US00DE88785S

a2y United States Design Patent (o) Patent No.: US D888.785 S

Sinn et al. 45) Date of Patent: «+ Jun. 30,2020
(54) ADAPTER FOR A GROUND ENGAGING 3,079,710 A 3/1963 Larsen et al.
MACHINE IMPLEMENT 3,312,004 A 4/1967 Johnson

3,623,247 A 11/1971 Stepe

3,774,324 A 11/1973 Latond
(71) Applicant: Caterpillar Inc., Deerfield, IL (US) 3.823.496 A 7/1974 QE:I‘;‘I;i of al

Continued
(72) Inventors: Eric Sinn, Tremont, IL (US); Douglas (Continued)

Serrurier, Morton, IL (US); Rammagy FOREIGN PATENT DOCUMENTS
Yoeu, Dunlap, IL (US)

CL 2008-1995 10/1996
(73) Assignee: Caterpillar Inc., Peoria, IL (US) CL 391-1998 11/1998
(Continued)

(**) Term: 15 Years

(21) Appl. No.: 29/682,767 OTHER PUBLICATIONS

Caterpillar Inc., Cat® K Series™ Tooth Systems, brochure (4

(22) Filed: Mar. 7, 2019 pages), 2006.
(51) LOC (12) Cl. .. 15-03 (Continued)
(52) U.S. CL

USPC e D15/29; D15/28 Primary Examiner — Mark A Goodwin
(58) Field of Classification Search (74) Attorney, Agent, or Firm — Saidman Design Law

USPC ....... D15/11, 28, 29; 37/456, 432, 450, 446, Group

37/454, 449, 453, 455, 903; 403/379.5,
403/DIG. 1; 111/152; 172/724, 730, (57) CLAIM

1727766, 770, 771, 721, 713, 699, 772 The ormamental design for an adapter for a ground engaging

CPC ........... Y10T 29/49826; Y10T 403/589; Y10T machine implement, as shown and described.
403/7018; Y10T 403/7075; EO2F 9/28:;
EO2F 9/2825:; EO2F 9/2833; EO2F 9/2866; DESCRIPTION
EO2F 9/2858; EO2F 9/2808; EO2F 9/2841
See application file for complete search history. FIG. 1 is a front perspective view of an adapter for a ground
engaging machine implement showing our new design;
(56) References Cited FIG. 2 is a front view thereof:
_ FIG. 3 1s a rear view thereof;
U.s. PATENT DOCUMENTS FIG. 4 1s a left side view thereof;
1,220,186 A 3/1917 Chambers FIG. S5 1s a I'lght side view thereof;
1,384,701 A 7/1921 McMonegal FIG. 6 1s a top view thereof; and,
1,571,782 A 2/1926 Andrews FIG. 7 1s a bottom view thereof.
1,856,950 A >/1932 Robin Grayscale shading illustrates contour.
%’igg’g? i g?igjé %/[urtaugh The broken lines illustrate structure or features which form
. . dcCT . .
D182,143 S 2/1958 Petersen no part of the claimed design.
2,982,035 A 5/1961 Stephenson
3,019,537 A 2/1962 Stephenson 1 Claim, 5 Drawing Sheets




US D888,785 S

Page 2
(56) References Cited 8,122,621 B2 2/2012 Carpenter et al.
8,191,291 B2 6/2012 Vanderpoorten et al.
U.S. PATENT DOCUMENTS 8,356,432 B2 1/2013  Carpenter
D706 307 S 6/2014 Renski et al.

3 R32.077 A ?/1974 Von Mehren D706,311 S 6/2014 Renski et al.
4027408 A 6/1977 Ramella ot al D706,312 S 6/2014 Renski et al.
[)5251j431 q 3/1979 Klett et al. D706,839 S 6/2014 Renski et al.
D252:461 Q 7/1979 Korpi D706,840 S 6/2014 Renski et al.
4.182.057 A 1/1980 Klett et al. D707,263 S 6/2014 Renski et al.
[:;255:119 Q 5/1980 Korpi D707,264 S 6/2014 Renski et al.
4231.173 A 11/1980 Davis 8,943,717 B2 2/2015 Renski et al.
453353532 A 6/1982 Hahn et al. _)727 367 S 4/2015 Renski et al.
[5275:359 q 10/1984 Nilsson D727,368 S 4/2015 Renski et al.
4,481,728 A 11/1984 Mulder et al. ;37271369 S 4/2015 Renski et al.
4516340 A 5/1985 T.aunder D727,979 S 4/2015 Renski et al.
[)32963442 Q 6/1988 Broomhall D727,980 S 4/2015 Renski et al.
4,761:900 A 2/1988 FEmrich D727,981 S 4/2015 Rensk et al.
4,776,113 A 10/1988 Bedford et al. D727.982 5 4/2015  Renski et al.
4,848,013 A 7/1989 Bowman et al. 728,635 S 52015 Kunz
4,932,145 A 6/1990 Reeves D728,636 5 52015 Kunz
4,949,481 A 8/1990 Fellner 728,637 S 52015 Kunz
4,965,945 A 10/1990 FEmrich 9,057,177 B2 6/2015 Renski et al.
4,980,980 A 1/1991 Schadov et al. 9,062,436 B2 6/2015 Renski et al.
5018283 A 5/1991 TFellner 90,222,243 B2  12/2015 Cheyne et al.
55144j762 A 0/1992 Robinson D748,679 S 2/2016 Renski et al.
:5336,476 Q 6/1993 Garman D748,681 S 2/2016 Renski et al.
33393592 q 0/1993 Johansson 33748,682 S 2/2016 Renski et al.
:)345,364 Q 3/1994 Robinson D748,684 S 2/2016 Renski et al.
D352,044 S 11/1994 Hahn D748,685 S 2/2016 Kunz
5423.138 A 6/1995 Livesay et al. 749,146 S 2/2036 Renski et al.
D365,577 S 12/1995 Ruvang D749,147 S 2/2016  Kunz
5,561,925 A 10/1996 Livesay D761,883 S 7/2016  Kunz
5,666,748 A 9/1997 Emrich et al. D769,946 S 10/2016 Kunz
D385.286 S 10/1997 Moreno D774,108 S 12/2016 Balan et al.
5,709,043 A 1/1998 Jones et al. D774,109 S 12/2016 Balan et al.
‘)391 583 S 3/1998 Moreno D774,110 S 12/2016 Balan et al.
D392.292 S 3/1998 Moreno D774,564 S 12/2016 Balan et al.
D395.661 S 6/1998 Moreno D774,565 S 12/2016 Balan et al.
5,806,216 A 0/1998 Renski D774,566 S 12/2016 Balan et al.
D399.511 S 10/1998 Launder et al. D774,567 S 12/2016 Balan et al.
5,852,888 A 12/1998 Cornelius D775,240 S 12/2016 Balan et al.
‘)403 422 S 4/1999 Moreno D775,241 S 12/2016 Balan et al.
D410,657 S 6/1999 Launder et al. D775,242 S 12/2016 Balan et al.
D413,338 S 8/1999 Pueyo Molina D775,243 S 12/2016 Serrurier et al.
5,937,550 A {/1999 FEmrich D775,673 S 1/2017 Balan et al.
D414.193 S 9/1999 Launder et al. 782,546 5 3/2017 Balan et al.
D415,173 q 10/1999 Zaun 9,644,347 B2 5/2017 Balan et al.
5,083,534 A 11/1999 Robinson et al. 9,644,348 B2 5/2017 Balan et al.
D417,877 S 12/1999 Launder et al. ;3790 601 S 6/2017 Balan et al.
6.032.300 A 3/2000 Bierwith D790,602 S 6/2017 Balan ¢t al.
[5429j256 q /7000 Zaun 13790,603 S 6/2017 Balan et al.
D429:258 Q Q/2000 7Zaun D790,604 S 6/2017 Balan et al.
6,321,471 B2  11/2001 Fernandez Munoz et al. D790,605 S 6/2017 Balan et al.
D454,891 S 3/2002 Ketting et al. D790,606 S 6/2017 Balan et al.

H2020 H 5/2002 Kesavan et al. D790,607 S 6/2017 Balan et al.
D460,464 S 7/2002 Ketting et al. D801,397 S 10/2017 Balan et al.
D461,198 S 8/2002 Ketting et al. D803,274 S 11/2017 Serrurier et al.
D461,832 S 8/2002 Ketting et al. D803,275 S 11/2017 Serrurier et al.
6,477,796 B1  11/2002 Cornelius D803,897 S 11/2017 Serrurier et al.
6,735,890 B2 5/2004 Carpenter et al. D303,898 S 11/2()?7 Serrurier et al.
6.745.503 Bl 6/2004 Moreno et al. D803,899 § 11/2017 Serrurier et al.
6:766:602 B2 7/2004 Cox et al. D803,900 S 11/2017 Serrurier et al.
D499,749 S 12/2004 TILaunder et al. D803,901 S 11/2017 Serrurter et al.
6 R36.9083 RB? 1/2005 Moreno et al. D803,902 S 11/2017 Serrurier et al.
63865j828 B1 3/2005 Molino et al. D805,112 S 12/2017 Serrurier et al.
6,871,426 B2 3/2005 Keech et al. D805,562 S 12/2017 Serrurier et al.
D505.137 S 5/2005 Steinlage et al. D806,139 S 122017 Serrurier et al.
D512,078 S 11/2005 Poutre D806,140 S 12/2017 Serrurier et al.
D527,029 S 8/2006 Launder et al. D306,141 5 12/2017 Serrurier et al.
7,100,315 B2 9/2006 Carpenter et al. D806,142 S 12/2017 Serrurier et al.
7,168,193 B2 1/2007 Moreno et al. D806,758 S 1/2018 Serrurier et al.
D552,632 S 10/2007 De Martiis D806,759 S 1/2018 Serrurier et al.
7,299,570 B2 11/2007 Emrich et al. 9,976,287 B2 5/2018 Kunz
560,232 S 1/2008 De Martiis D832,310 S 10/2018 Balan et al.
7,367,144 B2 5/2008 Jones et al. 10,119,252 B2 11/2018 Campomanes
D614,206 S 4/2010 Ruvang D840,441 S 2/2019 Serrurier et al.
7,739,814 B2 6/2010 Carpenter et al. D842,345 S * 3/2019 Kunz ......coocovvvvviinvinnnnn, D15/29
7,762,015 B2 7/2010 Smith et al. D842,347 S * 3/2019 Byjerke ...cooooveiiiiiiiiiiinnnn, D15/29
624,943 S 10/2010 Gibbon 2004/0010949 Al 1/2004 Laguarda et al.




US D888,785 S

Page 3
(56) References Cited EP 2 011 927 A2 1/2009
GB 1049195 3/1988
U.S. PATENT DOCUMENTS GB 1050103 4/1988
GB 2010025 4/1990
2005/0050775 Al 3/2005 Clendenning et al. GB 2010026 4/1990
2008/0028644 Al  2/2008 Almendros et al. GB 2057051 12/1995
2011/0000109 Al 1/2011 Woerman et al. GB 2057052 12/1995
2012/0131821 A1 5/2012 Brufau Guinovart et al. GB 2057053 12/1995
2012/0260540 A1  10/2012 Guimaraes et al. GB 2060104 4/1996
2012/0297649 Al  11/2012 Gomar GB 2060105 4/1996
2013/0086825 Al 4/2013 Renski et al. GB 2057055 5/1996
2013/0185964 A1 7/2013 Anisy et al. GB 2091441 10/1999
2013/0333254 Al  12/2013 Wallis et al. GB 2091502 10/1999
2014/0082976 Al  3/2014 Vicq et al. GB 2095654 3/2000
2014/0173948 Al 6/2014 Ok et al. GB 2097590 3/2000
2014/0259806 Al  9/2014 Rimmey GB 2097591 4/2000
2014/0259808 Al  9/2014 ILaHood et al. GB 2097592 4/2000
2014/0352182 Al 12/2014 TaHood et al. gg g?gzggg %88?
2015/0167278 Al 6/2015 Ruvera et al. GR 2106421 4/2001
2016/0083935 Al 3/2016 Edmonds WO 2015/165505 11/2015
2016/0160475 Al 6/2016 Kunz
2017/0328036 A1 11/2017 Bilal et al.
2017/0328038 Al  11/2017 Campomanes et al. OTHER PUBLICATIONS
FOREIGN PATENT DOCUMENTS Caterpillar Inc., “Cat Backhoe Loader Options,” published Jan. 1,
2005.
CL 1193-1999 0/1999 Caterpillar Inc., Cat® Advansys™ Tips and Adapters, brochure (4
CL 223-1999 11/1999 pages), 2017. |
CT. 1457-1999 11/1999 U.S. Appl. No. 16/295,022, utled “Work Implement Assembly
CT. 1583-1999 6/2000 Using a Center Adapter Cover”, filed Mar. 7, 2019. (Unpublished).
CL 2671-2005 7/2006 U.S. Appl. No. 16/295,043, titled “Work Implement Assembly
CL 3115-2005 0/2006 Using a Corner Adapter Cover”, filed Mar. 7, 2019. (Unpublished).
CL 3116-2005 0/2006 U.S. Appl. No. 16/295,139, titled “Work Implement Assembly
CL 173-2008 8/2008 Using an Adapter Mating With a Notched Base Edge”, filed Mar. 7,
CL 174-2008 8/2008 2019. (Unpublished).
CL 2524-2008 1/2009 U.S. Appl. No. 16/295,180, titled “Work Implement Assembly
CL 1764'2008 7/ 20(_)9 Using a Load Sharing Block With an Arcuate Profile”, filed Mar. 7,
CL 618-2010 11/2010 2019. (Unpublished).
CL 739'2()?0 12§2OTO U.S. Appl. No. 16/295,235, titled “Work Implement Assembly
8}} 2?? ;‘;323% 1%, /38 Og Using a Center Adapte.r Mating With a Notched Base Edge”, filed
EM  000089099-0001-- 10/2003 Mar. 7, 2019. (Unpublished).
0003 U.S. Appl. No. 16/295,296, utled “Work Implement Assembly
EM 000877477-0001 -- 1/2008 Using a Corner Adapter Mating With a Notched Base Edge”, filed
0009 Mar. 7, 2019. (Unpublished).
EM 000895396-0001 -- 3/2008 U.S. Appl. No. 29/682,763, titled “Adapter for A Ground Engaging
0015 Machine Implement”, filed Mar. 7, 2019. (Unpublished).
EP 0411 486 Al 2/1991
EP 1 174 547 B1 8/2006 * cited by examiner



U.S. Patent

¢
ettt
X
F;FEF;H"I ||
F
Saatetanenere
I!”I!xﬂal.
A Mo M
i
Saatetatal e
M o "
. !?!Hil!”i!"illil "I"
il!!?lxi!!ilxil-il- 'I'I
o oA A L L ]
J 'HHIHH!HHHHIII 'I"'l-
H!H"I.H"HHIHI-H. L | I‘ll'll
M MoA N AN Lo ]
.!H"IIIHHHIHIHI-I. I"'I
| ..HHIIII L ]
.HHHI ?l"?l!l-l-l.lh 'I'-'I
_':i! | AA NN 'I L ]
S e ool
:!.H.l ""I I-I-lll.l....
E | L N NN I.l I.I
e e e
o

.!I"l " W "'-'-' -I.l.h.l.-.l.-.l

e e e e
et oo

| :HH ‘I:I' w I:I' I:I.l...l .-I'I:I‘I

et e
SlaTets® A

I-' L] "'-' l-I.I...I...I....

e
ARESER

e

R R

;;H:I I:':ll‘ :ll:ll:-ll :l.l.h.l.h.l.h.i
'H.":“l Ll el ] ¥ "':':*:* -::..::a::..::..
et e

‘l‘i"" l-I.I...I .I....

ol

e
s

A e

Jun. 30, 2020 Sheet 1 of 5 US DS888.785 S

L
A e
L L

e "
.l.i.l:::::: 'I I- |
o e e
'I" | | || | | || I'l'I' l'l'.l-'I"'I' I-l-
; e e e m
- e e e
-: e e
s o e e et
lll.ll.ll.l "II!II!I-IIIII‘IIIIII l.l
O :::::=z5;5;5;5;5;5;555__%}_;‘-&}_;‘-&}_}&
B S
ey
e e e e

R
e,
":-.-:-.-:-.-:-.-:-.-:-.-:-.__-. o

| I.l || || I.I. I.
:-:-.-:-.-:-.-:-.__-.

I.I...I...I .

:-.__-.__-.__-.__-.
.-.__-.__-.__-.__-. A
:::-..."-."-.."-..' e e e e

o

|
e e e S

e eyt e e e

e e
. e
e

g e

S

e e
S

"
e
e
aa

s
s

s
e
e
e
e e
s
s
*a
s
s

"
o
a
"
o
a
s
o

SR e
gepeswute ete e e e e e e e e e e e e
o e e e e e
Mo e gttt e e e e

e e
=

St

e

e

T

B a0aaaana R Rt AR AR o

e

2
AR
R

.h.-.l.l.l.l.l .-

e .'-=:=E:55§§E:Z'
"h_'q"-_"h_"h_"-_"h_"h_ o e e

.
R
"h.'_::"-.

e e e e et e
s e e e e e e e e
e e e e e e e
ongm e e e e e e e e e e
R R TeTerel . ;
A A A A A A AR AT e e e
e e e N, e e e e e e e e et
e e e et o e e L e
| | PPN RENENRR R R R R RN | |
R R R
L e e e Y e e e e e e e T T Ty e e Ty Ta o
e s e e e e e e e .
R R
SR e e e il
RN e,
e e e e e e e e e e e e e e e e e e e e e e e e
SRR R AR
ey e ue e e e o,
e e e e e
AP araTa e e e e e e e et et
RRRRRRR R
e e e s e s e
ety e e e e e e e
o o ﬁ'ﬁﬁﬁ"-ﬂ'-."-.‘-::.h:"' ':::.
- Al M e %::,}'_. ! e
=

AR

.
e
" "

R " " "
R R
'gﬁgﬁﬁﬁﬁﬁﬁﬁgﬁﬁ
L L e e M M e
R
R R

o

* ':-:-'.'.'-"'

L]

L]
L ] L ] L ]
L L e ]
i:#:i:l:‘:“"“""“ "‘I":':':l
L RC R L L
B & 5 ¥ L
L L L
-I:#:-I:':I‘ I":"
-I*l"l LA
J'i'l L
‘I‘| 'iliiliill,.




US D888,785 S

Sheet 2 of §

Jun. 30, 2020

U.S. Patent

AT, e L
HHHHHHHIHIIIIIIIII II_Il IIHIIIHIIIHIIIHHII II_I ] - iII_IlIiII_IlIlII_IlIlIlIlIlIlIlIlII_IlIlII IHﬂlllllllllllllllllllﬂxﬂ .
ettt e o B e e e e
e e e " B M S s,
O e e e L
S e e e e
e e e : B e e
A : B e e e e L e e e
HHR“I“IHI“IHI"I"I"I"I"I"I"I“I"I"I" i I l" I "I"l"ﬂ Il”l "IHI“IHI“I“I“IHI“I IIII . "l"I"I"l"I"I"l"I"I"l"l"l"l"l"l"l"l"l"l“ﬂ“ﬂ I"I" "l"l"l"l“l”ﬂ
”H“H“I"H"I"H"I"l"l"l"l"l"l"ﬂ"l"l"l n " "I " I"I"I“ I"I" l"ﬂ"l"ﬂ"l"ﬂ"l"ﬂ" l“ ” = II II_ II llll ll“llll“ll“llll“llll llll“llll“"ﬂ“ﬂ" Il"l" E I"l"l"l"ﬂ“ﬂ“
e ettt e Oy Lt e
X RERERE X EXNEXREXRRNEN N F ] F R E N N H R NN BN ] M X REREREREEFNERENRETRN X
e
i .H...H.H.H A L A L LA N E X X K X K BN ] I ] [ I ] IH.-.R A A A MEER XX XN
atetalets ol e et Seloatetatatts
e e T 0 O T e A
e o T o o e
oo e E e e et
HHI“HHIHH“I"III II"-."II Il II ”l.”i"ll 4 Il"l "IHI“IHI“I“I“IH i”lll LR L LN N "I”l I"I"I"II "I"-."I"I"I"I"II "I-_ "I_I "l"l“ﬂ”l“ﬂ”ﬂ”ﬂ“ﬂ”ﬂ”ﬂ“ﬂ”ﬂ “
IHIHIHIHIHIIIII I-_II ava l.-_i.-_ll_ - I_Il IIHIHIHIHIHIHIH .-_ll l.-_ll_ Ill.-. IIIII-_IIIIIIIIIIIIIIIIIIIIIIIIII IIlllllﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂ .
Lottt R et e
Lo B o s
ettt A e e L e o
1H“H"l"l"l"ll ot “i"l" “ ”I" l"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ "l"'" illlilll”l”l”%'"l” ot IIII"III"II_I"III"III"II_llll"I"I"I"H“HHH“HHHHH”HHHHH“H“H“H“H
HIHII Illll .-_l.-.lll ] IlII IIHIIIHIIIHIIIH II_III llil_llilll_ill“l_‘li [ ] III IIII"III"III"I IIHHHHHIlHHHHH.HHHHHHHJHHHJHHHHIHHHIHHH
ey e s B ot .""”w"""" e N N A s
HHH || . IlI ll_ill 4 lll IIHIHIHIHIHIHIH I-_I lli I_Ill s
e o, e A s :
b e e ey -
. S e A st -
I e B s -
P " et et oS
”nl | ] I“II .-.Ill ] IlII IIHIIIHIIIHIIIH II_IIl ill“llli
.ﬂ. nI l"l_"l“"l_ ".-_"I_ e II_"l "IHI”I“I”I“I”IH l"l "l".-.“"l"l_
_p_. " Ve e et e
S . e et o ”.”m.".”
R R e e s o s et
.J--_..Il IIII.IIIIII.II [ LA N A E N N ENERENERERERERNN.] [ ] [ ]
e s R o sl
e < o L o
e . A s e Sy
ettt : o st : S o e
et e s o o
R et S e et u_.u%-u_.n --%ﬁ“-—- R AR R AR
.-_l.-.IIl . IlII IIHIIIHIIIHIIIH I-_I ill“l_lli I-. IIII_ I-.Il_ III-. IIII_ I-.I [ ] II IIlllllﬂﬂﬂlﬂlﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂ
A B o e e o
et e e
aa e wri e e e Teleine) sl R A A xR R AR
o o o ol Lo e
”I"lll.. I“ I"I" l"ﬂ"l"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ III-_ II_I l_IlI"II_I"IlI"IlI"II_I"IlI"IlI"II_I"IlI"IlI"II_IIl”I‘""""l-. II I-. IIIIII"lﬁhIIII"IIII".El"I"l"ﬂ“ﬂ“ﬂ“ﬂ“ﬂ”ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ 4
et m e me e e o
s e e e e e O S L L
Ill i.-.i i.-_i | ] ili.-.ili.-_i | ] ili.-.i.-_l. .-_ill-_ IIHI IlII Ilﬂlllﬂlllﬂlllﬂlll Il_ I“ III_I"I l"I I"-_ I"I l"I I""I“Il_ I“Il_.-.ll" lIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIHIIHHHHHH.HHHJHHRHHHHH.HHHHHHHHIHH
e e B N N I N IR oK
o e e e L e oo oSS
I“HHR“I"l"l"I"l"l“I"l"l"l"l"l“l"l"l"l"l"l”!”ﬂ" "I" l"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"l"l"lll"ll III"III"III"I-I"III"III"I-I"III"III"I-I" II"l"l"I"l"l“I"l"l"l"l"l“l"l"l"l"l"ll\l Il"I"l"l"I"l"l“ﬂ”ﬂ“ﬂ”ﬂ”ﬂ”!”ﬂ“ﬂ“ﬂ“
< e me e et woe e ot 0
. “ IHH”H"II ll II Il ll II Il ll II “I”H“ I"I" l"ﬂ"l"ﬂ"l"ﬂ"l"ﬂ"l"l"l"l" lll - I"I_I IIII"II IIII"III"II IIII"II IIl_ l” Il ll II Il ll II Il ll II I” I” ll ll ll"l"l"l"ﬂ”ﬂ”#”ﬂ“ﬂ“ﬂ“
e Lot e e s S D T ettt
: e e e et e e e ety
e e e e e e OO
”III ', IHHHI I"I"II IIII"III"III"III"II II" II_ I"H“ I"I" l"H"I"H"I"H"I"HHH“H“HHHHH“H“H"H“H"H“H“H“H"lHIIIHIIIHIIIHIIIHIIIHIIIH.—. Ii“l"'"l""l""l""l""l""l"" II" II"I”II I” R&l"l"l"ﬂ"ﬂ“ﬂ”#”!”ﬂ”ﬂl
o e L o
i I_IIIIII_IIIIIIIIIIIIIIIIIIIIIIIIIII" I"H“ ”I" l"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ“ﬂ”ﬁ"ll - lll .II .l-. lI!lllﬂ"-. lI_IIIlI. .“l”I"I"III"III"I-_I"III"III"III"III"III"I”II l” R x l"l"l"l"ﬂ“ﬂ”!”!”#ﬂ
et e e o e o oo e
N .. S n e e aa a -n----n%-u .1.1 h."-"a"..nana”xx
R e e B o L o o e o
IIII IIHHH IIIIFH.HHHH.HHHJHHFHHH o .__.i”I”I”I”I”I”I”I”I”I”I”I”I”I”I”I” II” lI”i""I Illlllllllﬂlﬂx ¥

"nnna..“n”n”nn
R
|
- EEr R
Pl e
- & [ E R E K
: P
x ] e
HERERX XX
n y f 1 R
" R A A A
| B EEFEFER 1 T EERNXXXESR X
e 1 1 e
I F N NN N N E N
L (I "o
HAE XX NXKERERERT = = = - m BN NN
"xHxﬂH"HH-l--.-.-.-.-.-.-.-.-.- -.. HE NN
e "y llll
nnnnul- »
"-"-"-"." '"'"'““"""""."" " ‘- | ‘- ‘-
el A llll -llll
i S
xR, > o -
e K N [ _H_H
e "
__.".."n“ll "-_ ll"""-"l"n"n"a"n"a“a“a“ “ : nn"na-__.lnln-nln i
e o e e
e EFN [ ] ENEFEFERNEYXEXE XXX xR AEREREXERXERERRENR -
w R, > R e e 2 e
wE » I W . .
e R E NN [ ] [N N B EHEENRERNENNNERXERETER xR XX R X E N NN RN - i
e P e e e e e e e e e e
e (I T
E E B HEEXEXEXTREXEEXEXTEXEEEXEXEYXYXEEEE TSRS EREE XXX X Ty !
e i R et
] R e e e R R R aretaty
e EEN [ ] [ ] HERESREXYETREREREREREENEREREENEEEENEEENAFEEFEFEEEREREREYXY X FE B Bl & & ERRERERRER [N ]
Ly T A e
R R A R e xS aa
EEFN [ ] EEEXTETXTEFEEFEEERER E_N H_u HEE N HE XX L L B B B B L R N L N R
e R ' . e e R R T R A A g
e » A . . e et ata e e e e e e N e 0
e ENENN HEREREREELEENLENR _u || HE EE HErEE [ L L L L L e B L L L L R N L L L
. e " . . S reer e e e e e e e e N e e N A e
Gy e " . " e e A AL S S AL AL e e
E E B | HEENREENNR || || || || WO NN N N R R L R L L R L R L e L L R
e " " . " e et e N e N N N e
] e T P A A e S Al S Al a3
e EEN [ ] e RERREN ] i o i & & o & & F & & & & & & & & & &
e o e e aata et et e N e Nt N
o o e R A L AL A AL AL A A Ly
EEFN [ ] EEENREENN | H N EEEFF o E ko &k b & o & K & ||
e Pl e et e N N N
e » e e L A A A A A A Al e Y r
e R E NN [ ] [ ] HEREERN e [ e o & & o & & & & & & & & & & & & &
e W R ] arata e e e Nt e N Ny r
G o e e A AL AL A A AL AL L}
E E B | | ] HEEFEEFENN HE NN N o g o o o o & o o & & e
CEE e Sk e e e e e e e N N e N »
A e T L A e s A Al Al M a3 Sl
e EEN HEERREN HE R E i o o & & o & & & & & & & & & & & &
ey e M e e e N e e T T r
e e e AL AL AL AL AL AL A AL s a)
EREEF | [ B B FEFEFEEFEFENN HEEFENHN)] o o i o o o & o K & e
e S e et e e e e N
el eenn ll"l"n"a"llalll llllla"l" "|"l|.-_l.-_”.-.“.4H.4“._..“.4H.4“._..H.4H.4“._..“.4H#H...H#H.q“a.“.q”.q“...“i”.-_llil " o "
R T O AL ALl ALl L A Ll »
e ER ) W e e e e r
e e e T A ™ e u
R e o e A B B B A B L e
i e N N e r
P e A L L L L AL AL e e
A A R ) e R M A N A A M A M L M M M M e e e n
S e w e pon oM M MM M MM MMM M e
e e e e T e e e e .
kB FEEEEN e_E ol o k& & o & & Kk & & K & & & & & & E NN |
Pl ] e e N e e Sl
o e O A A M At A M »
HEE K | ] i i e o o o e o o o ok & o o &k e_E ||
" N et et e e a a aa a ee "
x S nrerat e e e e e e e e e e T et e e -
e T R B B B B A B L e e =
T e e N N e e e .
P e ' r'n B A e e e o
EERERERENN | ] ol e R ok e R o ok o ok & & o e N =
o " e e MM MM M M MMM e
e . e e Tt e Tt e e e et ¥ .
HEEREENLN || || || e N e o & & o o & & F & F & F & & & F F & & & & F BN E] | ]
e . Rt e a e > P
."-"-"-"-"."""."..."..."""."..."..."..."..."“"."..."..."“"."..-"-"-" """"'”'”‘”l.“l.”l.”l.“l.Hl.”l.“l.”l.”l.”l.”l.”l.“l.”l.”l.”l.”l.“‘”‘"‘“ """-".. ] e 1
e T T T Y e e " .
HEREREIEIEEIESE LSS E N SN E NN NN EENEENEENENEENEENENEREREHNN,) o i dr o dr o dr o i o dr o b o b o i o b o & o ok BN E N N ] [ ]
i N e A P e
e ettt A i siew
EEEREREN || || || || || || || || || || || || uE r [ ] el & o o & & o & & & F & & o F & o o ok & e_E [ ] [ ] i ||
e e e et Pl
e e T a T T T Y a a  e e P e
HERERENN || || || || || || || || || || || || | B ok o b F & dr o dr o dr o dr o i o dr o i o o o i & B E N [ ] [ [
At e N e R e .
e e e el Ml at M aalaa aea M  eaa Pl
HEEFFFrFS SN SN SN BB EEEEE NN NN N ENRETRN ol R & K & & & K & & & & & k& &R EEEE] L R e
el A e Pl
A e A A A A M e e e e .
HEEFERIEEEIESEEL S SN N SN NN EENEENEENENEENE NN EEERERFENRNEN R S snn sl nreln L [
R T T Nl ey P
e e e Y Y e T e Sy wew
u_E EE N || || || || || || || || || || || || uE r L] o & o & & & & & & o & & & o & & & & & | [ ] ] i e
. e LIl e e et
e e i a a . e P e
HEEFEENN || || || || || || || || || || || || e E N il o & o dr & b o dr o dr o dr o dr o i o dr o i &k BN [ ] [ [ ]
Al e N e e S ol
S M Ml A M e e Pl
u_E EFEEEEEEESEEENE SN E NN EEEE NN EEEREN [ ] el & o & & & & & K & & o & & & & &b ENEEE] L ] e
. e aa N N R
A e A A A e - .
|| ERETEEEIEEIEESEE N EEE N EEEEE NN EEERENEREHN) ol o e o o dr o i o dr o i o i o dr o i o o ok & & BN E L [
T A e r
. e e e M Al A e e "
u_E | || || || || || || || || || || || || uE r L] el & o & & & & & F & & & & & & & &b EEE [ ] ] ||
e A M e e e nnaa et
e A A A L » e
HEREERN || || || || || || || || || || || || e E N o o o dr o i o dr o dr o dr o dr o b F dr o i & & ¢ B BN H | [ ] [ i
e A R e e e r
e L M A Pl
| H A B S E BN EEE N EEENEENEEENENE NN N NN NN NN EEEEEEF& & & & & & & & & & F&F&FFF&F & & & & & & & & 5FFLES LN e
L A e ol
e e e e e T e T T e e T T e e e e e r
HEREREEEIEIESE LSS E N SN E NN NN EENEENEENEENEENENENERERFHN,) o o o & dr o dr o i o dr o b o dr o dr o i o & b EH N E ] [
e e e e e e P e
ettt s e Pl
EREREEN || || || || || || || || || || || || HEFE RN NN ARl NN TE [ u
T i i e e Pl
e e A AR L P
[ ] HEREERN || || || || || || || || || || || || ] ol o ko o dr o i o dr o dr o dr o i & i o i o i x K N i
e A e P R e el e
[ e e e e e R A L A A e e e Pl
HEEFREFEFEIENEESEE LSS NS S B EEE N E NN EEEEEEREENN NN NS NN NNNNNNNEN) ERXTEREN L
el R e Ll
e A e e R x EE e
HEERE HEEEEEEEEEENNR E_E L N N N N N HEENERERNESY T EEFEEENLN [
" l-nnnnnnnlu"l"ll ll-l"lll"lll"l-l"- e e e e e e L
HEEREFERE || || || || || || || || || || || || HE ERERERSE XN X AKX XER [
P e T » P
e K » o
LN HREREEILEEELEEEEEEEEERFEFERFEERFERRERRRENNX X o X e _H_H | | ] [ ]
i 3 o e . » e
T e e e o o e e e Pl
HEXYXTEEFEENRERRERERERNENE X N x_ X + NN N ERREERXEETERETRE e | L
R R R e o o T o e Pl
U N o . e
HE RN X R ERX X N XN MM K . T X RERERRENEREREEERF HEEEN [
I w e R S e
I e o e e A a R e e Pl
HEEE XN AN N NN N NN NN EEFFEEFEFEEFEREERER H_u [ ]
e o o e e ¥ » e . Pl
S e e e e S e l"ul - e aal
R "m e e
""'-"'- s o it ..ﬂ-----------'-'ll--'-.--. .....‘-‘- ‘- LN ) "' [ """
R e e e EE e
e e e e " [
| E_E ® IEEE EEFEEFEFEREREREEREREN | | LN N NN |
o r A S ey R R "
" R R e e e e e e s » ;.
EEFFEEFERETRNF EEFFEEFEFEFEEREEEER || || I
T e e e
r S R A
| e_E KR EREEREFREEEEFREEFNFEFREENFEFERFEFEERERESAEEEEDN || R EENREERRMNENXSE L N
= e I
e Il R
F O A e EEFERE EEFFEEFEFEEFEFFEFEERERNR EFEFEEEFEFFEEFEEFEFEEENFNN LS o & & & & K A 088 NKE X
Il n"n"n" nn“n"n"n"n x nnnnn“n"n"n"n..n"n__.nnnanun..n"n"n"n"n"n"n"n“n"n"n"n"n"n“n"na un"n" " . H ™ " M e
i R T : . R R R ;
P e e R P e e e w
4 L N Nl FEFFEFFFFEFrFrlE R R FFFFFFFFrFFFFFFEFERE N [ A N N T FEFFEEFFEFEERNE E_E
e N e e e
1 “_-_-__- T e e
LA N B B EFEREEEFERENREDN ERERNRERENFEREFERENREN [ N B N A EREEFENEENRNF e
i Tatet nn__...nnnnn-l-ﬁlnnnnnnnnnnnnna e e
e e e e e e e e e N L,
LN EEEFEFEEEFEFN EEEFERERERERENERRERERREN [ A N N NN B FERERNERERNRENRER |
ol In"n"n"n"n"n"n"n"n"-"l"l"n"a“x“a“a“x“a“a“x“a“anxa " _-"_-”_-_"_-”_-"_-_ n"x“a“a“x“a“a“x R
R R R A i x

B

FIG. 3

FiG. 2



U.S. Patent

Jun. 30, 2020

Sheet 3 of 5

:‘44 4'4‘:::;-‘
PN ] ':.
BN N AN
XA R AR K R 3
BONR N NN NN
XA A
BRRR R AR
XA N XK RN
ERE N M A M
XA A R
P
AKX N
FRr A -
XK R RN R
BN AN -
XA R AR K R
Fr i
XA A X R
Pl P
XA N XK RN
ERE N M A M
XA R R
BONR RN N NN
XA XX
BORRR R AR
XK R E N RN
BN AN
XA R AR K R
Fr i
XA A X R
P e
X AE R RN K R
BN
X AR RN R
BORR R R R RN
XA R A X R
» » ¥ BORRR R AR
X XK X X E XN R
» » ERE N R N N
A " ':*:":*:*:":*:*:*:‘:*:*:‘:*:‘:‘:‘:‘:‘ﬂ: :‘:‘:‘:‘:‘:‘:‘:‘:
N N N N N N R S S R S
2 KRR R R R AR R R R R AR K R R R A N RN KN
A LR R R R R R R e N A R M N
N N N D AL R N B N S N A S NS A N A Y
F o S S i S haS
I I R T T N R N P R B B ]
o R e i Py
KRR R R R R R R R R N R AN RN
A N A N S M M
R N D N A R B MR N A R N AN
FR N N R R M A M
I A I A R T R A B I B B ]
N T
Am I A D A I R N N R N A R N R ]
A M A R A A R A A A M M N
N R N R R R B N R B R N R N N )
2 R R R N R S
. Sl N N M M MMM MMM
2 B AR R B R N ) .
A N MR R
A RA R R A AR AR R A
I N R N N R N Y
o~ -— - R A M M M N
- RN R R R
7 e Nimmmnmmmnne
Ty T i i e i i P
- XA R R KN
",‘ - 1,‘ N \*4*4*4 P
’ \ et FE )
P
! Y 1-:4-:4-
lI' .i' ::44
i » X
. » N
l| ¥
' . Y
L] ! ) Y
% . r ¥ o »
N s f fmeeens
» 4-*4*} S o II,-l"' Pt ety »
ety LY e - ettty »
X B X + E M N )
N 4*4*::\‘ . - P I N »
% 4-*'4*4-*4-‘4-‘4*4-5‘.5 il N *
NI ML M A iy ﬂf«-ﬂﬂﬂﬂﬂﬂﬂ »
"‘**ﬂ*:*:*:*:*:‘:*:‘:*:ﬂ*ﬁ*; Ty 4-'4-"4*4*:*:*:*:*:*:*:*:*:*: :
BOAE R R R R R R R R R R AR R R R R KN
R e A M N N AN M N »
NN B A P R B R R AR N BN N R
FR N A R R e N A N N M »
» N B R B A S B L M B A
o e S »
R R R N I R R N R N B R I B R N
R R A A M R B M M B M R N R B N M M N )
i N R R N e N I I N N N R R B N R A R R A
A E N N A o A M N A N A NN N )
i | B T R T T R . T A I M T I N R N N B I I P B R N
X N N N N R N R R N N R R M R N R N R R N ) .
: R R A A R A R R AR AR N RN RN RN R R R ]
am LR A N N e A M A N N A N .
X R B N R R R R A R R N R RN R NN S R RN S N
a N N N R N R R R R N R N R N R N R R N ) 1
n T T T I I A B B I N
mw o A e s
n N T R B I R P R T R D R A D R B N N RN R
. A I R B N M R R R M R A R R R M A N N
n R N A I A R N e R e R N B N R N R N A N
m . N N M N R A N N N N N NN
n R I T B T R I R I I R A T I M N I N B M A
. N N N N R R N M R N R N R N R N R N N M N M N
n N I R R N R R N R R AR AR N R N AN N
m N A A M M N N A N N NN
n N I I I I R I R R R N e I N B MR AN A MR
S A A N R N A N P N R N R R N N M NN
n T T T T I A I I B I I N ]
m e E N N N N A e ey
n N R R R I N P R D R N R N AR R B MR AN B MR
S o R N A N A R M R M R N A A M A P R
n R B R R A R R R R R R e R N B N R AN BN N AN Y
: » E N N M M M A WA A NN )
n I I T B T R I R I T R I D N N I N B M
e N N N N R R N R P R R N R N R R NN P N )
e L O AN MM NN MM RN M M N AN MM MR D NN M MMM e
e » » ) » Pt e
Ll »
am
anm
am
am
S
.

rEREEEE AL
H"?d "H"HHH"Haﬂaﬂﬂﬂﬂﬂnﬂﬂﬂaﬂnﬂﬂﬂﬂﬂaﬂﬂ

=

-

US D888,785 S

FiG. 4



US D888,785 S

Sheet 4 of 5

Jun. 30, 2020

U.S. Patent

T
. anxaaaxnnnanannnaa.a EE RNy
KRR AR E R E R E R E R E R EREEE N EEE
R
r

*,

M_M
A
F!"F'!

n
LA
k)

m_m
s
X M

n
LA
k|

m_m
Tty
o

n
LA
k)

m_m
s
X M

n
LA
k|




U.S. Patent

Jun. 30, 2020

'-l L .-.

e
L]

)
o )
¥, )
o
)
»
¥
X :-I:l -I: )
) )
"a-:a-:a- a-:a-
L) L)
) )
L) »
M) »
L) L)
) »
L) L)
) )
) )
) »
l-:a-:l-"f :a-
) )
) E)
e s s a-:

L NE N BN R N B NE NENE RECNE NC NN NC O RE NECRE NC RENE NN RN NCONC RC N NN
-I#-I"f'-l“' -IJ"-I‘.#_'-I"# & & L
L

L ] L K

:-I:-I *-I:-I:-I:-I:-I:l:l
L NE ENE B N R e

EE
) "o

P R R
e e N

ﬂﬂi e A ﬂif-‘

Al

-

|
- N W
| I EEERFEEEEEEEEENEN,]

Sheet 5 of 5

Fod
'y :x:x:xﬂllnlnl .: ||
Wontare et T,
l" !H”HHI- [ ] l'I' I-l
Hnﬂxld"lll [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] I:I'I: . *-I-‘ -I-l
Ml s M [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] MM
e e
HIIH?IHBI il.l .
H"H-H- L ] I-l |
H-H"H- || I-l X
"HHI"I I-l X
H-H"H- l-iI-l
H"H-?l- l'l'l
= | |
.H"H-?l' IHI-I
H'H"?l" -l-l-
IHHHI"I I-l-
"H-H"H -l-l- '
IHHHIHI I-l-
H"l"ﬂ" I-l-I
'H"H-H l'l-l-
HH'H"?I l'l-ll
il"?l"il" iI-iI-iI
= L |
HH?I-H"?I l-l-l-
H-H"H-H -I-l- -
HHH-HHH l-l-l- L]
H-H"H-H l-l-l-l
HHH-HHI -I-l-l
?l-?l"?l-l l-lllll
HH?I-HHII l-l-l-l
3 H-H"H-l -I'l-l
bt tetete
ad aﬂn-:l -ll-l'l. e
-H"l .l-l ,
M- | 1.
’“-5"' ' :::: - ::: ¥ “""'Iu-‘_.‘
g St ) -,
il . |
'IHI- [} l-l l
'l H-l . l.l 1
3 ] o N '! 4
-' HHI- [} lll i
3 LR Y 1 i
-. IHII- [ ] " I-il I‘
o E| | |
:; _! ?l:l : ] :ll i F
* | | L
3 ; ; s :
o ) Vi > Tt 4 -
Y A Py S .
g A ? oy,
efulatetate: <
HIHH"I"HHI '-I-*l-
oA M A & X
H"H-HHH"H- " i*i*i
H'HHH-H"H- [ ] -Il*ll‘
H"H'HHH"I' [ ] ‘ll*ll'-ll
H-HHH-H"H- [ ] ‘4‘4‘"
’ H"H-HHH"I- [ ] "q-*q-
i s
BIHHHII"HHHHI [ ] -I*i*
H"il"ﬂ"l"ﬂ-l -Il*ll*
I"HHIHH"HHI [ ] *4 *l
H"l"ﬂ"il"ﬂ-l [ ] &
'H"H-HHH"I- [ ]
[N N A M N A [ ]
HHH-HHH-H"I-
Aoa AN M A
ot
HHHIHHH;‘H"III
Hnﬂaﬂﬂﬂnﬂalll.

= N
et
|

n
-
H:I
A

|
Al
HII #.I
A L I.
E;E At
il!"ﬂ
"H"
H:?I
A
H:I |
b "
H:I |
b "
H:I |
b "
H:I |
b "
H' |
H:I * |
wrs "
. "
A |
s :
H'I. M
:: " |
"ﬂ | ]

I- L]

"

|
. o
= 2
o
o
o
A
i :
" o
o . e
o n o
:I A
b : -
o . e
o . o
o . :
b : e
o . e
o . e
o . :
. : s
:I n ")
o . o
:I n X
- : =
:I n "
o . oy
:I n i
- : =
:I n "
o . oy
:I n )
o . ,
:l n i
A - A
e : .
H- W : L L] L L L] L .:-"H:":
' A '.- " I:I I:' I:' I:I I:' -' I: .. I-I"I
M l' .- -.. '.- -.- -.. '.- -.- ..-I"I
. e e e e e e e e e e
" e B e
" M MM e e et e
iy et st et toet et
e et e
H-l " L] I- .- '- " .- '- " .- '- I-H-I L] l. l.
R
e e e o e e e
e e B e e
e e e e s
H:-: .h..::z::::::..::..::::.h L L :" L :.- 5 .l.h.l
:.:.-.5-.__-.:.:::.:::.-.-.-.-.-.-.-. s, -
::::"'.."-."::::::E::E .
::::-.."._h-._'a:::::::: .
e e

S

I.l.l. |

L

.-.l.-.l ||

:-:-:-:-:-:-: II-lIIIIIlIIlIHIIIIIIlIIll!llﬂll!l‘l‘ﬂlllllﬂlln

Mo N N M AN AN AR AN AN AN AN AR AN AN AN AN N N N N N M

xae e e e e p a ad

FiG. 7

US D888,785 S



	Claims
	Front Page
	Specification
	Drawings

