a2y United States Design Patent o) Patent No.:

USO00D7063125

US D706,312 S

RensKki et al. 45) Date of Patent: «+ Jun. 3, 2014
(54) TIP FOR A GROUND ENGAGING MACHINE 4,516,340 A ) 5? 1985 Launii‘ ' /
IMPLEMENT 13296,442 S 6/1988 Broomhall .................. D15/29
4,761,900 A 8/1988 Emrich
11 . : 4,932,145 A 6/1990 R
(75) Inventors: William J. Renski, Peoria, IL. (US); _ eV
Sudha Kottakapu, Peoria, IL (US) (Continued)
(73) Assignee: Caterpiller, Inc., Peoria, IL (US) FOREIGN PATENT DOCUMENTS
EP 0411486 Al 2/1991
ek .
(**) Term: 14 Years EP 2011927 A2 1/2009
. No.: .
21) Appl. No.: 29/403,600 OTHER PUBLICATIONS
’ : aterpillar, Inc., Cats erics 00 stems, brochure
(22) Filed: Oct. 7, 2011 Caterpillar, Inc., Cats® K Series™ Tooth Sy broch 4
2006.
(51) LOC (10) CL oo, 15-03  Paecs)
S. CL ontinue
52) U.S.Cl Continued
USPC e, D15/29
(58) Field of Classification Search Primary Examiner — Mark Goodwin
USPC ......... D15/11, 28, 29; 377/456, 452, 450, 446, (74) Attorney, Agent, or Firm — SAIDMAN Designl.aw
377/454, 449, 453, 455, 903; 403/379.5, Group
403/DIG. 1; 111/152; 172/724, 730, 766,
172/770, 771,721,713, 699, 772 (57) ~ CLAM |
See application file for complete search history. The (:)m:a{mental design for a tip for d ground engaging
machine implement, as shown and described.
(56) References Cited
DESCRIPTION
U.S. PATENT DOCUMENTS
N | / FIG. 1 1s a perspective view of a tip for a ground engaging
1,384,701 A *  7/1921 McMonegal ......cccooevrrrr 37/454 o hine ] hows desion:
plement showing our new design;
S
é’j%’g% i éﬁgig é;fj TS e 377454 FIG. 2 1s a front view thereof;
D 132:143 S * 92/1958 Petersen ... D15/29 FG 3 is a front.viewi thereot with the front elevated;
2,982,035 A 5/1961 Stephenson FIG. 4 1s a left side view thereof;
3,019,537 A 2/1962 Stephenson FIG. 5 is a rear view thereof
g"gg’g% i lili?gg? é?:;:on FIG. 6 is a right side view thereof:
3774324 A * 11/1973 Lafond .ooooovveceovovvevonnoe. 37/457  F1G. T1s atop view thereof;
3.823.496 A * 7/1974 Quercietal. ...ccocovon..... 37/458  FIG. 8 1s a bottom view thereof; and,
3,832,077 A * 8/1974 Von Mehren .............. 403/379.4 FIG. 9 1s a rear left perspective view thereof.
4,027,408 A 5 6;{1977 R‘ilmeﬂa Tt al. 5/ The broken lines depicted in the foregoing figures are for
ggg é’jgi g . g /iggg E;t;iet A Bg /32 purposes of illustration only, and form no part of the claimed
D255,119 S *  5/1980 KOIPi woovevrrerrerrerersrinen. D1529  design.
4,231,173 A * 11/1980 Davis ....ccoccoovvvvvviininnnnnnnn, 37/457
D275,859 S * 10/1984 Nilsson .......ccccceeevvernnen, D15/28 1 Claim, 5 Drawing Sheets
}?
o !::fiffi.i.«!-*;'f
b G e
S
S ) |-
SRR P I
S e
N ¥ ik
\\"1_,!""'{ L



US D706,312 S

Page 2
(56) References Cited 6,735,890 B2 5/2004 Carpenter et al.
6,745,503 Bl 6/2004 Moreno et al.
U.S. PATENT DOCUMENTS D499.749 S * 12/2004 Launderetal. ................ D15/29
6,836,983 B2 1/2005 Moreno et al.
4949 481 A 2/1990 Fellner 6,865,828 Bl 3/2005 Molino et al.
4,965,945 A 10/1990 Emrich D505,137 S * 5/2005 Steinlage etal. .............. D15/29
4,980,980 A * 1/1991 Schadovetal. ................. 37/452 D512,078 S * 1172005 Poutre ..., D15/29
5,018,283 A 5/1991 Fellner D527,029 S * 82006 Launderetal. ... D15/29
D336476 S *  6/1993 Garman ..........e..ocven, D15/28 7,100,315 B2 9/2006 Carpenter et al.
D339,592 S *  9/1993 Johansson ..................... D15/29 7,168,193 B2 12007 Moreno et al.
D345364 S *  3/1994 RobINSON ..ovvvevevvreeernrnn, D15/29 D552,632 S * 10/2007 De Martus ..................... D15/29
D352,044 S * 11/1994 Hahn .........cccooeviverenn., D15/29 D560,232 S * 1/2008 De Martiis ..........covvvvnnen D15/29
5,423,138 A * 6/1995 Livesayetal. .....cccoon..... 37/456 7,367,144 B2 5/2008  Jones et al.
D365,577 S * 12/1995 Ruvang ......cc........ D15/29 D614,206 S 42010 Ruvang ..., D15/29
5,561,925 A * 10/1996 Livesay .....o.ooccooeevevecun., 37/455 7,739,814 B2 6/2010 Carpenter et al.
D385,286 S * 10/1997 Moreno .......c.coovevvnvnnnen, D15/29 7,762,015 B2 7/20-_0 SI_I'llﬂl et al.
5,709,043 A * 1/1998 Jonesetal. ..................... 37/458 D624943 S * 10/2010 Gibbon ...............ccoooei D15/29
D392.292 S *  3/1998 MOIeNo ....cocvvveverveenn.. D15/29 2008/0028644 Al 2/2008 Almendros et al.
D395,661 S *  6/1998 MOreno .......ccceeen..... D15/29
5,852,888 A 12/1998 Cornelius OTHER PUBLICATIONS
D408,422 S *  4/1999 Moreno .............ccccevvnn, D15/29 . y
D410,657 S * 6/1999 Launderetal. ............... D15/29 U.S. Appl. No. 13/644,518, filed Oct. 4, 2012, entitled “Implement
D413,338 S * 81999 Pueyo Molina ................ D15/29 Tooth Assembly with Tip and Adapter”.
D414,193 S * 9/1999 Launderetal. ................ D15/29 U.S. Appl. No. 29/403,592, filed Oct. 7, 2011, entitled “Tip for a
D415,173 S * 10/1999 Zaun ........c..ccccccooierinnes D15/29 Ground Engaging Machine Implement”.
5,983,534 A~ 11/1999 Robinson et al. | U.S. Appl. No. 29/403,595, filed Oct. 7, 2011, entitled “Tip for a
gjgﬂggg g . légggg Iiaunder etal. ..o, BZ %g Ground Engaging Machine Implement”.
D490258 S * 29000 Za“” ***************************** Dise U Appl. No. 29/403.598, filed Oct. 7. 2011, entitled “Tip for a
6321471 B2* 11/2001 Ferander Monow ot al . 37456  Ground Engaging Machine Implement”
"54543891 S *  3/2002 Ketting et al | ‘D' 5/70 U.S. Appl. No. 29/403,570, filed Oct. 7, 2011, entitled “Tip for a
D460.464 S *  7/2002 Ketting et al. ... D15/29  Ground Engaging Machine Implement”.
D461,198 S *  8/2002 Ketting et al. ................. D15/29 Caterpillar, “Cat Backhoe Loader Options,” published Jan. 1, 2005.
D461,832 S * §/2002 Kettingetal. ................. D15/29 _ _
6,477,796 B1* 11/2002 Cornelius ......ccoovvvvevrernns 37/452 * cited by examiner



U.S. Patent Jun. 3, 2014 Sheet 1 of 5 US D706,312 S

. _r". ) . '..--'-.
mﬂ. o 2 e ]
. ““"% S . R
S e Ly W
ALY o " - _:".
it N S

e 4 e ke e e e e T F

- a

LA | TP S T
:-.. PR S SRy R S SR SR S
(USRI .

. . N . . L. R T
. '
= oA = '.\. ‘. : ‘\
Al . . . . . . . . . .
- , . ) WYL i
. " i
- a . ' - . P T T e pap——
N . - ~ . ST LTS T T
. "‘n."'-\.._‘. N - Y \"\
- . - . bl - L ] .
w -mrwrww
- LY - 3 . .
- ‘-. - -..l - - L] ..'- . .
. . . ] ) * "l. -
. 1 L] a i "'ﬁ Fl
Y . =L r=r—r—r—r—=r—r—1 "
o
.\'.' - L}
.- ..\'
.
LY - i
N
{ b
. "y
l‘.
' "‘x""‘_
b e
b LA %
. P
n
N "
- =
. - .
.
YW,
. ".'-.,'-u.
'
b e
'
; g
" W T
[
- b hl-
. P
Nl
o
A
B
B
B
N
o
n
-



US D706,312 S

Sheet 2 of S

Jun. 3, 2014

U.S. Patent

Ce e .  —

. . . . . . . "."}i‘i .
e i g gl 0 8 O s e

e e e e e i ol N (R S - S ______ T R dada e B

. . .llllll||I||ll..l-.l..l..l-.l..l..l..l..l..l..l..l‘l‘lliI1|1-.r|-.|..|..|-.|...r ’ 1. ) . . " " " ' .o 1 - . . )
K‘| |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| A E o momomETETETETRTR T T T T K N | ] | ﬁ 1 . ....n. P b " i L " } m. " ] " + ! . . t _-
s , I I . SR I NI SR ;o ‘Y ;o - I "1 I q [ | | | . " P P b | o 1 it t L 1 ' [
by m...._..-...._.._.._.__._..._...._.._...___._...___._._..._.._._..._... o ._.__ _.__ I r»_...-__..- S T B ! i
1 m..._....+._.._.__.__.._..._.._..._.._..._.______.._____.. ! _.__ ___ T ._.____.___....v__....—q_... AL
I _m...._..-..__.._.._.__."__.._.«._...u.._.___ﬁ..._._.____..._.._.__.. “._ 101 1 i s [ .r*...___._._.
A | P 1 + [ [ IR S | | Pl R | o (IR | L i L v F |- T b R T T D S | P&
p [ I i » 1 o 1 * 1 . . 1 P 1 il q 1 L | i | | | | s o0 o L S T ! i
i PR P + a4 L S T e o 1 1 .o [T | v 1. I oo 1 L0k b i T T b -
i i 1 P 1 " o v 1 1 1 P [l CoL { | | | . I T T | & » i1 1
". _._"."_.-".H.._........._...".".."_.".._“."..._“._._... i “._ _“___ ! t ___...__.".""__- "r.“u...._
RS R R RS ST SRR SR IS B S AR By AR S SR S
T - T | . P b ) s rm Awm o . I R ) [ .od . L] [ | ) I n ' i .
I B TR e m : -l S N : 4 Ly A - LAt T L
h..l aa ™ . - - - - . LI - 1 H | H “ d ] 1 . ._...._.-ﬂ ] m. m.”' ” b | .i.r.ll.-.l R ll.__.
F - " o, . M TR - 1 i e | b H m 1 LS i i i [ I--_..l. I - .=l
P =5 e - LR m | . | | . ‘.._ .._.‘. | = . T .. P
v e e el R T N P4 | [ wate b St T et Lt iR
| T -" e m T T e et EWam . = - oala I|I 1l....-..r tL - Cod “ | u | u I _ _‘..._ e .l.|l.l. - - o ”-.
LI g mm - - - - - = 0m - omow - = - - " - TrTems .l.h‘ q i i ‘ | | 1 | |......l .l__.l ) l.-.__. - -| "
. ..l P T . - . S I SR e - L i | __. | i ._ ._ - _......1 RN . L -
rl - e - \ i IIEERE ] . e L e
. T ' i T I | T C gt T IR A
. .o - ] ] . a1 " 1 - . aT ] -
- o~ L | i i 1 1 | .- .- -
' L 1 1 ] | . i _ e T - . o T . -
T - 1 ] 1 ] ._. . -, W= -
- SR : A b ! R T
. . ., : R S . - - R
' ' ; I H A AT T -
.__ T i S L ! P I - - -
] 1 ! ] i i .
. ' 1 1 ] , 1 1 ] I H a. ' - - . Y .
i g _. A TET AN B A P4 LT e
. 4 1 ] ' | { = ~ 40" N
- 1 n’ . [N |_ 1 ] i ' ! ] i ] 1 i -_.._. - .....l....l. ! U
b a ” 3 A RN B ST B T T T S R . L
. M ‘. . - = 1 f 1 1 1 [ ' i 1 . i i - L - - H
Lor ) \ ¥ waF T gty TR i . . . . .
. b ' T . =" a” -1 v, LA I T I oy - -~ - - -
b ' . = - - 1 ] 1 ] ' 4 L] r =1 !
X L . P I a4 . o . 1 ' 1 1 1 ' ] . 1 ] i L . B .
1. - ] -t . m - . TR | 1 - ] 1 i . P . . A =
T _ - -.-...-..1. |.- i ! |" 1 1 ' |" 1 | | “ L“ 1 “ I 11 q-... . . -
' "_ N . - - . .-...-! - i ._._ 1 “ f 1 1 “ S I a x Lot . “n
.r . L] - . - SR |...l - 1, " - L} ._ ] 1 |_ 1. ‘ ' .. i .1-... - ...-. - . .
o [ .__...-. ..r-... e _l.. - . [ i ._.._ 1 1 f 1 L | LA I . - . .. T -
; L IS . - c A : Poegovo o 1 14 | S o o o
, e T . -t - . - -] i ] . i} i | “ 1 1 1 " ... - o - e
- + o .- - et T " - . 1 1 q L] , ] 1 ._ ] ' 1 |_ ] . ...-_ . 11 - . -
Il TR ee - -~ ) A= - e 1 ol Fl 1 ' 1 .—_._ 1 1 ! T Lt e . . -
._..-_ .. - e - _» - - . 1 | LI q ] . il I | ' v - fas - S
Vg Tm e, . - .- - S - y 1 . 11 b L] , | I i 1 ' 1 . ; r-. .
— - - . . .. P . _
h-.l... - - a - .1.-. - . - T . . “ | " " 4 " . “ ."..._ “ I .._.._.. ..__.. . . . -
T e i . - v “ " " i u "I B N S
. e e, . - - iy b b g " i L
o=~ e, . I - PR -’ i ] P N e L R R
“ - - o i - - T . o . " i ._ “ 4 “ . " " b [ 1 .
T IO e R i1
LA T il e = L - T T
1 ) q FE L i
. 1 L] 1 1 L] |
m " ”_ “ 1 " i ”_ u q " :
P L . oy -
+ [ ] | 1 1 1 1 I -
' e e e I
- . ' ] 1 1 1 - ] . - .
] a 1 [ [ ] | 1 | _a -
L 1 1 1 4 ._ 1 1 \ 4 .
) : 1 " 1 ," !
X o
1 -
! I
.5
1k ..a_
_.._.- .__“_..
-.__.___ _— - - “_.__..._.
Y e e e e et 1
L !
W ._..__._
b | i1
L, ._.._.__. )
ERET PR
__..__ T[4
._..." L T —r-r—r-y r 1 ¥ r ¥ ¥ r ¥ . —r-rrerr Ll ab bl SLtD oL bl ol bt ol L -l _m. __m.
: —a F 1Tl Frrrr e ————————————— ——-—- ——— H.__“_ i
o e I R -l
S [ Ly, i | o . "
a1 \ | | ...___ | — - -
- e R ".__..__ | o= e FPT
I o a .-_.- 1 P 1 _._. 1 ™ = . . =
- T .__ o ... _.1._‘“. " Tt e - ¥ e R
IR , T . . _q.;_”__; Lo . Mt el L
boox LA A A :J.:_ i a0 ' == =
. - " e E W A W W A W W A W W W W W E W W W .- - 0 . - . .
1 - 1 1 ] ' ]
b oL . ”.... A o€ wr L ..“.“_ [ | - - .__.._.._. .
. P L} P | L | . q 1 1 . a . . - .
1 L b [ | -y - = ]
" o 1 L R I et —te—ea et e iy o . _. !
= v - . ! ] .-___._ .“_m ] ._ - - - . -..
' - -+ onn o - ———— —p——— e o e g 1L i - L &
_” " ., 1 .-.. -...._ .. H ._.__ .._“_ .._ ' Fa _ .-Iu.
. ey . R ' PR ] .t w o
_-_.. - -- C e e e Ty R R T T T T T I T T T I T W T T I W T T W T W W W W W W W W T W W W A ....-_..L_ .ﬂ. _h._ 1 n._. - ,r.
[ ] LTINS s a b .
LS s L_.L.q. 1 ..............- T T T T W W W W W W W W W W W W W W W W W W W W W W W W W W W w T 'R Yt - .1 7
oot ' ‘ . - . - ot I . _.._ . . _ . ;o
b i ] . Ko e . oo 3 - 1. N . -
° N 1 .-_ e M r T T T T TETTTTTTFTFTTTFTFTF T T TTFTFTF T T TET T T T TFTEFTFTFTETTETE T T e . e 1 [ i . " +
N .
P fo Sy A i | y
R . ; oo P : : _ .h. it . ;o E r
o T ) o u P T “ v ._.h . | 1 . i _ ) ._ “ L
o R P N R D PO I i R . b ; Y} . oy
e ' ] S i, S T S, F P NS S a N, i} ' . W
e W ’ . . Lo v e - . h ! . . T
_”..... .”._. .-. ;o ] i el e e el e e e T e e e e e i e e e e i i S e e ...__. _“_ h—” ._ _ -1 .._.. ! - - “ ! i . ._m—. ' ....r
3 . . ! ] . R . e o Coa
- . .r.- 2 -‘.-.- .“ _..._ F.. .r_ ___ b . .“_ .._.. ) . __ .-. . . . { i 1 -...-:-.. .
._.'- _- ..- L=ty L wy - i ._._. b - . , . T ] d .. “__ . 1
1 - > H - !
. . - e A P e e e . . .. P T . - . 4 . - . . i 4 A [
1 I - . - A rm _pm_Ar L —y—, W Eam o ama - e L 1 L} - 1 - o 1 -
ﬂ... . ._.—. - .1. .1.....-. - L] .__...1.....1 .11.1.|1 1 . LY . g .m_.......r. .| - . L - , . 1 .- q | ._.__ . ..
+ .- .._._...l. ' o - ] ] Nt _._. __.. e - " ._". e e " . . . pn_.._
’ . Cl 3 L d . . . . . . . . . A
r - i N - . " LA I . _ ) o ' . i i 1 ] L ...J ) [
* .-_ RN R I I I I R R I roe - - | E R T BEE I I _...._.._ - . ' o . 1 g TEmEoee- 1 . ' g b .
v - . . ' ) L] - P N r - s - ..._ - L . . . . ! . ] q i . .o i
¥ . - s ....-." .1..-..... ] ! ) v ] . L .__ 1 N, = - _ H " \ . " T s s T s TR "4 4 [ L
;e N I < " (RN F] ..1_.! ] S T . \, - . . Lo o . 1 . L —r—r —— - o .-_ " . m. __.”
_-. ) . ; H_. ' H.h 1 . . . ] .___ | .._. - .r._. REEECEEE , - L] - ..__ .._ | -
. L . LI - Yooy - h__ i a i [ . Ly o . A LT - R ; S BRI
. ooyl : S . : RS A L e e Lt LY
o [ N L. L - : . P - ™ . mn o me m e mm am . o m omE mE = R
e e T ey . ! ——— Lo ! L R | -t T e -t I IITITIzoT Iz N
Ll LT R TR 1 ! 1 1 ! St .~ [
-....._...__. .. -.._ . . 1 e e e ea ; 1 ] q —_._ LN -....-. - 1 Loy
n . I .-.-- [ . A . i _.._ . - L] .. o
PR | ol F o r | o ' ] . LS * AT T T T T M T T T T w o w W w o w R R
TR Y ' . P : R v
] S ,..._. ! ] 1 L TETeT T i “ i "...___. e el i 1...
: T . Lt mmmmmm——. Yo ’ 1 e mmmmmEEEEmEEEEEEE - R Vo
. _._-.,.__- ] .._ v 1 1 __. ¥ .._ .-_.
. .I.q._‘ - 1 T T s Ty i _“ w._. e m e m e — e m o — o — e —r—mr m e —r — = —r = e e — e — e — e — = = = v
11 [ | - - - . .
.' LA ) . mm e m m e - 1 “ .._. .___. O M W M M M M O W M M W M M M M B M B M M M M M BN M BN R M M M W MO m o - W W W W W W W W WO OW W OE W OEOEEE .._. _v
-'_ L] ' - O W E OE OEE O W OE W ! _..,. 4 h E BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B M B N W W N BB M OSSN N NN NN N NN NN EEE a4 []
L I S i ] [
- P o wrwrr o rrrrrrrrr ™ bl W B N N N N N N N N N N N N N N N N N N N N N N NN N NN N NN N NNNENNNNNNNFENNFEFEFER T N N N N EF N N EFNEEFEFEFSFEEFESETER
S U R A e
- Er wm Tt E Er wE T = o mE rE w - w o omEoEmorw cw owy %, _= |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| A A 1
. il |
I 1 PERmEREEsAmsEmEmEmsmEmEmEsmEEEEsAmEREEEsfmEEEEsSmAREREsSEmEREREsEmEEEERmy] EEAmEmEsEEEsms == :
P 4
q..' —.. |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ..
121 -
HE O M BN M M B M BN BN M BN B M BN BN M BN BN BN BN BN M BN BN BN BN BN N BN BN BN BN BN N BN BN BN B BN N BN BN BN BN BN N BN BN BN BN BN N BN BN M B M M M M M W am M M M M M m o 4
P ] 4
. T N N N N N N N N N N N N N NN N NN N NFNFNFNNFFNFFNNFNFNFNFNFNFNFNFNEFFNFNFNFNFNFFNFNFNFNFNFNFNFNFNFNFNEFNFNEENT |
0 v
B L NN
O T T N ) O R I o O I I I A R A N X 1
. a B . . . . -
[ M B W BN BN M BN BN B BN BN B BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B N BN BN M M M M M M M M W W -—-mmemome 4
1 L]



U.S. Patent

Jun. 3, 2014

- - - - - - - - - - - - - - - = a - - -
- —_ == = - — = — - _ —— = —
. - Lo ' = . == 1= S | . [
: DRl Y k
. . - B .
- LS S i AR
M ' } e e e e e e e e e e mmm e e - - = - . .
. . - ] " L
" O O T O O T BT T B T T T T ﬂ.-l: -ll
e e L ;
r .
Dl Tl Sl Sl el -I-_Iu._lu_lu_lu_lu-_lu_l k b *
. . B 5
L'.'."'—h-._*_‘;_..------u------. L
R N - O M 'I.L v
B Er Er Er Er B B Er Er B Er Er Er Er B B B Er Er Er B B Er Er Br e Br B e Er Er Er Er mr o o ErE o . . ' '
. . - .F--- - E o W o " o - 4 - -

T W W W W W T W T T T W T W T T WA TTETTTETTTTFTTTTTTTETTTT TN

-
- -t 4 m
- Pt o} I Ll |
e . -
. Lt N
.
i T
- .
Ll
" om .
- - -
-
DTS
1
r
a .
1.1
-
..|.
]
v
.I'.
L}
-
-
-
- .
Foars
‘.
- "\
- T
. oA .
0 0 -a
- " L]
- .
L -
, L1 -
e .
- 1

.y
. v - ",
4 - = -
LI i i ] - -
il S .
-:.I i « s FTT o om ___-__\- - R - - -'_"-
. . ! .
'I-I 1 N 1 |
I | | I |
F
L . 1. .
i, 1 N 1, [
X | i |
' 1 | 1 ;
| 1 1 i -
- ! . {
ﬂ: ] | v :
A 1 N 1 L
L H 1
. ! | 1 |
. ’ n 1, .
, ] | 1, |
-I-I_ 1 N i -
L .- 1 -
i i | 1 :
1] 1 | 1. )
B - ' 4
1 1 | 1
8 K o 1,
' ' | 1
. : .
1. 1 N A .
. - 1 .
ﬂ A | i .
e s |
I : ' '

.l -r‘hhhhhhhhhl

4 e
e
. . .
ey N
-, e e )

mmm, e T mmm  mn e T mem L R T ema - -
-
e, mmm e ey m—- —— e e L mgem, tqemn e e

—— e

L -
—_— e e e e — — e — T

e A=t

o —

-

_ 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 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 e e —

Sheet 3 of 5

US D706,312 S

1
P
y !

]

-
L
emohon

IS TR PR P

] A e e

.Iﬂ'l-
ST
'r‘_..'.. -
-
"I-
k
- o
: )
- b "
k
. B
k
. 4
k
- b
. - - - -r L
-.---_r1.r1-r1-r1-r1-r';j_d-d-l—l—ﬂ-‘JJJ‘-‘-
. PP e i L

" ' .
L T
1 g,
' v
e
1 - ‘. ' ————————
.
*. Jr -
.or . -
] ] r
. -
. T LR
] b .
S -
. -
e Lo
4 - [ f A A A A A A A A -
i- . ) '- )
P 2o e :
R R y
S P [
4 ro, h——— m————— L
] ] L]
LR T o e e e i i e e R . | BN
R AU
. r
e e P 1 ¥
PR ] e el - ]
. . Ao . e
" A LA —_—— o —————— . ,"l'
- o L g A
. 2 1 . I . i
' L r -3 " P—— ._"F'_ L
'y : i !h_-.' e :
LA . . N - - ot .
. .
4 " P
» LT - ]
T . . e T .
A e
LS ! .|' [ i
. K = 1
- I-: 1 [ - I-
-, .t [ L
e , L
F . 4 ,:
. Seom . b r
b A 1 I 1
w . . . L
- . . 1 1
y N . . 1 L
ot i 1 4 1
'-I- - - . .I. I
-r - J . " .‘ ) I
. . ‘ N
. u . . 2 1
a0 r - L 1
o ' R 1
r- " . 0 -It 1 -
1 r
R 4 4 . 1
W . N " . 1
. i et . |
) . o ]
N . - ., A . 4 .
. ] r - ] Ly = I -
-IJ 0 - 0 -'I - 0 0 l 0
. I r I - -
. N . ; ' 1
-.a "u r -— - l
. '
: - . x . . . C
r 4 - —_—
'l'. L] .. l
: w [ -— e — -
. J S !
’ " _Il' ' 1" S ———— ]
I . PR ]
Il _-——- ——_———
v 2 L . . |
“. [ ] - F N PR [, ]
”, 1]
. o o !
o . i . i
’ 1 Lo L e )
2 P . » -’ . . |
4 4 r
oy LT e e -——— |
r
» F. . -’ -’ . . -0
[ B Lt “ ._,". 1
= £ . s . . . L .
rl oo mEEEEE— " FTETmsTETEE T T R |
- - + [ r - -
" . Lo rewewewe. [RPSR | 3
. . ' 1
. . L] ]
4 . r r -~ Frrr - | ¥
. - L . .
R ¥ . |
i . . . e e
] o - r I,
L y II" ’f . mr=r=r=—r=r impmpmpmp—pmp—p—p=p—p—r 1
. .oa LT ..
- LI N . - == = om = - - = e = o= == R [
- Fl r
R ey Sy 1
|i M PRI . 1
L - ke gt —r—r—r—r—r— r - r—r - ;
F
:I' l' . - Sr—r—r—r—r—r - 1
. R e S
- . .
L. . . . . . . . .
R o |
:-: * 0 1
. - o e e ey e e e i B
T P s r
a4 - . e —————————— ———————— R U |
R L
- 2 - - e |
. ' . Ml . .
r ' 1
F-"'" A e e e e B e e e e e e e e e
. e r
H 1
. I 1"‘ . F=F=r=p=r=p=r=r= r F=r=. r=r T r r T r= 1'
I s P ——— - L —— ]
. . 1
1 1- - mrmrmwmmm . acmm LR RL RE R R Rl R R Rl R L R K R I ‘..
I ,I* _________ L -1 -
1 .
I *
I ! i ottt ittt
1 1
I m-me. |
I " oy app—— —_— R ————————__
1 Ii' T e pepp—— LR s v rrrrrr v rrrrr=—=-" 1
| 1
1 . L — L — e — L —L— - - SLmLmL—L—L—L—L—L—L—L—L Ll
: v .
=1
e ar omr s e e o mr omromr oo omrowr oW o -
- - " 1
1 . K L e ™ PR Cd e "
I . - ==t - 1 1
1 .l,.'\-", : . 1
I R Wy 1
1 L L E N + "'.-------------..
I T T T P
1 LU . . L] 1
I T odrdr oA A ode oW od A b W - - [ ] L L] T dow o ow o s ot ]
. N ' .
1 .-" . . ' 1
I e e e e e e e e - R Vo Tttty
'
a . . L. .
: N ] ’ d ] . i 1 ------------:
. N . . .
. ' ] ] ' .
1 EEE RN U N I N R '.'I' e _'l - o R LR R U SO LR R RS U U |
I . . R '
1 '|'I B T T Tl T _.- ok K ! a B ETETETETETETETE CETETETL )
h # O RN T | . . e . . i Lo
- Fl ol . [ T oa 1
- o m m mmom oo . . . . e o o ommeom . momom 1
r F 4 1 -
e e e e e e e e = 1 L . N ! -~ ____1
. e X - 1
r . .
L . LR f P 1 [Ty R P |
1 . s . . . . 1
E E EI N B B N N N N O R PR ".I- . - . .-----.----II
1 L] A 1 LB 1 .
fmmmmma- ; C mmee e !
. , b 1 '
Frr Tt - - . . . L L cwrd www=a |
- s, a . . . .. 1
e » . ' 14 ——- [
————————— - . . . . . - ——m—tr Tttty
J ¥ ' ' X 1
———————— e A ' I_I" . Lt - B it e |
. . '1 E | L - - 1
—— - r_. 2 .- . 1 . n L == === ===
. v - 1 [] - 1
-rm T T TrwTTwT . . i . . Py e e m o
’ e = ’ - L]
e . . ] o . ' . R A |
] .o .. 1 Y X I. . 1
- EE OB B B N O E N -' -* ! .r- .- . . - - E B B O E W
+ ; 1
.
. o S . ' 1 1 " - - . "
R m m m m mmom A NN . . ------l
1 ]
Wl e om o o ; o - - - ] : Il..-l U
_-' L . ; R S . SRR X - o 1
. —— e -— . . . . a 1 B e
1 I - b
. . . . . 1 1 - 1
d - mmmomom 1 ] - - om momom
o . - ; R e i Y . . .o 1
* e - - = 1 . ! 1 1 T ke oo om ok |
T - -~ - - . ! 1
- mEmE e - . . L] L] ... =.-
. . T, 1 4 i .t . . . . . 1
B i_e_i_. LTy . + ¥ + . etoeia
- . .
F-o- o . . . . 1
C O e e e e , 4 t ] ' N LR . T 'Ir - 1
. . F ¥ L .
. 1 .
- e m s mmmaa F ' ] T 1 [ ' .I 1 - = moma 1
\ ] ' e o B 1 3 1
4 r h
. 3 . M . . . . . oo 1
¥ ]
C. Loy -y S L '
R T . " . N Sl emas .
. 4
f a 1 " v e . q - . . 1
e mm m m . - - 1 [ = ==
. v T . :, . . . L 1
I —— - - 4 - A - . r 1 1 mom.om. 1
n - . . . .k
s " r e .
T L] I
. S e 1
X - "SR 1
_______ . r . -
' ! !
v 1 -
. . S 1
r \ , 1
- 1 F- o 1
» . . ] 1
‘. r .o 1
' r ]
Y - 1
I . e . 1
’ '
v LR ) 1
r § Ir A [ ]
. ’r R 1
. . 1
-.| I- '. .
1 " Lo Cm m =TT .
. T : Fhbi =T oy -
- r .
. . - - - M L.
. . s o - ... ol R B i .
M - LT} - = .
. el m= -
- - = -




US D706,312 S

Sheet 4 of S

Jun. 3, 2014

U.S. Patent

.
T L

u.l..:l:..l.- SN

—_—

—_—

e = mpm == mam ==

B T i i Lt

- - - .l..l -
Y
.
"
..._._.
T
. oy
L]
Loa T
"
LY L
S
J..
- . r
__..J b
1
.._ .
.. .
- DR
1 .
.
Y R
-..-.J
1
W .
[ N
O B
- .
L]
R
L] .
-
.. [

- - - .
IT.owmr, omn e

1

'
o

.

.

- = e = ow-
M g B S S S I O B ) I a  a B B e B B B B

.. m m m m Em Em Em EmE EEEEEEEEEEEEEEEEEENEEEEEEENENNENNNNNNNGNGNGNNEEEEEEEEEEEEEmL R
FT T T T T T T T T T T T T T T T T T T T T T T T T T T TTToToTTTTToToTTT—T—TTT-T -

e m B mmm mamEETTT

e e momds mis W EOEmomE ™ EEEETEETETE

. SR e .l.._.

. N .-
oS

.

L Lad Lad L Lad Lad L L e Lad Lad L Ll i o L Lad Lad L L Lad Lol o e Lad e Ll i o

-1 el Bl e e ) ] i) L) ) K Bl e Rl Rl Kol B Bl Bl B K T B BT Bl Rl R Bl B BB e LT

- '

L - T
- - . E 1 me ) Ee1 - o m- L o E- L B ES - B om0 ] B S N A o Em o - [ —_ =y -

L
1

i1

L-_

|

1
1

——— T ™ T ™ . l.‘..

b

e e o am.

-
- —n

e f r e e r e e r e e r e e e, ; _ === - -
IllIllIllllllllllllllllllll.a. 2 _
........................... S
D B
R ] L
1

1
i
{
!

—————a s .

1
I
- ST R OE R R R R R R ERERERERRRRERERRERRERR u . N
1
. | . S
el T T R T R T R R R T B | Fa
m 1
L e e e el e i m i _ “m I LA
vl 1 i __..-__
- - e e e o e e e e e e B e B o e el ™ et e et e e _F m 1 bl L
] . R . -
- - - Il B E M M W OE N W NN W NN N EEEEEm ..h. 1 T 4
._ ! 1" L
. T P -
S DR | 44 oy
. . [ 4 " r.
F— . m m m m m m m m o m m m am am am m m an am am ' e,
' k
[ - m m am am am am am am m am am M S am am am W am am oam am g ".._ . r !
L.
- - o m mmm mm |- i.x=
. | P
T T S . '

——— A - - -

-——— T -—_———- N
i P
iaaaa .- o o, v o
.......... N T I N
- - - b i
e e e e e e I +" ' ._. A
' .__ y £ .
- - _ i 1 LI .n._.
SRR -, ¥
e e = —— i —— i ———— ——— —_— ._" rf - -
1 . .
] LI . o
. T Tl TL L SR NCNE B i )
i .. o
. m.w U | u_ w ﬂ.fu
. . o
——————m e m e m -“ e
e e = e e e e e e e e e e e e e i = = L“ | F—
.
1 [ T I
||||| — e Y LN
P .
_———— e o e e e e i e e e e e e e e e e e e ' ..__.. ._.
Lo .
aa a e e i “ b m_ A
I .
e - + A e e e e e e e e e e e e~ | I
T
e —mm - P [RLE

.1u..

'\.-_'- -
-
-

-

[ S S S I e e N .

————— — .

S ———— e e " .

T —— p A B BB - = = = =,

T T T T e e e e e ke o A A e e b ko k. "

i — —— — —————— ——— —_—————. e —
— T . T e
ettt o gimlat f g
—— ) T T Ep————
————— - i m——— =
'
1 1
o el H
! i
1 —_— ..
| I
v e
1
' —— LT I
' _*
' __
, Frr T T T T T T - . __
B
1 '
- - |
'
e ———————— . o]
v
. '
—_—————— e e —————— - f
'
' .
FEE T W SE T W W W W W W ow W rwrw e w q
' .
= e e e 2 e e u.
g 18 { 1
—r—r—r —r— mpmp—r—r——r— - L] I
et et s e ke s s e s et sl - I | .
e e e T T T T T T T ' ww—w =TT - I
B e I R e I T T ) - i
o
1
— e o o — — — — — — — — — — — — — ————  —————— - - '
1
. o
||||||||||||||||||||||||||||| - ]
'
1
N N N N N N E N EEEEEEEEE EE - - o
' 1
[] 4
N E N N E E N NN NN EEEEEE EE - H
i L]
1
i — e e e g ———— - i .
|
I 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 e = - - 1 i
1
i L]
|
1 : 1i i
1 Ay e e e g e g g e e e g e g e e e = f e e e | H
1 | ¢
| L L L L L L L L L L L L L L L ——————r - I
- - ———— - . | _.__
4 4 __. .
H ' .
1 T T T T T T T T T TTTT T T TTTT T T T T T T T = - 'y
{
T T T T TE TETET TEFTETTETTE T T rw T T - "4
'
e mEEEEEEEEE e e e e . mmmm - ﬁm
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII - - r
N
-1
IIIIIIIIIIIIIIIIIIIIIIIIIIII [ — - - [
1 x
- W N W N N NN NN NN NN EEEEEEENSNN®R ---- am 1
J
TR OE R E R OEEEEEEEEREREREREERERERERERE@ERE®RERER LN LI _“_
b
. . P . o
F e EEEEE s e s Cmmme Ty
f]
1
f

O

P e - - e d4'E g Jcm am

L "9l

"l

. I'"-"-r--_rdr._._
. - T
r r r

FT F- F- FTFTF=FTF=-F=-FTF=-"f7T ;=
—— L e e
-

e
. ol nllm

- H T R R R RN R R I e
1 ...._.. L
o P 1
1 v R .
a + ] ]
I _..... v p 4 h
P . i .
I .-.- d -.
' | I [] Vo
1 -k [ 4 . .
. .
Ct DRSS !
| ! o ’
1 i T u '
[ Pl i .;#
1 . v ‘ .
. Vo '
. " Lo .
! . . A ‘ ' #
- n
. i R M r
— -l . --— 4 M
. . .
1 4 ] ] Lo«
1 [ ] -
. . . f .
. r r [ 1 d 3 #
| ] 1 1
- ‘ .
C. Lo . ]
1 [ : ‘
- L} !
1 i b ” h i M
: [ . -
| 1 1 .
. ' - .
[ 3 | . h
| _. . ' N .
.
]
.
]
d
[ ]
.
]
.
]
.
[ ]
.
]
.
]
.
[ ]

-
R me oo s L
m
R L
- -
-

r
- -
-

T —-r

F = Fr F P PP = F = F = F P o= o= osF ===
-
= - -
-

gty A= sl

O
-

-
am =

Vo
Lo
PN

i
ik
L . cw T T T TrTrTrTTrTrTrTrT T T T T T -
ta T T T T T T TETTEFTTT - FE T T T AT T E T AT A T T W W W W W W W = -
b .
n._ FE e E E W w W W W T T E AT AT E AT E A W W W W E W W W W www— - 1
Wt ___ —
A | 1
. ' T T W W W W T T W W W W W A W A A T T W W W W T W W W W W AW AW A -
‘..__ e A g A A A AR A A e A T A A g A g W A A g ee, e
. e B LT T e T I T o o E w w www W W s e -
'
N x -m. J— . r Jp—
b
o et et kot s ke s s ke ke —
. ] i ———————————— - i ————————n J—
| F 1k
v -
. ‘._n L R e e e e ey er ey ey mr ey ey er ey ey e e e e e = - -
| U o o o e e mp oy oy o mp oy = R
' 1
1 b
' __.._ |||||||||||||||||||||||||||||||||||||||||||||||||| - -
A -_. S E E E E E EE EEE EEEEEEEEE T EEEEEE e P o - -
-t r
s =
'] —._r N N N N N N N N N N N N NN N NN N NN N NN N NN NN I -— -
PR =
PR wf e e e e e ——
' PR
’ A U U - -
| ] 1
P e e e a e a m m m = = = = =m = = = = = = = = = = = = = = = = = = = = = = _ = = ®m = = = = = = = = = = = = = = - -
.- .
LI |
L] - S 1 g e g g e g g e g e g g e g e g g e g e g g e e g g ke g e g g g e g g g e g e g e g g g e g g g e g e e g g g g e [
| I == [
a1 r= _- b e e e e e e e e e e e e e e = E—n—p—
.
'
1 dF o o e e e e f m m m m e m e e m e e e e e e e e e e e e e e m - = " e e e e = - -
1 - .
I -
b rwwTTTTTETTTTTTFTTTTTTTTTTT T T T T T T T TITT T T T T T T T T T - wr T T T T T T T T T TTT T - w-
1 W
| ____ T T T TTTETTTT TTTT TT TTF TT T T TT TTFTTT TE T T T T T T - T T TE T T T T T
' '
1 A EE W W W E N E N EEEEEEEEEEEEEEEEN®E®E®E®N®NEE®BN®ND®E®E®EEE®®Em - mmEEEEEEEEE- - -
| hq
.
. 1 r m e e e e e e e e e m e e e e e e e e e e e e e e = R e = = = = _——--
[ 1l
T 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 e e e e e m— = = - ——
]
-y omoa -
NN N N M M N N N N N N N M M M N N M M M M M M M M M M B M M M M M M M M M M M M N MM N NN NN NN NN EENNm -

T
PR o

T T ST ST R St T st e re— T



U.S. Patent

Jun. 3, 2014

[T S A S S

—————— -
- -
- -

e e e gl
L

e
r
L

T e e o

L T

‘mmmmamm
4
1

BLTT P T R R P

- pp— L T

-
LT

F
— .} |

[ R U R R L] N
- H
PRI " y
F
T M
[ W TS R TR TN T R . H - "N
: W - i "‘;
e e aaa ‘.! ‘l "
- L}
. a
Am_m-a. a-a-m-a _1_! i . s
. . . A 1 . h,
e A de e A L] 4
03 g o
- m am R i I . 4
. 1 . .
—————— - ——————— L i -
. L
[ —a s b ' y \1|
I .
1

-
o
s

7
ra

i h: v, - .

| C - m—d o e
1 N Y \"‘:-\ a e o - -
I A - - -

N oo . Rl = R
- H . . .
i, a, L . i c e

| H " T q"'u.':._' —_—— e e = -
:r H L 'H - “.“ . _“-_ L -

H i , "N
Ly M . -

.
H [ W \'n_
1 d . .
a .
.'1 1 * M

. I .
19 b -,
N \oh

: 1
.- A .

L . " .

-1 - P
T AN
H [ q . 1
| 4 = '

1 .

i 1
:.. 1 . .I
[ 3 :
RN | | Ao
il 1 .
LS | - - . .
1 3 _ _ L o
.. I N . . -
L . .
A i Fm .
[ " T e e CA— | — e
SC IS !
. _ e .
. Ca: e e A L TR =TT -—.dﬂ"
— T T = .
el g S T T e e T e e——— 11\;

- . - - m am
P o - .
. -
-y — T
LS
L

= i

—_ —_— T
- . P - —— ——

S — e

Sheet 5 of 5

IlI
‘l
M,
n
l-_ -
LY
LI
Vo
e
w, M
"1 -
¥
Iy
o1
#
.’-.. . -
v
) 2
- y
¥
- A
-I..
|
a
!
o i
L
! .*
¥ £
. Jd
N .
- ]
!
-
oot
[ ]
. ]
. s -
- L
P |
. o
- _-‘ t
; i

r -
H o

[ 5 }..I
s
L

- +-r+-r+-r+-r+-r-lli'

—rmmrm e mcmeme mem e

0
i
-
i,
I
i

u

S

- r [ ]

0 r- 0 0

i

. i,

L]
.o
- 1
1
!
_I
L] 1 ’

+ ]
| -
[ L
-
- —-r
-
A wr W
_.-'-""'.'..r T

e ._._._:II,_

—_———r— T

US D706,312 S



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. - D706,312 S Page 1 of 1
APPLICATION NO. : 29/403600

DATED : June 3, 2014

INVENTOR(S) : William J. Renski and Sudha Kottakapu

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page, Item (73) Assignee should read: Caterpillar, Inc., Peoria, IL (US)

Signed and Sealed this
Twelith Day of August, 2014

TDecbatle X oo

Michelle K. Lee
Deputy Director of the United States Patent and Trademark Olffice



	Claims
	Front Page
	Specification
	Drawings
	Corrections/Annotated Pages

