US00D864836S

a2y United States Design Patent (o) Patent No.: US D864,836 S

Preyss et al. 45) Date of Patent: «+ Oct. 29, 2019
(54) VEHICLE WHEEL, TOY VEHICLE WHEEL, D663,670 S *  7/2012 Juergens .................... D12/211
AND/OR REPLICAS THEREOF D669,008 S * 10/2012 wvon Holzhausen .......... D12/211
D670,632 S * 11/2012 Schwelzer ................... D12/211
: . D689,809 S *  9/2013 Kimm ....coocovviniiiniinnnnnn, D12/209
(71)  Applicant: Bayerische Motoren Werke D696,177 S * 122013 JUEreens ............... D12/209
Aktiengesellschaft, Munich (DE) D720,276 S * 12/2014 Morgenstern ............... D12/211
D721,316 S 1/2015 Amezketa
(72) Inventors: Georg Friedrich Carl Preyss, Munich D744,403 S * 122015 Mielke ... D12/211
(DE); Joerg Thomas Maurer, Munich D753,574 S * 4/2016 Mielke ........cccccooeennn, D12/211
(DE) (Continued)
(73) Assignee: Bayerische Motoren Werke FOREIGN PATENT DOCUMENTS
Aktiengesellschaft, Munich (DE)
EM 000255609-0004 2/2005
EM 001049324-0002 9/2009
(**) Term: 15 Years .
(Continued)
(21) Appl. No.: 29/642,852 Primary Examiner — Stacia A Cadmus

(22) Filed Apr 3. 2018 (74) Attorney, Agent, or Firm — Crowell & Moring LLP
iled: pr. 3,

(30) Foreign Application Priority Data (57) CLAIM
The omamental design for a vehicle wheel, toy vehicle
Oct. 9, 2017  (DE) i, 40 2017 101 104 wheel, and/or replicas thereof, as shown and described.
(51) LOC (12) CL. s 12-16
(52) U.S. CL DESCRIPTION
USPC e D12/211
(58) Field of Classification Search This application contains subject matter related to the fol-
USPC oo D12/204-213  lowing co-pending U.S. design patent application:

CPC .... B60B 7/00; B60B 7/02; B60B 7/04: B60B Application Ser. No. 29/641,413, filed Mar. 22, 2018 and
7/01: B60B 7/06: B60B 3/02: B60B 3/04: entitled “Vehicle Wheel, Toy Vehicle Wheel, and/or Repli-

B60B 3/06; B60B 3/10; B60B 1/00; Cas The:reof.” ‘ | | |
B60B 1/08: B60B 1/10: B60B 1/12 FIG. 1 1s a perspective view ol a vehicle wheel, toy vehicle

See application file for complete search history. wheel, and/or replicas thereof according to the design;

FIG. 2 1s an additional perspective view thereof;
(56) References Cited FIG. 3 1s an additional perspective view thereof;
FIG. 4 1s a front view thereot;
U.S. PATENT DOCUMENTS FIG. 5 is a rear view thereof in a lighter gray scale,

representing environmental features that form no part of the

D432.974 S 10/2000 Jablonski - .

D621.770 S * 82010 Pollmann ................. Di12209  Claimed design; and,

D623.115 S *  9/2010 JUIZENS .....ooorovvvrvooo... D12/211  FIG. 61s a side view thereot.

D635.499 S ¥ 4/2011 NiSSL ovvvvoeooooeo D12/211

D654.007 S ¥  2/2012 NiSSl oo D12/211 1 Claim, 6 Drawing Sheets




US D864,836 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
D839,172 S *  1/2019 Preyss ...ccooeevviiiennnnn, D12/211
D842,205 S *  3/2019 Kraljevic ................... D12/209

FOREIGN PATENT DOCUMENTS

9/2013
8/1998

EM 001908807-0007
WO WO DM/044406

* cited by examiner



U.S. Patent Oct. 29, 2019 Sheet 1 of 6 US D864.836 S

IO
4-*4#‘?._-1 .
Y.

Ly .
; SR e o
3:1 O
-
E EEaE
e
S
el :
e
i

n
.
n
)
A
a
:n:n
A
A
A
A
; T
A i, .
'l.. ;!Hilll" ::_"Il .
") '::-" ilﬂ:x: :' x :":":":":":ﬂ:":':':'- ':" N
i i i i i A .
- ..I‘I R A 2 -
A AL A
A %‘_ AL e - A e .h.h'-:-
II'I- N A A o "
II.-' A A AL A A s
u [ g L 2 .
) A A A o, .
I%‘ A i i i i i s ) .
e WA AL LA A e iy .
» " i i i A . a .
v T, A A A AL AL .
A e R L AL e e A A .
-%‘- N A A .
A L i e i i s .

i i i i . .
L x:u:ul.-.ixx:uxxxxx:ux;ua . .

v L, I i .
-'%:- AL e e e e L .

W AR e e o AL .
mw | AN O i = et
A ot A e e e e e L A o
I-:E: A L e o e e PN e
A o e e S RN
e o T R A e, .
Ry I . .l. "
nlxnalxuxuuxuunxux ut " e
' o T e e e ad o a at T -
Fan'w T N I iy, -
A A lrrrrrrrrrruﬂn -:-:
LA A W O ﬁl. N
R e oy A "
Y T d R, s
A e o d o o R e .
e o ’ ’ Lo A .
x L o W i s . o "l.l. .
A i, | o o A .
x e o o
N T A, L e
A L W n e v
"n'h e R R ] o K 5 - "
g g e o M M R O W O e, o
i P et ! T R R L e e e e e e
A N I T = = o e e e e
A L e pe e e A o R e e e e AL e Ty,

A e L o e e e e o wouuy
| o il i i i i i i i e i i i = .
a ol NI i, S
Y £ Ol A L ) .
.1-: ot R e e e e AL e e .
", 2 o e o e o e e oy,
AN A e a".
: a- o R e e e e o e L R AL e e -
N A I i I‘_ll
A I I, I . .
R R e e e e R e e .- -
NI I I I I .-
A e i i e O
B o N AL L "
e o e e e R e
A e e e AL AL A .
R R g e e e e R AL e .
e e, L AL o
i i 3
N L AL AL A e L L g
e ag e a  a e
o e L o
R L e e e e L L AL ..
o A e A A A N A A TN ) .
iy I e i i i i i i "
L L L L L AL AL »
o e e e e A
ey | o LA L o »
o ot e L L e e e el
A A A A LA A "y
iy A AL A A v
i L AL o gt »
O A e A w

)
H..!I-I- A A A A N AN A A

E :::'-_ iE:"n::::::.: "":":H:":;;:H:l:':- o
i o
e
e
e
ey
R
e e
S 1
e
e
e
"
R

\ e
2o "'E::"'::E::.'

e

|
| -lllﬂlﬂ Al
g -l-"lxﬂnﬂnﬂnﬂnﬂ
ettt ; || | N '-laﬂlﬂnﬂaﬂxﬂaﬂnﬂl e
R .'-'-':E'::_E:::' s v
- | ! )

L] ....::::::Ih e ety » »
LR e el e el D)
. :':":":." .:.:.:...:...... e el et el e et e ) i o
iy -'.'.'T"T:’T‘: En ‘ .h.-'h.-.:.l:h.l:h.l.h.l.h.l:h.l:h.l.:.l.h. . v
..l.fl*l:ll*l*l*l*l- O R Y e l:.:.l}'

e
e
RN

] rJ..LJ.-:_Jr:_.'-'-'- N
ST L LN L T AL

.
-
PN A

Fig. 1



US D864,836 S

Sheet 2 of 6

Oct. 29, 2019

U.S. Patent

etetetenettt
et

A

.l

]
x?l!
>

]

|

x, Illl x Illl
Y HHH“H“H"II
X

o

ot

o

ot

A

||
e

M

o
.I.h.l .l
e

.x”xnxnxnxnxnnnxﬂnn X
E i
AR R XX
A e a
A AR R X
i )
A A
o
AL

|
L

r

nr ik i

L I RN

1.
R e

II I'"“.-.”
L ]

x ur

a ) -H._q”...H&H .___l

o k

e o el . Lll

-
A

.“._.”nn.

£

I- [ ]

L,

L
L ]

e
e

i, |
|

iy, |
|

A |
o

.
?!x?" A
.

A
|
.
2
X
)
-5
e
P

F
e
H
)
£

FY

i
o
o
AL
-
X
A
“»
'
i
i

|
-il
AA_A A X
A
|
|
E A NN N

I:H?l
A A AN KN

o
)
i

Al
HH
o
Al
H"
Al
o
Al
-
Hx?!
HHHHH’HHH
N

L C M i
Ha et -ll"-_l” H o R
R R R
EEERREX X XA
R R R R R
EEER TR X XXX
EERERER XX
EERRREX XX XX
R R R R R R N
R R R X R

¥ae
.._.mun.n.ﬂ

A
'
o
M A AN M
M
L]
NN A e o
A A XA
g
k)
i)

i
i

oA X N M
HHI!HI!HH

I
xnx”xx i H ”x”r.”x”xrx
o i
A A, A
o
R A A A A A A A
o A I
A i
o A A U
o o e e A A A

]

?E"H" A
Ml
F
P,
)
F

Al
|
Al_al
xﬂxﬂ
N
|
N
F
e

A

Eolg il
ol Al Al
P KRR e R

HREREXRTX
AT A

AL A

i i
A i A, i, . A i, i

P P 2 2 B L R

e
| | ] | ] llll
e ...umum.h o

EEEENEEREERNENNNNNNR llll"llﬂ"ﬂﬂ
L I1IIIIIIIIIIIIIIIII I I IHH HHH EE




US D864,836 S

Sheet 3 of 6

Oct. 29, 2019

U.S. Patent

" = " EoEoEoE
E | = == nom
R EREE i ra

s e s
SRR

XX R RERERRER
et

h...h..h..h....-..-.._-_.._- e e .

= Illllﬂl

e WH "HlIlllﬂlﬂlﬂlﬂ"ﬂ"""""ﬂlﬂ“ﬂ"ﬂﬂ
L R R s R
L

=
.
or

i

et
e
*I*I.*l*l.

R O e
L |

HEEEERERRERERRHENF
| | K K EERERERERXTESRE

A A A
x A
X

L S

e B NC |

A
L S i
g P!FH?HU.FP >

Cal

e o o A o M P
; g P e R

LR

A
XA

s A
i Ll )
WA e .

| |
||
-
R
S
e ""__..._"._..._"._.u"u..u...
e

¥ rr l.. lnaln"a" |
EEE n.l..nanalananalala M li“.

MM Illl.lllll

T

*
Fy

L ]
L
»

L3
5

E)
ma

L ]
L

RN

L )
ERN)
ataty

¥ty

L]

M

L)

[

[y

*
* i
e AL M
&
&
AL
(3

*
[

»
L

»

)
%
L
L)
L
L
L
»
L

X
»
L)

Lo
. [ P

]

L)

EY
)
‘e
EY

L ]
L
3

-
Hd
Y
™
"

WAy

]

e
e

L
L)
LI
L
L I
)
»
)
)
)

)

M
™
~,

r.unr.
o

»
x
ittt
o
]
)
-]
-y
-]

E)
)

» »
EERRE R R RN N
.."n R R X R .“x .xau.nx”v. alta

A A

M

L)

al_M
HNPHH

iy |
iy, |
iy
FY)
|

b

'
E

E A |
FY

x

X

-

X

x
P

i
4 .u__rr.:”v

H
o,

F
i"il!il'l!xil!?'lil'il!
FY

)
w
2
)
‘™

X
- ¥ o
XA KKK

M
>,
>,

P P A

A
oo
A
oy ]
]
::::- ]
P
:!F;:i' ]
Fi
-

N i
xn oo

A
i iy

M
F
£
e
)
£

]
)
i)

A_A AN
A_ M A
EY
EY
EY
EY
EY

E
£

Ml
Ml
Al
M
H
M
FY
FY
Y

Al
Al
Al
Al
Al
E |
-

FEJE XX
IIIIIIHI KR X X X
Illllﬂ -
] lllllllﬂlﬂl x_X_X “
. II KK IIIHHHIHH RN HHH
EERERE XXX X
L]

A
M
=

A
A
|
|
A
|
|
LA
AL A
L
A
AN
2NN
L]
Pil!:il!:il! A
i

|
|
A
-l-
gk
A_A
A
A A
A
A
MM
oA
N
"?l?l
H
Al
N
E |
H
N
i!"?!"ili!
H
N

)
oM N
H

)
]

o)

xx.xHx”x”x”n”n”x”n”xxrnxx
A

2l
i)
i i
i
2
i
i)

)
-]
.

iy
A A A A i A
A A A A
i ~

A
A
A
Al
A
A
Al
A
A
]
Al
HHHHHH
H
F
M
H
F
o
FY
FY
Y
FY

-
o
.

F

Al
Ml

|

F
Hxil'
H

o,

FY)

)

I"H"H"H“HHH”H“H”H”H”HHH”H”HHH“H”H”H”FHFH.FHH”.H.H!HU.HFHH E o i
X X E X E R E X M N N N KA NN KA NN KRN XX x,
EEF IIHIHIHIHIHIHIHIHHHIHIH ] oM HIHIIIIIIIIIIHIHIH ;

e % ll“ll""""l llﬂlﬂlﬂlﬂ"“““““lﬂ“ﬂ.“ﬁ!!ﬂ &

EEEEEEEEEFERRERERRERERRESZ.ESX XXX MM
L ._H__.n e e e o e o o S

o

n

AN EEE R "

I i .
R R R R R R R R R X e

¥ A A




U.S. Patent

Oct. 29, 2019

Sheet 4 of 6

---------------------------------
-----------
-----------
----------
L]

US D864,836 S

....... e
------- AL " .
--------- oy T E NN
----- -" ruy
----- [ ] [} [} [ ]
..... [0 e
---------- ¥ .'_ IllIlI ) I.:-I v »
----- e ) » ;
L]
Y ¥ 'I-I'I-I e R v oA » AN
Y e o e e e e R M I
< Tw » e N . o TR Ry X
.- -_- X M R e o e M =ll __________ e an a e ORI o e
. L | WA A IR A A A A e L iI » » v N, .
et e R A -'- P, R S » oy o
. » i :u:u ----- » A A A A » e e "
e ll'llll P e 'y Illlllll ll'-_ ----- ol ll'lllll .
%) LMW o o T e A x xx X » 2
I i IIIll"- e o e o e W e I '-:-' 'u'l-l'u'nll“u'n -:- N A g ol el ”x”x”x”x”xxxxxxx-a . :'!x
LR L ] F i i i e r i s s s o i e I-II'I.I ----- e ¢ i i i i i .y e v
_-_-'-:-'_ -I:'-I o 'I- l:x:x:a:n ::'-'::::ll'- :M:x:x:x:v!v:v'x I:!.I‘-.- S :x:n::x:n' "". ] a xr’r:x:r:x:x:x:xxa! 'I- :- -_-:1_
IRNCRENEI oial W W oo ol oo ol :- o AR v ] I.I* ----- L A Il:ll A ”x”x"x”xxx’xxx"x"x v .:'
I, e A N T o R e R T,
JRBCREI W o o o . .:- » ECRCRCRE Il:ll » i .: IEICRERCE .::I L v’v’xrx*x’xxxﬂx"x'n
ERCREN < w el v e e i o SCRERCREN e e P A A M
RICIEN :xxx"x”x' d -:- o NN e e RN ey ""'""-u 2N N AL -'-
EICHEN x"xxx”xxxp 'ilvl.lun CRCRCRE R i A ll:ll IENCRENCHY < n !
':'.- "- Hu:x:x:u:x:x:x' L "- :' » x: i ':':::'- ": : T . T :' o T n”.
SR v e ke e e - - "] e X - R
N L xﬂﬂnﬂnﬂxﬂxﬂx » e | SRR it DR .
. Y x"n"x”xx i ] I:I  ICHCRCRCN l:! ) I:l-..-.-.- S .
et e e e I ) > I.'I_-'-'-' " I:ll Y II- " .
RN e e e S ) > I-I e e " I' R
ILRLK o i Erw n AP Y ) w s ) .y Il .
aa. » i G e e R u n K I'--
. S N N . 2 e L o L. L e
e Vi e i i, A o » S x ,
Teta A 2 ll:ll . ICRCE e, Mty CRCRCRCI > ] K 'llll_
) Il:ll LA AL LA R e '-_ CRCIENEN ] ?lil- ' . .
= n ] M N e e "H _BCEE I - .- LI M ::' ?lilll
I Mot LA L AN ; S SRR u 2 'I'I' .
- T e :- o R L S R
e R N LR » e A - b sy .
o v v -:- W X :- IR ) T SR ) e
e .:_ ] ll'll ll'll lll'lllll M | RRCENE Y ara? -_-_-_-I.'I :llll:ll.::ll :ll -
' - RO - L ] 'll e ll'!-lr
' o O o ; I o ."-' ':' e -'q-*'n' .......
| .'.- I’ = o= ow .hp: i ") [ ] '.' PP X F s o=o=onom o -
2! .-.' - £ "o [ " e N W R X ko= omomomomomowm -
‘» AR ... ™ g M L] 2«2 ub S b o o W o Mo A AN
A Y ! e A o MW o e e et R R RN RO
;:‘ -' Vgl .I!H _;. ICIEN .- -F:Il ------------
A N RN LA TCREREN M
A L A P Y
.1-:’:.. L o RN 1 L
| AL A A A A N
e AN e R e
S W, e 2 N TR AL e .
- [ ] L I ] b
o A A SN a-:lﬂa"x'al... A AR o -
- oA NNl xR T
e [ b b
" A N 'l'n'n'mn'l'n T TR .
. i B AL A AL A M .
B T L P L T L P e N RIN  eet a  E, A
OO el A e e AL L A e e e e e e i e el
B e o L L L L e PO A e s Y
. o L R w m m wwe o ma F E L 'l"‘"“" !’-l- P ] ' L} . r -'H! ] ~ !F!H'H L] N L} M --"x’" L L W . " -
o e e A L LR N e el A A G, . A o A A A A .
e R e e PR P N N A el o N, el e e e e ) Th -
_ e F R B e e T R RO d e e e .
py 000 W EumE el s s s s » L el ) A_a NN A a BN A L el el B ) |
| I [ ]
5 ) v % PR P N A o I e )
» .--.- R N o uv_.rvn'l-l.l.n-x"vx PRPRICRE RN e e n MR o o O | PRl e -
] > . LA A LA w i u u
e R R & R A R m uray
"'-'::':—:-* ':: '::-l: ouEr e A AN A worah e el :'-':'4:'11
------ Frs e w e n ey A AN A » A s R RN
IIIIIIII L N ] | ] | J |, | L[] | | I ] -' b " 7 " = = = = 7
---------- FE R R ER " i * * e & > XNk " m == omoEomomoE
----------- S | e b B ) R N A mE o m E e EEm
------------- P : PN A NN o N o " = omomoEoEoEoEoEoEoEoE o -
--------------- [l " RNy s aAam R mn e ny AR ' " = m = = moEoEoEEEEEE A
----------------- " MEEE AR AR AR ARl > AN T
------------------ ‘o on b R e R b R R R N e T s " = omoEoEoEoEoEoEEEEEEEEEE
........................................... | 3 - ll.. '.l:'!'d!n'p-v-v!u!pnv-v-xx!v'".l I'|.II - v'v!'.l!'g: Tt P T
. __ --------------------------------------- Ir- I* *q-'q.'-'-'.."".."" » a b3 oW .v:l!__.!?ﬂ_‘:l! e oy 'vxx'-‘l-l' o ._':l!v:l!__.:l!‘:l! " [ ™ . . | » “'..‘.."".'-'q.'q.'q-‘l-*h'-. ------------------------------------ q. ' __ .
N xR Pl S e L e e M A i : R M ) T w L ) N LN N Y N
et X L L L I R R R R L o et e o e e e e R i o ol W o x.-'xxiz A A A L R E R e mw e e e e e PR A .
RO e T I R R i PR e e e e e e i e % Al A ’v e W e e e R R ORI v e
S d ] d o A de T
N i e e, o N R LR RO R R R T'T*:*:":':':':':‘:‘-'--an P : : .":.:.:""l F‘:;'!:.:..: ok = : :'-ia- 1‘1':':':':':':*:*: N R A R, o am e b - I:::I'::I-:::: "atat
. o T R I e e e e e T e M " B e e e R R R R R R L R R I Ty ot M, e e e e e ey "Lt
Vet L R ] T e e e e e e o S o o e r et L st e e ) ':' "Lt
= . -I.'-I'I.'-I-I.I-II-I#!-#####I- [ A e N " = = moEomomomomoEm O e e e ) -.-ia-ill'-f | . l-l-'ill-a-ia--  F @ B & Fk =22 omo=omoEoEoEomE X X & F XK NN .I-I.I-I [ ] .
O e R R R ) e CREE N e p e e a e b e R R R 1 L M M AR N W -
Tela - u l::- . 'I'I-I-I:I:I: *1-:a-:a-:a-:q-:ar:a:q-:;:;:q-:;:;ﬂ*:‘_** A _|.._ ot e e :-f;:;‘-:;:;ﬁ;:ﬂi:i:-' : - N -:;:-:;:4‘4:1: '4-:'1:'-_-_-:-:-:-:- ------- 1 ey e a ‘_* *:*4*4*4-:4:4:4-:4:4: : :-I:-Il:l:l:i:l:l:l-l: 1" -l- IR
S M !I-l-l_i-l-l-l-l-q-q-lrdrq-dr- XN M LI A N e ) - L N R A LR R RN il e e A LA N M e e T e
el e e e e e e ) e N A N o o NN SR M e ) e RN R D et e M A e W e . RN
Ty R ".-".-".-"".-"v"v'uvvvvvuvu: '-'!'!‘-'!‘-111-_1-1-1-1-1-4 s N R Vaew L e AN 41-1-1-1-1-1----!'!'- BN R N N N N e .!- 'll_ s
. on .-' l.:!":l!' o PR R ol o e e e ) "v.-'??‘v’vvvvvvvv-' [ M N __ - L] [ ) [ ] " [ r ;u;u.]..... 'll'll'll'll'll'll'll"ll"ll"l'll?-'?ll" e = '- I'I nomh
LR ::I .: . N " Mo ":";"". Leage - a L R 'H:l:?iﬂ:l.l.l‘l!' e el :;-xx:n' "'.."-:'::- e
v ] A w A e L T g Ry .
-':':'::tl' A XA » :'Jr n": :"I- . r':::': .':':'l-': » -.x”:”:' * :’:": Etttt:'t .:r
LIC » A m B X N_A L ) Lol nl el e o R | i i » .
v I'l-..l'l- L N o e e D e SRR e I x A I.I-I-I.I-I'I.I. “u
“a. o e R R A ae e e el e o R N o
. » O e e i D L N et e ) o P LR R kA 2 e NG
» e N i R T R E e i '--'--'--'-'l
Tt . . R W n o e L T R '-'-'bl-l-ll- WA A L A T
R e e M e M e e ! M M A LA A e .
. ey T P R R e » X% ) el
L e e LN ’.1-:“} [ v e W Wt MR NN e e . ’n"n e
ML v DRI~ o ™ " o M DR, ot o = o . e --
--:.--'-'-'--'-- WA IR A » & - Ll o o, S
et N T M d S, :l e "t
R e e et ol
e E e e i g e
SOOI, ol e i T R R R R R .
et e A XA ) .
L ey R
. e AL ] '
v'.:'l::: '::I::- ':' e x aTTar ey
T e |
v '-'-'-'-'-'-'-'-'- i "
e e |
lll'll e A
l
T oy
W '."'.':'-'- » :'ll i L
' - .. -I:I-I:I: '-:-:-:-' T .:::a:
] iy
Tuial ey »m
b AA
ot Tl "
| I ] ." | ]
L
"I-'-'l:::t- N
e :
rea » 2
. e A Am
'i:-:l.l'I- A m
CCI e
. ]
A n
':-'.' Tt
.
" .'EEI' ':"
- »
.
»
i
D
» []
e e
SRR . - .
'r h o= | ] | J [ ]
R u e R
- LR ' .. a
BRI e e '-'-'- o
|l|- . . “uty
.*. Lt .'-'-'-'-'-'-' N _.:.:.:.:. ::: --:-'-'-'- .
- '-'- '.'."'..' ------------------- - '-'.'.'.'|'| .b.
e "."-'.. .............. "..-
J"Jl-'- 4 IR R e e e e e e s SRR & e+« T o » * BB e e e e e '.'- o
y = q. * .~ i L L L B R s ow
[ N v A e N e e N R = i i e . 3 i b m N~ TR E e N L Nl il ey e FE o= i
B L .. ------- oo
-_l. ------------------------------------ 'rlr
= & = m = o ®oEE e i E R =~ 2 N N o ¥ o i N > RN L i s i i i Sl il e s R r
"lh-. -------------- ".'- |. » |.‘.|.' .'-'|.' ----- [ e ) e e e e I.-'r
lllll " [ ] --....“I. . l.l.l.l.l..‘-' .."“" - ' .. HP l.l.l.l.l*k.-
""" I-I-I'I-I- '- - 'I-Il' PRPEICRENCRL (e e . o
I M et I"'I- . "l:".l' R TR e e e e ' l-"ll-'l-'l-" ' o
'r - T EEE R = =z o=« o= U L ]
N .-.-.ﬁ we '.-.-. il
= ko= l [ | | . IIIIII
- I L] L] ’ .-".-.' .- llllll
- *' L ] .' IIIIII
SR e R
l .. llllll
......
"-"-"- ............
" e q. ".'- ------
- . 4 [} ‘ -------
.'. 4""" pLL .,
Eoaom bq.q.l ------
“x [ R T
P N
*b.~ -----------------
*d oo omomomomom
x P N N ) R N R N e e e )
I".-":r':':':':': J|'l-" l-" Pttty ¥ ¥ty l-"t‘#‘i"ﬁ'ﬁ*{"i’t‘iﬂ’t‘i‘
reletae R a-
et -I-I-Il-l-ll-l-ll-l-lll‘-lll‘-lli-lilii
vr_v.- E A il-iil-l-il-l-ia-iil-iil-l-t
x o N0 Rt R et R et et e e et e e
a-a-ana- lillilliililii

"-."'-:-m

:|. F q-iq-'l-*n*-l-.- e

* ¥
E L
ii
4.

----------- .-l-'-} *l*b*l*l-*l‘q-‘q-q-q- }'q-‘l*}*l*l-*l* L
------------ Bk B bk B b omoEomoEEoEEEE E®
------------------------- L} J, T
----------------- LU
[ ) *.*.#.*.#.#.I.IHE*!* *




U.S. Patent

Oct. 29, 2019

Sheet 5 of 6

LI #‘#‘rﬁ*-l*;*;‘ ':*:‘:‘:': *‘:'*‘:":':‘:":*;*I*l‘r#q#"#-dl

A o M e, o LR T
s e e e s oe e e
R R R R
'.-.'.'.-:-. . &_';:__k.}_::::. Rt
-::.%-. "-"%'1._ R

L] ‘ -I i‘i“‘i‘i‘i“"““i‘ "" o L L .'

N 'i'ii:'.' ." .:“:-:“‘ili'

L L] :‘:‘: '.':- - L]
i 'i'ﬁ‘i'i'# L ] i # ' ‘i:i:ﬁ:i :‘:‘i‘ | ]

- "'-.'"-"-' ""“ ii#i

US D864,836 S

+ "R FEER I'll'lii
%"&.—.—.:'1"' T ""- : """-.% e
e RO "'-%":'- SRR
e :‘h:.:.:.:.:.::::::::::::::
o e
g e
SRERRRRERE
ll* * L ] ll‘ 'll ll‘
ey '-"-'-'-::;--.-'-.
B o
o ":-.-.'.-.'.:E:.;I;:::;I;:;:::; e ot
& ¥ W .'-I-I.'-I::' -Il I'Il‘-ll Il.-ll‘ll L I-Il L 'Il-ll‘-ll L] ™
- ;ﬁ':::::'.::::} e e tets T o M L
R Tt e
FII'I:' I" I.I. EI l-"' 'F:l I.I:l-‘l‘l-‘ L ] I-' I.I I- 'l-
SRR R
L | L] L | 4 W & L N L | £ ]
B ot e s
*:-:-.-:-.':-.-.:".*: A _ _._:'::5_" S :.:___ Tt
L N | ] l L} L | L | L ]
*, E: E:EEE:"- Wy e e
ll' L -'I I'- I'I
T e
ll‘-ll ll* & - -' 'I'-'I' "
] * L | LN
RTINS, s
X X X X X X o X N L ]
'#*4-*#*#*4-*#* XX Jr*q-*lr* ll' 'I'I'I'I‘
_r*#*a-*a-*a-*a-*a-* *Jr*a-ﬁa- Jr‘Jr 'I' -'I'I'I-'l
R P e R o
4'*4'*4'*4'*4*]-' ‘I .-I ':-I':' .- L ] .'I-I I'I 'I
AR RRRRE 3
4 B L ] L | Lo . L | "' L N E L | LI _C BE N B L N L L | L ] L N
‘ .I.'".I'I.'-I.I' 'I -l - .I" .I '- .I *4'*4'*4'*4'*4'* 'I.l'-'. ) ) 'l-I '- .I'II-I'I'II-
» 'I.'-I- 'I 'I 'I 'I" -!."I -I.!'I 'I'I-I 'I."#‘#*#‘#* S I.'- .I'Il-ll'll‘ll -Il ll I.I'I " .'
Ll I."I-'"-I'Il -Il l'.ll -I-I'I"'I"- - -"-:I'I'll'I'll L] -Il"ll:ll & & 4' L] I-"-::::"- .l-"I"::-'-::it A 'l':::'I::'I::'-:'- --::.'::E::::::::: '.'".'.'"""‘ . """ "‘-‘ : t.-.'.'.-."
*"'.::"":':'_:':*I':*.'.h'.*.':*."':':':'t:*.._. o -:-:*:*:*:*:*:*:;:-'-:-:-_:-'-.-.;:-'-. e e o e
L | L ] LC I N N NN Lo . L LI | 'll 5 5 55 5E L ] L | L | L | L | L ] L | L | L ] L L | L ] L | L | L ] L | L | L
B ot et s D TR e e e
L . L ] L LC L N N N L | L N Lo . L ll!#!#" L ] L | L | L | L | L ] L | L | L ] L L | L ] L | L | L ] L | L | L ]
Vet e e e e e e -'-'-'-'-'-'-‘-'-'-‘-'- + B o
'I'I."I '- '-I‘-I‘-I'-Il‘-l"ll‘l‘l' .|."- 'I 'I"" L | I."I-'"-I" 'I '-'I'Il‘- & " » ‘- 'I 'I-I.'-I"."I-I".I'I 'I""-I'I."I-" -I'I."I-'"-I'I."I.I"-I"."I-I" L g N ] o -I
B N W W W o M o b W W W e P Yy
-I.I'I ' "-l‘l!‘l‘l'-l"-l‘l"l‘l'l"'" -I -I.I".I-I 'I-"' " 'I'I' .I""-'-I""-l"'l LI N l‘l‘l‘- '.I I.l'- ‘l"'-"'I".I-I'I-l" ""I'I""‘I'I'I"'I' .I'I' .I'i‘l‘l - i'l"'l""""" L | .'
l"""""‘" ‘l‘-l'l'-ll‘l"l‘l‘-l‘l""" .'.I'-."I '- '- 'I"" 'I L | '- 'I 'I'I'll'll‘ ot '-Il‘-ll'-ll"""-" .' -I.'-I-"l. * -I -I".'-I-Il ) !‘I"‘I‘lﬂ‘l‘l‘ ‘ '.ll' 'll"' ."I'I" L] '- 'I 'I
li"" 'I "'ll‘-Il‘-Il-I'-Il‘i‘-ll‘l‘-ll'i-I'I."I."I " 'I.'-I " 'I " e -Il‘-ll L] -II.I" 'll.I 'I.'-I.!'I 'l" -‘.I'I.!'I.'-I'i I.!'I 'll‘-ll‘-ll‘ ¥ . 'I.!'I.' 'I.' .'
e o o T o Lo I s '-.E-."-.E-.E‘:t?'ﬁ 1 .a.;.;.;.;.,.;.,.;a:;a:-a'-'
B S o et e e P My Ty Ty et e e
'.I'I " "'il'l‘l‘#‘i‘l‘l‘l‘l‘l"""" -I.I".I-I'-"'I".I"'I' ‘i‘-l‘-l‘l""""" I'I"‘I"" I"' . -'.I'I " "‘I'I"'I"" -I'-I‘-I' ".I-I'I"""‘I'I'I'I'I""'I‘I'I‘I"‘I '-l‘i‘l‘i‘l‘l‘i"""""""‘
i e e e e e e e e e S M ) T ] e e e e
I-' L | '|-Ii-l-l-I-l-li-l"I-'I.'I.II"I.I-I"I-'I.II-I liiiI-II-'I.II"I-'I' I'I.I iI-'I.I II-'I"I"I-"ii I-II-'I.II-II-' II"I-'I.II-II' il-l-lllilI-'I.II-
:E::'.:.-._'::;I;:;I;I;I;I;I;:;I:: e e e e S0 e e s s et e e e et mce e e e e e e e
oy R, o A A R
B e o : o et
+ L | L NE N NE N N + 5 8PN L | LN L | L ] L | L | Ill & &+ B L |
) B e o s e
e o S S ey e e e e e e ey el
T '._':I;:;.;I;I;I;:;:;:;l; t et toes . '::_::
L | L] L L C e NE N NE N NE NN L] L] L]
s - e v
ll"'"' '-I"‘l"l'i‘.#"l*ll‘l'l‘i‘#‘l -I _!'I."I '- 'I 'I-' L] 'I :
B o e - o e
P AN e 2
L] L ] L L N N NE NC N NN L ] L ] L | r L | L |
Tl s M Ten'
L B N R NC N N R K N I--I'I' I-I-II'I'I'I -I-
B o e :
I-I-I"IIII-I-II-I-I-I-I-I-II-I-I L] L] L | L]
s, Ao e et
B e B
ryrew I'I l'l'-ll*-i*i*i*l*i*i‘i*i*l*-l - - *i*-ll*l*i*i*i*i*i‘i*i‘ll I- I' '-‘.:-
..:' - .ll-ll L ] 4 ] #‘i‘#‘lﬂ‘#‘i‘lﬂ I.' .i' ' !'-Il‘ll‘i'll‘i"#'-ll‘#‘ 'll‘ll .I'I I.'.'
'-.'" " "‘i‘!‘#‘#‘#‘#‘#‘#‘#‘#‘l*q ' 'I : l'#‘#‘#'#‘#‘#'#‘#‘#‘#‘ -I'I"'I" o
--I"'-I'I 'I‘l‘#'l‘ll‘l"#‘i‘#'l‘#‘l [ ] .:.'.' ) 4'4-‘4"-!'4-‘]"4'#‘4"1'# ' .
iI-' I L ] L C NE NE N NE BC NC R NC NN -I'I.:I-'I.I I- -I-I-i-ll-l-ll-i-III- I.II-I'I
'..: e _" _';1;I;:;I;I;I;I;I;I;i;i;ﬂ.::'.&t't:_: - I;I*I*I;:;I‘I.I,I‘I i i
] el el el el el el el N ] ]
.'.'."I."I." ‘-Ill'#‘l‘#‘i‘#‘i‘#‘#‘#‘#‘#‘i" .'.'.'.' .' '
'l"" ".I' '-' l'#"4"4'#‘4'4‘4‘4‘4‘#‘4‘4"""""" .'
-I'I 'I " -I‘ ‘-Il"ll'll‘4']‘4‘1"4'41*4"]*4"%".'- -I
"':-.-.-.-.-.=:=:::i:i:i:i:1:111:1:1*1:1:111:1:'-:1'.-.1:1'.
-I'-."I'I'll'.-Il*ll‘.#*#*#‘#"#‘#‘#*#*#*#'# ll"""""
‘ll'4-‘4'4*4‘4"4-'#‘4‘#‘4‘4‘4‘! 4""""
.I" -'.I""'l*4‘4*4*4‘4*"4‘4‘4*4*4*4‘4‘ & 'I.I
""-I I."I ‘ * .|.*q.*;*;*;*;*;*;*4*4*;*;4’*.'-
:.I. " "I""'-I‘J*l *#*l*l*l*-l*i*i*#*#*#*l*iq’- . .
o B e ., '-‘:&-.
B sy e
waTels eI L
o ot 4 ' I.' L | I. I- L} l“i*i*#
ll . -I yuw Tttt
-Il*l":-I EI'E l'.-l-t L #*#‘l*i‘#*ll*#
R oo
e e e e
e .::."'. e e e
4*4*4*4*&*4*#*4-*#*4*;*; Ll ) Jr*Jr*a-*4-*4-*Jr*&*4*4*&*4*4*&*4*4*&*;*4
#‘4‘4‘#‘#*4*#***#*#*#‘4 N Jr e e e e e e
EE N NN R A ) EaE N N RN N R R R N N R R NN N )
B s st R e
EE B N R N B e B N N R N N RE MR N O N N N R RE BE R NE RENE RE N RE M RE MO B OE B E L RE RE NE RC R NE RN RN R N R N NE N M M R M)
e e e e e e e e e e e S e e N e e e e
P T i L e e B R ) IllIlI
i-ll'l'4#4‘4‘4‘44#44#44444#44#444‘4l‘#l‘#l‘#l‘#44#44#44#44#44#44‘4‘4‘4444‘#!""'
e T T e T e e e L e M P ‘l-‘i-_-_!-_-_!-
'I 'll "l-'l-*Jr*Jr*Jr"4-"4-*4-*Jr*Jr*4-*Jr*4-*4-*4-*4-*4-"4-*4-*4-"4-"4-*4-*4-*4-4'4-*4-*4-4'4-*4-*4-4'4-*4-*4-4'4-*4-*4-*4-*4-*4-4'4-*Jr*Jr4'4-*Jr*4-*4-*4"#'4-*#*{-‘1-‘-'!'!'-'!'- 'll
e rrrrrrr e e e e e e e e e e e e e '-'-'-'-'-'-'-'-'
Tt e e e e e e e e e e e e e e e e e e e .l,|.l'
'"""'I'I"'I'I"""" I'i'-l 'l' 'l' Jr* *_4 *i *_4 *_-I *-i *-I *4 *4 *4 *l' *l' *l' *4 *l' *l' *l' *i *l' *4 *i *-I *4 *-i *-I *_4 *l' Jr* Jr* *l' ‘4 '-I'i"'I'I""'I""'I"'I'I"'I l&.
'-I:l.::I"'I"'I".'-"-I W 'I-I 'I‘|‘i"i‘r-l*-I*Jr*Jr*Jr*l'*l'*l'*l'*l'*l'*l'*l'*#*#*l'*#*#*#*l*l*#*i‘l"' 'I-I"-I-I w -I".I-"-"'I' .I.I L}
I-I-I'I-I‘I'I‘I I-I I" L ] I'I-ll'll'll‘ll'-ll'-ll'-ll'-ll'-ll'-ll‘-ll'l‘-ll ‘-Il'-ll'-ll'-ll'll-ll'll" L ] I'I I'I L | I-I I-I-I'I‘I-I' L I.:.
"-':1.;} e o s e o .-:=:-.:'-.:.=:-'.'="‘
.I::-':::I'I'-'I'-"'I -'I'I'- I' ¥ " 'I I'I'I'I'I'-'I'I" ¥ -I."
TR FERR I"' L | LN | L | TR R EFERENR
..-. I.:::-' TERER I-l-I'I-I-lI'I-l L | ll-I-ll'I-I-I'I-I I'I L ] I.:.. I:I.
I:l-:.: L ] '-: I" I'I"""" I-: Lo ":.' I- 'I_
R e e A
L

1g. 5



US D864,836 S

. - - L LA a s aamaaaaamaaaa
" e aonoa a s s s s s s aa
I T T O N N |
e or W NN
R

L] i e kR IEJE K ERRNEDXZXXX
HRERERERERERERERNERERTRETH

E N ] EEREREREREXRELXZXEEXLAEXLXLEXLEALNMNMMNNNNNNX
lIlIlIlIlllllIlHlHlHlHlHlHlHlHHHlHlHHHlHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH *
EEEREXIREXIELTRELINESEEEREREN
HHHHIHIHIIII

L N N B B T T
ek bk kR Ty -
[

X R R R R XXX
X XXX ERXRLEN XN
T P P FE R B A

-

N
ERERERRERERERERRERREX XXX ; ; ; ; ;
" aH"n"n“H"n"n"n“H“n“HHn“HHHHHHHHHHHHHHHHHHHHHHHH ” H o o e o e o e e e e e ” H“ H HFHP”:.HFH .Hnwr”x”rnrr”!v.wxrﬂ a o
X xxaaxayaxaaw a Tl i
e L I e e e e

e

i
-
-,
)
-,

HIH - HHH”H HHH
EEREXRZXENLEXEXERNNMNNN

Al
A_M
x
-
]
e
]

]

Illl E H"H x H“H XX HHH ] HHE -
IIIHHIIHHHHHH HHHHH
A EE R XN NN N
lllﬂl Hll x H"H XX NN HHEFH

llllllllﬂ n HIH XX K N Hun

] o,

x.

]

K

|

-

-

o
ki

-

-

F

A
A
H
H
-
>
E
)
W
W

x
HHH”H
XXX KX
.
]
]

o
H
.

4 M
H
F ]
)

M
A
A
|
]
M
oA
E
P
A
o
!Il!

A

A A A M A
A Al

Al H

Al

M

H

FY

Y

FY

M_N
M_N
|
M_A
A_A
M
l-?l
Al_Al
?l:?l
"HH
Al
?l:l'
Al
P

]
] o
HHHH ]
EREREX X X
A
R RERERER oM
S A
EREERTREXE X
]
E_R
e
"

A
M
|
A
M
e

x:xxx!r’

] HHHHHEI!

M

|
|
|
M
M
M
)
M
X
.
)
)
o
i)
-]

A

A

M

|

]

]

]

k]
oo
il'!il!il!

Al
H
N
F
Y
FY

|
|
.
x
X
X
k]

A
£
Fd
)
£

]
M
E
A
oo
H
~
)

|
|
M
|
|
)
o
-
-
-
o
k.
-

b

o
-
b

Al
Al
Al
X,
Al
Al
|
Al
] Al
.
’F! .
?d.! ]
itaiet
™ d
e >
ot H
i

'

X
A A A
x X A A AN
oo e e g g P Py P
HHHHHHHH Hxnxﬂx ; .xx”!x”v_rv.rv_v” >
x HHHHH xﬂrﬂx”r. Yy
e g g e g P

X

F
]
£

Sheet 6 of 6

]
EY

H
x
.
FY

EY
EY
EY
EY
EY
EY
o)

L
” o o e

)
)
)

H
FY

A E XM NN N Ll

] A [P AW

HHHHHHHHHH Hu..
]

F
i
£

Y
FY
FY
Y

.
H

M KK,

- HHHHHHHHHHHF F.r” A AN
Il"l"l“l"l"ﬂ“l"ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ! RPN
EEERRERELEXLEX X s i
R R ER XX N 3 3
EERRERSERZSESERXSEX
EERERRKERERRKERESXSX
EEERRREYXXX XXX
ERERERERERRSERZEDZEN
EERRERLTRESXITRX
FEJEFEJEJERE N N X X NN
EEERRRSNXSNXESZIEDNRDX
lIllllllllﬂlllﬂﬂﬂlﬂﬂﬂﬂﬂ#ﬂ

x

.

FY
H

Al
Al
F
]
¢
H
.
)

Al
]

L, .u..v.u..u__v_. ]

FY
Y

A
!
]

x,

™
Y
g
™

|
|
Al
Al
A
Al
Al
|
Al
Al
Al
Al
|
o
H
.
]
H
.
]
)
o

___n"n"n"a"__."a“a"n“n“annnnnnnnnxnxuz XA A
N N NN N

A
A
A
A
IIHIIHIHHHHHHH A >
x
I,
.
A

P,
o,
F
Fd
)

A

.
-
EY
.
w

Y
k.
2oy

A
F
M
FY
FY
Y

o

|
-I-I-I-I-H!HHI-I....-H-I
Al
A
Al
Al
Al
Al
Al
Al
Al
Al
Al
F
L,
)
‘2
2
)
‘2
2
)

A
-
-
-
-
b

IHIHHHHHIHIHHH .HEHHHHHHF
IIIIHIIIIIIIHIH

]
R R XA N
n.xmxn.xuxn.xj i
X KA AL A
X

S

FE |
A
~o A A

o

Ml
F
)

.r.v.r. _P A .v.u_

|

|

F!H?dnl-l..

A
A
A
A
A
A

~ A
|

)

h_]

)

)

.

ke
"

~,
‘e

X A A A A

e i R
-
X

Al
-
-
F
-
-
‘2

o
Al
A
l?l
E |
Al
Al
E |
Al
Al
4
W

E |
-]
Y
¢
o
M
.
FY
o
F
W
FY

Al
|
-
H
-

E
xil'
£ g
o,
2
£
)
Fd
‘2
)
‘IF!

1llll llllllllllllllllllllllllll Elll"l"l“l

Al
Al
A
Al
A
Al
Ml
Al
Al
xﬂ
N
F
Y
FY
FY
Y
:llp.
l!'

]

M

M
'
L

A
|

]
A
a:x
ALK
AL
ilx'l!
ALK
|

]
M

-

|
-I..-l-il:lnllﬂnﬂnl-
Al
Al
Al
Al
Al
Al
Al

] H:l:l:l
Rﬂl-l |
X A_A_A
:HHH- A

Oct. 29, 2019

U.S. Patent

i A A )

Fig. 6



	Claims
	Front Page
	Specification
	Drawings

