US00D923677S

a2y United States Design Patent (o) Patent No.: US D923,677 S

Zhuang 45) Date of Patent: «s Jun. 29, 2021
(54) LINEAR ACTUATOR D851,147 S * 6/2019 Knudsen ................... D15/148
D852,248 S * 6/2019 Zhuang ........................ D15/148
S D861,052 S * 9/2019 Zhuang ....................... D15/143
(71)  Applicant: TIMOTION TECHNOLOGY CO., D865,019 S * 10/2019 ZROU weevvoveeveereererereen, D15/148
LTD., New laiper (I1'W) 10,605,341 B2*  3/2020 WU .oovveveeereer.n.. HO2K 23/20
2009/0151489 Al*  6/2009 Jensen ............. F16H 25/20
(72) Inventor: Bing-Sen Zhuang, New Taiper (TW) 74/89.33
2010/0236342 Al*  9/2010 Tseng ........cccocoo..... F16H 25/20
(73) Assignee: TIMOTION TECHNOLOGY CO., | 74/89
LTD., New Taipei (TW) (Continued)
(**)  Term: 15 Years OTHER PUBLICATIONS
(21) Appl. No.: 29/674,135 TiMotion Technology, TA41 Series, (site visited Mar. 16, 2021),
timotion.com, URL:< https://www.timotion.com/en/product/detail/
(22) Filed: Dec. 19, 2018 linear-actuators/ta41-series?upcls=1481269298& guid=
(51) LOC (13) CLo oo 15-09  1556203022> (Year: 2021).
(52) U.S. Cl. (Continued)
USPC D15/143; D15/148 _ _
(58) Field of Classification Search Primary Examiner — Sheryl Lane -
USPC ... D15/7, 9, 143, 148, 149, 199; D10/85;  Assistant kxaminer — Mark ‘1. Philipps

D23/225, 233, 235 (74) Attorney, Agent, or Firm — Chun-Ming Shih; HDLS

CPC ... FO2M 37/04; FO2M 31/14; FO4D 29/4286;  IPR Services
F15B 15/14; F15B 15/16; F15B 15/26;
F15B 15/1919; F15B 15/1414; F15B  ©7) CLAIM

15/00; F15B 15/08; HO2K 7/06; HO2K The ormamental design for a linear actuator, as shown and
7/10; F16H 25/18; F16H 25/20; F16H described.

25/24
See application file for complete search history. DESCRIPTION
(56) References Cited FIG. 1 1s a perspective view of a linear actuator showing my
new design;
U.S. PATENT DOCUMENTS FIG. 2 1s a front view thereof;
D595.752 S % 7/2000 Lill wovroooeooooeooos D15/143 DG 3 1s a rear view thereof,
D656.975 S *  4/2012 Tseng ..o bia143  FIG. 4 is a left side view thereof:
D765,748 S * 9/2016 Bogelund .....c.cocoo...... D15/143  FI1G. 5 1s a right side view thereof;
D785,061 S *  4/2017 GONg ..ccovvvvvevveeinnn D15/148 FIG. 6 15 a top view thereof;
D785,062 S * 42017 Gong ..o D15/148 FIG. 7 is a bottom view thereof;, and
D792492 S * 72017 Lin oo, Dis/14y  F1G- 8 is second perspective view showing the linear actua-
D800.195 S * 10/2017 LA eoovoovvooooreeeerreeo. Di5/14¢  tor; and, o | |
D806,153 S * 12/2017 SKOV oovvoeevoeeeereeeeennn, D15/148 FIG. 9 1s third perspective view showing the linear actuator.
D819,100 S * 5/2018 Lin ..ooovvvviiiiiiiienin, D15/148
D821,471 S * 6/2018 Zhuang ...........ccc...... D15/148 1 Claim, 9 Drawing Sheets




US D923,677 S

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

2014/0174225 Al1*  6/2014 Wu .....cooovieeiiiinnnn F16H 25/20

74/89.39
2016/0146317 Al1* 5/2016 Tseng ............coc..... F16C 19/545

74/89.37
2017/0331350 Al1* 11/2017 Sorensen ............... A61G 7/018
2018/0238426 Al* 8/2018 Hung ................. F16H 25/2454
2020/0008991 Al* 1/2020 Wu ....occciviiviviiinnnn, A61G 7/015

OTHER PUBLICATIONS

RS Components, RS Pro 1774514, (site visited Mar. 16, 2021), RS
Components website, URL:<https://ph.rs-online.com/web/p/miniature-
electric-actuators-rod/1774516/> (Year: 2021).*

* cited by examiner



US D923,677 S

Sheet 1 of 9

Jun. 29, 2021

U.S. Patent

L Ol

- ——— i m—r———r

—
—
- - e o
— —
— e ———
- -—
_ - —— R ——
I.1|.1..-. — T - .-...I.Irr
- —— ..rr..r...
- - T
— -
- -
B
Ll %
e W _—
—- — ——— —_
——————ememe -— ——
——— e -— -
R - —— -— e —
- . —— - -~
- -
- —_ kW - "
- e M.,
-—_
.I.:.r.:]!if.r... .
-




US D923,677 S

Sheet 2 of 9

|
2Ol

Jun. 29, 2021

U.S. Patent

y o7 £ 5 N
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]
y e e e ]
L]
‘ - - NN BN EN 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 BN BN BN BN BN BN BN B
L] P
‘ e — — b i ol ol Sl ol ol ol ol ol Sl ol ol i ol i Sl ol ol ol ol ol Sl ol ol ol ol ol ol ol ol ol
L]
‘ —
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
4
L]
L]
[ ]
. . 7 L ' 1
] | _ b o
1 L i md—u—i—d—i—ae al v ] -
_ 1 b -
%11.- ' ! _ 4
T T T ™ ' - me i m i mmim i mmmmm
1 a } 1 | 1 H
} R e g ," —
a 1 | 1 '
i BEE j hE “ 7 . - #
— bt i | f "
phr RN “ Fi]i _. s _
s i b R f Pl ] { L !
tO | i | i ] 1 i
I — i | . ]
L] _. k 1 - | - 1 1_ [ I 1 '.
bt Co1 _ || i i _ 1
i ! " [ A Vo . |
i ! : i ! |
it ! _ ! 19 ! ! i
) L , b “ | 1y ' i
| ) S " | L] f i
. . I i ' 1
! i S | | iy 'y ;
) H 1 | 1 i i | 1 1 ¥ I —
s : b 1y '
B A i Py h vy -l '
., A1 A1 A1ttt —ae e A Tt Tt AT 1A 1A ATt 11 —n N 1 I i '
1 I _. { 1 pon !
: | 1 i 4 I
S iy Iy
1 H i 11
i~ - s i i i P . v i P aman ] ! _q “ h N g 1o ' )
i | Y P b .
ar! ! A 19 ) 1
" " _ ' i 19 i
b _ “ I - H !
[ | . HER
b ! m BN Pl 4 i
b 1 _ _ S K B _
- —— ﬂ - “ . " | b i i) 1.1 ,
b I i 'y - I 1 i
, ' I
- b |4 ' ! i : '
ﬂ “ i “ ' - il el ) “
cor e o o o e o e ol . | 4 I Syl ' ! 1!
=" - ' el | ! i HE R
= i .. ﬂ " ." " “ i b by ! 1 19 " Ll
e - - ] 1 1 L 1
] 1 .“ 1 1 . 1 1_ 1 " r
~“h “.. “._. ﬁ“ “... . g 1 *._. !
[ B - . T T T T T T T T 7 7 /=== ===- - [ ] - T/ === I - 1 [ - 1
craaa m., ﬂ .# “ I “ i ———— y 1 i .
o Lo Lo - —— ' T
f .un......_.. 1 m 1 " lllJ T
= —_— - - | I | 1
! e i o
M i .
| I | " 1
" i i 1 - i} -
11 1 1
'y “ ]!
.1 H
— 1 11 1 - e EE S EE s, -m
L | I




US D923,677 S

Sheet 3 of 9

Jun. 29, 2021

n ~

- -'—|‘

ks
-

[ ———— Y N

r
-

U.S. Patent

b

e e e e e e e e e A A e e aAemAaeeseasssseaessssdesessiesecssssasmasaaaa
- LR L R R L R R R R R e R L e e e e =
= m m m m E e E R E R EE E EEEEE N EE E NN E N E N NN N NN NN NN NN NN NN NNEEI -
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 o - . .l
1
' e e e eeeEEEEEEEEE .. ————————
1 - - ~m-m- === ~m-m- === -
1 J—
- —
.
_* T
FL A
{1
TE EE—————. e e m EmEm——— e _— { i
{1
1
{1
f i i i
r ._ i T
| ‘Lﬂ
{1
I 4 1
g v CEECEE B BN EL R o - i ] ; i
i -
1l |
| i i
| i
i {1
. . |
I {1 i
i HER|
! 1 1y
" .
: , |
i 1
i L
i
“ BE
i i .
L] L* T 1
{ ] +‘ﬂ
i i { i
] *+ﬂ
i i { i
i L ]
] +*ﬂ
1 ‘+ T “
i i 1 i B
H PR
_ SRR
' ! 'R
1 P
|
L
; —_ —— ]
_ i __ 1
I _
o ' __
| 1
{ X :
- # i 'L
T ] . 1
i '
| 1 ] _1-
._ k
1
i '
1

Fll
T

& Old

-

.-.1

R -

e e e e e e e e e e e s

—— — — .

SRR

S

[ SRR S R S S S S S S S S S S S S S S S S S S S S - S S S _——

b p == =

-— - - - - ——_———_— ———

| PP R R T

> -~ wwwwrwwrww == P >

-
I s 2 s s A s

—_———_——— - -

L i imama o
N..,.
n
b aaa
.1
- )
-

'

I-----.--J-——-.-----_._.._ -




US D923,677 S

Sheet 4 of 9

Jun. 29, 2021

U.S. Patent

14

Ol

. ~
- [
” .
-
- -
-
—‘l r - ._-..: _.....
g 1
Y
L amu —h—a
ST T N A N A A A N N A A A A N N N N T A A A A A A N AN e
Er Er Er Er B Er Er Er Er Er B Er B Er Er Er B Er EBr Er Er Br B Er Br Er Er Er B Er B Er o mr L
T L TL LT LY -m-u
- R O i NI Sy R R R R A R A A A
_ —,—— ]}
- - T T T T T T T T T T T T T T T T T T T AT T T T TN TN TN TN T AT T OT T TN OTT T T OTT T T T T ATTT T
-—- A A W A W T A A W W W W W W W W W W W W W e e ww
.
e mm e - b
L L L L L L L L L L L L L L L L L L L - b
o o o o T o T T T T T T T T T T T T T T T T T T T P = T P T T =P T =P P T = = T = = e = e = b
rr o E T E T E T E T E T T E T E T T T E T T T T T E T T E T T T ——— - "
—_— 1
'
. i 4
'

—_——a

[ pepp——— T R e
-

<

e— PR e

—_

T T B e ——

—

-
L EL RT N S E— L)

)

T f——weswaa .

""""u

k=

i
1
i
i
i
1
i
i
1

k- o
L
L]




US D923,677 S

Sheet 5 of 9

Jun. 29, 2021

U.S. Patent

G Ol —

IIIIIIIIIIIIIIIIIIIIIII _
.............
e e L e e . e o e N o e N o e N B e B e e e e e B B e B M e B M o e M e B e e B M e N N e N e e N . . . .
lllllllllllllllllllllllllllllllllll -
.................. - mm
fa m A A e s aaaaaaaa s s s s
— ————————— e e e
-w TEETTETETTETTTETTTETTTTT 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 4
wr rEEETETETETETETETETETETETETETETETETTEET T E T T W www
]
]
I, P, b
g A S S b
444444444444444444444444444444444444444444444444444444444444444 ——— "
111111111111111111111111111111111111111111111111111 - !
. ., N
= Y
L ! :
% ]
i "
* h
k ¥
# -
! l
! 4
L
| ]
!
. ] [}
1 i
I i
._. |
!
1 [
!
| | .
!
| L]
! |
: !
1 !
1 ]
!
‘ —
_m |
H s
v 1
_ 1
i ' r
_ ! _
. {
[ ]
\ i
[ 1
1
i '
1 I
’ |
L] L}
“ '
! '
\ 1
1
1 ' -
1
\ 1
1
_ \\\__..
r




US D923,677 S

Sheet 6 of 9

Jun. 29, 2021

U.S. Patent

9 Ol

FERF I I I A I A A A D A I A A N DY D N N Y N O T T I e I N B 8 - a

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

r—r—r=rd

- -----------------------------1

-

—_—

- oy m.mom.

E q ‘
' ]
' i
' i
' ]
- -
' ;
!
!
i
i
0
i
i - “
- \ & _
Py
-
-lll\- T '
lI,.lll|‘|.lll T ' ) -.-..I
- , '
- - . " I .......__.
- .. A
b “
ko -
-
by ok -
& S
- " - " " T " " T " T T T T s T e s T e s e e .
by
-
b
] ]
i b
: . b
] ]
; b
: ]
i ]
: ]
] ]
-.
i
i " N -
[
|
-
i
i
|
|
|
|
|
|
! |
: —— |
' el ol — — — - —
i t
: t
* e —a—=—=1 }
t s & & a aaaaaaaaaaasasm EE e ——— - L e - '
_ [}
| '
1
_ i
_ i
‘ — e — e =R -.
i |-.||.-I..|I.-|ll.|l.l-||||lilj... _
‘ e — ll1|nl.||.l||-||||-|l|||l
- — q
- 1
|

—_————a—a A m mm

T ——a =k

- [

—_ aAm s m o mom




US D923,677 S

L 9Ol

Sheet 7 of 9

Jun. 29, 2021

U.S. Patent

ﬂ\.l i
1 e _—— o e e o A m o e = =
i Fa
1 1 .\1
H "
. — 1 .
) RIS T —— £
— " A --ﬁ._ ¥ -I — 1 - ____
! ' i 1 1 LI v
! v f 1 ! L| 1 H :
\ Y '] \ *_ L] “ L._.
1 - q L4 ' ‘O
A | I 1 ] [ ] i
11111 - 1 ] i
e e e e e o e e e e e e e memem —-— -— 1
r
L Ll b 1 :
44444444 Pl b bl o [ “
..r._... L t b ! 1 k '
v el b P f ! .,
. L . ' b 1 (! b ! b
- 1 i 1 b —. ] 1 | t ' !
i - 1 i L] b b b 1 i 1 t _ !
1 L] f ] 1 " t r b
i v by ; ! “ . "
1 .- 1 ! ] 1 { t ]
| | b . 1 k
i 1 t i I
| 1 ] 1 1 t
i 1 . t [ b
i | 1 b 1 t
i 1 . [ i b
i ' r 1 . I ! ! _ | 1 t ]
— 1 T 1 d L L] 1 H t b
L | i 1 1 | 1 t
| 4 | L |
] 1 b k
N _ 1 1 i ' k
[] 1 H ' I .
1 k
—_ ——ere | Sigigiigigigtgtiginiginiginin — = ' i 1
- . I
_.....r.r 1 1 | i “ " “
. | 10
‘ 3 0 L _.
1 i b ' ‘ o :
i 1 ] t L]
o b L _ ﬁ i 1
] [ } .__
1 L}
i 1
. : 1
: 1
f ; ;
1
¥ 1
1
1
1
1
1
1
1

[
-

e




U.S. Patent Jun. 29, 2021 Sheet 8 of 9 US D923,677 S

—_
———
— ————

-
o —Tr
-———

- =
o —
—_

-
—_—

T -

-

FIG.8

y
)
] 'ﬁ"l_;
AN
\“\\:\; - I
/ e
M"'H-\.‘ """\-\.
""ll - *-:“"'*-H_H_
r T,
i =
l;
/
£
/ ;’f
/ /
/ ; /
; !
._ / /
vy ,—"’ /
1 l":'.::.':\ ,.'J Iri
'I. \ . \"l: _l." !
n, x“\
RN “ / ,
H\\;\\i\ . f” '.l
Ny /
T i
! e /
T
~ L/ I3
s ! ——
.-'r"’ |"|I |'.i'.lr ¢
/ /
/ !
/ ‘,: ';
l_l .I.l' ¢
/ / /
: / / .
i ;"Illr ":Ir ."ir
r‘l d
;’( !
/ ; / 7
/ !
/ i,f



US D923,677 S

6 Ol

- —— -

— Ll e —E AT -

-
L ——_ Tl e
- — . —— — -

Sheet 9 of 9

Jun. 29, 2021

U.S. Patent

TN YN TN TR N W W TN T W TR TN W T WM TWTTWTTW YT T W




	Claims
	Front Page
	Specification
	Drawings

