USO00D885439S

a2y United States Design Patent (o) Patent No.: US D885,439 S

Roberts et al. 45) Date of Patent: i« *May 26, 2020
(54) ENGINE VALVE LIFTER HAVING FOREIGN PATENT DOCUMENTS
ANTI-ROTATION PLUG
WO 2015106051 Al 7/2015
(71) Applicant: Eaton Corporation, Cleveland, OH
(US) OTHER PUBLICATIONS
(72) Inventors: Leighton Roberts, Kalamazoo, Ml International Search Report and Written Opinion for International
(US); Kevin Matson, Marshall, MI Application No. PCT/US2017/018247 dated May 29, 2017, 14
(US); Douglas Wright, Nottawa, MI pages.
(US); James E. McCarthy, Jr.,
Kalamazoo, N__ (US); Matthew Vance, Primary Examiner — T Chase Nelson
Kalamazoo, MI (US); Otto Schultheis, Assistant Examiner — Ania Aman
Albion, MI (US) (74) Attorney, Agent, or Firm — RMCK Law Group PLC
(73) Assignee: Eaton Corporation, Cleveland, OH
(US) (57) CLAIM
(*) Notice: Tlhi_s patent 1s subject to a terminal dis- The ornamental design for an engine valve lifter having
claimer.

anti-rotation plug, as shown and described.

(**) Term: 15 Years

(21) Appl. No.: 29/594,307 DESCRIFHION
(22) Filed: Feb. 17, 2017 FIQ. 1 1s a‘front perspective view of an engine valve lifter
having anti-rotation plug in accordance with the present

(51) LOC (12) CL. .., 15-01 teachings.

(52) US. CL FIG. 2 is a rear perspective view of the engine valve lifter
S P et et e e v e e 15/5 havulg antl-rotation p]ug of FIG. 1.

(58) Field of Classification Search FIG. 3 1s a first side view of the engine valve lifter having
USPC el D15/1-6 anti-rotation plug of FIG. 1.

CPC .... FO1B 25/10; FO2D 9/08; FO2K 9/58; FOIL FIG. 4 1s a front view of the engine valve lifter having
1/143; FO1L 1/181; FOIL 1/185; FO1L anti-rotation plug of FIG. 1.

1/24; FO1L 1/2405; FOIL 1/25; FOIL FIG. 5 1s a second side view of the engine valve lifter having
1/146; FOIL 1/14; FO1L 2001/244 anti-rotation plug of FIG. 1.

See application file for complete search history. FIG. 6 1s a rear view of the engine valve lifter having
anti-rotation plug of FIG. 1.
(56) References Cited FIG. 7 is a bottom view of the engine valve lifter having

anti-rotation plug of FIG. 1; and,

U.S. PATENT DOCUMENTS FIG. 8 1s a top view of the engine valve lifter having

4361,120 A * 11/1982 KUENY .ooovvrrroovoenen. FOIL 1/14  anti-rotation plug of FIG. 1. | |

193/90.5 The broken line showing portions of the engine valve lifter
9,441,505 Bl* 9/2016 Popp ...cooovvvvivveiinnn, FO1L 1/14 having anti-rotation plug form no part of the claimed design.
D785,047 S * 4/2017 Zurface ........cocoovviiviiiinin, D15/5

(Continued) 1 Claim, 7 Drawing Sheets




US D885,439 S

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS

2005/0000314 A1* 1/2005 Mandal ................... FOIL 1/146
74/569
2005/0028767 Al* 2/2005 Liedtke ..................... FOIL 9/02
123/90.16
2010/0019186 Al1* 1/2010 Keller ...........oooeeenein FOIL 9/02
251/366
2010/0077980 Al1* 4/2010 Havlik .................. FOIL 13/085
123/182.1
2010/0175643 Al1* 7/2010 Evans ...........cccooeeeen FOIL 1/14
123/90.5

2011/0259142 Al  10/2011 Copper et al.
2016/0319708 Al* 11/2016 Nielsen ................... FOIL 1/146
2018/0156078 Al* 6/2018 Roberts ................... FOIL 1/146
2018/0171835 Al1* 6/2018 Sakaguchi .............. FOIL 1/356
2018/0179922 Al1* 6/2018 Takehana ................ FOIL 1/143
2018/0291771 Al* 10/2018 Roberts ...........couuveee B23C 3/30
2018/0363513 Al1* 12/2018 Roberts ................... FOIL 1/146

* cited by examiner




US D885,439 S

Sheet 1 of 7

May 26, 2020

U.S. Patent

T— . -

—_

- - ——a—

! f

A R
P SRR
b . '
Pogbt i
q o | oot
i by
N A by
# wm # m m H
A T

Lo iy

i AT AT

.
o wem L4 —dd cad a e, aa rr.rr-uLUﬂrrr

<

-

-

2] — ek 2] " ] "] 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek 2] — ek -

—ter e s A s AR s A e 2] — ek

2] — ek 2] — ek 2] — ek

| b
1 1
' t 1
1 1
—_ k ] r_ - '
i ; | i r i
1
b ' ! i __ t
[l 1 : !
b i I ! 1
| ' t | b
1 ’ 1
ﬂ | | 1 1
! 1 H i ]
3 ! ]
[ . 3 y
' i 1” i |
i ; : ] b 1
r 1 ]
I r ; .
} I .
- ] .-
| oo : :
i S i
[ t
] r i
i f ! '
r
b
i ! 1 i
I | .
L R
' .
|} | i 1
._— + ] . 1
] m ]
i 1
| P
{ i
o f !
! _‘ ]
1 ] [ B S N i e R Ay Sy i B e T T e e e e T i Sy Sy Sy i S S S T S

;o0
L /
. ! ?
’ ] T T 2 T T T T T £ £
/ !
S o oo osaoasaosacsacsaoae
HH

-

-~
T

T

-

=
L L L L L S . . A
-

P R T T T T T T TR YT o .« 1)

g . .

T o

e




US D885,439 S

Sheet 2 of 7

May 26, 2020

U.S. Patent

-

- e v m a,

—_—

JE——NT ]

-

—

C m - Erwe = R ek e o g

- m T

-——— ——d—

-
-
—_— 1=

- - -
S
AT i et —_—
T —
=
-
uo
-

———  ——a—
- -
T T

———

- m—

p—
. =
- —
- et
..
e -

-

e
-
-

-

1
r—-
. %
...._ L .
b 4
.- L
Ty "
Tra ="

E L o

[ T — T

s " - -

-

. E.E—l —am - e

bl B N

., N

- e o P A AT T T T T - .

- - T W W W W W R W W W R W W W W W W W W oW wr W W,
B e o e e aae al o  a  a at ' ",

,
L9 Cr—— —— ot et e A mma
/. . x —

— -
PR e i o o e e o e o e o o o o o o o e o o o o o o o o o e o o o e o o R o o T e o o o e o o o e o e e o e o e e R o T e R o T o o o T o o e o o e e o o o T o e o o o o o o o o o ._.... ..... - =a ~....,.A-

-

-

- . -

oy tepriap iy S AU, S

B ITETE oo

- —_—
r - -

. )
y —

——-

p— L
——

-
-

1 b

' T ' b
1 ]

i A C

. | : ..

” , i

] '

=
-——
—_—— —
—_ —
-

Wadey  w_a
-

P
T—
T . m_a.

- =
——
e e s —— —
——-
B rma -
-

-_——
P,
- -

-F
-—
= o —
—m

T
_—
~—
- I-—-‘ -
—_—

- d
T b
f H { !
k ___ ! '
i I __. [ S o S S o S o o o o S o S o S S o o S [ ‘._.
1 u ] i \
f
/ | / ) i
. i
f ’ O @ m m i m m o m m o m = m m m m m m om M
] : ) ___
! h ! . '
1 . N ____
E_. - ..- Lok B oK o B oK o R R o R R o R oK o R R o R oK .-"L-
Py I . y
/
b ¢ fo
/ ! o
. . i 1
__h ..‘ ..‘1._.1.._1...1...1...1...1...1...1...1._.1.._1...1
. nllll [] u ‘1 ~
x F i de ol ol ol e e T
.__.._. ’ . ..... n
p y ] -
Iy .q -
. r ._.. T
.._.. e e e e e e e e e e e e e e e e e e e e " -

s R

L L e ......_..
uﬂllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll-\x - L L L L L
—_ ra—

e el -
o PP .

—-—
-t L - m mw =

2..

s
- -lrll -

bkl



US D885,439 S

Sheet 3 of 7

May 26, 2020

U.S. Patent

pl-,i- w4 - rwT rdw —ww Aw ww dw wh- dFw- wd T rww -—* wTw A T Fw- wdh - Tww rdw -ww Fwr wTw Aw wA- Fw— T4 rww -:-\-H

-

-

FIG -3

i
F i r
b “ ._r
b i
1‘1“‘1““‘1“1‘1“‘1“1‘.ll.ll.l|.l|.ll.ll.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.ll.l|.l|.ll.l|.I|.ll.l|.l|.ll.l|.l|.Il.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.l|.ll.l|.l|.ll.l|.l|.ll.l|.l|.ll.l|.l|.ll.l|.l|.ll.l|.l|.ll.ll““‘“‘“1“1“1“1“1“1. —. EEmEmEmmmmmm———— - ||.I" T (= -
" i k o - s e L™
i I o . TR
' 1 - mm Emom . .__ullnl. .n..rrr.-f
b 1 t - Vi
' i .m. h... ) .nnm
" 1 + s
” i i ﬁ llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll..__.
! || r N
] 1 ' ﬁ .
H * i
b ! t ﬁ i
k 1 ._. L
b i f i
r 1 t _” i
k “ 1 Fl
r i t _” q
k ; t i
‘ Ll
t i r ‘];];]s];];]s];];]sL i
— -n — ama s e
] i H ._
.__ i 1 i
k t i
¥ 1 + o
' 1 ! 1
] i _T. “
' i . )
: ; ! i
] H L]
r. J ._w. L.
. . dde e dmie dmie dmie mime —dma —aman —ae
' i i .“ !
1 i | ,_
1 -
' i t o e U 1
i { 1\.. a 1 {
, 1 . L i
) i ! 1
, | 1 .__ ﬂ ] i
i i Yoo £ 1
p < :
b [ | ..r.. ___lu., i ___
i 1 .
" i 1 “ i
. e *
r 1
, i + “
L]
i +
F 4
F 1 _. -
iy i b ___
! i t
¥ ' L
' i r u
.__ i t
4 + -
] y ) “__
: Eoo
r \ . ___
, i t
' { t “
i t
b i b

-z -
- I LR

-
Ty e g T E =S

.



US D885,439 S

Sheet 4 of 7

May 26, 2020

U.S. Patent

.
.

b
3
1
b
t
b
;

A= = = e m ———

—_—-

N .

=y 4p—pg —gipr dg—gd =—gig= -—pg—gi glg— g—pt, jlg—p —gdg p—g’ —gig- rl|-.l.

F— == -

~

s = = = =

- ww- Fw= rw A

——

—_——— —_——

—_—

—_——

-

.

S

FIG-4

- Tr- TT— -
ama mma mma o= b

k

e

dgd—

|
.
|
|
1
I
|
r
1
|
1
.
|
|

—_d e

O BN S S EEr EEC ENC N ESC ENC ST EEC ESC ESC BN EEC EST BN BN BSC BN BN ESr BNr BN BN BSr S S mr g

| 1

A R R A N A g A g A R R e R R R o R R R o R N A e R

- T TT— rUTr-T --Tr-r

- -
-

—_ -
-

b
t \

e T T T T T T I I T T T R T T R I T I I R R T I TR T T TR T T TR T R I TR e R I R I I R T I TR TR I T T I I TR T T R I R R I R R I I T T I TR I I TR T I TR T I R TR T R I T R I R T R I TR I W TR TR W TR TR W TR T TR W TR TR W W W W W W W W W W ew W,

- T = T—T— TT-T —-T-T
v .l mma maa mm s

rr'frr'r'r'l..l..-..l..-..l..-..l..r.l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l..-..l.l.l..!l.l.l.l.l..rl.l.l.r'frrrr'frri

k

I ma am.s n.sla., m.m-. m-
N B R B L L ol R e e e e R e e N
. . -
I - T w® g - Tw= T = rTrwm “=w=mw w=wr = T ww= T = T T T A= Tw = Twm ~ww T T ww T+ T = Tw— Mo -
1
1
|
1
I e e o e o wr wrm
1
'
_Lf.-...f.-.._...-..f.r.f.-.._...-..f.r
'
! - Tw - T m TW™TYT —ww ‘W T Tw ww Tww - T3 o rw T TYT W -~ww TTw W T W T O~ W "w v ww W tw ww ' o Tw T rrm o —w v stw W W v o ww
-
| Twa rww Fww ctww W W W w W ww s wW W rw W W W -ww W w ww . ww W~ wwa rww —ww sy cww ww -
| em mE EmpRs -m= o= ?iéiiiiiiiiii‘j
|

]

- R W W W W W W W W W W W W W W W W W 4w W W ew v we v v e et

i p——

——

-
'
[ |
'
1

—_—ds ey e

[ A kT T A T T T T B S B T R R e e A T

el ol o o R e o o ol e e e e e e i o i e e o i o e ol S e e o e o e e e e e o e R e )

-

—

- 'm's m'E-E ST —Tr —TT



US D885,439 S

Sheet 5 of 7

May 26, 2020

U.S. Patent

r— = em e = —

—_——

- ——r

-

SN

l---r - e - - - T - T w —ww - - - - - Tw - T —ww - - - - T - = T w = w - -

.-"-- cmm amem. meme meme el Eemer Eemem Gemem amem cmem. e meme  mmel memem Romim mem omem oo

/

s

-
.

P

[ I S A S S S e ')

[ T S S e e 5

am. ama baas sma .am

- n- mma haas —mm

e

|

t
!
"
t
!
b
[T - — -
t
t
. e
ﬂ | 1 1
| 1 | A
" .
| 1 1
b | ] 1
ﬂ*****+*****+**+*****+**+*.‘|+.‘|.‘l+.‘l.‘l.‘l.‘l.‘l*.‘l.‘l.ﬁl.‘l.‘l+.‘l*.ﬁl‘l.‘l.}l.ll.‘l.il.‘l.‘l.ﬁl.‘l.‘l*.‘l.‘l.ﬁl.‘l.‘|+.‘l*.ﬁl.‘l.‘l.ﬁl.‘l.‘l.ﬁl.‘l.‘l.ﬁl.‘l.‘l*.‘l.‘l.ﬁl.‘l.‘|+‘l*+‘|*+**+**+**+**+**+**+**+*** |.‘|.E|.‘|.‘|+.‘l*.ﬁl.‘l.‘l.ﬁl.‘l*.ﬁl‘l‘l+‘|‘|+‘|‘l+‘l‘l+‘l.‘|+‘lm
| 1
t d h 1
r
i i 1
t
! |
f 1 i !
T . .
1
t 1 ] 1
T ¢ !
. , 1
k i “ 1
_nT.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.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T.T+ L o o o e o o o o o o o e e o o o o o o o T o o o R o o o R o o | .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.T.T.T“_
b : 1
| 1 1
t H H 1
" .
| 1 1
J i i 1
" .
| 1 1
t { i 1
i .
1 i 1
t i h 1
' e wwrw rww -cwwm wew . ww wew . mrwa mw.
! i i ; ]
1 u ! ' 1
! | L : !
] ! ’ L |
b 1 i ;o . !
' | [
I 1 1 * v 1
T ool v i ;
.* . Cooe A ]
b \
* i N
n - 1
“ i ' i #
1 Tq e ww mw- mwa rwm rww cmw mt
" .
| ! 1
t | q 1
1 .
t
| 1 1
_. ] 1 1
1
r
1 1 1
_ i . 1
! 1
1
1 1 l
' | . 1
i 1
ﬂllllllllllllllll. L L L D e L ! L T L e L L e L T . 1 e e e ey m————— N
b ! 1
i 1
. . ] 1
; | |
i i 1
' ] 1
ﬂ i i
| i 1
| |
t .
| : 1
t | 1 1
1 .
t { ' 1
e e e R R R R R R R R R ] e o ]
'n .
| 1 1
{ I 1
! 1 .
| ! 1
i ' 1
' ] P |
q i
| .
i 1
1 T
|
i 1
1 i
A T T T T T EmeEem— EmeEem— EEmSEE-ECE-EeECEem EmeEem— EmeEem— EmeEem— EmeEem— EmeEem— - EmeEem— EmeEem— _fi TE T EC R ECECECETECEC .-
t
II [ R R b R R R R R K K R K R K R R o R l. '
. it 3
', L
L

-

=]
a=
: =g
= 1y iy ey ey, A

—
x

-
TEy

-
b'--.'

- AmeE—E m.E Lom—m

~,
",



US D885,439 S

Sheet 6 of 7

May 26, 2020

U.S. Patent

FIG-6

=rwm W

- ,
-
p b
"
. b
i b i
[= Sy N -t -l - e -l il -l - e ol -l el [ S N e l. H - T
- 4 - - . .-..-|-.l.1 [] - .
i ¢ .
! b
i -
R |
' ' "
i L
I ' ' T
. i __
i L ,
. i "
. (o | Cmm mime mimir mmim mim. mimr mmm mm. mim mimm mim mmim o mmen mmm  mim. mimr momim mom. | mlmin mmm . =
F ' T l.l...-lr
) .- v B
0 LI .
v , #
| . i _,
. ‘i , |
b
_ ' ' 1 .
' . T | ...
h . L r—————————————— TTTmmmmmmmmmommmmmmmmmmmeeeee- e e !
i i ¢ , .
4 ] T -.
" . P . '
| : o " ;
i __ :
R i .
. b i
i .
SRR , .
' L] 1 : -.
i - ._ ..
| ‘o | i
i __ :
" ¢ _ .
: ;
. v ﬂ :
N
] b i
! ‘o t i
¥ L] [ ] '
[ T "
§ ' 4 ' H
' ‘B b i
. i T ..
0
I ! .“
0 © _ ..
" i P '
i T “
) H 4 1 ]
i : _
. i ! :
1
" i T ..
' :
I v i
0 v _ .”
ﬁ v, _
i T "
) H ¥ 1 .
L]
! ' _,
: o _
I
i
. b
i v T #
v
' ' "
i “ :
. ! A mms mmmm mma mm el e imm mm mma smm el mms smm mm. mma tmm e mma emm =
, - e cmm mm sme lmm ma ams sms - m e mmm mm. e ammmm mma ad
. " “ T - e e e e e woww cww o ww ey roew  ww ey T wwr war raww cwa ww
. _ . o
! ' , . .
i T __ __
| ;L . _
X ] ] ' - -
i T -
b . N b "
- . F —. - -
- i T -
= 0 _ " .
b
S ' : . *
.. i " :
L 1 - m
!
N __ : . L
, ! "




US D885,439 S

- B - -
~ = -
- N m—m Eme meme -
- - - T - i
- - e - -
- - i =
- - = .....J....-,.
.1....1 - - - " - T TR . ——— st ™
-~ - - -
- - - It h ™ -
P —_— e mate T mew L -~ o, -
......_...-. o - - .
r . . _ m, L
3 rad ’ - ~a ~ ™ .
- - -
.__..._. a . - J.j_: " - rfr. .r.......,.
..._...._..- .__.-..__. .-..._.... . - ., ~., .
- A ——— -
\..l.-. - - T e - [ ..._._._.

-t
.
[

- ma v ET

-
-

[ ST . ",
- -

- -—— - - =T AT Fe T e o T T T T TR T T F e T R T T T " e Fdh - e o rww rw
- .

-
— e
- .
L -
-—
-

-
—
d—a
mw— T

ﬂ.ll - i TEwI r T T "TwTw "W W W - - - FwtT T e T W W - - - - T T O TET FEE TE W T W . W - - T

Sheet 7 of 7

.J_f..... l..._-l.....-. -.J..l. ——— o E k= —m W 2= e -
~ .rr.-. T .-..l..
..,,___,..r - ~— - - -
—
- . T e e e aamr T - -~
.
- i - .1...-.-
. = - - L
- — -
e - TR —— m w2 -
- - -
T . - '
R -—
e mama e — -—-— ="

_—— — —_— —_— —_— —_————  ——— —_—  —_— —_—  —_—— —_— —_—— —_——  ,—_—  —_—— —_— — —_—— —

-

May 26, 2020

e R e T R e T R e e T e e R e I e T I e R e e . N T PR R B e

U.S. Patent



	Claims
	Front Page
	Specification
	Drawings

