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

Mochizuki et al.

USO00D&76209S5

US D876,209 S

45) Date of Patent: «+ Feb. 25, 2020

(54) TRACK RAIL FOR MOTION GUIDE DEVICE

(71) Applicant: THK CO., LTD., Tokyo (IP)

(72) Inventors: Hiroaki Mochizuki, Tokyo (JP);
Hiroomi Kuribayashi, Tokyo (JP);
AKkito Kaneko, Tokyo (IP)

(73) Assignee: THK CO., LTD., Tokyo (JP)

(**) Term: 15 Years

(21)  Appl. No.: 29/603,367

(22) Filed: May 9, 2017
(30) Foreign Application Priority Data
Nov. 16, 2016  (IP) oeoeeeiiiee e 2016-024900

(51) LOC (12) CLo oo 08-05
(52) U.S. CL

USPC D38/377

(58) Field of Classification Search
USPC ... D&/334, 3776, 16, 17, 19, 37, 47, 71, 89,
D&/101, 363, 373, 377, 390, 391, 404;
D6/512, 524, 328, 534, 672, 680.1, 680.2,
D6/705.7, 708.25; D25/38.1, 119, 122,
D25/123
CpPC ... A47G 33/004; A47H 1/00; A47H 13/00;
A47H 15/00; B44C 1/18; B44C 5/02;

B44C 5/04; B44C 5/0415; EO1IB 11/00
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

D31,509 S * 9/1899 Helb ......ccoooooiiiiiniiinnnn, D8/354

1,933,050 A * 10/1933 Darrach, Jr. ............ F16C 33/00

384/626

D294,209 S *  2/1988 Havelka ......................... D8/71

D372,662 S * 8§/1996 Atkinson ..................... D15/138
(Continued)

OTHER PUBLICATTIONS

Hole Wizard Solidworks, posted Mar. 4, 2017, [retrieved Mar. 12,
2018]. Retrieved from Internet, <URL: https://www.youtube.com/
watch?v=pliMcDFu-jc >.*

(Continued)

Primary Lxaminer — Karen E Kearney
Assistant Examiner — Kristin E Reed

(74) Attorney, Agent, or Firm — Westerman, Hattor,
Daniels & Adrian, LLP; Stephen B. Parker

(57) CLAIM

The ornamental design for a track rail for motion guide
device, as shown and described.

DESCRIPTION

FIG. 1 1s a front elevational view of a track rail for motion
guide device, showing our new design.

IG. 2 1s a rear elevational view thereof.

IG. 3 1s a right side elevational view thereof.

IG. 4 1s a left side elevational view thereof.

IG. 3 1s a top plan view thereof.

IG. 6 1s a bottom plan view thereof.

IG. 7 15 a cross-sectional view thereol, taken along line 7-7
f FIG. 3.

IG. 8 1s an enlarged view thereof, showing the section
marked 8-8 of FIG. 7.

FIG. 9 1s a cross-sectional view thereot, taken along line 9-9
of FIG. 5.

FIG. 10 1s an enlarged cross-sectional view thereolf, taken
along line 9-9 of FIG. §.

FIG. 11 1s a cross-sectional view thereot, taken along line
11-11 of FIG. 5; and,

FIG. 12 1s an enlarged cross-sectional view thereol, taken
along 11-11 of FIG. 5.

The broken lines 1llustrate environmental structure and form
no part of the claimed design. The dot-dash lines form
boundaries of the claimed design and form no part thereof.

czficliczllez ez ooz Nes

1 Claim, 6 Drawing Sheets




US D876,209 S

Page 2
(56) References Cited 8,720,937 B2* 5/2014 Noble .......c..cco...... F16F 1/373
267/140
U.S. PATENT DOCUMENTS 9,249,828 B2* 2/2016 Horie ......cooovvvvnrenn, F16C 29/065
D757,141 S * 5/2016 Rechberg ..........cccon..... D15/143
6,132,093 A * 10/2000 Michioka ............ F16C 29/0607 9,458,883 B2* 10/2016 Kadono ............. F16C 29/0609
384/45 9,581,204 B2* 2/2017 Yoshida .............. F16C 29/0602
6,262,528 B1*  7/2001 Kim .oovevieeeeerenin., HO1T 9/242 9,593,715 B2* 3/2017 Mochizuki .............. F16C 29/04
313/495 9,863,470 B2* 1/2018 Tomuita ................ F16C 29/0607
D454,960 S * 3/2002 Michael ........ccceo....... D25/38.1 20050173195 AL* 82005 Anita ...ocooooveree F16C 29/0609
6,592,261 B2* 7/2003 Mochizuki ............... B23Q 1/58 184/5
384/15
D477986 S * 82003 Barr ... D8/354 OTHER PUBLICATIONS
6,729,760 B2* 5/2004 Mochizuki .......... F16C 29/0607
q | 384/45 Mech Linear Systems, posted unknown, [retrieved Mar. 12, 2018].
D495.850 S * 972004 Washington .................. D3/381 Retrieved from Internet, <URL: https://mechlinearsystems.weebly.
D521,159 S *  5/2006 Hansort ................e...... D25/133 com)/ >
D530,187 S * 10/2006 Esbaugh ........................ D8/354 ‘ . . . .
D542 628 S *  5/2007 Biagsl,lagrd ************************ D&/354 Home / Brand / PMI / Ball Recirculating Series / MSC—Miniature
:)5455304 S % 6/2007 SEIQ covovereereerereererenn. D14/238 Type / PMI MSC Series, posted Apr. 2016, [retrieved Mar. 12,
33551:053 S *  9/2007 Carnevali ... ... DY/354 2018]. Retrieved from Internet, <URL: http://accu-techusa.com/site/
D563,768 S *  3/2008 MArino .....coocvevevvverinn, DY]/354 wp-content/uploads/2016/04/General-Catalog E GW-MSC_MSD.
D596,758 S *  7/2009 Constable .................... D24/230  pdf >~ . | | | |
D653.206 S *  1/2012 Heine .....cocvevvecvveveenn.s D13/108 Mint MGN9 9mm miniature linear guide MGN9 400mm linear rail
D666,133 S % 8/2012 TN oooevvoeeeeeeeeeeeeeirens D12/223 way + MGN9C or MGNO9H, posted unknown, [retrieved Mar. 12,
8,251,587 B2* §/2012 Michioka ............ F16C 29/002 2018]. Retrieved from Internet, <URL: https://www.aliexpress.com/
184/36 item/Miniature-Linear-Guide-Rail-2pcs-MGN9-400mm-4pcs-MGNI9C-
8,272,783 B2* 9/2012 Mochizuki .......... F16C 29/005 slider-MGN-CNC-parts/32802131999 . html >.*
312/334.11
D672,287 S * 12/2012 Noble .oovvvevieiriennann D12/159 * cited by examiner



U.S. Patent Feb. 25, 2020 Sheet 1 of 6 US D876,209 S

FiG. 1

L
R N e



US D876,209 S

P B E B Rl

Sheet 2 of 6

Feb. 25, 2020

U.S. Patent

Pl el = Bl e

B i LR X L LI X J

e

-
L& J -

i R
e m

-

-

hh sk wah Ay wah sk AR R

il - i - A e i &

e  drsk s drw
il A R
iyt Tty g Ry

L T e

c -F - - EF -

- -

1
t

b

--F -

- i L LT X e A .

L]

{4
y

- =

m Sras -
L

- .

.y .
-
-

i -

L5 R o - - & &

-- F-w - w-
A T I
- Wl -
- e . omm- -

b

i ¢

- . =-g-

wher uln -
- -

Tt i, Rt T, At e, aet

s Sl vl el Lk, S nak, Sk ml, sk wak b wl okt Bk, e Bk sk Bl e Rk ke Bk N, R,
- i L X |

- e wrw ool -

- -
- = =4 = =4

R R T A R R I A . LI I R e )

B i A b a4 k&

L I T S R P )

- =g

--u +-r

---u -

--F &+

=4 k&
whrwm ool -
-4 =@ -
Tty wta
mguln  uar

- -

cErw A -
wrw ool .
-4 ErE -
¥, A
gk alr

- -,

L] - wlr -
- &= = B - -

LI L RN X LN

- - --F F-F -

-y & -y . -
,a 2y s pm .

- -

- 5 -

o 4 il - i h r i - L E B K A e 4 & A

- - -

w ulr ek -
L ] - ~E a4+ = + = - A & - L& | - LK - -

kb Rl s

o wlr L]

v, ek, S e

v 9Oid

o uler L I L I - L] e e wler

e Wy G et R et et had e R G Rl

N
R . T I Sy i R W N

-

- T
- W
L L

--F

-

A T I TR

B i L R X 4 -

¢ Did

.- e

- -

-- .

LI e e

LI e

v, S ek, Ak

w i Br& - A e

w ulr L L I
L ] ="ra . - A &

o e L LI X LR X - . .

L]
*
L
L
L]
L
L
L]
L
L

et wTe et Rt et R SR et gt R e e

g ak, gm g, c oegm gl e Bk s kgl e Rk

-

B T T

- --F - --F - L L b

+ B .y iy A iy

Ly B2 Ry s Ry apa 2w

= e mme e mE mey e e

.- -

shh wahk Ak wahk  her wah R hak,

i e & - i - i - i - .

W Rl e R e R R Rk, Rk, Wk ok, akr wal sl EaR s

Tt iy At ey Syt el At ra, W e

I T L - I

--u -

--F -

- i .

- w ulr e =
- = -

--F -

B - . L X K & -

- -

At

.

-- .

- -

-

= 4

'

{ ¢

L ]
= =

Ak i Rl e Rk, Rk,

ol ol el o, b ke, bl Bl shm Bl e Bl ek kel e el s

i & -d ahd kA e R i -

"5 - L X ] - i L X | - i L X |
= e wher u r oulr il o whr o B oakr wrwm ol
- 4 = 4 - 4 =4 FE =4 = =4 FE
L ™. TR, YR e A N
R ng, g mglk g wde s wak e

b

- . =-ge-

- -
—a Lop-
- .

- PF-
- k=
.—a sy
L ICE ]

--u +--

--u +-

i;u

b

- =

{4 wi

b

- ..

L]

i ¢

E N
L

boi

i

A - AW B AA .I.M

e ulle e s e whr
= = L = ] L
[ T T T
N Y

iy W -
el S =

gy Syt g, Syt gl gyl Syl iy S gl S W gy SgeE gy peE gy ST gy Syt Sy gyt S gl Tl T W gl Wl ey SR i, SR ey Sl ey Sl gy S d Sy St S S EgE T Sy Tl gy S gy S ey Sl gy SpE Sy SgE Sy S S Ty S S Ty pNg S T gy S gy S ey Syl iy W g SgE Sy SpeE Sy S Ty S T, gyt T, iy Tl gy S gy W T Wl eyt Sl iy S ol Sl ey W ol gl gy gyt S e EgE gy S S gy S S Sy S iy SR ey SR ey Sl gy Sl ey Syt gy, S E S Ayl S eyt S gy Sl gy S ey W iy EyE

;
=
"
el

B2 paE aa ES SEE RS s RS M- ES M. WS . S S, A . S A maS A ESE SEE A SR SR SEL ma e - EaE SE- WS SE. WS  SE. WS EaE. S NS FEE ESE WS S SN S Ea JEL NS EEJS EaE  EEJS WS SEa JESy  SES JEa . SEE JEa L AE S . SE SEa LSE  SEE LS S ESE  SEJS WA SEE RS SEa WS . SR A ES S S S Sy . SE SEay LSE  SEE LSp  SE S RS . SRS EAE SN A WS SEa JES SEE ma SE- WS SE- WS . SE. WS SN, EEE . SN A EaE S E R S S WS SEA MES  SEa My SE - @S SE. WS SE. B SE. WS EaE. S ESE. S ESE IS ESE SEE ESE  SER EaE  SEL WEaE  SEL EaE  apa mm apE ma

{
.4

i
13
-



US D876,209 S

Sheet 3 of 6

Feb. 25, 2020

U.S. Patent

1
1

{

L T e . B ol ol B R e S o S R 5 e e Ve e o o B e ol B e

0

it

+
]
]
]
]
a
L]

33
B,
,}'i
vil

L]
L |

,}_i
Vi
Vi

‘.’
| |
L] v;

Ty

.1‘ "‘. :’;
LY

de dpm mdp M ke owd Aoy

Te® wly T e mle e ey pTe T

L

o e wre  csr . drsm owres e drm roalr wer g dres T

S e e

m- a3 = ma+

Sl L

et omt. e e
el

bl B e O e e

S e o B e o s N

- T =

._,.._“,
B :

e ol B R R B N S e

b B

U B R o

e

&
~

B e o s T e T

bl e oo T

b B

N e e

w irirt A, gl pinaiee g pinginy gt i i T e Iy g

f
" e
s
. .tll.
. w....._. :
’

-\)‘J/.-.s!.i

. oap apap pmy

e ]

Mt mhrohr . m Jroroh dr srabrer sk drsbrsk o, sbrebr -m sk dr or ok s - e whr

|

M A ® mFa4m @=m @@ "m = - = aa+m @=m- a2 @® =
at a2 Tt g R T Ty et i R T Ty Ry tpdh g Rt
e e mr A e s r = o e oW P R A A
. Ry,
i - -~ I

b
‘
L} L]
M “ % 4 . P
% Co. T 2 L
. * b b
. P : . N y
) T mE L 1.-. - A ]
.n.r. . _.l..- ™ . Y *u
- Pl . e g =t
T "wy mle T wy me Te? wly JTe et ey e wly mTe e mTy dTe et aTe

Bl I LTIFLE N . TR B LR L ST

- =
%, hy
=

A

LI
T
-

T TR Py

L b - iy By -_— Mg gy -— b o T -— b R - T Ty, gy b -— ot Ty, oS L R -— b o -y gyt EggE -— L R -— L ol o —— b ——— E - b - gy Eegm -—— T gy -— Ty iy, gy Eggw -— Syt g - L ol o —— ™ -,

L T A A A A N AR Y

. i, o gy by bl e iy e ey, o
. .

., ¥
- . ..._-. !
-'r [ ]
= -r_ .-... ..r._lm_..
h._l.r
L T
]
.-l. H “l._.-
4
. - ™ .‘r .-.r-.r-
_...-._. s ke
.

- -a 4@ - - u. - -+ uw - -y v - - 4a - -y uw

-
' ab, R TRt %, R Rtk e ah PR Rt —ah, oFa Tt
e
-

- e = = .
-F -F s FEF -

winggth oy

- - L - - a T - % =% - '

- =
-1 B

" oy e Tt
rw drwh wer srm mrse comr ek el drs mrar s . e was  osr  drm sk sy desk rar  srm wss s drm was  omr o dem el e sk mse sem wak . owe

1.

i
ik
ol « il ol - oA
- -.'

e e

4
LI . T R T R L. . T TR T T T I I T T T L T T T . T R L T . T e Y L T

" = aam am
Py T gy
A

Eal, |

1

L

%

—

1

[ AP N
L

iy aMp’ Tt

- w =
M

U i S 5 e e i o B e ol R U

,.l.._ - -._.._.._.
- . *
3 W e
* w
w, d n
1.._..,._.-_#.-. ‘r '
-, . _.._u..
™

M- a4 W E+ TS W SAF 4E W- a8 2@m =
Ayt ad My hpt cpdy phe T ay Ry Tl iy Ry
B T A U S R A SRR R R A -
oy g
s . 1.l- L.

e’ el plp Te' wly ple T oy e et ply e ey mTe T wTy U Tel. ple e wmy mTe Te™ mTy s’ e ey AT T wle JTe e

A gk -, e g gk,

bl B ol TR M o 2 e o B R R o B i B ol olE o e R o B

e L
- '
PR .
1I.l l.u. .-.l
2 ‘|
% .
. d p
L] -~ L
“m oaa - . ......__
== - Pl

g mk gl g mge g e g - g

F4 Lt

1
i
|

=¥

.___-. l..- -.H .
™ - .

L B il

LT T A

m E4 sm ®m- S8 @ WL As W E+ TS W EY A W- AW am wm- aa
iy hph gy Ryt ot gy Ryt oy, i Tl T Ry het pie Rt T ahy R iy
o R A A e T o T S I A N U o I St ]
LI N
a
o E » ] .
= : , ak =" -

[y L - - q.l.

1.

drom e wr g ol roalr wrs wres -ar dr o o oale - L srw dror ~sr . dres e e L wrw wres - s drm wroals whr . drsh e osr L

L .- T

L -4 *u - T¥F - - r ¥ .- T

|

o uler wer o e oalr o oekr wrw wres -sr .

-l B

- L] =~ur . sre o L

b B S s e L T A P o B ol

- T =

" @m- a8 -m Ws YE W EA AW m mE 'm
gt et iy Rt T, PR R adh R T iy
=" R A I O T L R R LS

P
- -

i o e )

o gk g, ke wl gl dgw g, kg m gl g wgd st e vl dkr g ey e mel ek g wge akge gk g, g wgk ok, g

! wmy ple e wly aTe’ et ply L Te mTe a
drm s wrs des war dem s s drw was  osr bk walr  drs mrsh s ses ws . ose  ma r

FIG. 6

bl B e o B S o

Yy
'.l-

W LW, A

L $ v
‘ v & "
...__ hr n.-.I_-. . ' ‘r u.
*n, o .
g



US D876,209 S

Sheet 4 of 6

Feb. 25, 2020

U.S. Patent

"
"l"'l
- -

]
Ll L IR L B

ra
‘I"" ad
Fi Q * 3

B K B B K & R K B R K B R XK J

f ¥+ ¥y < e+ < **"er*r*+*er¥*+<FErFrerErEerEErEerEErErry

L K X & Kk X 5 E X & E X __BJ

i QLT NN N A .
|k X K K XK K J

FG. 7

v . - . . - r - . . P
8 T SR S . SN W R L ..,-..ﬂ- R ..!_....H..r ! R S H.y 3 { .f.._”!.“.. R I - P 'S EE N L L T S G S N

\ . LS S I . ~ "\, . . . I , .,
F M .-.._r dA 'r " “ %h |.-..ﬁ .-.-..-_ .-._“ “. r. 1 r-_ H %__..-_. n...&_ =, IM .".r LN b - Hr.. ¢ M.-... _-.“ mfn ‘_M L1 _-l-_ m 1 .._l. H. “-... . .M [} ...L
-.. M 1 .-_i- w M b w Fa 1 & _.._l * IA ra J a ...-._. w ﬂ “r ﬁ. . b H ....-.ﬁ w ._..-. m M .-..-_ m tl- l_i -rr '# ) __..l. ‘. bl. i
._-._-_ v LN . i H <, i " Tﬂu . m ’ .n.p “1 ' " ", * ._.n. . E . ™ H n . T, b 4 . ....I_"
". .-l.. m - * - m- b “ ] H u J. = l.” ¥ LI " M. K _ﬂln M ) _..-._-_ ¥ .._ | B ' _.- ¥

#N N .-l. ﬁ M r [} .H .q-.. ..ﬁ . . '] “. j .ﬂ- .-.rH %’ . H - w H .r_r * r ...“n. L 4 m - nl- -l 1 ._r.._ FM [] L I ‘

“-..r..r.m ek wk wrose e e e .-_ur. ey lb.._. P N L, l*.r.l T L S .T.L .....T.n.n...._l.u. car vdrss wabr sew wae .T.h- e ._J.rh-. e s dewk roec ek H..HJF R N S S l._q.l.r .T.lh.r.._l T w ok e e .H ._1.___-..-..."1. R T T S Sy ey - -.r-_l_..m. e wm drsde e e w ke ﬁ-lb. l.T”-.r..._-_.r...__ T S C P Sy = ..T...n..n..r.r ".T.-. e e b e el ke ..__..rh._. e e wdr wrc oms -l e ml e v sew -k .T.__tl .T.I-. .T..“ wals  shrm Bra  sewm s ...Tl- .T.-..l.t..fh ek rae s rae  ew -F. ..Tl...ﬁ- e arn drde dewm ek odew .-._1..._-..-_..‘.i

i k
; '
i ]
: !
i ]
: !
i :



US D876,209 S

__m . " " “
d W N Mo
7 . ", L
- h -.r.. - .I“-
.__.” i ., . .-w-_ - - ll N
- * e .._. > ’ : *a ~ .
i.r S "
- N A
- - - - .._r._ . 9 - '+ 5 _..tn
- - . ~, v, RN ", : . -
. *» = “u *u *», T *» Y - " B
-~ .rl_ .._.r < - f-. .r.r -r - l-. .r.-. |._m. = .-
e g mge w mde m e g e g m g ke e e g e e g e e e e
k k .r.r -
s =
Y -
.r.r -
.r.r -
' o o - * -
- L] =
- * -
- L)
- L]
- *
- L
- L]
- *
- L)
- L]
. " .r.r
I._n.r.h. .-__-__-_ .r.-_
gy -

Sheet 5 of 6

FIG. 9

M S e EE SR S SR N N SR N SR N N EE S S SR N S S S SR N S S S N N S EE S S SR N S Ep S S EE e =

Feb. 25, 2020

U.S. Patent

- — -

0

FIG.



US D876,209 S

Sheet 6 of 6

A L LT L)
I.h.-.i..-li St w AW
T Tmaw e,

LRFICE |

FiG. 11

Vil el el il el eyl il e e el el el el ol ol

Feb. 25, 2020

f...-.._._...._..._._.._.l..;mh.l...._l R A .....l._.._hr..._-......_r.n.w.lm;r e .I._.._-;-_._._......lir..mhl...r..l.l.;..l....-l.
W ", TI. Y " s, T " " ", T "
Tfl.-. It Hn. .-l.- .-l- II Hw. == ...l.q..__.li .rll rr .1.1 .-In_.. ui
R N - AU . J B

. - . LB ~, .-.-_ .-jl N . [

.y *m, Ty * *m, a, . ‘e .
ll ll .I‘.l M‘ ll .ll- Ir. H1 ]
[ ......_-_ ...l N -_.. -,
."...n. ", -..-. " !
_"| £, " ...'- ol M

_-.i e, - -l .E_.

S Y . NI N N

U.S. Patent

FiG. 12



	Claims
	Front Page
	Specification
	Drawings

