(12) United States DESigIl Patent (10) Patent No.:

Serrurier et al.

USO00D&06139S

US D806,139 S

45) Date of Patent: =+ Dec. 26,2017

(54) ADAPTER FOR A GROUND ENGAGING gag %gaﬁg i %ﬁ gg% Etepheﬂsmall
,, ,, arsen <t al.
MACHINE IMPLEMENT 3,312,004 A 4/1967 Johnson
_ _ _ 3,623,247 A 11/1971 Stepe
(71) Applicant: Caterpillar Inc., Peoria, IL (US) 3.774324 A 11/1973 Lafond
3,823,496 A 7/1974 Querci et al.
(72) Inventors: Douglas Serrurier, Morton, 1L (US); 3,832,077 A 8/1974 Von Mehren
Eric Sinn, East Peoria, IL (US); Jason 4,027,408 A 6/1977 _Rﬂmella et al.
Jura, Peoria, IL (US); Mihai Mircea (Contiued)
Balan, Dunlap, IL (US) _ _
FOREIGN PATENT DOCUMENTS
(73) Assignee: Caterpillar Inc., Peoria, IL (US) T 2068-1995 10/1096
CL 391-1998 11/1998
B .
(**) Term: 15 Years (Continued)
(21) Appl. No.: 29/587,765
OTHER PUBLICATIONS
(22)  Filed: Dec. 15, 2016 Caterpillar Inc., Cat® K Series™ Tooth Systems, brochure (4
(51) LOC (10) CL. ..., 15-03 pages), 2006.
(52) U.S. CL Caterpillar Inc., “Cat Backhoe Loader Options,” published Jan. 1,
| 2005.
USPC --------------------------------------------- D15/293 D15/28 U*S‘ Appl‘ NO‘ 14/82436553 ﬁled Aug* 123 2015* (Unpublished)‘
(58) Field of Classification Search U.S. Appl. No. 14/824,749, filed Aug. 12, 2015. (Unpublished).
USpPC ....... D15/11, 28, 29; 37/456, 452, 450, 446, (Continued)
37/454, 449, 453, 455, 903; 403/379.5,
403/DIG. 1; 111/152; 172/724, 730,  Primary Examiner — Mark Goodwin
172/766, 770, 771, 721, 713, 699, 772 (74) Attorney, Agent, or Firm — Saidman Designlaw
CPC ........... Y10T 29/49826; Y10T 403/389; Y10T Group
| 403/7018; Y10T 403/7075; EO2F 9/28; (57) CLAIM
_;;0213 9/2825; EO2E 9/2833; BEO2F 9/2866; The ornamental design for an adapter for a ground engaging,
EO2F 9/2858; EO2F 9/2808; EO2F 9/2841 machine implement, as shown and described.
See application file for complete search history. DESCRIPTION
(56) References Cited FIG. 1 is a perspective view of an adapter for a ground
- engaging machine implement showing our new design;
U.s. PATENT DOCUMENTS FIG. 2 1s a front view thereof;
| FIG. 3 1s a rear view thereof;
’%ég’%g? i %ig% &Eﬁ:ﬁf ol FIG. 4 1s a left side view thereof;
55713782 A /1926 Andrewsg FIG. 515 a I‘lgh‘[ side view there(jf;
1.856.930 A 5/1937 Robin FIG. 6 is a top view thereof; and,
2,256,488 A 9/1941 Murtaugh FIG. 7 1s a bottom view thereof.
2.427.651 A 9/1947 Baer Grayscale shading represents contour.
D182,143 S 2/1958 Petersen
2.982.035 A 5/1961 Stephenson 1 Claim, 4 Drawing Sheets




US D806,139 S

Page 2
(56) References Cited D706,840 S 6/2014 Renski et al.
D707,263 S 6/2014 Renski et al.
U.S. PATENT DOCUMENTS D707,264 S 6/2014 Renski et al.
8,943,717 B2 2/2015 Renski et al.
D251,431 S 3/1979 Klett et al. D727,367 S 4/2015  Renski et al.
D252.461 S 7/1979 Korpi D727,368 S 4/2015 Renski et al.
4,182,057 A 1/1980 Klett et al. :)727,369 S 4/20__5 Rensk! et al.
D255,119 S 5/1980 Korpi D727.979 S 42015 Renski et al.
4231,173 A 11/1980 Davis 727,980 S 4/2015 Renski et al.
D275.859 S 10/1984 Nilsson :)727,981 S 4/20__5 Rensk! et al.
4,481,728 A 11/1984 Mulder et al. D727,982 S 42015 Renski et al.
4,516,340 A 5/1985 Launder D728,655 S 52015 Kunz
D296,442 S 6/1988 Broomhall g;;g ggg g g gggg Eunz ............................. D15/28
4,761,900 A 8/1988 Emrich 1 unz
4,776,113 A 10/1988 Bedford et al. 9,057,177 B2 6/2015 Renski et al.
4,848,013 A 7/1989 Bowman et al. 9,062,436 B2 6/2015 Renski et al.
4,932,145 A 6/1990 Reeves 0,222,243 B2 12/2015 Cheyne et al.
4949 481 A 8/1990 Fellner D748,681 S 2/2016 Renski et al.
4965945 A 10/1990 Emrich D748,682 S 2/2016 Renski et al.
4,980,980 A 1/1991 Schadov et al. D748,684 S 2/2016 Renski et al.
5,018,283 A 5/1991  Fellner D748,685 S 2/2016 Kunz
5,144,762 A 9/1992  Robinson D749,146 S 2/2016 Renski et al.
D336,476 S 6/1993  Garman D749,147 S 2/2016 Kunz
D345,364 S 3/1994 Robinson 769 046 S 10/2016 Kuny
D352,044 S 11/1994 Hahn 2 " . |
. D774,108 S 12/2016 Balan et al.
5,423,138 A 6/1995 Livesay et al. D774.100 S 179016 Ral ‘o
D365,577 S 12/1995 Ruvang ; ) 10 Badh e d.
D3 &S 286 S 10/1997 Moreno :)774,564 S 12/20__6 Balan et El
5,709,043 A 1/1998 Jones et al. D774,565 S 12/2016 Balan et al.
_)391 583 S 3/1998 Moreno D774,566 S 12/2016 Balan et al.
D392.292 S 3/1998 Moreno D774,567 S 12/2016 Balan et al.
D395,661 S 6/1998 Moreno D775,240 S 12/2016 Balan et al.
5,806,216 A 0/1998 Renski D775,241 S 12/2016 Balan et al.
D399 511 S 10/1998 Launder et al. D775,242 S 12/2016 Balan et al.
5,852,888 A 12/1998 Cornelius D775,243 S 12/2016 Serrurier et al.
D408,422 S 4/1999 Moreno D775,673 S 1/2017 Balan et al.
D410,657 3 6/1999  Launder et al. 2004/0010949 Al*  1/2004 Laguarda ........... EO2F 9/2858
D413,338 S 8/1999 Puej_fo Molina 37/459
5,937,550 A 871999 Emrich 2008/0028644 Al*  2/2008 Lopez
D4 14,193 S 9/1999 Launder et al. Almendros BOOT 0/9875
D415,173 S 10/1999 Zaul_l """""" 37/457
g A Ui Roimor
6,032,390 A 3/2000 Bierwith Gumovart ............. B22D 19/06
D429.256 S 8/2000 Zaun 37/452
D429,258 S /2000 Zaun 2012/0260540 A1 10/2012 Guuimaraes et al.
6,321.471 B2 11/2001 Fernandez Munoz et al. 2012/0297649 Al 11/2012 Gomar
D454,891 S 3/2002 Ketting et al. 2013/0086825 Al 4/2013 Renski et al.

H2020 H 5/2002 Kesavan et al. 2013/0185964 Al1l* 7/2013 Anisy .........coeee... EO2F 9/2825
D460,464 S 7/2002 Ketting et al. 37/453
D461,198 5 8/2002  Ketting et al. 2013/0333254 Al* 12/2013 Wallis ..ccc.coocon..... EO2F 9/2825
D461,832 S 8/2002 Ketting et al. 171456
g’;gg ;gg gé L ;gggi 83;‘;:}11;? o 2014/0173948 Al 6/2014 Ok et al

* N -

6,745,503 Bl  6/2004 Moreno et al. 2014/0259806 AL™ 972014 Rimmey ............. BO2E 2/7%22;
%Zlggﬁ% 52 1%883 E;ﬁniteflét 1 2014/0259808 Al* 9/2014 LaHood ............... EO2F 9/2841
6,836,983 B2 1/2005 Moreno et al. 37/455
6,865,828 Bl 3/2005 Molino et al. 2014/0352182 Al  12/2014 Lz:lHOOd et al.
6,871,426 B2 3/2005 Keech et al. 2015/0167278 Al1* 6/2015 Rivera ......ccoovn..... EO2F 9/2875
_)505 137 S 5/2005 Steinlage et al. 37/452
D512,078 S 11/2005 Poutre 2016/0083935 Al 3/2016 Edmonds
D527,029 S 8/2006 Launder et al.
7,100,315 B2 9/2006 Carpenter et al. FOREIGN PATENT DOCUMENTS
7,168,193 B2 1/2007 Moreno et al.
7730814 B2 62010 Casporier e al CL 1583-1999  6/2000

, 739, 1 arpenter et al. T i
7,762,015 B2 7/2010 Smith et al. o 00 oy
D624.943 S 10/2010 Gibbon CT. 3116-2005 9/2006
8,191,291 B2 6/2012 Vanderpoorten et al. CL. 173-2008 2/2008
D706,307 S 6/2014 Renski et al. CL 174-2008 2/2008
D706,311 S 6/2014 Renski et al. CL 25242008 1/2009
D706,312 S 6/2014 Renski et al. CL 1764-2008 7/2009
D706,839 S 6/2014 Renski et al. CL 618-2010 11/2010



US D806,139 S

Page 3

(56) References Cited OTHER PUBLICATTONS

FOREIGN PATENT DOCUMENTS U.S. Appl. No. 29/580,224, filed Oct. 6, 2016. (Unpublished).

U.S. Appl. No. 29/579,884, filed Oct. 4, 2016. (Unpublished).

CL 739-2010 12/2010 U.S. Appl. No. 29/580,075, filed Oct. 5, 2016. (Unpublished).
CL 291-2012 11/2012 bp s ’ PUOHS
EM 000089099-0001-0003 10/2003 U.S. Appl. No. 29/580,340, filed Oct. 7, 2016. (Unpublished).
EM 000877477-0001-0009 1/2008 U.S. Appl. No. 29/580,338, filed Oct. 7, 2016. (Unpublished).
EM 000895396-0001-0015 3/2008 U.S. Appl. No. 29/580,305, filed Oct. 7, 2016. (Unpublished).
EP 0 411 486 Al 2/1991 U.S. Appl. No. 29/580,327, filed Oct. 7, 2016. (Unpublished).
EP 1 174 547 B1  8/2006 U.S. Appl. No. 29/580,314, filed Oct. 7, 2016. (Unpublished).
EP 2 011 927 A2 172009 U.S. Appl. No. 29/587,746, filed Dec. 15, 2016. (Unpublished).
Gb 1049195 371988 U.S. Appl. No. 29/587,749, filed Dec. 15, 2016. (Unpublished
GB 1050103 4/1988 > APPT O » 177, Aled Lec. 10, LU0, L UIPUDLSAed).
GR 010025 4/1990 U.S. Appl. No. 29/587,739, filed Dec. 15, 2016. (Unpublished).
GB 2010026 4/1990 U.S. Appl. No. 29/587,744, filed Dec. 15, 2016. (Unpublished).
GB 2057051 12/1995 U.S. Appl. No. 29/587,747, filed Dec. 15, 2016. (Unpublished).
GB 2057052 12/1995 U.S. Appl. No. 29/587,750, filed Dec. 15, 2016. (Unpublished).
GB 2057033 12/1995 U.S. Appl. No. 29/587,754, filed Dec. 15, 2016. (Unpublished).
gg %828}8’;‘ jﬂggg U.S. Appl. No. 29/587,757, filed Dec. 15, 2016. (Unpublished).
GR 2057055 5/1996 U.S. Appl. No. 29/587,758, filed Dec. 15, 2016. (Unpublished).
GR 2001441 10/1999 U.S. Appl. No. 29/587,759, filed Dec. 15, 2016. (Unpublished).
GB 2091502 10/1999 U.S. Appl. No. 29/587,762, filed Dec. 15, 2016. (Unpublished).
GB 2095654 3/2000 U.S. Appl. No. 29/587,767, filed Dec. 15, 2016. (Unpublished).
GB 2097590 3/2000 U.S. Appl. No. 29/587,779, filed Dec. 15, 2016. (Unpublished).
GB 2097591 4/2000 U.S. Appl. No. 29/587,776, filed Dec. 15, 2016. (Unpublished).
on 0008 B U.S. Appl. No. 29/587.783, filed Dec. 15, 2016. (Unpublished).
GR 2104979 32001 U.S. Appl. No. 29/587,785, filed Dec. 15, 2016. (Unpublished).
GB 2106421 4/2001
WO WO 2015/165505 A2 11/2015 * cited by examiner

e T T S A S



HHHHHH’.HFH
HHHHHHHHHHHHH
KA REREIREIRIRHX
XA R R KX
XA ERRRERERR
RAREXLIEEERENRER
NP ]
RERREETRE |
KR K K K K
xR R K x
R RERERERR R
EERERERERERTNELRE
RN RN
ERERERERRERINELRE
ERRERKRERR K
xR E R RN KN
XERERERERERERERERTRE]TR
ARERERERERERERTNEHR
R R R ER KR
X RERERRRERRERSRTHNEHR
EXERERERERERERERRETRNR
L
Hlﬂlllllllﬂlﬂlﬂlﬂlﬂlﬂl

Al
Al
Al
Al
A
A
H

-

llﬂﬂl

A A A A
A
]
]

Al
A
H
b

US D806,139 S

A A A
A A M
-I-l
A_A
M
A_A_A
AA A A A
"l'l"l:l:l
"H I-lnl
A A_A_A
Al A_A
A A_A_A
Al A_A
| A_A_A
Al A_A
A A_A_A
Al A_A
A A_A_A
Al A_A
A A_A_A
Al A_A
A A_A_A
:l I:l'l
-H I-ll
-l A A
A
|
A
]
i)

AA A A A A A
Al
Al

I-III

A

A

|

A

A

M

A

A

M

A

A

b

|

|

|

|

|

|

|

|

|

|

|

|
e

|

IIIII-I

A A

AN A AN AN AN AN AN AN

A

?l'l'

A_A

|

|

]

»

Y

Sheet 1 of 4

A
M
A
A
M
A
A
M
A
A
A
H > H

]

|
A _AA
i i
i i
A AA
i i
i i
A A A
|
e

H’HHHHHHHHHHHHHHHHHH

»

»

»

o

»

]

»

»

»

.

ol

o

o

L N R

)
)

»

)

F
e

>

»
EY

2
o

J H J
g g M o WA W

Y
EY)
P

]
M

h_]

s

h ]

k.

]
J l!_u. J

Dec. 26, 2017

"
"
)
" x
X R R R R R e
AR EEERERERERERER i A
: _nn“n"n"a"a"a"a“a"a a"a"a"n“n"n" aa”n“z”vﬂn“n“a“n“n”n”n”f
AR i AL B
XA ERREERREEREERER
AR RERRERERRERER KR " "
XX R REERERERERER
R R R " X e R R R
TR XX RERREE XRERERRE
X X R R ] 'R R R R
Cx xR EREER
A . " X R R R R
ol "R EE R
» " X R R R R
b EREERER
o
aaaaaa"a"a""""
ERERE
X ER R R
EERRERERR
"u"a"n"a"n"a"u"a"n"a"n"nn
R R
EERRERERRERERRERERR
EXREREXEEREREREEEERETR
X ERRERERRERERRRERRERERRERERRR
REEREREERREERRERERREREEEREERR
M EXRREER R R "n"..“n"__."n“a"n"a“n"n"n“a"n"n“n"n"n nnn"n
S X X R R R R R E R R E R R E R R EERERRRERERERER
o e e e R R R R R R R R R e R R e R R e R
X X X R ER EEERFREEERFEREREREREERE R
X R R R R R R R R R R R RERRRERRERERRRERRR
A XX R R e R R E R R E R R R EER
WX R RERERRERERRERERRERERRERERRERERRERRRR
X AR EXEEREREXEREREXERERERXERER
e e e e R R R R R R R R R R R R R R
A X X E R R ER R ERRERRERERRERERRRERREREEREE
N ERREERREEREEREERRERRERRER ERER
EREEEREREEEREREREERERE
SR X R R R ERRERRRERRRERRERRRERR R
X A T KRR R E R R E R EE R R ERRER RN
e e e e e e e e R R R R R R
N XX EEEREREEEREREREERERER
AR EE R EE R EE R ER R EREER R ER
xR R R R R R R R
XX R R E R R E R R ERRERRER R R
A X X R R ERERERERERERERER
XXX ERRERERERERERRERRRERRRER
VX R ERREERRERERREERRERR
(XX R REERRERERRRERRRERRRENR
S x xR E R E R E R E R ERERER
(v AR E R R E R R ERRRERR R
EXRRERRERERRERERRERERRER
e e e e e R
X X R ERERERERERER
X AR ERRERRRERRRERR
(A e e e P R R R R R
XM EXERRERERRERERREER R ER
XX XIEREEERERERERER
g i i

M ERERRERERERRENEHR

L X X R ERERRERERRERN
T e
XX R | |
SR
Sk AR R R E R EE R
L i X ERERRERERR
¥ ERERERERER
X R
- EREEREFRE
S e
HIHH"I"I"I"
™
xR FE K
xR’
xEE
L7
X"
x
x

U.S. Patent



U.S. Patent Dec. 26, 2017 Sheet 2 of 4 US D806,139 S

'!'HIHIII:III
k|
&l
&l
k|
&l
&l
.I. &l
&l
&l
.H. &l
&l
&l
k|
&l
&l
.I. &l
&l
&l
.H. ol
&l
&l
k|
-]
&l
k|
&l
il
.I. &l
-]
&l
k|
&l
il
.H. &l
-]
&l
III &l
&l
il
k|
-]
&l
k|
-]
il
k|
H

A_A
II-II
l“l'l'l
A_A_A
AA_A A
A A
A A
A A
oA A
A
E ]
A

Mol M oM M M

e ]

L
I
F |

iy H:l!:l!!:l! ]
MM ..‘Illlpil!vil!.

Al
|
!?l“ IIHIIII
Al IIIII.I

1!111¥IHEIIII

b

-

ol
|

&l

&l

M
N
ol

- |

H
H.i'ﬂ‘?d?d

n
AN A A N A
i)

A

|

A
IIII-IIHF'

A

|

k]
&l

i X ]
O N

b i ] x‘x‘ b

»
o

H ]
-]
|
-]
|
|
H
b ]

W
HHHIH
F |
M N
|
]
o
|
|
- |
|
|
&
N
b ]

-]

o

-] F ]
-] F ]
o H ]
-] -]
-] F ]
o H ]
-] -]

HIIHHIHIIHHIHHIHIIH:HI:HIIHIIHHIHIIHHIHIIHII

-] -]
-] F ]
o H ]
-] -]
-] F ]
o H ]
-] F ]
-] F ]

k]

-
R EEEREERERERN]
]
|
]
F |
IR EERE R R R R R R EENREERRRN
M
|
o N
H ]
|
il
R EEEREERERERERR)
!HHH! x

]
LN EREEE R ERERNE]

e i ]

n
F |
IHI
-]
F |
-]
-]
IIH
-]
-]
o
-]
-]
o
-]
-]
o
-]
-]
o
-]
-]
H ]
F ]
|
.I.
]

| ._.
i
A_M ;
|
|
Al

Xk M oM N

A
|
|
A
A
A
A
A
|
A
|
A
A
A
A
A
|
A
A
A
A
A
A
A
A
|
|
A
A
A AN

-]
N M
F
M M
F
LR ERER]
1'IIEIHII
&l
|
&l
ol
&l
|
&l
I
i W
]
L A ]

Al
A

F
M A
|
ol
'EIHIIH
&l
-]
&l
|

A
M
]
i

i FEEE R R R EREREENREREERE R ERE R EREN)

'EIHHIIHI

b ]

x

o

o M M M M

]
HII

]

M
'!HIIHIIIIIHIIH:IIIIIHIIIIIIII
X
'EHIHH!HHIHHIHH:IHHIHHIHHIHHIH

- |

M

|

]

|

]

- |

H ]
L EREEEREREEREERERER]

Mo M o M A M
MM K M M M
'EI'EHII!IIH o M M M

'!:EIIHIIHII
b i ]

'!:EHIII

'Hx"d X
b ]

'Hx?d |
x

"!x?dii:ﬂ.l'i
A M M M

(i FEEEF R EREE R E R E R E R E R E R E R E R E R E R E R R R ENENRER]

Mo ok i M N M M N M

'Ex"!
X xR M
Mo N M ON
iy
Mo M oM N
b i
Mok M oM N
XN
XN
X

]
]

e . ]
I

F
xﬂ
Ml
EY

EY

e . ]
-

b
o
HH
k.

x

HIHHI”H:IIIIIIIII
X N N
]
X o X
W

b A
Al
A_M
I |

1'!H
-

il
FE
X
oy
X

il
E

b

e . ]

]
Mo K N M N N N N N N N N N N N K N NN N NN KN KK NN K NN KKK KKK

A M K M

X,
:.111:;!::!::::::::::
X W

x M3l

N N N
Mo N N M N N N N N N N NN N NN NN NN NN NN NN NNN N NN NN NN

A N I A A
CCN N W W N N M N NN RN NN NN NN EHNNNNNN NN N NN N NN
o :!xH:HiIiIIHIIil:IiIiliI!Iil:IiIiliI!Iil:IiIiIiI!Iil:Iililililililililililiiil

Mol N N N M M N M M N N N N NN N M MMM MM NN NN MMM MM NN NN N
1:Hx?dxl:lIlHl:l:lil:l:lil:l:lil:l:lil:l:lil:l:lil:l:lil:lxlil:lxlil:lxlil:lxli

ol NN N X W N N NN NN ¥ NN NN NN N NN NN K NN N NN NN NN

'Hx?dx?d - |

R REEEREEE R SRS E SRR R R R R R SRR R RN R RN NENN]

X,

A EE R R EREEE R E R R R R R R R R R R R R R R R R R R R R R RN
Mo o o N M M i N M N M N M N M N M N M N M N M M N MM MK MK NN NN
Mo M A M N MK N N NN NN NN NN NN NN KN NN NN NN N FE NN NN N NN

TR A N X M

k]
k]

e . ]
N

. 4
'IIE!IIIH!!I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

e . ]

o

]
»

X

X,
H!RHR:H
b i, ]

k]

'H_‘:!HI_‘H‘:!_IHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Mo N

k]

1,‘!1.13:1H'R'HHIHHIIHllHllillillillHllillillillilli

X,

MM M M N NN MoK N N N N KK N NN N NN KKK N NN K NN KN KK KKK NE NN KKK

k]

k. 4

1:"!:!1'!IHIIHIHHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH

k]




US D806,139 S

Sheet 3 of 4

Dec. 26, 2017

U.S. Patent

?E:H?l
S N A

!EHFPF

E A i

L u.. Y u.. u_. u..
HHHH?HFHF??F?FFP

o e el

MWW MWW W W MWW

]

.I!':l!I!'ll'F!'ll'I!'.

i

S

e

llnllnll’ll’ll"ll"ll MWW W W W W W W

h ] UHUE‘I”'HM'H!‘I”

]

i

H!'Il”ll!'ll!'ll

]

)

>

o
)

J H‘I?'!

2l

b

B u.. u..
HHHFHFHFHPF’.PFF

FIG. 4

FEFEJE FEFEIE NENEIE O
XXX EXEX X

ll"ﬂ“ﬂ"ﬂ“ﬂ"ﬂ“ﬂ"ﬂ“ﬂ"ﬂ“ﬂ?
EXXEXXEXEXERXESXEDNR
EREXTREXLRELXRELNXHRKSZX
XXX X XXX XX
RERERIRETIRERTRNERNREHRNHE.)
EX XXX EXLEXXEXX
L
EXXEXEEREXERZEREX
lﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂ!ﬂlﬂlﬂ!ﬂ?

l"l“lHl“l”l”l“l“l”l“l“ﬂ”l“l”?
KEEREXZRELRELESXRESLRSTX
IlIHlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂl A

ERXERERERERERERERRERERTRKTRETRHNKN
XX XX XX EXREXERZEXX
IHHHIHHHlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂ

x
x
x
s ERERERERERRRERR R
e e
XX XX XXEXXEXEXXEXXRX
e e R e R I e P I I A
XX XEXXEEXXEERXREXERRXXN
XXX EXR XXX XN XX
X x xx XXX
R R R R e R R X
XX XXXXXXXLXXXLRERXXN
X X R R R
XX XX XXEXXEXEXXEXERXRX XN
R R E R R RN
X X X X X XXX
XX XX XXX ELR XX
XX XX XXXXXEXXXERXR XN
e e R e R I e P I I A
XX XEXXEXXXEEXEXEXRX
XXX EXR XXX XN XX
X x xx XXX
R R R R e R R X
XX XXXXXXXLXXXLRERXXN
X X R R A
XX XXXXEXXEXERXXEXERXR XN
R R R R A
X X X X XXX
XX XX XXX ELR XX
XX XXXXXXEXEXXEXXRX
TR e P R e P e e P T I P R
XX XXXEXXXEEXRXEXERERXXEDR
XXX XX RN
X x xx XXX
R e R R e R R e R X
XX XXXXXXXLXXXLRERXXN
X R X X X X X
XX XXXXEXXEXEXXEXERXR XN
“ e X X ..n“n“n“n"n“n"n“a“n“n"n“n"n“a“n“n"
: EX XX XX AT XA XX XXX AL XL XXX
e e e e e e e e e e e e e e e e R e I
x RXXXTXEXXIXEXXIEXXIEXEEXEEX XXX
ERER X XA EXR XXX REXRE XXX EXR XXX
R xR R R
a__.aaaaaaaaaaaaaaaaaaaaaaa
A
R XN TR R R
R B Rl R Il R R i
na__:.a__.naanannaanannaanaana
EXXXXTXXXXXXXXXXXXLRXXTRERXTHX
EEXRE IR IREXREEREIREERE LR ZREXRXR R
FR XXX AT XA E XXX AT XX XX
R ER R ER R ER R R RERERRRRRRRRR
ERXIXZXXIXEXXIXEXXIEXXEXIEX XXX XXX
EEX R TR AR AR AR AR AR R AR R XN
FExX X XxX X XXX XTXXEX XXX LR LR XX
EERRERERRERERRERERERERERRERERRERRRRER KR
EX XXX XIXEXXXEXXXEXXXEXXAEXXEX XXX
R AR R R AR R R R R
EX XXX XXX XEXXEXXEXXIEXXER X XX
KR R R R EERERERERRERERRRRRR
XX XXTXEXEXXXEXEXLEXEXEXERXEXEEXRER
x IREXRER XTREXREER X REXREER X EXRER
XX XXX A XXX E XA E X AT XA EX XX XX
" e e
x ZX X XXX XEXXEXXEXXEXXEX XXX XXX
; XXX XXX XXX XXX XX
x FRE XX XXrXXTXXXXEXXELX XXX x
R R e R e e R e FE JE JE e JE JE e R IE e R IE e I IE R I
r EREXTXXXTXXXXXXXAXXLXAXXLXAXAXLXARXXERRXLN XX X
x R XX TR XX TR XX RN TR EXRERX X
r ER XX XXX XXX XXX XXX XXX XXX XXX X EXXEXEXEER XX
" EE R ERE R EREREERERERREERREERREERREERRERRERERRERERR
r E X XXX XXX XXX N
" EER XREXRER XEXREER XEXREERXEXREER X EXR XXX EXR
' m RX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XX
R R R R R R R R R R R R R R R R R R R R R R R
XX XTXXXEXXELXEXLEXEXLELXEXEXEXEXEXEXEXEXX XXX XXX
x RXRE AR X ER AR AR ER AR AR AR AR AR ER X EXRE XN XX
XX XX XXX XXX
. EERERERERERERERERERERERERRERERRERERRERERRERERRERRRRR KR
EX XXX XA XXX XXX XXX XX XXX XA XX XXX XXX X XXX XXX
r KX A AR LR XX TR XN TR XN
x EX XXX X XXX XXX EXE X XXX E XL XX XL XXX EXEE XXX XX
R e e e e e e T R R T e R T R R T R R R R R R R R R R R R R R R
= EXXXXXXXEXXEXXLXXXXXXXLXXXLXXXXXXXXXXXEXRXRXTX
REXREXREXREXEREXREXREXREXEXRE XX XEXREXREXELREXREXRELR
x |
x e e e PE e PE PE e PE PE P PE PE M PE PE M PE FE I JE FE I JE FE I e FE I e PE R e e I R
= EXXXXEXXXEXXEX X XXX EX X EX X EXXEX X EX X EXE X EX XXX XXX
" KX XX XXX XXX XXX XXX XXX XN XX
= EX AR R AR R XA XXX
" e e PE FE e PE FE e PE JE PE PE JE JE PE JE JE FE JE JE FE JE JE FE R E FE R E R R IE R R IE R R E R
xE EXX XXX XXX XXX I XX I LA I XX A EX I XX L EE I XL XX XXX XXX R A
" X R X R e R R o
x EXX XXX XXX XXX XXX I XXX XX L EXZ XX L XX XXX L L XXX XXX XX
X R e R R e R R e R R e R R e R e R R e R R e R R e R R e R R RN
xE EX XX XXX EXREEE XL XL X EXXEX XL XX XL LR XXX ERREX
" R XREXREXRE TR XTREXRE XX XREXRE XX XEXRE XX XEXREXREXELREERETERXR
x A
" e e e e e e e e e e e e P e e e e e e e e e e e P e e P R e P R e R R R
— R R R R R I B R I e e i
" KR X XX XXX XXX XXX XXX XXX XXX
= o
x e P PE PE FE e PE FE e PE JE PE FE FE JE PE JE JE PE JE JE FE JE JE FE JE JE FE JE JE FE R E R R IE R R IE R LR
x EXX XXX XXX XXX XXX I EX I XX I EX I XA IEXI LI XX XX
x e R P e e A P P T P A PE e T P A P A eI P A e A A P R e A X PR I
= ER X XXX X XXX EX XXX I EX XXX L EX XXX L EX XXX L EEE LR XX
R E LR EREREERERERERERERERERERERERERERER XXX
x EXXXXXXEXEXXEXEXXEXEXEXEXEXEXEXXEXXEX XL XXX EXRLX
. KX IREXREER AREXREER TEXREER XEXEREER X EXREERXERXE X XXX XXX
EX XXX A XX XA XX XA XX XX XA XXX A XXX XXX XX XXX
. e
XX XXXXTXXEXEXXELXELXLELXXLLXLXLXELXELXEX XXX XXX XXX XXX XXX X XN
EER XX TR AR AR AR AR R TR AR T XXX NN XN AN NN
xE e e
" R R R R R R R EE R E R X X K R KA R R AR A AN
r EXX XXX XXX XXX XXX E XX E XX XXX L E XX L XX XXX XXX XN
x e
x XXX XXX A AR A R A A A R
( X X R X X A A A A A A A A A A A A A A A
e e e
R R R R R A R A R A A R A A R A A R A A R A A R A A R AR R A R A RN
A 0 A 0 0 A 0 0 A
TR A A AT e e AC e e AC e e e e e e e e e e e e P g e A e e e e e g g g g g e A
" x I
g g g g P P P S e
o A A A A A A A A A A A
I e
o A A A A
A A A A A A
A A A A A i
A A A A A A A A A
e e e e e e e Cae e o e e Cae e e e o Ve ol e e e e e e e e e e ey
A A A
A, A A B A A A A, 0 A A, 0 0 i
A A A A
I A A A A A
A A
A A A A A
" i
A A i
" A
; o R R R R
x i
o
x S
EX XX A A A AR AN
x L
ERE X EEE T T T AN
x S
i i i i
L i
ER X XXX XXX XL XXX XL AN
- o
EX X XXX EXEEEXEEEXEXEXEEEXE X EXE X EXEXEELEELXEERXXE XA
L
o
®_x A
" i
. o
x K EX XX XXX EE L L L XL L LR XN N
] A e a a  a a a a  a  a  a a
X i
b T
EE XXX XX X X X R XX LR XL X XN N
e
EER ZEXXEXEEEEEEEEEEE XL XX XL XL XX XXX XX N
O
L U
i
L O O i
TR A A A A e e e A A o
N N o
R RN X NN X RN o
R XA AR XA A i
TR R X R A A R R A A A A o
e XXX R NN K AN XXX AN
" e e e e
= XX XX TR NN e e
X R ER RN i
x R R XXX KX e )
. n"a-naanaaxn Mo xxHa”aHx”aHa”xHa”r”r
nnnnnn N )
" O
x e TP AL P
" ™ e
ExX xR n__.annan__.nann i AN

"n"ann"n“a“xnrﬂannarx Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂv
E R X R XX N M XXX XX NN
R X R A b
EX XXX N A AN
L A A
e e e e
" i
" XX XXX AN
oA A o e o A A o A A ae e A e A e A
XXX XEXE X EXE XL LR NN
i
e e e
o
i
x o
x i
o L
= i
)
x ER XXX XXX RN
o
REREREXEXXEXEEXXEEXLEEXXEEXX TN
" )
e e e
L
X XXX XN
] e
i L
" i
x K i
. )
XXX XXX N
e
XXX EE XL N
REERRX XX XXX XN XN
" AR KR AR R R A
" o
1 R X X XXX RN
X, e
x X XX RN
( )
E XA AR R R R A
] )
X L
x o
) XXX N
x )
x A
x o
X i
- A AR A A A
) L
- o
e I I
X g P P P P
X E R XA AN !
I X A A
L i
o

Fl1G. 5



US D806,139 S

Sheet 4 of 4

Dec. 26, 2017

U.S. Patent

’ X
i K
a o a
A X
e X
o B R KK,
rr.w r.”u_w ”n”x”xw
r.”r . xrunr.nrzwnnxuxnxnx
A A A A A A A A A A, A A, A A i
r.”r.Hr.v.n”n”n”ﬁn”n”x”n”nxn”n” .”r.”r.”r.”r.”r.”r.”r.”r.”r.”r.”r.Hr.”r.r.r.”r.”r.”r.”r.”r.wr.”r.”r.v“r.Hr.”r.wr.umr.r.r.”r.”r.“r.Hr.xxHxHxHxnxnxuxnxxxuxnxun”nrnrr
E A A A A A A A A A A, A A, A A A A A, A A A A A A A A A A A A A A A i i
O A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A .
A A A, A A A A A, A, A A A A A A, A, A, A, A A, A A A, A, A A, A A, A, 0, A A 0, A, A, A A A, A A A A A ;
E A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A F A A A A A A A A A e,
A A A A A A A A A A A A, A A, A A A A A, A A A A A A A A A A A A A A A A A i A A A A A A A A A A
o A A A A A A A A A A A A A A A A A A A i i i A A A i
E A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A i S A A A A A A A A A A A i A A
O A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A i A P
A A A, A A, A A, A, A A A A A A, A, A, A, A A, A A A, A A, A, A, 0, A A A, A, A A A, A A, A A A i A A A A A A A A A A A A A A A A A A i o o
o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A C A A A A A A A A A A i
A A A A A A A A A A, A, A, A A A A A, A A A, A A, A A A A A A A A A A A A A A A A A A A A A A A A A 0 A A 0 A A A A 0 A 0 A A A A A A i
O A A, A A, A A A A A A A, A, A A A A, A A A A, A A, A A A A A, A A A A A A A A A
C A A A A A A A A A A A A, A A A, A A A A, A A A A, A A A A A A A A A A A A i i A A e e e CAC e e e CAC e A e e CAC A e e CAC e A e e AC e ar e P ad AC e ar e e AC e A e e AC e A e e AC e ar ey ad AL e A ey e A e A e A
O A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A e e e e e e e e e e e e e e e e e e e e
A A A, A A A A, A A A A A A A, A, A, A, A A, A A A, A, A A, A A, A, 0, A A A, A, A, A A, A A A A A A A, A A, A, A A A, A, A, A A, A A, A, A A A A A A A A A A A A A A A, A A A A, A A, A A A A A A A A A A A
E A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A e e e e e e aeae e e e e e e e e e e e e e e e e a a a aa a a a a ha a  a a  a a  a a  a a  ae a  a a  ae a y
A A A A A A A A A A A A, A, A A, A A A A A, A A, A A, A A A A A A A A A A A A i PO A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
A A 0 A 0 A 0 A A, A, 0 A, 0 A A A A, 0 A A, 0 A 0 A, 0 A, A, A, 0 0 0 i i A A A A A A A A A A A A
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A
O A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
O A A A, A, A, A A, 0 A, A . A, A A A, A, A, A, A A, A A A, A, A A, A A, A, 0, A A A, A, A, 0 A A, A A, A A A A A A A A A A A A A A A A A A A A A A A A A i X
C A A A A A A A A A A A A A A A A A A A, A A A A A A A A A A A A A A A S A A A A i, i
A A A A A A A A A A A A, A, A, A A A A, A A A A A, A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A i A A A A A
o A A, A A, A A A A A A A, A, A, A, A A, A A A A, A A, A A A, A A, A A, A A A A A A A A A A A,
E A A A A A A A A A A A A A A, A A A A A, A A A A A A A A A A A A A A A A i S A A A A A A A A A A A A i i X
O A A A, A A A A A A A U A A A A A A A A A A E A i i ;
A A A A, A A, A A A, A, A A A A A A, A, A A A, A A, A A, A A A, A A 0, A, A A A A, A A 0 A O A A, A, A A, A A A, A A A A, A A A A A A A A A A A A A A A A A A A A A A A, A, S A A A A A A A A A A A A A A A A A
E A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A E A A A A A A A A A A A A A A A A A A A A A A A A A A i .
A A A A A A A A A A A A, A, A, A A A A A, A A A, A A, A A A A A A A A A A A A A A i A A A A A A A A A A A A A A A A i A
O A A, A A, A A A A A A A, A, A, A, A A, A A A A, A A, A A A A A, A A, A A A A A A A A A A A A A ;
E A A A A A A A A A A, A A, A A A A A, A A A A, A A A A A A A A A A A A A i E A A A A E A A A A A A S A A A A A .
O A A A A A A A A A A A A A A A A A A A U A A A A A A A A O A A A A A o o A A A A A, A A A
A A A, A A A A, A A, A A A, A A A, A, A, A, A, A A A, A, A A, 0 A A, A A A, A, A A A, A, A A A A A i A A A A A A A A R A A A A A A A M A ; ; ! A A i i
A A A A A A A A A A A A A A A AL A A A A A A A A A A A AL A A E i E A A A A A C A i A E A A A A
A A A A A A A A A A A, A, A, A A A A A, A A, A A, A A A A A A A A A A A A A A A A A A A A A A A A A O i i O A A, A A, A A A i
A A A 0 A, A A, 0 A A, 0 0 A A, 0 0 A, 0 A 0 0 A, 0 A A, A, 0 0 0 0 A i A i gy o A i
I e I i i I A, g e P Koy o A e
P AL A A A A A A A A A A A A A A A A A A A A e et et e e X AL AL AL A A A
A ; A A A A O A A A A A O A A A A A A A O A A A A A A A A A A A A A A AL A A A A A ol i
& - PR P P PR R A Al e e e Al Al A R R At e A A
A M A A i A A A iy i
A PN N R W A A A A
A A A A A A A ; :
A A B A A A o

a;
k!

- L R RN
I ]
R a.n axaxa.xaxananananan“n“n"u“axn”lnl“nn nlannlnl"nal"a"n“a"n"n“n“nﬂnnanxﬂnr”r. an"n
K N XX NEREEEXEXXEE EEERXXEXX XXMM NN xE
, T e R R ERERERER R R R T L i i , .
N A EEEEEEEE X EFEFFEF R R FFFFEE R N R e L
EEEREXEEERERELRENEELERERERER i i LN, A,
R R R R E R NN M M i e 1 e
".."a“__."..“a“__.HnHnHnﬂxﬂxnxﬂxnxnxﬂxnana“a"an n"aHxHxHxHnHxHaHnHnHaHnHxHnHxHnHxHxﬂxnxnxﬂxnx“xﬂx“x“xnxnx.a .xxr.x M XN
ERERRERERERERZXHRNHN XX XNENEERERERER L e i e e i e e
EEREREREEREREERENENEXELEEREER R X XN E N NN EEEERE ")
R R R R EE R NN R L e e e e
EEERXIREXEE XA AAXENENEXEEXARE E R XXX RN AN XN TN NN EEEEEEE R X
L i e L i i ]
FEEREREIEXXEENENENXEERER i e i i "
K RERRRERZXERXNNXNNNEERERER L i i i x
EEEREXEREXEREREELRENEENEREREEER i i A S i i i i i "
R R R R ER N NN R L i i i Ex
EERERREXEXE XXX XXEXNEXEARER E R X AN N A N RN N E N R N AR KRN N NN NN E X
L i L i i e L]
FEEEREEREEREXENENELESEEER I e i i i i i E R
ERERRERERRESXHSEHN XX XNENEERERERER A i e i E R AN
EEREREXEREREERENEENXELEEREER i N i i I i i S i i i i e ]
R R R R EE N NN R TR A a0 a0 o a  atat an e el e o e e e e e L]
EEEREXIREXEE X AAXENEXETEXAER I e i i i E K
L i e ] L i i e "
FEEREREIEXXEENENENXEERER i N i i S i e "
K RERRRERZXERXNNXNNNEERERER L i i i i L]
EEEREXEXEREREENLRENEENEREREER i i A S i i I i i i e ] ",
R R R R ER NN R TR A a0 e el ot e e o e e el o e e e e L)
EERERREXX XXX X XEXN XXX AREEERERERERERSE XXX XN XENEN XXX ENE NN ENENXXE E XA
L i R A A e e e e N A g e e e e N M A e e e N M N a3 e e xR L]
FEEEREEREEREXENENELESEEER I i i Er
ERERRERERRESEHS X & & X & XXERRERERERIERIRER? Y & & X & XX N A A A X AR X N N A xax XN N X xR E XX
EE R EREXEREREERNENEERE R R EREEER RN ® XN R N A N N N R I N N KRR R RN
L i I i e i i e e i,
EERREX XXX XX AXXAEXXXEEETRERERREIRERH? & & X MM XX NN A AN MR N N xR xRN XX ERERERERTRAX
L e i e e i i i i i i e e e e e
EERRERXEXX XN NNNN TR EEREEERE NN 0 N o a8 o o o e e R R
KRR R R XX N N oA AN NN N R R N R A A M A A N A A A M A A N N A A A A A NN N M AN XN
i i S i i A i i i e e e ]
R RO R R R N A A e R R N N A A af am ad o a an an e e o e e e e e e A
EERRERZXEX XXMM NENXEEEETREERERRERER®TY MMM XN N N A N M a0 N M n X rrErErEER
R R R X N N A 3 e e xR e R R R R R T MR N N A a3 e e e N M N a3 e ae e e M a3 e ad e N A e PR R
EERREXEEXXENNNNEEEEEERERERN I i e e
R R R R R R & & X NN NN N R R R A A K A N N A A M A A N N A A A A A N A A A M A A R
i i S i i i A i i i e e e ]
L e e i e i e e e i i e e ]
EEERREXXIXEX XXX XXX XXEEERERETR A A A A A A A N A A A A A A A KN A A A M AKX NN NN KEXEXERERERERTR
L e e i i e i e i e i e i e e e e
EERRERXENXE XN NN EEEEREEREERERSN NN N N a0 a8 a0 a0 e e R R
KRR R R X XN & & A xR R R R R RN A A A X AR N N A A A AN R A A A KRN N N A KRR A
i e e S i e e i e i i i e e e
L e e I i e i e e e e i i e e
EERRERZXERX XXMM NENXEXEEREERERERRERER®TY MMM XN N N A N M a0 M n X rrErErERERX
L i e i i i i i i e e e
EERREXXEEXEXNNNNN AR EEREEERE NN 0 N o a0 o o o e e aa R E R
R R R R R xR N A A M A NN X R R R X N N A A M A A NN N A A A A N N A A A A AN N A A M R A
"a"a"a"a“aHaHaHHHxHxHxHxHxHxHxHx“HHa“a"a"a"a"a"a"a"aHxHxHxHxHxHxHxHxHxHxHxHxHxHxﬂxxmx”x”x”x”xﬂxuxﬂxﬂxuxx .xxrv_”nrv.r . .xx“xmx“x“xxx”xrv. i
ERERERERERERERER L i e e ] A,
EREREENEEERNRREREEFFFFrFFrFErFrFrErrFrFrr EERRERXEXX XXMM REXRERER b3
EAXRXIREXEERERERERERRRKEREEERERERERREREEEEREETR ERERREIRRZXEHNH & & XX XEEERERRX .
nxnunxn.xHx“xaxHx“xaxHunHHx”HnHnnnHnHannnanaaanaaaaaa“aaa“aaala EREREREREEERRRER a"aaa"a"a"a"a“aHaHaHHHHﬂxnunxﬂxnuuxmxﬂu“xnxnuvx oy ]
b ; L i i A
; AR XX RN N M N N N N N ;
L
KX ” i i .xnmxxr.xnxxx!xnxxxvv A

FlG. 7



	Claims
	Front Page
	Specification
	Drawings

