US00D&054435

a2 United States Design Patent (o) Patent No.: US D805,443 S

Coates et al. 45) Date of Patent: «+ Dec. 19, 2017
(54) VEHICLE FRONT END D684,514 S *  6/2013 McCabe ..ooovovevrereve.. D12/196
D690,638 S * 10/2013 Waugh ...............ooo, D12/195
(71) Applicant: Transport Systems Catapult, Milton gg?g%gg g N Sggi ?ﬁ Iak; """"""""""""""" ngg
Keynes (GB) D772,770 S * 11/2016 Yoshimine ................... D12/190
D773,364 S * 12/2016 Yoshimine ................... D12/190
(72) Inventors: Jeremy Coates, Coventry (GB); Simon D792,818 S : 772017 McMath ... D12/169
Brewerton, COV@Iltry (GB)j RiChard )793,305 S 82017 McMath ..................... D12/169
Bartlam, Coventry (GB); Elliott
Hawkins, Coventry (GB) OTHER PUBLICATIONS
_ _ Proposed Pod and System Concept, RDM Automotive, Feb. 20,
(73) Assignee: Transport Systems Catapult, Milton 2014, 1 page.
Keynes (GB) UK’s first driverless pod to be unveiled, Catapult Transport Sys-

tems, Feb. 11, 2015, 5 pages.

)y Term: 15Y
(**)  Term cars * cited by examiner

(21)  Appl. No.: 29/553,813 Primary Examiner — Melody N Brown

1. 14) Attorney, Agent, or Firm — Talt Stettimus &
(22) Filed:  Feb. 4, 2016 (74)
Hollister LLP

(51) LOC (10) CL oo, 12-16
(52) U.S. CL (57) CLAIM

USPC oo D12/169  Lheornamental design for a vehicle front end, as shown and
(58) Field of Classification Search described.

USPC ... D12/169, 216, 90-92, 86, 171, 196, 163, DESCRIPTION

D12/164; 293/102, 113, 115, 117, 120;
296/180.1, 180.2 FIG. 1 1s a lefit, front perspective view of a vehicle front end

CPC ......... B60R 19/02; B60R 19/04; B60R 19/18; Sl}owiﬂg Our new design; _ _
B60R 19/24: B60R 19/56: B60R FIG. 2 1s a left side elevational view thereof:;

2019/007; B62D 25/08 Eg i Is a If'lgh:[[ 311de fe:[leva‘[llogal VEEW thiiareofj
See application file for complete search history. .4 15 a lrolt elevallonal view: thereol,
FIG. 5 1s a rear elevational view thereof;
(56) References Cited F:G. 6 1 a top plan view .thereof, and,
FIG. 7 1s a bottom plan view thereof.
U.S. PATENT DOCUMENTS The broken lines 1n FIGS. 1-7 form no part of the claimed
design.
D365,316 S * 12/1995 Willlams ..............oo.on. D12/181
D625,672 S * 10/2010 Marsh ....cccovvivinnnennn, D12/181 1 Claim, 7 Drawing Sheets
.
.'r II " ‘LM :':?: *;:x .
I'.' HH‘ ..“.‘1:%;& X RKH
;‘:ﬂ' “lfz-f;;?{:
I'II | .{:53?:::1 . : 1-.;':--;‘.
: II k.ﬁ 5’1:‘;ﬁ f ,1[ Y
" A ;_'.'153 |
:E'J! N, :*::;.i:'\._::lt j'gr-:
VR
v 4




el o b om

“r F -
._.__“.-_.-.I.T_. LT .l...._-. . L _.; " .-
& -t [ LIS
S . LT : - ) -
o Y , s s
Mu..u_. ; o R ] 4
o v s L. * L LI
Bl * - A -

US D805,443 S

LR ]

o . .
-~ I :
Sl =" % '
gt L o ) - .
- .1...1...1” ' L .... " .... '
%.lrw‘ ...._...q._.q._. W . rr o L]
e T Vo ...-.._._,.. _._... L
- Pt L K Wt !
. ..-...1.-..._.... LI L3 ="
w p e Ao N ™ .
M‘.&.w ...._..1..__..__ .._.. , - .__.. .
.q....__....._.. Y n, .,..."_...l_._.r.ﬂ_.- \ *
o SR 4N W 87 s !
u_...a._... --...-....“..__ .... " L] -.r . ..... ..l.-.... .... ....r . -..-.. - ]
L B — 1 N - “..ll.
R T VA TE A e e N
o~ Pl L ' r ............_,. = e L] N .
L T ] i = Ll ' "y %
e .-.._.._.__..-.._ ....._ ] N —___L .-...- " .___J. Ay .
ag - 't -. T oa =
Fa - L] kY -
u_...,._.ﬂ. Pl .._. N\ " .._".. ..._.
o e L] L k1 L
.i..__... Lo ¥ 1 T ™ r :
o LR L . L .
= - N r= -
‘.ln e y 1 LY R ./. LIS \
rd .._....._.-.-...... R ' ...__k..u....._,..-. S " "
..I.-. - - 4 .f 1 1 ~ ..r .-._-... __:
..u“:..n:.... o . __.. . -y ...I_ﬁ..l.._ LY
el L N
- Lo ) X
- L ._.r ' * K h!
-..1....! -_...._.__.___... Yy A .._.__ B
= - - s M * A
.1.._.......__.. , -._“.___.... ...._.. . Y .... .
! Fa ...... Y " L 1
..-._... a L1 .
T, ..r y k| *
i LY N - N
..-...__.. P .._. »
2 Ny ._._._._ ..__ . " _.,._.
PR
ot o b k. 0y y - _.,...:.
- L * *, o v A
oA L1 N N - " ¥ ..- a .
A\h\. < -... ‘F * L[] r " P .__ N
- < at K L - A mr i .
L] o .__. Y ' L] . H i .
u"_.. . N ' ' T d L,
LA T "\ N h .._.+ ........ ~
,..n..‘.g q...:. : E . ; ) ___n._.u__,.-_._...._- i N
coa A e . -— A F ' hmn m . = ....., RS .-__ .__,_r b
A ..-n......._.... n'.-. ' T ._..J__ ....__._._. s " .lr.__-.... " ! .'u- : U..-“_. LY ......_..
- - ] ' W — o P 0 -
0 A.\........__..._.. oo - X » o .o bl L P +_—r|r.._.ﬂ,.~..... . Y
. L s - 1 1T L " ' .l..-.--. .-..,.-..-.ﬂ.ll i o,
P T LT (R N B in Y ) w4 o T
. - e - 1 ] o L ) vy 1 ] a h ~ )
Fa 1y ......1“..1.. - H b N o ', m. L Fan ) _1__._ b 5 ]
. . . L] L = = ' -. .
\_\h ._.H. 1.l..-1....ﬁ..... - ! - Y u.._ - __- 1..-n-.. £ ¢ : . by ..;._.I..\‘.‘.h_. H
’ : e o f O T ! (s oo __.l.lq.f_.!..-r = i I’
’ ta .1.........._...._..._ e 'm ; vy oy, _c.. ' PR Fa : 1 . i 1
: i . 1 . 5 . N - - - r=- =
‘ ...} Lo M ...u......... ”...-.f - P A a k. e mmma ma T Py = ‘ 3 r + -_..__1..-.._“_._ \ .
Fy L) .....q._.m..... e » ; - .h....n_. . T FLE Loy " . o ,
P - AL ra . 1 | ® & ber.m om o - & 1 PR k L] 'T ! "L
. k - _ - . B L e T : k f ; .
ﬂw : W LET oo T P - N S ' v § P
2 ...,. ._-lqv._..-..\.l £ b .-.u.-.t“r - - -1. T ..n.. L_.-.-. L Fa ..nlui. - ’ b- l-._ -I!. -.. + .I.‘..‘ ! )
; - - o .. . T I i
. ...-_.._.. _.w....u_...__._.u_. .._.-......“.... ..11..u|1...-......- P e ..._..___ .._..____. Ty ~ i 4 5 _. 1 N h_-- ._-. "
ﬂ ' ! " gl " e d b, oo <
.‘.. .....-...._ M._.._.H._n .-_.._..-.._....... \1.1.. .1..u... . ..-.__. ._....ﬁ. .._.r.\u.-_?-i r J._,.- : 1 ...u- ] i .
A - LI " - . r 1
T -__-.._.__..-..._ e r s - - * " | .__.-.l..T . ﬁ.v Ey - e ! ! ! f !
A - !
. L e s - - LTy ] s s o L A [ T I‘.n_1 1 i
d P - g B - R e k T FaH [ . .__.. o .lll...u._t_ [ra P I - rm
: : P PR R L I il "
" . - '] i T 5 r - - H
i R PR - xh_m o . e Gh T ‘ - N X
¥ ._r - n.-.._- o E 3 l...lI - 1 A v r] - - ..‘.ﬂ r W ol bW e LW s BL.W. ]
r T P e P AT ! e, T i " L -
’ - B - E LA s A ta - are. .
. e o B - & ‘ =, ’ e . i A
L Lo A - - o = r - - v
n R .u..”.._..- - L) - .-“" .\. " a L] 3 .rrr b a .1.-_..! T
J o R - A v £ o i 4
2 .._...... A r r ...". - -_u_. .ql.._.. - r r.J._“....l. ._..”m_“ r
= A AT A, r ¥ t.”__._... - . S IR ']
-_.‘ .__....... i_..._...-.. - nln..__.l... - %...fj_ -~ i ..- “ ot ]
- - - o ' ’ Fa
. ¥ O - i S ‘ : /
r b o SR O - roa . ’ - v
d e L AEEEY e . ! : S
' :.-.r .-v....._. H._-.ul... L M o aT - qT.1||I..|1.1||I..|1I - Tt e == = ==
_ - o o R T ’ # ’
f LIRS .__..._..__..._. r e \..L_H... - T ; # ... ‘1
. P * 3 -
i .......; .\\.-”.._- - M L T e s . u [
LI . ot L o . - F]
¢ .ﬁ“_“ L ....._.. o T, s a,_, , '
. Y e el " . / ¢ i
. T s ’ ol - ' i
: ' ...._.ﬁ o A ] ) . » _
r LY ___.__......_. .._....1.._.“_..1 LA i - . .
s W Pl Al .-_..-....._. f ] ’ 1
L Ty .__._....__...m Lt e . 2 __.'...L.l---..uu-.--i..ll.r.L.!l---.:-!-...-..llr R,
r L ._...;...._ ..__..-..W-.- ..._.__..r..._...-... ._...1.-._..._ ’ / __.__ A K ST O ST . EWT T T K ST LT BT et T .x o
5 . b ...._._.....__.... Fuls - PO F ok ’
. o PR L e S o %
A t - ) o A n # !
- LY ' - __..q.- - - ;.“.. 3 H
L ), . ..._._...__ 3 ..__... f A [
0 e - [ LY .1.1....!.... ] \\..._-.1 i F .1...1.- n... "o oa e o R m A ,
| i . Dee A R e M M A m M  Keeh  A Eeee  aw
.___ LY r .....J_,. _......_”..-.. P * Fo - - f o ! ! ..._ " _.._
A . " P A C ‘< R
y Sy [ A P ! o u
S [ Y .......u. FEF - r 4 P "
1, -__ ..... i K ...___. YAt -, r] t -, e
Con L0 I A L . I’ . o
b LI ur ..-11ﬁ... o 1 . J
. 1w . . I ) ' . M i
. e o o by . ' - L
o ., "L __..._..u..n I - * - -._.
A ' W £ u - oo d ¢
LI} % . Ar .._......_ o ; ... L A
L] ' -1. - .I-‘ - d - 1
b . LN .._...-..H..... L F ! + ’ ..__.___
T ' N o ! A _v..
[ . 5" I e s f r h
LY J o ._“__...1__.. o ‘ . m
i . F L] " -
L N 5 o Fo ! i - 1.“...
LI} . £ . . . 2 |/
n ‘ o % ey oo v / » q.ﬁ
LR L} ..._\.__. ry » -.. ) ........._. .
R Y 'y an . ¢ - 4
] " Lo ._._._. - 4 _1.-.
Y ] A l..__.q - ¢ F ‘
\ LE oa A s , WL
: A\ ry o “..‘. r; - )
LY y iy rF a - o r T
..... % i .‘..-.... s F 2 ﬂ.. -
S . 4 oot # - 2 -
5 . I ._. ' " o .
N . . Fy Ly - . y
. ‘- sl S, u L
" \ ... _._..._. i Wi a PR ey .
5 b YA i, L e
’ o L !
N w ] Fy P .
,..., ) u: £ .,_.,.. Rt Fy L
" .._.. B! .....-‘. " - P T -
. __.1._... L - - . r -
oy x ] - R - A -
o * £y \\ ’ ._._.q- .o __.u.... ’ - !
e r ' b .
LI Y 3 .-.- - Py LT .1.--... . - -
Lo N i i - ., - F
LAY . e FF I - - ; PR
AN ) o 4 AT - T . 2
hon L . L =
.._. R N .“_.- -__.__. . i o .1__. w o ¥
Y -m' [ Jr 1..__ HH; - - - .-..l.- |.-.|1 d
.J. By ..-.__ 1.-_1 a" .-..._.. -...-1 by -~ A
L] " a
t AN \ .____ f 1__.. oo Y P
AT q.-h .-_.1__ . v . - K 3
N ; R . - ;-
v . ' f ._.r L _q..__. - S o,
LA oo R - S ‘o i
o ' .1.‘.“. ) i .-._..- .._.._-.... -7 = 2
s - " 4
LY .._...____. r ...I - ..___. . ._-1.... ...._.. ¥ "
...: N .H-H h ...... i Fl - 1.-..1.- - - .‘.. ._.u_-
~ i d e .-...._... 2 s o ..._..__.- L
LR T I . . R 4 ~ T A
p. 4 et Ta - ..-_... . L . Fa
.........+ I ......h___ﬁ._r ....H... . L PR e e g Y
A ARG B P O VU I
DT bk A R S Ry PR T o AR CE T ALY
q I.l.... h .m.nrnl. - r L_.1 - g - - v -_..-‘.. L ..ﬂ...ll.L - - .. r‘.‘
, . R R - Ty R o ' e r _
« - . PR e e T At s A ) v !
....F-.Iur..ll..uﬂ_. - T = - - .....l1.n - --" " ' o - . ' .__._.-. ! !
.._r..... tr...!....u..r ....l.r-r .1.11.. . L...un-!q.. d - s Wy rm o] .m_.m .. i’
[ . e T o - . om o T H . . J,
e b Bl R - - ' w
il ..-r-...-....... . - “,..rl e Tam - i ...._-m_.._‘.. . T ! !
. . - rrE ol ' 4
- - .d...-_.H.ni..l..lJl-r tRoE ey _.. r
R i ¥ T T g
..m.__... R ] A
‘ot op a Lo
4 s i
AF P |
L4 il ’
& £y A
4 -
S _._.._..._h._ L
- ..l_.-...
__._ni.. e~
- ; P
. - e e T o om o, .|.-..-.,”.... Y i



U.S. Patent Dec. 19, 2017 Sheet 2 of 7 US D805,443 S

- s W e Tm e Tt R E T - -
-_'s vten 1 e - R A T = - _
e TR e e
. - =
R
-
.
- ]
aa
e L "
': ] e e R T R Yawm? -
’ - A mma mem om T, -
{ 1 - a7 TTE R T 4o . e T
¥ P Al Dl el e
] - LI T e T L T,
’ - - ’ = tom -
L - 1 T oA, -,
T H T o B -
'3 ) ' ' - : s -r:*___...*
] ] T =T e
. \ |Ir - -.._.|" .- Lt
. L] 1 -
] t .- .- e, Pyt
- - - . . Ny Tm M - LI ='s ,
l.. r LI | e . . i
' g g . B TP
- oo Fioar \\( . N AP
] - - ' . Y L
[ . LI | a w r L N
' 1 L] = <i F -'Jir - '1,_\_“ ", ::-?J. .
. LI e ¢ ; Twl T
H A ; '. -
[ v, b L . K T A iy
. . : - >
L - - K] T T St
r '] L} -h. - -'1
. -
b - [} [ |.'I “‘-.\.h'-q - ~'m
P i ’ S o
| et T - 1 N , e Ma . w
. = " - oy b oe,a
L 1« . - - i o
L - r - LS e
TS o S Ly
- i " :- , S o,
o .
.. 4 ] ; - - :‘__*
P r ' I %
| ] : o L . "
' [ ! B - =
b ' ¥ . -MHHH_ 313.*_
] k. =t - -, & [
+ . 4 - . s “-.. L
c‘l f " | . ~ R “'\.l.
. .
1-I r ] "'n‘\‘ 1\.‘ ., "“'\-\. Wy,
N 1 1 - — Y. e . "'f&
[ - Y X, e .
ah - -, s Lo ™
M i - -, - A,
L N X N .
o I ' - n, B \ " o
ol ", ~ - ~ - R
T - - - ] A s
k.. — = 1 - ]
Vit 1 <. . > ™
] . L - ] ' =
T r ._~ - - . v
P . . - R . "
AT - . ae ", S T,
. v T, - LY F . L
] - .
" - - T ¢ T el
Y ’ ™ " = . ' "
] - . L b
1.' . LY . M T » "‘\ -
b . - = - - ~ bk
[ ' . . --_\‘ "'.__ : . -
L . . . - . - M
l'__f . : .I w . -i..‘ "'.. x ""\1.":...
. = 5 1 ' =, n b
- ""--......'_.|_'. . b -"". * '~. . "y
.‘:1 : . - - . ! Tty
B N . Tw, "".‘ = -; !I:“'h.
o ! - T T ! of N
' LY ., - LI r FN
b 1 - . n 1 \
1y ] - . r. Rl r At b
. ' 4 - .
1 * bl "'q.‘ a - i . K "1.%
) . - -, - r iy v
N T N - L L - s N,
. R - . ‘ e SN .
I.'I v n ’ - - s Teean L -~ Lt .ir l-q_a.__.;_\..:l__ e am
" ' L £ -, -, - —E o m m Wo.m A A R .d g R B Lo o g K- o B R B . oy oy % N - BB oW Lo : o . --._......J"qlq.._..-..
Y , . . —_— . S i Il
X . . “u, T " r
L} - . .
" v "‘_ R -, B S S S S S P SO S SR SR -.-.""'“ SRl o i | "{' - ": =
||.II : L‘ -, .., s o m—— - - _+; '
1 ' : - "‘*- A L e r
.I v ] i T Dot L o arr = =k s Ea e e,
R B A - e ir,r "\---r-r-----.r*.._.q._....a.._._!
o . . ’ o y ! '
J.I ] . oy . '-\.._ ] " H
H . ' . -
N & - - "r 4 : .
L)Y 1 1 - - Fl . o N
- - 3 . X
n .
" g y / n r L ! k
Ty N L] s "1" _;' ' 1 r
. A .
. - . Kl '
|I\.I 3 "'L_ - L - 1 : N
.. ’ . K Rl . . v
K : |. ¥ - L "
1: ] * ' T :
- L
! : * ’ -~ _,
-t 1 L L ’ "'-.
v 1] ; ' - - -
* + 1 1 " -
I R ! " k
i Il.n'l-_l‘I ] L. . - i m R R —ih b e e - -
- : N
i 1 .I‘ﬁ " f "\-I J, TR Ai amam.imaR ca ama sied e
Y F \ i : A : A - .-
o R . » ;o
't L] ."' 1. 4 = : r:f r I
1 ] "i:'" Il -, \". h'-: ! :' ’
il 1k 4 F - fm __f b . Ly
My ' 5 ) * £of '
- Toa s . . - 1 F b
|" LN \ - 5 -."'\-\. I'I"' r i r
[} 1 .
L B ; ’ " e L F - ":I
‘e i L] I . h"-. it h r -
Y, u . L - " F
] '. W . b '-_p I ‘ '
-k = .
Y 1 “' b ) " ror _r'
] 1 r N L r] a ri
’
, : v
' ] » . - N r
N " : b ) ror *
"\ . - ""-.“ i .
L] . M T ' r
4 ]
I;i ) - " ¢ 1\‘:\" fl F o
o 1 . < . = 4
L] “u rd - - I o
e L} f ] . - - Fm d m- o aomom'?
a L - e - lI|‘-l'
|_|, \ [ ., i T f
. e I L T B T T I R A e A A A L I R R A . L N | e T 1
"'_-"""""_"L"""'"_"":'"_-""_""'_'_"'"'"""'""""_""""_""'"_"""'""'""""""'"'"'"_"'""'"_"""""""""'_""'""_"'"'""""'"'""_"'"""_""""""""""""""'_.-" I
- - - - L T
-l'_. . LI - L 9 - r -
a - .. - T ™ om ' v
T - . ‘ . . e o I
ca . " s . - e
4 ' b r
Sa 1 L] ! i oA '
T ., [ K r ] '.-t"-.“"‘-
" Y L] oo™t !
r LY i, L . k. f ] RERE )
. _ . r - . . 1 o
'-;;:."_ ‘1"'-".'- - b L"--.zl'..,_.___......._........,.-.......__-1._.,.........._-- ':-4 .
o . [ - - L
Ty 1 T L L 1. ™ ' ' PR . )
win R A wt e 1"g | b L 1 . oAt
G i - . r H] N~ 1, : L Py
w ' L S '-'-"..,1? R L ! ] 1 T o
. - . ] -
!-"-:" ] o~ l-"'\-i:q.. ‘{"""-.. I|-"--.., b [ ") -"":.r"----..l,_‘_'___'
L . !'_:.-* Rt . b, t ' " o .
; . . “ .. :- - » : z
- -, . . ]
. . P '-..':_ X, " ; ! K R L T
HI ' - _11. 'll-“ 1._“ ' : ' N e
Sa ey e N . . o - g o
L L} - b - k M '. a="
\ r : y . - -
) . T . t 1 N ' -
£ \ g t ' | L
' 1 Y . - 1 -
- . X " -'%.I:-' Y ' ; " e
X 1 . 0 *:'l-l o " . *y iy
H . b .
3 1 i w L ' . N Loy
-!l'. . e 'l. o I . Fou o e -
] I i . Pl
i" . o . l"l||:l il i : 1 ! . o [l .
. L
i (X It ) - ] ! . b
'l+ L} ; Il' -5 I‘- -.nr' " :- ' ] . : :
" 1 1 o S u 0 iy g 3 : Il '"‘
T, 1 by L ‘1'1-. " 1 " . 3 P o .
. X ii 4 [ " I . t i
K - o "-r":"'l'.L il T 1 ’ ! r 1 L !
W - i JF 'I'-'i -'.l'i l"" = e s ] » .- 1 :l,;
. L . ) ! ] 1. . 1
e, . oF . w, T ‘ + S "'-‘._ ‘ _.i 4 H . o i
b ' Wl .!'J:u 'd-‘\-..q-'j-' i i’l.?r .ﬂ i F‘ £ . . h 1 1 I
W | b W A r L 1 ! R N
,:'“. 1 'I :L" .‘_fn \"g..,___‘._-;} I|--I ‘-|II -,'-i Fd T —F kb == k- d T k= ek o T - -i--i-l.----i:- 1 1 P
J —aIN : : . . ..
! AT r’ ' £ i : P
- -.t.'--.i-__ .::! '||+'| F, rr ‘.l; ;Ir' b N i
;r £ B N H
Lo rli.-‘ '- a4 LI L ; :
T ! . * L ' r !
P ] ] 1 i
o *N, o : el
LK 2 1 r L .
' ‘o » v - r a - .- om o ]
M : E - - r : ‘ . i
LF . f T g m mma EmmoEEEm EraEE mm oA o om o m o et ) , [
* d_'..a.--.-...-a.—....-.-..-..-'.l-.“...-.-a...-...-.-a-..-.....a...-._a..-..-.-‘.-..-..l-;_ . ! - *
Ty i Ll B e
L ol o ol Bl e ol e el O i e B Il Il e I I e B B el el Bl el e D B ek el Bl R i el O b Bl e e oot iy P S
LI - e R W T R LR R BT R LR e LW T kLT SR L BT e kT R BT e LR R T T LR R LT e R R R WY SR BT e e W T R T Sk B
T vy w e e
- # L LI
o .
LY

" -'.-'F H = "
RIS STy
Y o
u, ‘5




U.S. Patent

Dec. 19, 2017 Sheet 3 of 7 US D805.443 S

- cacmom gpleiele o mram A o -
e g BT DT ELIT T e e
.- .

N ";-.'- akdeh oTT -_-'L".':'-.".' -
L S ST,
PP Ny i
. - T - -H-
- g B
".“'ﬂ'.r‘:--'; * l' -
..T_.r-.'.-‘-". pom e —m md A m o mm e i ™ vy
T IR e e mma A e oma - n,
"‘:_'s-... TR R e m .- . - q_‘ - T [ a3
.-"L;'!'A". _ L F__ s . - '-'- r"- "'.
e ) NP
e L T X
-IE-_.S--I.'lI - - - L] " |‘ §
- - - b . [ kY
s = .
5-5??:.- r'-.‘ - ' L] + | "\. a"'-, .
¥ L " - 3 [ LS '.,_'-.' - - =
_d..__'!‘.f-"'- .. - - -+ 1 - . :;""__... 1 r 5 'ﬁ\..,.'- ol l‘_n-_
F T . ' . L T m o
i - ) PR M L A ' g o o ™
o - . '.i_ - i r. ; ., .- Vo Pt I\'-“ . .
‘_'=,F r..- - l-l 1.—-..‘ #lf:--ﬁb'r I_ [] }‘ X ! - I .-\- j-:-..‘|
L IR . e o . S LW e
Lt . g N L. a 1 1 . [ -
P 2t - - - . - ]: L r‘-:r L. -1
o - - Y R 1 N, [T N | =i
.-;-'?-.'i - T . P . Ao | I l:q L
- o \ | o w0 . I"l ' i
s - e ' " . I 1y .
S - oA 1 Il L B | . L ]
- - Y - Py | " 'lq
o '__d' " 1 11 ' . H I' l. .\
.'p__r:"'.-"' ..'. - - |lI ' ! Ly |1 ¥ ] | El,ui' . .
ol 2T ' b N O R T 1
o - " - 3 X ; 4 ..‘ i . 1 ! l'|;| b -3 .
e T T | | - T .o : it
Er PRI ; Vo - y, , ' ta¥
.-‘-' - - B i i 1 r | L] 1 ' I R
- ar r
":} L # tE f or Vo
o LA F o F LY . ¥
s e et A . o i -t
w. L - - N ok ol
' ER) .. . a " - 1 I a
..l-":" .. - - = =t ' 1 ' [ L
- * - - Flary . PLE I
¥ - - ' - . ' L
.-'.:E' ..-"’Ir L ki - - ] v M
o e R : vl
':'_c;;"-' - - e - £ ! LI L B N I
x .- ar N ] 1 r 1 [ | 3
= * - . h N
F -'.r" M P " . " E] [ F - ' I J
e . L et .t ' + i S
_.,;' - L] . L - r J :, I.'
s -~ - ra - ' N * f r L
- L L1 .t . L . ] hor 1|
o . . - - - "y 1 [
or ra y o L o . ] 1 .
f".’. - - ' ' o " - s ! |.-: ' [
; - - F. - —— - - " ) r d. ] L] 1w
‘. - .- ] . -~ . o
o - - L - i e d ' L
".!""" Lt n.:."‘ - ' Y - . - . P . 1 "i ’
v - o - - - ! r
4 LY - -F't -’ "ll'igl" " S - 27 . . n
f_"'d Wy . r lI_-'l-_,:'"""'-. "';" n Lt - - A . ‘."
5 | " L i ﬂl_ﬁ;! v - - - - " ' !'
oA S o . . L - - / .
‘,.-"" ' L ¢ N u-’_:-"ﬂ'?-. e .= or . - 'r r f
" - - - ' - - i . ‘
# - N - 'l___r.r:- - - - " - - - ~% g |II !
. LR L . My ] =t ot W PR - " . 1 o
F -—\."'I1.- - '+ -‘:"_- =T "l. q-:-ll- = '.' .+ T e T N - EmEm e eTr EEEE -3 EWwESs T FFEr-r- =TT ‘-'- -r o " -.-. N ! ] ;
‘-. - .I-' Ml - e -l . . . " . .
o ammme oy v o . N ’ ¥ N
] . L] - .. 1S 4 .
ST AT ATATATAT, WM e ST R e L L e e e riE m o .E m T E o E s m m m ki mom Ec . mm o & momoEh mommoE  m o s am o mm o m =TT T - g + o
:' T Lt -"1 _"- 4 ,lr ’ |Ir‘I
) : £ ' - LY . ]
[ I IR L m". o “ Fl . :‘
O o . 4 ’ '
: . - '||~'~' a" % ! .'_-l
- - -t 1 v - -
. W, B
. : + o e N -’ 1 K
t . + .,"'4 - r f LA
r ' |':1. - " £ r '
T " . .\:'- e ™ B r [] llr_'
3_ 1 . L1 “__..-" . ;_ui' Ll _:l:
g ' » i - \ < f i
r ! + _:-;- i u ‘ ’ I
r . ......._.--_..-........_......-;__::.-- AN L ., -,- - i
: . + '?J ' "'.,;:. ll:l ot -L'~ .-' o T "r-::l
. ' * L a - T " ' i *
L[] * 1‘.1'. .- .-__-""' 1.- ._r § ’ |:' ! lr l’
F r - .;'I. ‘_,.-' . ..Il I K ' . i
'::i'i'_r_-.:ﬁ:-i-_'r_‘"rj-'_**_l-_--dJ.-.-..l..-u‘..--ll--------:u:‘l,‘.l‘ ; ‘-:" . _I‘ f.:;r. N I
- W nE -; - ‘P : 't
r n ' ' N, -c . " ' ‘.:' . J
] 'l.,,‘ LI | u e " T 1 1
' o - W1 - r A\ - .-,
y L ! i k -~ ’ " Fl ""q,_'l'l_ Lo
e N . 3 _ . --\.1.. T J A . J"“--' -
"\ Vo e L . v ; TR Ty
' v a7 - i
u i LY W K V L] |' ’ cw
'l._ r ' ,1'|-. Lt ., g ' T
k- - - " 1 .
* ! ' 1 . .r 1
1 A 2 Lo . ; o
"'",, H 5 W " S b i "
i LR L. 2 . L] " o
"I'. LI § .h!‘- '.r ' \'_ : F
. Taa « r N
[} ' 1 i P L *r
Y 1 i ur e w LY h i
. L ar W . * i N
.""'. . . - ||_"_ . i A
b YR T | - ho o N ] |‘
'l:l . LT v m'. - ‘y._ - - "\* " e
4 a r am il m 2 rmom o croammac.mwhk: wmma rowmom crmmE - ummE: mmma 1wmmE Twmu ‘% TmmA-umm E- mmmaA 1wmE rowowmom: ommm o owomm s = -, -
\ ﬁ;-...-.. T L™ .H'-r"‘i R R R R R R e R e L e R R R [ -"-':-'.,"’.'
x - 3 ¢ T, R Tl
! B - ! - A
b ' =" r 1 ! " e )
X : - .
= ; N e
"-.L r::q:" - ' ! ! =" "‘l:'“._‘
a - : '::_ r r » Lo : = - "I-'-\.""-_ -
'.i'.la..:. - .I'.,I ] 1 I' - - i - LM mTHTETR mias mimom s mm s mwoEtaawom ook “-‘:'-'."-_
"‘qi :_....--. .I:.....--...--. .--...-:'-' i - orE ‘,-1:"'}"..‘.1?_
N 5 . .' , e et e T
W1y roe T ' il - . T = Al S
Ty ¥ 1 ; - ST o i 1 e
' :t - : i : : N .--"‘."i e - “'\'.‘-u"-..;-n ‘.-"1.'-
e L i - - ! L ’
. - I: : ! s - = ..-".?'" Tt Ty
. . : : : - o SR : 3
! o N n o - > . .
. . . . - F .. - L
-;‘."'-‘"._".' LR Rt map mtu— oy o pmama o Ta ) ! " aa o N ¥ LI
-, L] i - - . " ]
el o [ X h - a F . - r
=L hm I ] ‘ . .."; e "\:". ! *J.
L 1] 1 . - .|l'lll. - '
- . i . : ~. . N
- L ] A r ]
= 1 ' . A- P R ¥ A
Y . i r' . ' LS ] 5L
. s i ! NS o Y | "'
L n ] 1 - - i L8 . A
I- gt ' 1 1 1) il Ty . r
" . ' ' ' N ' . LY ' o
(T - : ! ! " : . .. N b :
" - i - 3 !
_'._'_"I i -r-'-': . : 'i‘l .rl P .I'l:.. " r Jr
. . " " Wt o N I o ' . M
[ gy o i 1 ), W . - .:.:" |'.,‘ A W r :
[ ] . d L I ] 1‘.__ r -l -1 1 '
. " ] b N ' \ ' - k- ,.?_ln"' - . L
ir . H W LY - 4, w B . : Lr r
. ": : : 11-. "4 i » 3'_:? "E; ::" .1";‘ o b ; "
1 ' L i 1 ] - I - : ]
a2 A mm .F-_ --'-.. :‘ i i L] '11_ i’ =1'.. ..'.* 1-—*:-.."5 o o I:- L r
ST i . O S ¥ . - YAt N o o
L - N - o . ry
H ' :J :' L] "- v R :'.-‘_.*I‘ll-r‘:lﬁ' if " r‘ 'I. 1 ‘,'r
- ! - : :'~ o ST e oo
L . . - " -
' " L I 1., p ""'. w1 .. ,t.i '] -
! k ' ] 1 L L Y \'_:. 'Li' | 7
! 4 I ' ’ | . : -
P e . oA Ao e t. " il
H ' R ‘J . F b r - L v, " b
; "E.- e w oy Pl . 1-11 Lo | 111 3, . l‘:?' 5
e T ry 4 i ] ‘I T — e — e — s e s — — msm — — — s —— = T * L "-.. .I-" L
1, ' s e e e e e s e L e e e e e e e e b am e o am A m oo . e W ! -
LT ) d--l'q-l--ﬂq#-r-ﬂ-q-q-!--d1-1-1--ﬂﬂ|-1-+l*-i—r-"l'=;.--.-.J.----. o om m Cr m o W 7 -.m W, N E EOE W LN N OE W, - F.E MmN .m mw N --------';'-i'r'.'-'lr-h; 1'-.. A e el e,
N I'-_-I_'I-\.ﬂ. ety T, ol e Sk v e el e e el e e e sl e Bl el e Sl e Te el e Pl el e Sk e e el e Sl e el al ol e S al i e Sl i—"—ﬁ.}ﬂ."‘.‘_ﬁ_ﬁ.}'\.ﬂ.. -5 g‘i.' .' :}I’
v gy e e g e g g L g ey e e B T e e g e e b g e e e e B e g gl e, e e T e ey b e ey e g e B g g By g g e by g el B T e e gl e e T g e ey e e g " ars . '
S mp oy e - b 9
8 - b

Fig.



US D805,443 S

Sheet 4 of 7

Dec. 19, 2017

U.S. Patent

—_—m. o

p———— e e e —_—r e ——— — ——— — — — ——— ——

r—_———— ——— - - —- - - - — - - - - —- —- - —_-—- - - - —-—_——- - ——_-—_——_—-—- - —_ —- —_ Y —- - —_— —_——_—_ —_——_——_——— —_——— —_— ——_— ———— =

e

. -
[l i

=Lt T Em orm o wET W wTr T T

..E..u..ll. el A A e e e il T e et

P

AR R N A i R

-m m. LN .E E- -m E. .8 .E E.] -E E. ..E E.1-F - R-

- — - —
b omt kT o i
m e

-m m. LN .E E-. -® E. L-§ .E E.] -E E- ..E B 1.F .- E.

1
PRI

..h.. .-_l.... == I.l.. Trem

R N e ™

-

_—— (8
_-——— ||.I_..,.M..._..

*

_n_..

L S

..H._I.-..In_.llll..ll — e e - — —

-

s -

—

]

2

= o TS LTI T TSI X TSR

EEE B W LLEEL B L RN TN CEIRL NN CECT B TRNCEIRT BN LINEL B TINTL KL BN LIEEL B LI
= [ e P r M r P Ep R TELE T

= ...... . ....

T-"-I T TS . EE. .R TP -E T "1 W T J_—

-, T Ix“ Mﬁﬂllp .n_..ﬂuu.Jl...ll..ll.__
IR PR
_..L —] ‘__l.l L 1
.rll.l.-1||l|| |”l. - -..-H.-.k
Y
]

. .-
|lllu-|.|-|.||l.|llllll|-.||l|r||.l.l|“..|-|..l ..l....”.lul

n-l._l.l.un - -

-

“a

1

- +

.l.l|1| "
- fa
— - -- rt

- —a

T T

" .....l....__.___ T o

el - - oy 8

.- 1
= el .u ot
e e e M e el T e L m e ol m R o mom = o == == n

- e e = ey M e = e Mt M e Fm e TR e M = e T = e T M e T= M T M e F= e TR e T == e - EEE B R R B R R R

rer e == -

L I

e

e

%
¥
I
&

1

4

]
i

Fe— = ==y

1
'
1
1
[
1
1
1
1
L}
1
.
1
n
1
1
'
1
n
1
1
1
1
. .,
" A
" -h r...._.__
-
] ..r.,.rlln.-....._._.
1
'
h
' ......M.f
R
e
il LI — =
CT PEED
1 u S AT
1 e
LT Y
.._.nh.._).. “
s
1
i
L
1
] R
' For T
\ b bt
1
1 __...”ll.x__.-_.._.
n
1
1
1
1
'
1
n
1
1
1
1
1
1
L}
1
:
1
1
1
1
.
1
n
1
1
e T
1 -.rl - h
4= '
|_ "y 1
co _
1
4 |
-ml_..n._l
— .

[ el il

1t

N

cE . T.F B . .EE B W BN el oEE W. o EE. BN B M. o E BN B BN M. BN BN, Do B Nel oEN W. W M. B F

[
n
LTaxraxronwe

C W EL LR L LE R L EMEL R EC E L TLP iR L LR R LR E. -E R Em A

oem mr e e mr e mp o e e e g, el L -
\ -

WA AR FE R Ta g

—_

[
L3 |
[

H
' ]
1

Lo
[ -

" .
r i Sl B

i [
_I -
[ - |“...-..-..

. -
- e

p R e e T
O s mm mom oo T
[ | -
T — e = = = T = = e T = = by = -
n

-
r

m m- tm owm- a1 m omee

m m- cm owm- a1 m omee

- me.-m m-

'
e p——
= e e
' -
- 1 e et
; .IIII-I-||1.-||.I-I||...L-||..II-.1..I
i T:nlr..l.....llll.l.llqll.\ -
1 - -
[ - -
: o
-- .1.1-
.
1
]
- 1
H
- '
-...... f
1 -

A &

- o e -

e |

- e e = e e —— A W T

— - =
- == =T
- - -t
-
. - 11-
nlﬂ.\!“ll.-_.._....uuu A E e e E'm' F e T AT T T

L ol it e —— -

T T

||.__|I.ll-|-.ff.|l-|L|._..,.
- B o M- cem . Lr —m m- = h

—_—

-
———— — =

. —_ -
. wr W e —— e amom W T T
= m Em m w T— = = AL om om- —m e

K
- T .= H.Flu_.l.-. - -I..-...
k]

kY
.

. ot
- f...-nl--.....w
T o=

e 11 |
_nn... nhu...,..._ o |

e — e m owom:
= i Ve e .I.u..ulhrnl.. L g A A
. ' -
......,_...|.. _._.._ ,

T

i . -

- -, -
T L

-
[ L :
-#..,r ._u_.. N e

"~ ... -

—_ .= mp = e LeE m ow S
[ 3
M e mm r rs T e rs o s = T e -

Fr 'ma” " m"

[} mer—r-mmg— R - —

e

— e e = s s

Ir,

= e T

_-i... -, I

;
i
L

%\...u-.-rll-nlul . r.
-—- N — -
i - ’ . A Sl A
I I e . ‘ g W
; s -, , —— o cmom .a—
P Sy . ; A i
R TR ra w, '
I i . ‘ poln.
! i o ¢ ot oot
. £ : ~ SN B [P P =
‘....r.ul.‘.ilu..l.rllnn s I_n. L - yr._..._... - hem e e
| el ok = R T Ly A aRad aT o sra T E o  — o — e - b = e ]
: \ _ e ——— .ll-.....'i —.- I-.I-.I;. el — e — - I..—.
T e e e e .  m e o ol . . -
- = = T TR E - b e e e e omom 2T " AT T |..-.I1IFII1.“II..|..-|I|I.-”||_}-IJ..I|I. -a- ha
. " " PR it aieio
. LY a.__lqw _._. !
. . | /
cooNe or M :
T T T L T AR TS TRt T e m i T Tt R P B R — —ww ==
- LU
- . H
-

T — moa

- O A — — e oy -

o T = — =

Fig. 4



-
.II"I

...hu.q.."ﬂ....ll__.|..I._...-n.-.llull..ls_-l.-n.-...._..l..ldH-..lu.-l...q.-.-.“l.l.l...ﬂwlﬂ...hu .h"ll""ﬂﬁ.uiri-l:ﬂu-“}lﬂ.ll .l||||l......_

: *u
. : \

 —m i m wema— ) ol i

- b3 ;
- -.I-.l.l.rl.. - i — - W E ETW W = == du et P
= P ———_ m. m m rw .1I|..r.-..!IhuF‘Hll..l..fT.l...llllll.l.u.l.ll]!l.

- —— D =R Ty e bl oEm

E m I T Ty — i m ia e orn ow o m— e Ll Emom S == =T TET

— — et m m. W T —— — - m om 1 m W = e e . m E'E
[l iy |.J..l||-|.1|.|...l.l atm ot E—— .
[

-

[
4
’
1
1
"

o —— — —- mom T W —

US D805,443 S

= = o =l le' == =P ll..-lJ.u.l " m o cwr— = Aom
e m Ty Ty = ey, e e e = — e e
S
L]

—_— . o wr am T Tr —— S

A
Fh
s
|

b, A L GG R T  laoiiid
..l.|L.l.._ _.". il . \

:. e == & Lo 1 oW T m— — -
e aar — = & em o= oed
h

;._ h ]
i ;

o el s r

\
Y
N
t
|
A
I
!
a
i
¥
i
1
i
[ ]
]
1
]
L.
1._]
---.-—Jarr-"_-_?:.\_
-

. - - .ruﬁn- .Ill - n. = o b — ey =l . WP oW s = e = TE oW W — —-
'I-..ﬂ..ll. - .I.luh.-ill..l -l-- 5 ——, - ) fll. A W oEm o e—— — = - “ " s
lﬂia..»\hill.;-”m.wlh..ll - .....hld.ﬂ-...“...l....“..r.._u.-l....l M E rIwE- wE ‘EWWTTWE ‘mWwTTWES Wow rTumErs wE -wew Te W . - . _u.q.:n.r._ 11........ _. ru.ﬂh1|LLu.i|!JJ||||..-|
P o ..__..l. - mw TT ww mWw rT WE: mE -uwErs wEs ‘TwTT W™ .l.l.q....l..-...ll1.-.l.|._-_. p . AT L e e
- g : _ - I o e e e g = — —
o ra .__.‘. ; N _-_ , A e e m e — — —m I..-..nul..l..ll na m om. wowl- .1..“..._
T i, ; __ ! ! T -
- . 1 . . . - -
__ L ) ; ) __-: : e e mee _-
N R . - . . - - - i -
LT T TR TR AT AT S AT ST W S ST TS ST ST ST ST TS TS W ST ST W T AT RS DTG AT W ST ST WSO ST W ST Ty A T AT T T T e e e e me e e m e m e m e im e e m e mm mE e m e g e e m m mm m e m e e e m e m i
.PI._ ".p R . e ) .ul“-.ﬂ."_.“r_ C ) P R u..-uu..
SRR ; . TRREN Y ‘g I
s ._ L .r L_ I . C ' Il —...._ _- ....r r 1 -“ H
S B T g i RN R b ‘ PN
. R R LTI R S R i R R - o hr m om m . e mom em -- m = P S O (. g L ! 1 .
o R [ , r L T LA 4 .__. " . iy
oy e 4 _ - ] s L ;o o
o oo e { e | ! EX T e . L
- o A0y B L L M i
F S . o SR YR N ,
= v [ ' ! plat ' r Rl L Wm cs mme o ma aoa wa - ! Bl Tt i
(I - i ¢ s Pt ™ C - r
! - 1 1.- T -.__.+ i ..._ _. .-”. L L \ . v ._..._...._r .- _- ] . .|||||...1“l.....|\ " ;
1 b3 ’ P WL . e #
; i 1 ! T H v ' o : - dor ! - -
] i : . . . - | 1 - (! ...._._..._ r P! WLy P L e . i
] . 1 - | i Y S F T 1
L _ M H 1 . i 11 . ' [ - ] - = 1 a
- . - [ -
: o _ ‘_ it r P e vy aw...amw . :
- L] - - -
' 1 __ i ! ! _ d 1 _ . Pt ¢ W P EER =" ] !
¥ i , ] Y | i 2 - t Ll L] - " .
| ! . - . i r Pl ' T ..,..__..__ - . !
' i 1 H ] ] I ] ' r P! ” e : ' i
] ] 1 1 | i 1 : ; !
: _ i ] __ ' [ y ] 1
7 Do ¢ ! ; I 1 . _ . . i ' : :
P L _ | y ! - ' : . '
f i o | ! L : i ' ' .
. i 1 . - | . i ¥ ' " : P L . “
P .o d ', : Pl L : .
] _ H i ] ] _ { y | Vo r 1 ] H
r ! ' 1 . [ 1 | ’ - ! ﬂ..!lm ; -
1 i . - ] 1 0 r ! L £ 3 . i
ro R ' _ i P! Lok t oy i ' L
' . 1 _ 1 I ’ - r ) ;
i | “ 1 i . H -. | ' “- 1 ) 1 ﬂ 5 ” i
: . :
S . oo _ d i : it t i . i
r h Il i 1 1 _ L] ' ' [ ". T l. 1 ] “_
- L] . ! -
SRR | __ ( .. o : Poi .
T AR | S v , Lk * e o
! ‘ A | e - - . H - ., oo !
a ._ ] - . .lu S LI k Pt 1 - : X i
e R I . _ RS sE sy s ESEE L. ' ., i " w i :
- i ! P e L S e .ln..-..._lq e rn..linl...qul.luu..,.-r.. - - 1 ’ LI " L . ?
; v o ! et . T-F sl o "l . ' b X .
e e ! o _.._ﬁ“_ | AN i : P b o . m_
.1 _ d § _-_ 1 L..__...........M " _.... __ ' _- H | L] _. 1 4
=] L . . __v_. f AN _ ’ P ! ﬁ 3 : i
1 . ! i ) \ : T T T T T T ! » : .
Fo . 1 1 i L i L1 ki . L [t ' " I. i 1 :
i . R . 2l t ;
4 1 “ i 1 u 1 S _.,._._ “.q\....i‘wru-ll .__._.___._.ﬂ " ' _-I = mm = .-._.,.._l . : ! . m_ﬂ ﬂ L - F]
; - : L i . . b . .
" 1 \ : ! _q_. .m : Iy 4 ___..f._ﬂ\x LT 1 : E-L Pl b » - f - q
L _ i i 1 1 1 1 ' . | s J,:.-__-..- | 1 = | | 1 I s 4
. gt . 'y *" - H] am 0 | I i 1 ] -4 1 ' -
Do o ! ; ‘i u” h i ....“ r 1 ..?....._.J.__-_: ; H 1 ! r Fe L n e p ﬂ__f ) f
ro T 1 1 .___._____. \ 1 _.&_ L L P A ..urj_r.;ﬂ. ; - “__L 4 r - : ﬂ... P b . I i ,_F...-__\ !
r " aly e, et ne B Ay t fl.f.ﬂ.ﬂ PN ‘" ! rad + P r Loa . .
. ._ ' " b -:_.r,._.... L] Tge? e Ll -“........_.. mr_ - ..__-‘".n__.‘. ) _r —_————d - - T x g 1 ! H ' ) 1 r u
TR Vot 1 o Muww!qhﬂ..ﬂ.....mx LA T, _ e boat - i : + . =l ¢ N i !
S T T O e TARERS LTy e b L. My X o ' P ow _ ;
Py LI e n R L I A . : L _, TG .
1 N _ .Jﬂ o ...|-:.. B m..“ ....1....-.1.-1....!.._.. .1.. . ) H I _' “ : !
o - " AT e R | e S St 0l Fol I i ' L
H o ! 1 |~ L R e o m s S e o F LS .l b . : . . _ -
z ._ M . ﬁ!.ﬂlr Iﬂl - = = F- =5 = - = F- -5 l..u. o b b 1 1 = a H
. 1 1 . _ i T W K. [3 . TS N W L1 X VK K. T = -+ H . H _- . '
(| S 1 = . - i : L ¢ u i ' r
B R | e T e vl . Pt ' oow .
o L T ' _ i - 1 v L ” m . ; : ;
' T 1 0l : Fd "R ' L
7 ST T | h_ 1 " P | o o
- - 1
R R R _ i 'l . L t T, ' {
i L _ ‘_ 'l , P ! oo -
o ST T | _ i : Ly , B o
1 v =
I _ : 1 X P f om0 ' '
I I T _ i i ' g “ et i
1 = ! - [ ]
A ‘ . " o
' I I 1 ' ' b : b L - 3
(I Toroa ' _ i i ' =1 b i ' i
'] H . 1 q - . t 1
_ ] 1 1 L b o _“ ] 4
LA oy _ i i . Lo * : .
' R | 1 i il Fol I R :
9 A _ ; il " P _, TR TS i A
- . . - - - [ -
LI LI . ' | | ik . LI b ..-.._.....-._. 400 -, ' {
’ o 1 - | 1 - + P b v TR ' N
5ol o v i ! . ’ ' o \ =t . 3
; LI B ¢ " I 1 - [T ! i -
iy e . L e L Bl D q
1 £ " | - r - o e vt T ' |
. r _ H ; [ | , ] i HE M o e
H i ' [ b._ . rs -, ___.. L ..E_' ; : P I Y .... L - ”-.rrrr..... 1 ]
“u ] - e h. ] N O 1 s L b % |.-r.r..-.....-. ) i
c R T - L i i ) "l R W T F e ‘
P - : P ; \ ST i WY e
. 1 iy -y AR e Ll
IR I N L A ' L g y s A
Yo -k s .-._L 1 - | | . P Py LI J . “_
r ' 1 : . ! i
z i b e e — — — — — Tt —————————— —— — = ._ ||||||||||||||||||||||||||||||||||||| vl ."l IIIIIIIII ! i < ;_... ! " u
T T ! A T oL Lo . P
[ , ] 1 1 Pl | Vo ] . i ¥
” 1 ....__.h " A .__. A r ot ‘ L Y ) " " i
R B P Ty . ! Vi u : i ._u._...\ o F m_
m.l.lll_.-.u.l.n... = om i ".....ll...-h m ey @ omc, e g e om g m R W Rl R PR g g my e mr cp o s mr v m e m E m i m e m me E o e m o aE m s momcEm .l...I.u-. |.rh1-....._|..ﬂ.- ‘m o ECE E mC R ECJEE N E mCI'E W R CE e Jl.-...l M EC E E EE E m E E EE E E E WS CE L EE CE E E M EE G M e e tE mer e m rm m acE e m l__-.l o
i . EE i A L N N i e EmEmarE AL mELEE RN e e o m e e mm 1
X - i .. ‘ _.1___ : e L e I L T
R )
: ™ Y I 1 ._ 1
h u L ! . L
~ W . \ . K 1 F
., . . '
S ,, 4 I ! - e e e et e e e —————— — e L -
..,..].-I..LP1|-|.rrhn-..,r|...|.|..l|r.r.r_.I|1...r|.dﬂl||...-. ..,...rn.r.rr-.-..-..I.rrnun..|||||ln.|||||l-ll-I|||II.-I|11||...1..|.|1|||1...-|......||.......-......-.l......l.....l.lf..ll-l.l.ilu.II.|Ii.1._.“.|i.|.. ...... ! ullu......l..u..-.
-, - Bl S " 4 : qu.iu-ﬁn1lu -.
T, e iiTa " L !
Sy T M ml o 4.|....I|..11..|.-.-!-I.....in-l..rl|| 1
B . o ™ P mt Al — e mc e A s o - W
™ - - - mr ™ ﬂ# '
N T O _ i !
e St - : R T ey At
- ......Jl Tom N ll-l-..ll.l 1 -~ 1 _.—. - -t = |
T a 5 T _ o4 P
l.J..l.I.J.l..l.l te e —r - _— = |I|II|- - - L it ﬁ H r.:_. _L—_ .lIluI |ll1 —_— ll.-l ...I“l
e ...__r_ e m e mm —m T T =T R S |_..h .......I._....“......l...L.ur - = H“.,,l.....lql - E i e mom L o N TRt .M.ln.”.ﬂ.nm
.__r,Jl...J.n....,.-n.lI1||..I - == |.|1|-n-..N.||| lllllllllll A Wr |.|I...[.--I||.-.l. gl |.1|..|.-..-..l.||l....."..r|“||ll.|...ﬂ._ﬂ”liﬁ —_— -1 =
P e R . e s i e s e o e _ L -
.,lif..r.. .llll....lnl..u.‘..-‘. - - - H I.-l-..f.l B R L R e e R A B i o BN S ql.. o e — 1|.llll-ll...|..||||.-l.-“F
" - - L --Il. - - ’- \J l-- - * -‘
-—- i e LY " -,
LY -
n e —
.J.. .l.l.'ul .l."-.‘ T i, L T R e el Bl e L e T L B, Pl T, LT W e b.fﬁ‘ﬂm wu&
- .

U.S. Patent

Fig. 5



U.S. Patent Dec. 19, 2017 Sheet 6 of 7 US D805,443 S

e L I T
- TR -
L} - - = -.--'l 1
- DR
e TN ALY o ATt T VI LG T A LD THE LI T E B iaR T S Ih L Ll

-

A h Tong
"I fmm = T -r_-rT--'-‘_--_r--r--r-_--.-_-...:__:._; :-_-‘-'#J.J. -
. - R e I Mt L O PR
1:" n.—:."'_.'.u_‘u.‘_-__.r;l_‘-:‘_--‘-—_‘-_‘li'-"—_‘-_" S m -__.._ o | T 4 - L _,',‘_".‘-J":h:_ Ml s g vl im m m - W oW mm m e —- 4 A A La 2w . T
a d = = » = - - - - T LN Ea e - - e
i, . ] _..-"'*'*". - - ' Tt - . “"« o e e
SRR AL CEm M mgm ol e T A P T - - . N
' :_‘..*'1. ‘la" r L e e R " - Y o,
I Y o ' il T N T T '\ v
* o . A LTI E —a s et .
T w T T - e
l'l -t =T R T -I.;_‘_- *on' - m = RS, - "'-J'I.r‘:" t . ‘I
P . e e e U — . s L \ 'y
Ia .r T ! T T i ks T - =" . - 1 :. :---: : "-. =-at s . "'}- = -, - L, -
. - ’ 1 4'1'?""-;:' .-'-_.rh \H-.. - ., 4—.' - "_-l-l: '._'q_";:,-!'. - -.-.'H._ '_.- ’ ""‘h..__ a "_.,.:"F. - :,."r N T F
R R v s . ST LGRS T T \
LN " | . . " L L o mm S - N, -
. - :‘h . -L 2 aa R a mmE moEmEE = oma -‘--.---.r.:-l Wt T Tttt T T et e e e T T T L R T L L L T, T, T R, T T SR Tl e T o T e RS F R R R P TR IR P et T -.": ..}..-"-r
- _ o Fa ' ¥ -
- - - ' -'|.I ""‘.\, '.::'
- L - . - 't_r.illl'
H"". . - r " ‘\"'... .. xF
‘ by - - -
S . f e . T
.-'_'l: L--JI_"-_i-“- e cm oalaam . .m T T WA T AT R A T e o o e e o e ko e momok o B R oL B ORGLTLCE N RS ALIOE X ELialm o ok fats = =, S T cErms s omw e g A Ep ol ROR- L roE W oM L EEm T oW oE T Y L S LT A L L L T L e m _.."'...--_'_1_"__ _r-"
- F LR AR T e W Pl S S e i B T e e i 3 i ol Py~ — el ey TPy -l gl By Sl Sepl o By KIS sl B ib et S B R e T T TR T TR N T TR T I T I L I L Pl B [l B Sl Sl B T Sl R T r
;F o, . 1 1 F
. ) I',ﬁ . 1 1 e e O 1. '
' ‘ . s 1 L] - '-\. : |
- . d N F s m m m 14 mmm 14 mm®m 44 A= mEJ4 A EE J4 82 mm EIJ A mE EJ =2 mmm a mam a mmam A mmm 2 mmm .ammm 14 mmm 14 mamm 14 mmm 1ad mmm 14 mmm 14 mm !
!_, - _,_:.,_ e R 4 : .‘_.r"'" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "‘-\."'l."" i :-
. b - v v, - 1 ros Wy
: ".'u_ 1 F . L | r I:F '::1 I' F
R : “ S
g v ; : 1 ) .
r . : Pl e ;
s ] ,_J t . 1 f i 1 i L
o | I I r . M ‘ 1 T . F
L | (IR 1 1 "y r
o o X I ' ' " 1 [
o ' : . : : . . . 1 r 4 1
,‘.L ] : 1 L ] . i M 1+ i .
2t ] : ] H t . 1 i ]  t i
o . i ’ i t . 1 ! ST
' i ' H | ! 1 [ . 1 SN
’ P : - : i o
L] 1 ' . g 1 F ; 1 1+ i
. ] . 1 H ] . 1 i | .t ;
1 ] : ! ] r 1 q i : -t I
r . | "
5 . E ; : L : T P
1. 1 ) ] . 3 . 4 .: 1 " qi
e ] | ] . ] . 1 1 *'I "1 1
. L} [} F -1 b
: ] ] 1
T' - i r | 1 ' : . 1 " :
vV ' ' : - \ 4 v
' 1 X 1 I . i ; ] 1+ i
t ' P ! i b - [ : "
v . i ! : r . 1 i ¥ v 1
b - i ] I 1 ' ' 1 1 .-, :
i " 1 N ' i 1 ¥ . 1 L
v ' . . 1 : . L LI
¢ 1 - ] 1 ] H 1 [ 1t i
: M L ] . I . 1 1 5 1 1
" Rl P N v ! .r . A 1 : !
1 i Vo
R ._:‘.'-. : ok Lo ) . e
I N ook P ! vty
T ‘:_I- f | "\. .l_,f"- 1 t - 1 Fl : [ 1
1..—--;...-'- E ! | 1..‘ L | t . M . ! - 1 I
i, iy . " T il
;-I_.r'n o | .- ! ' i j s 1+ :_-
] H -
o nro ! ! : . ' i3 ‘1]
Wa T A ' > L
1 q Iy i 1 | : 1 L] T . Lo
! ] ' 1
1:.\ m | F ! ! k . : g | o
] l-' " | ! i b . 1 q § . 1 v
A A ! L y < Lol
ey B I : 1 L 1 L
|. 1 1 : 1T | ! 1 N P | | I
R L] | r' r ! 3 . ; .k It h
FoW . L ' ] "ty
- - £ 1 .
- . . PP L] T o
b = LI | . 1 N ] |l i
:. 1 -.- .rr ' ! [ 1 : 1 l 't :
. 1 i . i ] . ' i 1 nt
] i T t 1 .7
] . H 1 L L] 1 . 1
r ' T N ' : I
. [ ] 1 . 1 .
: R ' Py e
v 1 i . i b . 1 b "t
. i A t 1 o]
t . . H 1 | ' L] L . 1,
r N 1 1 1 1 L] 1 i ..I !
A R R ; ) ]
'. 1 [l ’ i I . 1 q 1 [ 1
*. . ! . | r L] L] X ! T .
[ : b ' | I 1 [ 4 : -l JI
! 1 ' . 1 .
] .
i ! ’ ' ! ' : : | nt :
. ' ' ' R - ' i) T
. . i : I r . M 1 1 T .
Tag . ] | 1 1 . . 4 P, L
. r ' ' | 1
1 . ! 1 ] ! : vk 1+ 1
1 i ’ i k . 1 g ! i 1 |
™~ - " k
": ! .. t ' y 1 ! L
- . 1 4 L ]
LT L I 1 1 L] 1 a .
.. L iy, ! I | 1 3
_ F H 1 N B i
. TR . H | e I
i i - t . 1 M | "t i '
Lo : ¥ SRR
noy Iy " | .
) et b - \ b Yo r
. r I------ - ¢ \ .\ Y . i I
- . . Fr 1
- maEimom o ar..\‘... - i " e vy 1, !
4 », . 1 . M. A . amma. smas. amas. .amaE. maEma ammE s ma A EE i amaESamm i ama s ama . amET. smam A amaE. mamaa. amaa =
' . k1 . . T e mr w Fr W E R Fr o m B W Fr B B E Fr Om EE Wl m o E Wl m M E W' N EE T rE N oE N T N E W FE N E SN FI N E SN FE N E F FE N B W FE N B N FE E BN Fr O E W Fr o m Ewwr = omowi- 1 3
-." "‘-" LA "-..h . : _; b
. e ‘: ‘*1.:;*‘ e _‘f .r."I:'-'-'.'.I' "r_‘_'_¥-‘t J':'_;"...."I- =, -J'.':__"I- L] J'".,r':..-"lt ".;.':__"I- t,--_d._:"__l_ - ?-I'.':-"I-" ?'.d":-:.'l-.'T' ‘_'_-__;'_,‘ "'.-F'-'-'l-"l- - -F.'-"l--"‘ "'.-F'-:.'l-"l- "'-F.'-:'l-."l- "'--F'-:.'l-"l-' -F-'-:'I-."l- WI-F'-:-'l-"I- - -F.'-'-':--"I- ".-F'-'-.':-"I- "-F.'-":-.'I-'T :-"_-_;'_1 "'_-'_‘___1' -I'-'-"I-.'T ‘_"_-_'_‘__,‘ - -I'.'-"l--"‘ '.-F'-'.'l-"‘ "'-F.'-:'l-."‘ "'--F'-:.'l-"l-' -F-'-:'I-."l- "'.-F'-::"_I e a ""ri‘.‘ -':.
"I-:--t,. - J.-.J.-a.q;a.a.-a.a.-.l.-a.a.-.-.-a.-.a.-.-a.-.-.l.-a.a.-.l.-a e B - d A A e e d A A R md A AR -d A A R A o e o e A ek A A e - A A e e sk e e sk e e B -k B e B -l A B ad e e R ad B e e e ok B e ek B e ke ke e A R e e e A a.a.a.a..a.a.a.a..a.-.a.a.-a.a.-.a.-a.:. "’ '-."'a-:-t'.l-\.'l-
L] L. - b ~
vty . s ~LE
SRS - Iy Ao 5
\. b , 1 i - n
. N N 't r
. 1"-\‘ _:.__ - - _";_'- e T T TP T T mLT LTSN L YL T A R R R L W LN R LT TR R TN R LW LT TW R LT T NN NN NN N LT, N, N NN R LA E R A E R SR B, s FEE s EmE .-‘;_-- '-\-12:?‘:.- -J-‘r-f . . # \L-\,.
. L - T, = . = - N ’
L {h I 3 n - * ) y : T ™ » . k}
e : [ i‘hﬂ*.- . " - l"_.i} _m.-'i«, i .|
r. = - - -"11 W r
. L 1 r - - w_ = n, . il
.l H"..,: 1 - L] H-:' i - i
- . * M, ’ o
'.'_," . ~ .. - - F o -' ’ 'a-r
. ta’, - i, | ! -
e & - - i LI &
BT YD B CACEE TSR RN ek En e
1 ! o “a . a T
f.-' LA AR S AN E A AN A s ..
o - TR o E 4 pie— o oy m— e m o =y m m wn A
e L e it B B R
" —_ - &
. 1 ' -
" .
' ] .
e T T P T e B Pl B e T e R e e e e g
T, -
- .-I--_ ".-' -

P e Bl el B B gy B iy pe ga mow R- m WT

Fig.



US D805,443 S

Sheet 7 of 7

Dec. 19, 2017

U.S. Patent

cm wl SR —aTA— L b= = —a e wr me,
[p———_—

-
A P L e

ERL I

-
=

ST e o

T T G T Y ol LT My T ey T T

-
-

‘--"._-H
-

- T

LT R

F o o

T,

-

. ¢
WA A
. il
oy R T W
I W
....r v, ol . -
._..__ ) - v i ”1
N .... "." “
T A
| H
.. :_. ...n.m __ ._.ll.-.l
| ..-_ ._.. mt
x LA s
"k —."_ .““ -._... ._-_...... t |
' ..._ _p__..... £ rol
L ....“__.." .ﬁ_."___... L
P AL Ao
L | , T ......r - . H
Ly R ; _
N ..n..v... . . "
- .-__._ .-|.—|.l.-...pH....l.....H. r -‘...J.
L .__.. ....m... v
b -
; ..r_.q .a __. ;
N L r s
P "L 00 SO e e
...: J..:"u____._ ”
...,__.i..u._.:."'ﬂ B ptrr”
_.._.-“.J.._ ]
_-._ -a.._ r
1* . 1
itk .
_.._J.___d__._urr-.r ;
ty _.__. Pl nﬂr..q . .
- P " .-....|.|.1|.".
.__.__m... . ! " :
AL I iy .
F L
..__.._ 1 u ! ¥
| 1
oo o w
R a ) m
Lo by w
. 1 _- =4 N
i, - fa v
H P H
P T m
D 1 i '
__-. Y : 4 ”
.-‘ 1“ L. .”._ H r
o o T :
] A ] L !
P _.
R bl .
a .. : .1-__u .__..m
: Ly LU -r F
: P A
[ r
! [l ...“_ -
¥ 1 L i
) - ...___ -
f e e mmas ok om ot
Tr"
.11-I.‘-
n
F
Jd
4
1
4
L
Ja
-l
-1
b
T
i
T
-
.
h
T
-1
i
i
1
h._
_I
i L.
N
oo
’ 5
- ..
SN
" T
1 .r ...
1 . _.
: L " .
fets
A [ -
hos YL
n n :
1 —- -rl ] -
L TN
4
[ _. 1- .._...a_
_““.._.__.. .. A .,
P A | L1
.,.._1_ ' e .
L] st
R p
___ [ I 1 .r.”..:. .
. i ¥ fa h
ih fi . i
p Lttt o
i i s o
o e eyt
T 1. .."__“.."
Ko F ey
Fy [n ..:._
I 1 LT .‘..__._
. . b,
R b o
! I .m..:.
1} ! I T
1 ' H- ._.H -._
1
. ! HE
WA " | ._1_...:
i, ' oM
ir i for
o 1r .““"__.
o b o
4! I oy
i} ! 'l b
ol L g
T i Ay
. ; .m._-
1% r .—.. N -__..
It "__ L ey
N B ir LI
AT 1 P ._m._:.
ol .“.-.__ wr .:.-"
TR LI 4k
ry H._:._.._ ‘n %:
LR PR L
FEATHER Y &
.. [ I B [
i} ] 1 ,
) 1" w“ i
'r PR '
Ve L v
JLoonliog -.-.um & g o=
. #
I et e "
I.r Hr.m I..-.m.ll. h. - - s -
Nabe S Y *
-

LT

N

-
._.J.l ey ap gk e dmg tmy gl e e, g e gk e ey omp gl e e, Bep g gl e ke e g .r.r..r_.__ﬁ

-

.l..ll-.-l.l...-.-“..‘l.llllllll.llll-llllll-llll-llll 1“‘]"11‘.ﬂ11]" Illl-llll.l.llllllll.ll.l"..-‘-.l. .ll.ll- -

[ A
[ Th-I S e |
‘.il oA — .-1

-
il LT P T o

o

s

-~

-.l.ll*.r

-
q...r. Bk ke g oag gk e e Bmp g gk e ey ey gl e e by oo gk e b omp ok e e, by ...“.H

. i
< % x
e 1.._._._....~_4x
...,...."H.-l._l..nu.l......_. . -__
o __... Vrow
L ._... _._.. 4
‘l “ u -—.
& - .
L ;2
L] oo .
- " .-.ﬂ‘. -. N
; SR, .o
| o T _r.. 1 ._._." o
Ty N e e
“ “‘....- ...r._ .“_r. .“” _- .qn n.h
PR o ' i
L] " L] ...,. ﬂ. P
. v v, ! 't
L. . ___.__ﬁ-.__. .; !
..?ra.... b rll:ﬂri.ul-.-rl.r [l __..-.
v T oS
L] L] " 4 2
L u I P .._..
Lo . bk
.ml |.-.u.. b ._ﬂ._- b
“. e TR E T T e __.,_.mn-m_
' FALE T
s e Catpata’ Sata g as .....-.__..-.._: .q
H 4 .
i Y -
i r.-. b
1 e b
__Il...llln.l.....-..r-..-.— o A
. -.l._r..___-._.u.-._.:.._..___ y:
RS SR
] il i
: - I
. - 1 =
: L] . L
H i1 m !
q Tt ;!
! HlL o
E ' -.—_ - r..v
; t i " i A
; 1T o
1 1 1 h "o LT
\ L P
. LI | ] 1T
. a | 1
; i X .
! n 1 L]
._ v
. _1 - n
Tk . L
B ._.-._ “ r s
L] r L -
ﬂ... 4".__ H Y A
.-. ..rulr . 1 ..-”...F 1 .r-l
N - g ..y
. e, \ T
“u ...._. + t
*a ...: t 1
- P Lo
..-|.I.....ul.l.ln.llvlr.. .—
i
"u
"
4
1
n
n
1
]
1
]
1
1
i
n
1
1
n
n
1
n
1
1
1
L]
M
K
IE
i
-_- 1
"
; -
< '
- '
. .-._........ a
- =" s
H -
* q..._"
A .._".un..._.. []
T ol
- P
F ..1&. 1 . v
L I , b
+ 1 K I .T ._._.
Ly i
A . .
-~ . - N
4 .
Dol 4
i i /
! ’ F
i .~ 7 SR B
o ; i
! _____.....1 if ..;. ‘P .-
N g
T L
- i
tr b dos
“._.._””.“ .._- —_“__ ,
m._u [} ._u [
"..+.. ._“ U -
! “- 1+ u. q L]
e ] % o i
o "
g w1 “ b
[} .* ' '
i) T R,
LAy = a .t
_.—_.-.._m ...._. M L
rm.*. N .“ '
i [N v}
..-.__ o J o 1
iy, Tk - _.J
_‘m._“ . 2 b
m....m“u .—_H -.- -..u_
L i - “ re
[ | LI 1 0
[ I - . -n .
ity £ ! w L
Lt 0 : gy
LA 1 2 LRI
whie g 3 '
i STER AN
R HH Y | . u.. -
ok W 11,10 di -
:.._... T M
P i ! L
I vkt Mo
! -L._m 1! -._.__-u.. % 1
i o il ookt ) ;!
O T TIPS %
JCA W RS T E,
w 0 ..__...“. n ...-r - _.r.— ._.1.__ \v_
; L A, '
__..... .._.__ _.1-_._. .._..J... [ ..-.lh.-”_ II-I.T. ..Mw\...-.._.
. .....-..... - - T, b
- o

Rk =

')
-




	Claims
	Front Page
	Specification
	Drawings

