ b Ny Fatd R VoS
. A EANT W FE S T Yok ..f!m;ﬂ.,,..wn..ﬂ,._. At
¢ T N R N LR CUNIER L A 3N A
1_. ] - . ..... . L ) . T 1 _._.. hl.ﬂul- - _..In...l . L]
AR SR "3 AN DR St VSR TENL TS v
Y Wi - &y h_..,,....:_... \ K _..u_.m, T o, b 3 f.wﬁﬂ.. wﬂn,r Py b
N AT L] St AN N =g PEa N W R e T
Ul.l_-._. ' ._‘.__.__-i.ﬁ.-.‘__..-.,l.ﬂ_rhl l.-_.__l £y ........ 3 N ..... N W.u-u.l._ﬂ_....._...... ......r...-".-....r. ....u..w ._._J N WL #n__..,_.. ..th-.nr,_._..,..-!r -u.ﬂ#:r _._.-____
T I PR N NN Ot SR LR R L A .,.., nm.ﬂa.... P S L A
o - g A ! W VA NS T 4 C O e ey
FANRR SN AN AN ' AT P S N Sl TIOR W oEd L PR T e \
- LA & ko ) n L = gk J.l"..r =% b e e = b
s . I AT L L A " = e . - . ;
AT Lot ,“__.__w_n._...ﬁ..,_, A R A P’ ot st + vy F N, mhﬁp; et '
N NEETIA Ml AR e N et Wa Toud U N R CA
oty g W . yERSL R, e 3 . S Far T R O \
“ .u,:ﬂ A A AyAd 0 v e R ey T A R = -
o e YU AR Ry WM Vel S ....H.w_;w y IR Rt SRR
A Sa W e Y hdexn ¥ W N VEER AT AR \ oA S AE SR AN
o IR _..... e ey A e o EER ey, Y Y Mok Yot da SR Sl
FS \ R A P o VA e R s " DR A, Py ow
' p N N 1-1._...”#?4 b w..nru..huu_._.._ﬂ AT R L Vi IEw, = T w % ma wa wa me we W W W oy rsiri._..n..,rLﬂnn... %
i - ...______. " ‘I.W\ it B S | ’ AN L S o) P | e Y W - - B W W, B A W L ._-_. = W = I Y
vy p NN oS PRNN e, i U705 SR A =g, Y= v - - w e e e e e e B e W Y TE s
..,....__w,,.. Y fhv._.___l__.. ..nr..r. Ay Mo b WH ¥ — v et e - ; FEL IE® = L
.m_. . .... ] -rl . t__lllb r._..l._.‘_...f .ﬂ rﬂ. . .._._ ..._... ”r. LY ....-,...._ ._r .u..__rn___r.. .__.l..nﬂ le dm Am dm sie mle el el b ._.. 1 ...l.”..._.- Wf ..l.r .ﬂr LY .._._
7 ..,__m.,..m.,.hf R .w_,._.. I __.__mn.h..afm...b.___.,m...‘.,:.,. \ ,.,,,..., SR TR YV PR iy T fﬂtﬂﬁi.ﬂf Lmi.#.w... NN
W L .;.. ...F . !- ..:_ _.r!rr o hl l.- fom h.r IH.J. J“._f-. |a.. .a... . * r...i.ﬂ.rl. b.. .rI..La_ " = 3 ﬂ.”. "..r-? J- ]
¢ S MVt v LA L Amre 2 N RS A A LTER, rEd 3
4 ﬁ: ;-.. -J.# ._.r. .u...l. 4 f r# 3 rl._f H_.‘h..ru_. ._‘..*..t -L.l-. ‘J-. J-. J-..J.r.f .fr- J-. J.. ._.l Lﬂ“ .ri.l. 1.- _a. H .l.i y = ﬂ . “i..ﬁ Wll.l. -.r a...- .....l.:. 1._. _ ...J
4 N LAY L ...r.;.ﬂ.}hx..._“r SR Sl S A A oy =g P i s o B .“___...u,.ﬁ,. L
\ SRURNERCU R NFAL DAL R el P = Y R SRR =g, Sy Sl ® g
i n . LT LI Y * - Lol Ay Wt L - -~ s i, i Y
A S WATAN T TR e g T AT AR PEe L TEn S TEw B0
7} ) AR WU PO e A DA AL Y TROTTRO: Sty YN e
. LR ......._.. . ._f.... s : ey QTR - s . Wt o= - - S . [.u.l....n._n _ .w \
P v & COWR T ATy 4 AT - Lody, WY R e s 2 A
— g A W SVRAY B, v R T onlhaie Sl Sl LS T T
Fa% oy F Tul.._.__._. l........w:.. '\, ..._.._F __....._ LN _.”.r.-_.__r...._ -, . . - My PR PR, PR W g ' ..._........tﬂn...._. .TH_.-..__,__. -
4 Yo sy g s N T L WA S S S e e S W TN el el Ty N

. ,.. 2 . W W MR T R L A "

7 % & ! Hi‘..._____.h_r..,q ﬁ___nﬁ..lu_...._. ...."_. ..F.ﬂ._......p ....__...._. u.ru“_... ......p.....r;... ._.._..-.T._._. ......_..-._.I...I._.I__.p......_.._...l_._. PP G G R W TR W R R OB W B By W A S .f-l_.w....ll._.. ~
PR S owd L R W % b .m.r L i e e = T L I .
R o ___r r A . W W ____H._. I L . 1 b A e A e e e e . LR R R

.ﬁ F \....u rl .r..n.—_. .H. \ ._-._-._..\..J.-_.-! .t.-.._...._ M #_._r_._. .m, .__n — . i * - -J e e e Jlu- - e A o ea - "
. " i J H \ N W T R . . -

W Fh WAL AT A T N A Dol \ ! PH -

! | 7 . _rr P .._ﬂ._..... ’E s 3 Wi q.: ~
W e ] WLy TR I Ry i ~ i ! ' -~
WY __ AT R A Y T3 SR — . | ! e
...._._..Ll.._.d_. = -h. N Ll -_...-._#.._ tJ.n..._r ...__u.. g oy .V. “ ..'. # |._-.|_-.|-1.T_...T$._T_...T..H|.-|l|.-|.l|.l| - .l..l...-rn,...- 1111 .q...-.- _._.___.l. o e e e i e
P P § .,...ﬂ At = Lo WA R 8 /e e v -
ﬁ. ..-.ﬁ 5 ﬁl”-..r.-“.T IM‘H."._I.‘..ﬂ...-f. ! .J..-T.__.. .HJ. 4 |.ﬂl..‘_-.1.. .lrJ.,.. ..".._ ..rﬂ..”u.. L LI S ..",_. #. — el el —k ot At e — — — T.l|.l|..-..|l|.l.“l. |d.‘..t._.. 1111 — - S
L 1ﬂ___.____.nat £ ....r.lm ¥ A % .."..._.. F
; i 1 it s S R Y ..._ o R Y SO e
d ..[.-.“ .ﬂ = ._‘.JT:._....._ _.l.r.ur_n_____. i..._..l!._.....F LY .ﬁ_ N ._r . ......b e e sl
.__.___, PR VN Y L “...,.____,JT u.h Ve, % ...v.._ ,,... B .,._.. _.m_.
= =a i __‘ i . = n . . n ___._ LY - -
A \ WLy Tk Aot inl .“..ﬂ._‘.__..ﬁ.__.‘_. AP N T
' . = i I - o A L . L
N ,....m#i .,.,.._ﬁ.%.ﬁu.__,.,..___rh: .wﬁvﬁf__.?u.._. ﬂ..,. W ;.,__w,.v,.. .,,,w,.. N hm.ﬂw.hmww
ATl 1 AL ¥ 4 LT O R wal™ B ¥ I T W .ﬁ.__. A
ﬂ.... n__... h.....?..-t A L T f....n...“_____Jw.. -t ..J.,.. Ly L
.__..ﬂ_.mlne.__...-..q ’ ‘._M\llh__rﬂl.____.r__qn.. huTr.._..r .__....q._,__..a___uJ..._.. - r.lﬂ.xh J”.-_.. SRR o4 T e b
YR 'y ._rn_..x..“__r.___.r Ay ....ﬁh_.__,!hnxu___.pi..! .___.1&......__:,.1.!.__..,., Ceaobsd 0 T e
AR T v o ST VL o NE T o
j! LR Y b A S L A N g ____.__......
W ;.......r;wh..;n%.,___ Aoy RIS .rn._.:J.: - “mun...___,x - £ A
R TR R CAT T Nty ANy T,
PR L f R e e S e £ 4
0 N R PR A | R AT G
KR A -TH._.a-w..f. AR D Sk
G TN e ,F.,..,__,..H_JT.,.._n JV.{;_H.J,-.:.__ mﬁ‘.,._,.,.,..
2, b . vy e = T e Ll
R S SRR N T L, 3
_......F._ ..p_._.ﬂ_..__ _“...l.rh._.J.n.l o _...r..ﬂr.__.-___f-l__._-rhp._f .r-lr p — ...1...:.....1. .....-u’-ﬂl.__'
G e e by ] v S AN AT .
_..r..."_w ._la..... .ﬂ 1+ ..l..._.l .‘.t___r.,. ._-_..-.._"T.rl..ru P -ﬂ___m__\. J_.-rn ..-.....n. .'!n_r.‘.ur .-_-..rJ \
TR Tt A L L P g L e L o /
N L R ‘.ar,..,_.,.._TU. Wiy o B
P = 1. vy [ ™ ,..,__n.: __.h..
WO 4 (L s ,,_...u,.. o e, J....m.m\___,am ;
NN p! ._‘.H..ﬂa“;..?i.,..x LSRN .mif._.ﬁ;.u...w; v ——
CRRVE AP LS A L L AT Py i B =

FIG. |



US D857,636 S

Sheet 2 of §

Aug. 27, 2019

U.S. Patent

7

I
L -

o

(IO

I:-:-_-. -

i

- e

- ——

— -y

s =

=

!

!

FIG. 2



US D857,636 S

Sheet 3 of §

Aug. 27, 2019

U.S. Patent

bl ol e |
i e A 1
I__. = g e '
ol T ; '
P _ ' i
el - ) Y L ] .
sl ik by F Ll L H -
Ll o s . ] i ; .._- [ -, R -y A L ..r L X A ._-.J.. CA R ' .
1 { i ' f f N 1 h ] - , 5 if
4 ] .—_ . L] i -‘ ! r . o . IT.. - wmoarwm ow- w - ] v H m v . V I.._n. 1 w .
i r o _ 1 .-.....1.1._ = . wr cw ww mr - - nm m. m  m rm e m ran .......I...J__ J... il | 1 } ¥ , e - r 4 L.
' et Y G Raf g g B . R e A=A TN d R S
i . U T ' o oo e e ' VoY e \ i
P e i L Lo e KT TR i e Ay e L Jfom LA
) -"ﬁ # ﬂ ’ J. If J,.I.l .l...r .1 I “ R i + m ..- 11 ....:ll .-.....‘ b 1 :
//.”. ._ R R ASR Y, W, ) R e P Cur b
. ! — F - . i v . } N el N - .___.._"r L .
——— - ) I - ; .~ kY | L P .,_“,. — - £ *
- =, { * 175 ....!.u_._. ..p.l.n.. i ’ ¥ ' LT ,_......_ A B t i}
i L P * " L i . £ . ua F — Fo= a4 +
T e Mreloon SRS S Y 4 P B
. by Tah AT } T L oy i
} A R o SN TG = O, o
. ‘il L. P i i A y \ ey i
t VT .- . I LR, N - -
. boe g . e - v LA Y. o ey 5
— - I ¥ TN 1.....‘.._ S .._mn- - - M Ty g L Wi f it
TN N T F e L "A 5 4 i ' i ) ™ - Fre s F 1. !
TN N T e R e SNAE R AR U S T
......................... ....i- e ..‘ . .n.. . F b h. ._. LY ..1.‘._I| .___.;...... - ‘.-‘. " .r-. - v ' .— ..“. ...l.......“_. £ “ -\q-..r- ........._ . v “
..................... SR} B I ¢ e PV S = v N N
....... ...__..___. -___.-._. .....-.r — H - .v I ' L . o ..... i L . ] PR H
................ I T . f-..-r = - 1 .q t - ’ ..Ff. - 4 -_.1.|” -...4. 1 m A £ v -o.. \_. J:Jl - i ﬁ t
.............. -k .‘-II-I..__ ‘_.t._-lu - ! % ) ._. .F- P Pl -._ F “ ..- ..r..l..._.‘ r...l.l.l_. i-— [ LH
........ - - P A a4 o MU A ol Poyog o 1.___”. A ._..,.____,.....-...._ LI ' m TN .______.I..-ﬂ-_.,.., - L
# i.n.h. e ; V . ...._ . P - . l.... . ¥ v , -t .‘_..____.-.r LY 4 \ Lo ’ H N .-____. - -4 L : .
1 1 _.._.. - ......... _..1I = L W .I..._. .._..... - .-.. v ..-..l.u.._. H [ .H .r . H .t ......_.r LT b e ...-___. * _ 1) m L i o~ - ...u-.-r.-..... ._1I. .._.-..._ |I-_1 i ]
b it N wab e sAT ] S S R AN i ! Pl S & A
e T AT F R TL 1o [ - a W e T o PR oy
. P . wy Whown A 4 otk o LA B P A LR | LNE DL LU 1 ;L VL e | P H
I ) o~ S S P R = S O ' byt T Tl L SS
+ .-_ H L1 .Ilﬁ..._.t- "“ .ll-.-._ __u-..-t. dh .._._‘..i l.r“._;l .l..__.._._-. ._...-..n |l.—_..-.. " H L o )} .". I ._..r lh...n__..l ....r.__..,.-r-.h.ulu_‘-.ii -.“.__l.. .“ 'y - ..r ! a...lll.l.__“.-. n.‘..l I._.-.r. H..il J.-.__ i v u+
LAY T M Yo ....,,_. 2Ty ! “r,_w Loy o AT ST T i : ” J e \“ i Sy
X L s iy £ 3! .!...__ ey YT - ' o Pt . A L Forr =1 S P i L W - / t ¥
s, ¢ A ay - £ b 1y I L ¥ N i i S i
ra [ - A .‘-.L‘ - . ? . ......_. ._.- — . gl
TP S Bt 0 A N S . Polad w o g Y b AR L LR it
i L . .l.____q__. hoam’, ...._ ' Pl " A 1 1o ol r- e LN d Y oL i N Ao ot !
boyod .,r.... Fate w W IR v gt LI S I f.--ﬁ Pl LA R T S L .._,-,.m. !
) H ! ' 'y - |-...l| LA ! ) ! - - L 1 . s mr -n 1
H y o LT YT I ...._u.... = FE ....__.... £ Wi -t w ! Ty . L .h_" 'S i 5o N v Yo - * v ..._...“_. Foooemh A . : "
L..__.__. ] ST - L._____. L . _ At L X ...._...l.....”._..... __.‘l aat y T . ' * ) __...l.. ._._.r P .1._.__.1 - . s - r ...-._—-.. L N o i %o f -.__
T SITW T A "o AT A P L { SRR S
bt e T e Sy Fa i Py e e G S I TN W o- it
; “ .r-...__._______ .w...r........q__ ._......‘___..r. = _____....!._.,._.r _...____1... ..__...... .l____ \, H . .r_. .r _r ._. h_.._“_..__. ,...r.._.|+ ’y W a . ....,_...r I o . L I-.-.,.__ ...n-lr___..ﬁ = .J#. ..__..nln ..__.. 1 : "
Pl .____..._..,..Nr & ,.__...,.1* . v _..,__u.:i.u.,_m.r s TN po Vo iy b YRR A . L = masm s mesmm e es- - AN ppia! P “‘_
. - - = i R W o= ' o 1 tm ma e m kel = na e & L S -
1 u ‘. .n....r L -......“._.l - d ._._...r.l.l...-.__ ..,.....rl.__... L.__.._...._.r ....... . .____._._._1 ....... b ; ” * Pt 1 ”._. .."..-... - ......... .___.._‘..l JH.... I..t ™ tam moim ma=m = Lo ..1.__. ._...1.“ oy .1..__.__r..i. - . u ) it
T L G T A | LI B iy Fom A YT LAy Py
! ; . l.___...__ ah & A ¥ - -___.lu ; LI 1) . — -t T ! : e e — = 1 ;“
P ua. e Lt ; " I ....ri__. W - [ : [ gy Ve il A % AT ‘ vl vl
A R Nom A O Y N4 L | . A P 2r T L v 1t T
1 - + ._1. 1.._,_.-._. - o by ....‘.n.. = . ] - mr - owm m mr rm wm ., ......:u - § .|.1.I.L_:J| " .J. I t..f....l:. \._._l ——— ._‘.I. l_.#-. .__‘. N _.-. n. 3
o 4 L) ‘.w..,. L] . ‘o rm w e morm o o m orm o, o s . 4 rra w4 A et vy : Py oy omIs R 'y ) “ A ..__w.___ - _..__. . - )
a -.. pii - ’ T R e i o e e A iy .ﬁ , F [ T L ......-l.-._ i F ......___..r. # .—.l.....- ||._ K h kY | M. 'l w . L)
t A 1 n._._ ,r ...._..J.. ' ‘ _._..|1-. A= oo e e i e e e e o b e L ", ...._...1 s L-.T 2N i HIH F) { 'y b _m. { Foor =l Je J..._r.. .r..-__. L . ¥ ......i::..... |...._". A - i i,
; e 4 1 " A e 4 s N s b N : : e Pt -
ey 2 Tt p e oy VT _.,____....J_.. fTT g A B ACROES A R, “ T s 'y ;
e, - - - r r= 0 : - -
H i . M it ! s " i p.... + e o ¢ _......_........J [ . H T LS Wh_ e LSl b 4 s !...._.”._q.._. ST Y ; dh_.
} . { " fe LI - o LI - - - ] . r....-..-.._.... ._.J.. =k P ' 1 ] ' [} M " ._" - -y Py .... \ ! ety ...lnq.__- L F i / ,
Ty N YO £ » A W R S - AT e o -
t ¢ il t.__.“_..... ., LI __.._r O ] 1 X L l......_..... YV alle I VoL o g - e .___.‘_h..._.”....__p ._.1__._.. ™ L § =y L ...___ } v i H
v oA - - P s s Whoma ) H iy Ty N o t . 2
O T T A : ot a0t P U S iy o o nm e . o . i - 2
t 1 i, Ay . ! i - £ £ H ' ey e, *
S R v ol T T T o, Lot Wy il =
vy ,___J_._.“..r £ ,.,.1._.., L L.y ..,W...q..,,._ afT N yooh A p 0T AT T mEESATSSeE e
, = £o Loy Py ot T v-T Yo o PR \ =y SEERRE ES e :
L : oy - - JR | L . . i i iy e R
+ ‘ i i L L 1 = - A2 b r { 'y . R . i
. A 1 Y m T y - F.. e -.... ' H w h y, ) L-.___. ..,..._.. L ... 1 .H._. " | ._.. ._.l y R R T ‘ i
} i - on - ..-.._. . [ | ..,...r == — % H ' i + rs - FF R AT L S o - u
i # : .l_____..___ ho— ._.. i L . : - H-___i. 4 ] ! : = S R o I R —em = s = .
t H e P | [ . £ L . : R ——— e = . .
i .+ﬂ__ ._________...lﬂ..... .____.____. ...._!1;_- . | [ i ..._.J.... ...._...-J..J_._ ......____..-J_ ﬂ ! N ,....... - FRE FSRNRAFE TR £ P - e e s e E s e = 1 e el e T o B
Yo hiies LRog4 H.____:.- Vo poroTy A by il 4 e I [y N e e
L R = K ' ; - R ] : —— = - e s Sl
1 : PR - l._...J.. £ W .r..-_ - i - =y _...-.._-.1.......-.. I [ M L - " = s  a
e vy, ’ ] L, . L Rl Y, K A _...ﬁ A ¢ » N R s TR
A T e s . i Aot T " Mbbe e s m el g
t w L ._._..__..- -5 - "L * h | [ b . x_._._____... =" A |........P - 4 ! . H i
LI el o Wt r, Ym _._..ML...J_._. A ' .
u A ! W .‘.u.H. ._...”.._._.. ; ST ] | i e l.._. 1 ! ! Wt .J....,_ . " ! Tt = T
i - . i ro = -y n - L e
¢ ! ' 4 __,,..,l A ;....l!..._._.. ! b 1 LR S s J__._._. rr _._........ o A -
i -__ - ...__..__... ..__._.‘ . h‘ . - H ] T B ..... l”..-“. n.‘..-.r - ﬂ [] .I.
D Sel el AN AN AN .
h 4 L. ‘\lu l._..,.; . ..1 W |l.-.n_1 F—. .- 1 ' v a_r |-|.lr.r ._.....11 -IJ.PJ .... “ .I.\_‘ ..l“.l..I”.I..I”.I..I”.I..I..l..l..l..I..I.“.“.“.“.L.l..l..l..l
1 ' H 4 n .- i P -t o ] f - v - Lh = i r..,. ....J. [ P . T
1 . ' : ¥ ’ . L - 1 - - - . - n - .
AR N Vo on L_.,hfi. _ R AN RN - u - .
i wr o W oes -5 et
ot e T ;! s ER A !
, ! = — o= r . N .....{.. ,,...u.. (I}
i i Fy . v.._,.-.. ! I t.__1.J ' a
T 3 H .....-.....I_... L YRy P ] 1 ' ol ...._....l F Y - 5, - 1 ._._. B .._.
T Ve Yo L Ly LY f L STy oo Ry
H i + % F) . l-.._... a2 4 l.._..._... - g " i I R ' ) " e 4 o ) — - h.ll\ﬂl _Tw ........ 1 " ..............
N a B -y o . 9 DT T T
N Y v et i e B e b, ) R oLL
” ! H _.__..._rqlv. u__... _F.._.. fop ! i PR I S U .nl...__- 3 i A b e
1 .- ! - - . |
t -.1 4 Yo v n ! H S . s [ -4 H " ..-__T.
i ! i m . Ly ___. I ._-..." . . ) T S
1 ! i ”_ ..._:.1.._.. o S - 1
t I ! s_”.._._.u..
. e
e o e e




US D857,636 S

Sheet 4 of 5

Aug. 27, 2019

U.S. Patent

m..llll.l IIullul.lI.I||I.II.I-|||I.II.l||I.II.I|||-III.||-I.II.I-|I-I Iﬂ.__rl..n....l..".,uliull.__nll...m,l I|:
: F - e y
I : - {1
. i--
: Y . =1
| io 4 T L o
m....l = = ..'Ar.. -, -—y .y [ ] - s am T
"._.-. i N r- ..l.wll. — o e H u- [ IL ".-. ]]]]]] —— .._1“ "lu - —w b e =i —k llu o T e —h e llu. m
sagall
it TR N E ! Lo e ‘, ._ vy
F *._“T- -...._1 .m.. B .l.—_l. - o ..1:.-“. -..-1...... —_— w = e e .....l._._..l-.....h..._- e e o Tw w= wes e e =k 1...‘..1..-....1 e e T .-..-._._.frl..‘...l - |._..‘w -
H .__. ha - - e - - i 4w - - 'l A, n-..r..
: - s a o L . ) o y -
v T " ?“__..._.....FI::“__. e vy e H 1 e ..“_ et TR T T, 0ih
__“ t ] i t ' ! 4 }
I l“ - ...-._.l._r .1...-.“ ﬁ.__..__.,._.:l _-T._" .___ ..-.ﬁ .__n- AN LN Jo ...ﬁ : ._"ml__. a.__“.n. 70! i —_
. T e T T Led B T P e T Lo I WL P L | 45} i ek
L) L " - e FYN A
- i P - il i T | - Rt M ™1y \ F q..._..-.._f,n‘._,l.rr..w..
J ﬂ d w “ﬁ m ' H ' &b i -ﬁ 1 - Tw L] .—..r- | “\.'.r_ _1_....—...I.“.. l..l......-._.w.l .
Be o t t, — ‘ W t LI L : K, ¥ gh Fus
i N o T u..u,....__.._.w.r. R P N ..__mf .,r....._.__..,u. o Tty .._...h.\...f_ o T x.....d.r.....r.............k
! 7 -~ ..Jq.. ,_._,__*\ Ll i . W ™y e R - "y .,.q.; B %) .._..w__.. .
= 1 = [
[ y ] n A, _w._:_ ;1 _.‘.r i al 411 1y b by ik, 'k v, e 4
i o _”.r_. e i B T o ......__.r..f - A R R ........... - .......1.. P Jr.ur T wfler ..11..r...|.....l-.
pp— | £ L . .J.-._. ap b oxp 1 1 " 1 i A 1t o
5 : 1 o . R . +.. .— A ' 1 ' t b i ._IJ_.#L.I.__L.-
— L e i A JF L H L 1, i, g i L bt 1 =
¥ I I ...._._..,,__w...m..___ﬁ.,..._.__, e et ......w....hf.x...f,._\...w}. A N e R o u,...__..“...,......._..\pt._.r.._.__ . ) juiiatis
L T i 3 1 T .o Y thd . e ny TR E SRR FRY S PR +
| : P PR 2 NPT PR Y P L il i e, Pk L '
: - Lt e v i R I S W " N O - 1o I
. e o e o e el Rl e
“-_HHHA 1 | B LI 1o i! { ”w
. b o e - I A R S I e LI }
“. F -— —_ — — lllll.w
Tn__ru_..l-.li.-i..anln_-.l.l.-ﬂ.iqli...l-lli.-hn.Ln_..ln.-.ll.-ﬂ.Ln__h..ilun-.l.H-LALnnciﬂlirﬂ.mn_fd.rﬂ-ruﬂpﬁﬂ.h..‘ﬂhnuuruﬂ.h.qliﬂ.li
t \ e
b s L ( jorT
1. . . Ty
N R T T N et b o
Al . P
S I g (I it L o N
-.1..__.-1.-“ i [ ! ] ] v
ke - ] [ Tll._q
u.. 4.-.-. —d .__ L O S I T AT R S -._.r- ‘S .rh .__F. F R L N T S S S |.__.-.r..__ -..r.. F R Y Nt A R S ST T R S S L ”T._.-. - .r.._-..—..r%n._-r.ﬂ k3 -..._.t.._.T___. -
Fy I e Ty - s m e - -~ T T T et A [~ r
7 e S ' {3 ) il bp
o TR LSy Uiy Py S g (P ) O Y S g
-.!L_.]..r..hWﬂhﬂﬂwmmﬂu.mﬂumh.ﬂm.ﬂinﬂhﬂmﬂﬂuI.Hu.uh_..lw-uﬂunm.m.umm.lnﬂuI.Huum..ln..lnu_.m...,.l
L
P :
" g ™ T vm mmomroms m m omm omr ows o m aw omE omr omv o m mm mT ms om m w oW mr mvC w m Tm mT s o o omm ms o om m orm omr s m m momem oy
m ﬂﬁ. B N Rt I..m. - - = = o = Pm A= o e = e E— -l.. S = - -..r e = dm — .-..._...-. —_— - -.ru. e Sk = e B~ A W - = - J |.rm.
" N
3 S O SR S RSN NS J DR S |
L] I \~..-.,. hn.r-.i T n__..._.,.., n.._....r. ......11., e T \l...,. R N R _..._....,_._, n.._.._...r AN
v _ b fap by Y " b b by by H ' ' e i
3 * ' 3 T ]
‘" - - -~ .r,..-......-.l u.,.-t...l.-. .r,.-..-_-.l..- Jf.l.-.q.1 ..___......-1..1 [ - LI o -, n....-.l ]r.__.-.-.- ........-._..-.._- - - . ] L
w. -~ s -~ L - - - o . - L - L - " - L - LS - . o - - :. -.r I
L { 1 ' P b ! 1 1 | ' I ' oo
I f ! ' 1 . 1 i + St A 4 L ! . e il
oA i I ’ ) J J 1 i i« ' s ! S
' w ! -, .~ L + S A, - . - “ o, e
: N T A T T R S T ¥ e e T e
! I e e e T e T T T T R
” f L S e B Tt B | LI PR S SR SRS IS IR { !
i -. .-.H .-_.u. I "_T i 1 - .r* +._. i .”—I A [ ] ] A
F e iy S £y Ao A iy 4 I 3 I oo . 1 I P I
e | i .J-L_... e J,......._..-.] LR S ~ b ...,...--._.-..r .r......_..-..l R -~ - . ~ - e o
: . <. o, tm e -, - - ~a L tm, oy -, -
W ._. . L [ - u Fa .q.-_. -.-_..- -.1.1 n - A . - u > H.-.. .-.-.... " -t r - n
s 4 f oo v L 1 o T ) b ' ' T i o “ .
m [ _ d N ..uf_ .-'...r. - Y T [ .m.r... s oL, . .u L ..u..n_r. ..+ [ +_r... n_r... k
] HIU ......r.___r,..._............r....r.......tl S .._.._.-1 ..r..........-.l ..,f..-.__..__.... ..,.__..1.._.-._... .-....-..1.-........,......!:,.1.._......_......,.-.1..-.- r,r......-.l .r.....-_..l.. ...r._.___.-..... ...._._.-..._.1._..r ....__-_.l..n...rf
: - - i S P - P T L e
H % ] -h .-.-.- m___ “.r “m u“ T_ +.~ ._.___ _“_ "._. ““ “" ”__w +
P S R A S R SR RS S S R SP S S U [ SUE R S
' . = B L L. - - ~. i > D - - =T e
f I T T e T
» ' fo ; , ; ! ' « 3 , i } .
H L L I I o - 4, fN N RS 4o 4 on - ’
[ . - .,.rn...i.............ul L L o T ..,,............_. -............- e T b T J....._..._._..
H..l. . -..-“ - - . - r....._. -~ ...._.w - .._r-_ -~ _r__..- - .f,.‘ - _r.,..n1\ r.._. -~ ........_ - ..-.m - .—I_— - _r-._- - ..r.— - r..._. (i u-...
SR S by iyl i ’ - ' ' by i i oy ! ; ) i
LI L M 1 L] .
H. [} A - ." L. .“ _...“ .|._.w [ .1...- I ....-... ', - { 5. - H . - .H L, .“. [ ......_v [ .x..w [ ....-...._ e, - i . H k. - ._._,
¥ . L' =T e m - ™ -, - L - g . - m e m o~ = e = - . - = T
Fl - - rfL e -~ ,.J- .- Jr- - - " b T o S -TL - - - rr..-x._.. - - T _..,__.r
’ : Pt oty X F by ‘ ' v Ty e Ty b
m_ ¥ = ......_.rr...._.._ :f...,__r.xrkh..,.f&..“.ff\.“.r S .._.r.__,.__..._._..._.rx_.,.___ f.f\..__;..r...ﬂ__ ....f.t..r.._. ._.r
- - -~ - - =, -~ e e B - . ~ L . T
wﬂﬂ..:.m ATy ey, ,.;“ - ._.._. T ..ﬁ d ..__ T ,.rd_ " J., m.__... * _._... A T
; i S | h.ﬁu m+.1.....r.mr .. .H._ .____ _L_.._ %,_, Hu \ ._.....r...r.“ r.__.n.-.........u. .“__
. ] oL b . . i SolaR il o TR
-~ 5 > - - “ * -~ L E i ~
m. - .-li...u....rL.-.-.....-...ﬂ."i. " ._“rn._..rf.....___.-.. _rrh........-.,...\...... e e ".r.._.u.q.._-.f.._r.u._....q i_r..q.ﬁ.“.... - .1. : -.r.-. -
.“u....,........_ L .1. fa .,__.. T T .r.+ -~ ..r+ Al Lot i, ~
— ] ! —
- R T gL ' ”4 oy iy “. Ji v wm Al N
! ' L LT T ¥ " . PR a " ., ) . |.r_._..l|rl._..n_ e =T A ]
. L. Lo . . - b - . - - R . . = e
i o e .._...,.r.w. ._........-..._.\,.r..r\.._f..r-.q....r....._.\f;-r,r.\ T ..-..,.r-.........,....,...\:...r I
- . - - - . - -~ - - - . - . - , - - .
v ! SR L T T S T L T R
1] [ 1 [ 1
el Wl | ﬂ....n..ln._nrl..r..r.lr.u?an!..-:n_.ﬂ-lqlﬂulf[f*aﬂ.l..n.Hra--..lq..T.._.rlnr.uiﬂr..!..!h.i.....i -1+¢._n-|..||L1.un...lr..!.T-_._.1| :..uw.-n..l. -4
- - e n, -, A et 5 - W, e - - - L P — - -
b FARE R S r{4g-—-—"=="="=""="=="7""=== I B P T ™
“” N S DR R SR N R ¢
]

-

—_ e B e el el el B e el el el bt B e el el Bl B e e el el bd B e e el Bl B e sl el el b B e el el Bl B e el el el bed B ale el el Bl B e e

- .l|.i|.‘|.‘|.i|.‘|‘l_
- A m]

- &

Ilull.1-|l__|“_|,..ulI.|||I.Il.Itll-III-||-I.IIJI||I-III-|||I.Il.IilI.III-llul.Il.Illl.
/ _fu.lhql..._r.___l__h ._w

§ ”

e e el g ey -y
...,..f..-..m...........LL.;?@1..niﬁ..:.q.n..“h.“.-““.:“..n“.1..nim.:.hn...h.“.:“.:“..n“..n“Fiﬂﬂh.h.mntnvnmjwﬂﬂﬂlw.ii

1
.
1
L]
]

e -

T

b ke e de e e e e

i i i e e
gy

[R——

i mmomm gy gt e oot '
g - s . - . -a g —
“ | ”11_Jl.q.rJ...l....+.|._"T.r|+1.1-1....h|L.L.T." ".....J_,I_..l..l-.....ru.h....l._...._r.._.TL-.,L.T..__.._....W..H.H.HH__*
" .
P Poor . P L IR i o
1 n L) - i ek L - L.-l.-.rl e Lrl.l. -——- L wr = T A e - r.-hl..lll‘l - e =k TT A= e - - T hllm.il L .l-lh.-l.-“ 'ﬁh
1 ) = ) .
oy - e -~ .1.-.....___. .-_.-r.-. - -~ H.I,.T . -~ - . .u
t N ...a. 1_.4.;“-.1”.““ Jp.___..d.r".,_.__x ﬁ..._ b y ._.__...“.J "y ' T __.___.q\..J...._....._.ﬁIu._..__m m_u
t N, ._..._____. r..__._.m T .yn i1 st af [ Tt kl s I LA - P B
¢ TR .1-. .,-..F F...H..u.wm r._.....__,-.rr...._....-..__..-_.f.-.._x._.r” o T At e W e N e T e e (LY {
-t T YO E TR AT E S TV AL A S G N T {
L... ..r..lf.l.!..- .l....“.— u ' 1} ) T ¥ 1 ) L '
i . ~ At L L 48 Ak a b w A A
1, . i e I....._.. L . .._.L.l...._.,”. - . -~ -..-J.-..F..._...“.. .._...r.\-..-.. e L o 1.11..1.... - \-...l- ey ...11._.. h- ....-_._r_._r.. P L t
i - ﬂ. ~ - A_.._..J.. - -~ L oy ._._r- .
! oo M n M i TR b b hy it T nr e [r ! ikt n }
a- . H . .
‘ - .._.. LY »t ._._f.__....h by, 1., e ﬁ..;; 2L Y il PR b ¢ !
T, ..=1l e l.-,.rt...-...-.._ - T o - r.-._.-.._-_.... o I - ol DR .-:.._..-.._1 e .r......- ..1.-._1. ._J_.-.... ..-.._..-.._.. ._._.__r..-. - ...-....__... h-lq.ﬂ_ s -r“.- - ﬁ
¥ e Y Y e N LA T A L T A Y S L
parieiy hank HE + X ‘ ; { ' i a4
i ST A s LA i L N S 4 x LY +1 o LI
T Y }_.( T R I L N B SR R e o xnn_w_. T ol PR PR t
S AR R TR A R A A Y A Y R C AN TR TR X
o [ ¥ . i ] :
S IR NI P TR NN AP LU [N Y :
i M r...ll..r.ln\“ - - ~ il - Tl Ty -, oo fa - - - . e L
- - - - - - - Eem ma o= - - - ma = - - mm ma m - - - ma m - m .om mm m.a e .am - - ma e
. . !
t L R ; 1 bod : :
) i) i
: : . ;
¢ N , 1 i o i
' ) - el i N i Tl s -4
¢ | I TR B : L LI
S TR | e e . !
r—
= £ Ry
ll..ﬂ = e e . Ty ﬂ- T T T Y .m
.|l| l.‘..l.l' = lhlr"l Il‘Jl = == = = == -* ul.-l_..-.l == = = = === ﬂlll -ﬂ.Jl I.l..l.ll.l..
!
. » T - t 0 o ¥ iy e
1...11.1l _ u. i ‘ "“ ! |_..
rw. ‘._ ._. ﬂ Pl ] .r.m_-l_l.- iy e _..m. n._.-. - ._...—.-.H R Y T T UPRR S U h.__.. l-._. R . T T e e R ) ._1_ -.1. nt ‘ I.“_L
S TN T — o = = rm E E e = = e e e e = o Em E = em -
'} : P! | LI b 1 .
1 : { =
1 I T I L L T L T R e I B Y I E
e A Y |
ﬂ!-...l....rr.l.....l.r..nﬂi...|.!_ri.rin.u!n“lr.lvlﬂu.!hir|!_ririn.ulp.ir-!....._...ru.!._l....l...r..l.run.“_.!-.!.r.!...“._._.r...!.qi......l.....
' . . R ﬂ ] P e e B R T e e e e T e e T T e R e T e T e ol I ‘v
e g wm ow e Tk
..... hbia e m mmaa mll. - ..h Mk ke b A e ke e —de wmm dee e e mde e dem e . ke mde —k em b e e v b dme b ke ke —k ke e ke A
Ry ooy o 5SSy o oSy e g i
| {
A e e r Siatilit I
U S S J O H T SO P 4
-~ o - PR - - - - - - - - - - ™~ .
-..... - s - ..r.._.i PR = a ....1 ﬁ . - - .ﬂ.i... . r.... “__... - .__"..___. a-H .J;h - ._".._..._. - 1
S e I L h: S B i ¢ S : {
E+ *.r ~, Yo ey ., '] . o, 2 - LA - e . -~ -~ -~ ﬁ
™ e : - - o e - . - - .
B T e R Il e e AR i T &
i My o, - - %y “ “ . ~ - .., ~ ¥ * A
L. ‘Iﬁ.r -r I m- ﬂ i ' H 1%. __.-| h- q H )
Rt E T T O A S D N I AL ¥ DL S S 2 SRR S B, !
-~ ' -~ - T - - - o - - - -
- . .. - . - . - - " w e - }
B T T G I R ST L R
Y 1. W S N R Ml ™ L ~ e P o vt N g !
v - .. . - = a . aE = - I - - . - - -a = . o Ema .. s mam am ) ' !
Loo4h gl S el A s ST e s A S S T SN S SR {
. Y .__.f .__..-. L - L, - - - -~ ] ....r. - . - - - - - -y 4 -~ e, o t
e R e N R I T R P e R I NP X s R
- e ___J“ F o m Y i Tmy 0 T, - .__....H. _-,...". .r.-.“_ " ' .._,.__— T *
1]
! ] ¥ H \ 1 ¥ 1 1 1 .
S N P & N N Y IR RS L N N I . ?
T Y . - - - .
._.,..f...._.l ..ﬁ._..._.. T e r.__...._........___.r_.-.q.t..,___,...... ..1!.........|It.... T -.._.......r,...__..._.. ...._..r__._.-......_ 1
P - - LT e T A I .
M L b Xi ot ™ i, ' v ,w__\ ;. )t - ; 1
! i i ] i P b - { I
...._. . T oo I _—..,. - ﬁ.,,. . doe L 1} . . ,.r y | e ! 4
. r Frar—— L . r - - H . - -, o -
..__.....r,..-......q.._.,.,.u...., P .__........_,..r.........._.....,.-”,.. ..._.........,__r,_... .....__..._,.”r .1...__.,-.,.._._._......_-._- T ...._.Ir__... ...__-.,...”._. !
T A A i i ] f S A S i .
__. 'y _- .q- .__m _n_ ﬂ__. .ru -.__ -.- .m.__ ._H _m § ‘ 1
n : - -~ - - ! - ! - - -~ ” - - PR
: . n L S - . Y
,r__}...u........f-..-._, ....,_r._.f..... ..___....f - aw LN lmxx\}ii;\ri!\..\.-.ffp\.u.f.-f-x . ...j..._._..,.,.._.._\ . e 1
by vEo Ty T MY ,,m O crotr LT w T :
) i ! ' ' ) { ' H i
P T L L S e P a ¥ A T g
; T “......_. 10 .fm.. O | R ......‘... J_._.n. __...__..-.. - !  d .rrn ™ 1
) L] at R 1 - - .
A S B S A T O AR R T DO yooo e d 1
L . I “ - A W P "L - ,....._..,.,,,....”...h.ni._
....-....-_._.._.._.. . .1.__.-r.......:-..._...__..1 = TR . SN .._-..1..__.,—...-._1.._&.-:.. N ..........,... ™ e AP r..“......__..r q{
A ' N o o o - i’ B | ™ ™ ; {
. T -
oo b [ X ' Ty i i .“__ [ R ..ﬁ L i )
Fia S o ™ - R - " - L Fra = ey - N .
._."....J,. R T ....ﬂ.__,_,....J.....,.:w._..rfﬁ e }
_,..llL.L - i o ~ o ~ g g .,..:._r.._llL.F“J.q. ....._.._. ™ '
N I ' [ 1 LT 1.
-~ I S T = Y
- T T T T N . SR L S S P e
T L - N AT e T - - {
L | .—- ') -H _- .__ m B | L] (O -._. _..“_ !
t L ! [ ; 1 1 1 {3 [ » H
b
L L e e B S N T T Rt B T,
- ..,.\h-.,......x A ...n.,.__. .,..t.,_u - A wx....n.f...x .,..._.x. .,..t..______f,,....Hu. ;
lllllllll Iulnur.-ln..l.ulf-f.Fi..ll..l-li..l.l!a..-lﬂl..l.ll..l.wll..llruﬂlll.l..,-nrn.l.f.-..l._“ .
L (I ! A £ .
‘e m m e - W m m e - ‘e h=m e s o W Ym FE o - e ‘' =m rm o o w -m Aw v - W w -m w - - e - — o .lllll.ll.ll.lm
. 1

el B e e el Bl B e el el el b T el el el Bl B e e el el bt B e el el Bl B e el el el bed B e ol el bl B e el el el b B e i el bk B e mle -




US D857,636 S

Sheet 5 of 5

Aug. 27, 2019

U.S. Patent

; b
_-.....F. _..._...-.... ._1-_._,.__.._\____..,1._

.._....-__-

AT
Wy

§

[
!

.‘._.__._...I. T E R oREOTE ORT OTY OERT BT oW oW .I.,.ﬂ..luj - .,.....

g T T e s s s s m e e e

EERE O

. e
wlor s o sk mlar .

N .F.._.,. 4 i 4 7 R Y Ay
LI %, - ™ P T LY
- -, L} 'y -
2Ny S ATARR TN, PR Y e PSRN VUV ENY, TR, FaaT N
......._. < W R .f.fhumﬂﬂfrmﬂﬂ?tu.w ._.,r. L O o N e P R e e e e e e AT T R e 3 - ..._ﬂ_._. F..m_.uu.anf...m..wﬂﬁ.f.w... Y ¥
VT oy AR IR e N o me TE L TR 0t
L > v o dEG . T 1 oS e, YEw, Fyoa 0
1, L a1 .{r.l._.m-. i, SR y e A.. b TR e - .
o NN R e P % oy gy P, FEaoh oy
;s o C N5l ST s VL ey N S TR
i A £ o B AN H.H.ﬂ.m b .n..lu..ﬂ.u., _u.....nn ! ! Yo nhn.,-.nu.,. Mrﬂtnm. *._..u.l.inn vy
R 2 L e FEw, R N kT
PP A A N LRI St R Y #Hr.#;w. NS PR, Tt y
4 ’ - '_......._. . w AT .....,.#..5.._... ﬂh!fi.. _.r..-. i ._.._...ﬂnmti. ...Jrl.__.n_. W ........_
v H;_._W b __.n...r. > ﬂ.ﬁ Ya L f.,..wmi.,ﬂ..wrwuﬁf m..__._.,. b ,,,r.uﬁfm.nu.ﬂ; e W
J T S Y = .".-a. HI. “...l__- “.I = "
A o S T PIPR SR v o e TR SRR St N S R SR
il La O g 2 py o T & 3 = T Pa e C s
) [V M AR NN VAo R LRl b % VORI AT
L U S NN ol PN Fal P N Vo dE AR L B
A N TR ok TN Lo S N Sy S LR
L N A e T oy Y Y L e “__-Lh..w.r L ..w;f... .w_,H..uﬂ 3 3
‘____._..r. ....-‘. [ .._‘_.ﬂlh.._.__......-. .r-.l -MF.H_.- ) ﬂ.__._....__..‘_ .,....-“ “.__.. L ™ I_.__. r,f I_--Hluﬂn.c.r l-_..” i TR .... .-4 ......__. Ty l‘_...”._”._..—..___ ....Il.r. r..,ﬂr._...rll __.._ I._. __._
% FATY r__ul...__ u__.._.a.....“_,...w ..._,.._,....r o T ql:.a....r .m.u-.ﬂ....__....wﬂﬂ. o . u.ﬁ? Mhnﬁrrrw...n.nu ..,._.
% N N T N Wy TR N Mot Ve, Y, T 0
. ...._.... __._.._.____“...._... ...l...p.____.__..LIL.' ru-n..t._..._.., ...._....F ot ..._-s.._!ih.au_...r.:._ .n.,r_w.....t p 1, Mm w g _an___r,..._..._". __._#...__{L.. _..r.._..
R O S e Ve R AN PP S L TR CERLIFY L TE R
N S PR L e S T Y ¥ ‘ | gty S8 ok Poyd Rl Sy %
W L TS FUAL ECa T N T T Mo 3R SR » ool e IS e. P L
A8 N K AL A e A S R N L TR i e e S
LD N A N Ay MLRTE A s T oA Dy, LR LI et S I £ By R e e e T R A R A T S
o FF Voo LT S I T AR L A X O Y 1 g A SE s T e e e e e - - m - - - — = = ar SR N e U A
SRR T S VAR W i S e P O R T el P bl S YER TR Ny
/ . fe AR \ \ T T N oy iy #.
P __._;..hnm % ,..r.fﬂs}.,%hu_.ﬂh.,mh. o nn.ﬁ.,_ Y .,,,..,...., YNy .,..,f.“.w.n.aﬂmr.:_w_.“.ﬂﬁiw f..tﬂ..mfnw.ﬁﬁfrfm g ,....f
S/ . ._..._.f we gl MR A pe L TEERRRS Wy - -+ ._r......innar.w_.....an .i#f,.mi Roa S50 k!
¢ ,.“:vﬁ...” ,.?__._. " * W 1A U Y. 1_;... .___..-_H:t__ll......l-h ! __m..__u..__..!.._...r. v ___.._..._._ .._.:.. ....._._ _.r._".. wuﬂ.ﬂ. .ﬂﬂuﬁ#...._._..___ r.m ,.....,... .Wﬂu. P.:r unu.ﬂu...,..:f #_.... N \,
! \ M Ty PR Wt T R = Rt SRR Tk} o= N
; a .‘,__H.m..,.tm. . .__,M..MLH. R So dTsL BTN .._.._,.,.,,_Hw.p!ﬁ,..m_,.. ) '
2 o .rrn_,........_,...u“f.ﬂ.ﬁ [ ,__.r..JMr? ..,.. .”..,_”__q. LU Y ;Ft.ﬂfwsl,.hﬁ..w:m .fn.,muﬂ.w,.w.,u.ﬁfl on Ty
| - O AN . = AT =, T, P :
.__-. ‘___ ..__._.. .....rr..r._..ﬂ.h.._.. L.- .___ h_..ﬂl.‘._..r. ._F.. ...r.. .__.-...... \ " d...l.._.u.._.u_ﬂ_ __..__........ ..... i, r........._l.l.l._.mrﬁ .__._r.ll:-.n. ._,....n_ﬁ ] .__%f-_l...tﬂrm.r.ﬂrlll.r .-M.J.....ﬂr_. ._.. "
; v W W A ) T 53 s ...f..iu.i_...,.....w;#wr.n.. CIEESSER T O
5 Aoy X AR IY .._"......h..n..___ .ujﬁ}huug._.vh_._..._.. oo ), = b H% Pm b =T E Fee sy i
...‘. .H.1 - ..... __.”- _.......'.. ....... _..I..}..I.F .___.f._ ..-..Hl.q.-. ﬁ.. .h__.r ..-__ .-_.. '._. ..._.._._. , ...- ﬂ. -W.r.l-.._ hw.l - q v f#i -, .rw..%._-.-l.._ﬂ. H ..._ .....
\ SN YA WAL Yt .r:n =k N AT - L NI S L L S MU P Y
v . W . ., S . 4 N
A L 5 L AL Nt A\ r) 4 [T LTI T TR THN TR TON TNy Am Lm mm ws wmE - _oOES SN, SN, Em S LEX RN SN BT BN ELF O E S BN, SN, SN, SN A AT L B BE —ma W ma WL W oE- o, e m m owm owm wm mad
A s AN D AN A AL Na ke S i AR AL U fféf.un;#ﬁ - ~- o B :
AN L W RIS TE R m e T ey Y ,%\ ~ A -~ (e : N
il S ._.F...,___HL. r N __._. ,mr EURS TS I o Lu.u.u.,.__.....; }._.. o 31.![!!...& { i ¢l PR
¢y A O A B VOB W gy .,_.D.‘.,. A e £ 4 .me.. ‘ot \ 4 i Al o
.-‘ J—\ L‘!.-u-‘. H‘-l hl-.‘-. n 1. -_-r.-fﬂ. ,“F h.'. ._-..Jr .-.l}.“..i ‘T.x.#..‘l.l. .-' l‘l —.l‘. ! -J \\ = |¢. - 4. - ot o rm T .lt Fm oEFm TR WwR =R | o= - - - E FETEFmR TR TR =R W F»p =®°" W - - - l.i..‘ _— e e e S .-.‘-
G e T I xr.,..;__,mf._r..m.___ W * WL e iy n...{._ g y. ).
w, F & gy y .rtri.___q.u_r.qa...m-. . ._\. .
Vool Le - o .W.Mnu-hi 4
Tt ...r__n Ly Y=ot
PR SR LN NN ;
{ L e .f-.__xh...... - .
ARV LR TAYE N
/ ’ oS TRLA R T "
A e A A
! = g, = A T .._...: : H___T
2 M S ! = T
1 le .._..‘-,. . ._."—.___..l ...H .n:._...“.lr.ru. Ir.. P
* " | T F !
\ ANE G N AT
Rklakry ___-#.__._?.,__r}..r.._:MT;.m h
Il aia § WU L
[ F ke ; R il
~8 GRS AR T i NP P
‘1 ,...rll_-ﬁ;. ﬁ. 1 BT ™ L s
Lofah Y .___."n .nr.u....__qm..nu_...-....,____ .____r.l... N
;..__“__,. .J,._,.. A _..JT.J,.F_,
RENIN G TY G Vi M L
..__..._-..._ ...p_.__.._,f.ﬂ.._._ ___F..JF...._...A_"___ ...r,.__..Htlf..“Un r\_..—lf ._..._.__._...u,..rnl. .l._._
L U . -
SRR N i St Lalla T
b A ¥ ._.___._,-1—_..!_._____.__...-..__.1 1..: P “a
R A N A N
YA VL R DSy
RN PN
......-_.-. ...... N, r_nlﬁ..t__._‘.rlr__-..-..l..-._- —ﬂﬂl.___.____
¥ ta A ]

FI1G. 7



	Claims
	Front Page
	Specification
	Drawings

