
Compact Electric Actuators

.Compact, Low Profile

.Rigid Linear Guides

.DC Stepper Motor
(Optional AC Seruo Motor)
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Stepping Motor and Slide Screw Provide

Multi-point positioning possible: Accuracy to +0.03mm

Ball/Slide screw mechanism is enclosed
t

Choice of motor types
2-phase,/5-phase stepping motor i.s standrrd with optional AC servo motor,

t

Proximity Sensor & Auto switch capable
Auto switch grooves provide flush installation.

I

Precision body installation: +0.07mm
Can be precisely installed even with repeated

removal and reinstallation due to standard
mounting face supplied by NC machining

process and positioning pin hole.

Horizontal Orientation, Low Profile Space
Saving Body, Slide Table With Linear Guide

Series LXF

Max. pay loadr 3ON (ln horlzonlal mounting)

Mar.lhrust: 15N

Max. speed: 200mrv9

Available strokesr 25mm, 50mm, 75mm, l00mm

Staot'
a{ittg/

lTnicknessr 31mm

S.phase stepping motor, screw lead 6
$phas€ stepping molor, screw lead 12

+ 49[E

With Linear Guide



t""11,,?# ns Repeatabi I itv to t_!,'!s m m
Horizontal /Vertical Orientation,
Linear Ball Bearing Guide

Series LXP

Max, pay load: 60N (ln horizontal mounting)

Max. pay toad: 50N (ln vertical mounting)

ax. thtust: 220N

Max, speed: 200mm/s

Avallable suokee: 50mm, 75mm, 100mm,
125mm, 15omm, 175mm, 200mm

Horizontal/Vertical Orientation,
Slide Table With High Rigidity Guides

2-phsse steppinq motor, screw lead 1 2

5-pha3. slepping motor, screw le€d 1 2

Series LXS
Max. pay load: l(xtN {ln horizontal mounting)

Max. pay load: 50N (ln vetlical mounting)

Max. thrust: 220N

ilax. speed: 200mn/s

Available strokes: 50mm, 75mm,
10omm, 125mm, l50mm

With High
Rigidity Guides

zfhrse 3tepplng motor, screw lead 1 2

motor, screw lead 1 2

M6dol ' standard 3trqke lrnm) 
' 

I

LXS
50 75 1oo 125 150

2.1 2.3 2.7

Specifications iniroduced in this page are measuled with sMC LCo Series driver. (See page '|{) and 45)

%gtc' 5



$8[i8$ [l( cmnaclttecrrn nummr's
series LX Product Variations

Series
Drive
Screw
I ype

Model
Max- Horlzontal

Haytoad
( N )

i\.lax. vedic;l' 'Payq?q
.  r .  l ks i  :

t :  : t l : . :  : : :
: t : i : : t : i ' .

serie!:
LXF:

Ball

Screw

LXFH5BC 30

LXFH5BD 30

Slide

Screw

LXFH5SA 30

LXFH5SB 20 I

Linear ball bearing

Ball

Screw

Slide

Screw

LXP82BC 60 50 220

LXP82BD 60 50 90

, iiFl.r*

60 50 160

\
I

i

6 0 ' . I  l 50 i 70

0 q . . , . 50 6o

i
' 3 0 3o , , , . 3 0

, :

LXPB5SA 40 40 '" .,1
LXPB5SB 2D 2A

High rigidity
l inear  guide

Ball

Screw

Slide

Screw

LXSH2BC 100 50 220

LXSH2BD 100 50 90

LXSH5BC 1 0 0 50 1 6 0

LXSH5BD 1 0 0 50 70

LXSH2SA 90 40 60

LXSH2SB 45 20 30

LXSHSSA 60 20 40

LXSH5SB 30 1 0 20

, \
| '-t 'oo"ot- - | I PLc
I ll'i;!:-,?,.);:-- |
I Driver unit lt lllnm --i -"r I '

I 
r_coo-rrrr l]jj ,Tt-r 

f#posi,ioninsi I
| 

*.!{llll 
). I direction \ j' - - r :____ 

_  _____

4sIrc
System diagram Supply by Lrser
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Proilrd tooumr

30
:t0.03.

t0.05

08; 2mm lead

o5 stepping a a a a80 08; 5mm lead

100 08; 6mm lead

200 @8; 12mm lead

:a]8:?lrr in:Faq l :  ' : l
' :S? sleptrr.lS

05 stePping

19!1{11n]!ao .
, , , , t o o 3 . , ,  . ,

a ' ' .a: ', . a , :a : l r : : i : l

: : :  I  iob '  '  ' ,  ' t99;:9i1':i1:t t:
l l l i ,2 .gtepping

o5 stepoinq

O8: 12mm lead

l l l iqq ' i ' '
, , . , , 1 ( } . u 5

asbinriea,i : r iri

30

10.03

10.05

08; zmm lead

o2 stepping

s5 stepping

a I a a a

80 08; 5mm lead

30 08; 2mm lead

80 08; 5mm lead

100 O8; 6mm lead

o2 stepping

@5 stepping

200 08; 12mm lead

100 08; 6mm lead

200 @q 12mm lead

I
a - - - - - - . 1

TeachingBox

I M <- - - - - - - - -iD;;,;; 
uo- 

- - - - - - - -
See Page 40

?9rc z



Low Pmfils tlEctrh Slide lilE

Specif ications

Stroke(mm) 25, 50, 75, 100
Motol 5-phase stepping motor
Screw(mm) 08, Lead 6 s8, Lead 12 68, Lead 2 s8, Lead 5
Max. pay load (horlzontal orientation) 30N (6.6 rb) 20N (4.4 rb) 30N (6.6 rb) 30N (6.6 rb)
Max. speed 100mm/s 200mm/s 30mm/s 80mm/s
Positioning repeatability :tO.05mm i0.03mm
Type ot guide Linear guide
Operating temperature range s to 4o"C (40-105"F)

Statlc moment
allowance

Pitch (Nm)

Boll  (Nm)

Yaw (Nm) 4

Construction

Com

1 0 Stopper B

Sensor plate Sofl steel Chrcmated
12 Co!pling

1 3 Magnet
14 Damper
l 5 Cushion damper Rubber
t6 Molor cover Fl6sin
l 7 Photo micro s€nsol

I aglc.
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Greater than 50% duty cycle?

YES:
Use LXF Moptional Ac
servo molor or Sanyo

Denki 10070 D.C. driver

NOT AT ALL:
Use LXF doptional
AC seryo motor

When using a stepping motor actuator must be
operated at less than 50% of duty ratio* independent of
pay load value. Continuous operation time** should be
less than 30 seconds.

'Duty ratio: ratio of actuator operating time and
suspended time in a cycle. lt is calculated by the
formula below.

Duty ratio = {Op€rating time/(Operating ram€ + Suspended rime)} X 100

* Refer to the examples.
.*Continuous operation time: time between the

initiation and the end oJ slider movement
Remark) The operation provisionally ends when

slider turns at the stroke end; the operation
is no longer "continuous".

Examples below show how to acquire duty ratio and possibility
of use.

@
Operalion

Stoppage

Figure 1

Duty rrtb = (t + 1 + 0,8)/ (1 + 0.9 + 1 + 0,8+10 X 100 = 50%
..Possible to us€,

@
Operation

Sloppage

Duty ratio: (4 + 3)/ (4 +0,2+3 +2DX 100 = 75%
'.Not possiblc to use,

Figure 2

4ffi's



Table receives moment from each direction accordino to cenler of
gravity ot work. Overhang ot work should be within the range shown
in the figures below.

Senies Ufi

W: Applicable load weighl (kg)
L1. L2: Overhang distance to the center of gravily ol work (mln)
a: Acceleralion ot wotk (mmlsecz)
lvle: Kinetic moment

Pitching Yawing Rol l ing

Mep

Series

How to use the graph
1. lt work overhangs to the direction of "L1" or "L2'. 70% of appt|cabte toad weight shown in the graph is rhe upper timit.
2. The graph above shows lhe case of horizonlal orientation of actLrator. ll using in verlical, static moment should NOT exceed slatic moment attowanc€.
3. Above graph is based on caculation; lheretore,lhere may be dilterences lrom values of aclual usage. Saie margin must b€ taken tnto consideration when designing.

See the specifications ot each modelfor static moment allowance.

l l
inar I

\  
_ - _  

l ! '  u  r ca  w  |  ) o.T ' - -

tleilnic Artuilor$
lfifiBli[ It|onoil lllMmce

Table Deflection

Dellection quantiiy at the point indicated with
arrow in the extended state of slide lable when
load is given to that point.

Deflection quantjiyat the point inclicated with
arrow in lhe extended state of slide lable when
load is oiven to that Doint.' l

I
[ - - ,  T  ]

Oeflection qqantiiy at the poinl F' in the rehacted
stale oi slidelable when load |s given 10 the pont 'A'

t t  rrer ffi
td-

Lr=150mm

E:
t

9

.1!

60

50

40

30

20

l 0

o  0 .5  1  15  2  2 .5  3
Load (kg)

€+
t'

3

!
!
n
E

1 0

8

6

4

2

a

1 0 STrc'
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Criteria of Accelerating Speed (Horizontal Orientation)

A Caution
'Payload should be under the max. payload.
-Accelerating time is decjded per pay load and
reached speed.

'll operatrng beyond the range shown rl lhose
graphs, unit may lunction improperly.

'The data in these graphs represents the LXS
used with ihe Lc6D in hall-slep mode.

'Dala varies depending upon operaling
conditions.

LXFH5SA LXFHSBC

LXFH5SB LXFH5BD

?9rc',,
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Number of Proximity Sensors

Screw lead

'Swilch rail and sensor plate are attached
proximity switch specification. Auto swilch
speciricatjon js nol availabje.

Origin point switch

Proximity Sensor Information
The LX series uses SUNX brand GXL.8F seies micro proximity
sensors. For more informaiton on lhess sensors, pl€as€ vj$it the suNx
websile at ww.sunx-ramco.com

'Units wAh lhe eutflI 'l' are yarled oscillatlrg teqBncy rype. Use ihte type when instrtttng t2mm or
closer to th€ neareat sensor, separato by at least zmm when using three or more sensots.

Type of screw a
m Ball *r"- r

O",u"ro, "n"Of

Type of auto switch

wilh sensor rail, without switch

GXL-8FB (Wire length 1m)
GXL-8F|B (Wne bngth lm)

Detignal6l

SUNX Part Number GXL-8F I GXL-8FB I GXL.EFI I GXL-8FIB
Sensing Type Approach-ON I Depart-ON I Approach-ON I 

Depad-ON

I varied Ffequency' varied F.equency'

Oulput NPN Open-Colleclor (1 00mA)
Sensing Direclion Front
Sensing Range 2.smm 120% tated), 0-1.8mrn (normal)
Indication Red LED when ON
Cable Length '1m, extendable up to '100m

n@$tE



Heunis Aclffilors

Type ot auto switch

Screw lead

Origin Home Switch Information
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LCGC series posilioning driver requires an input trom the origin home switch or some
other sensor when homing lhe actuator, The origin home switch can be used for other purposes as well, and likewise
other sensors can be used tc trigger the home position. Please reter to pages 42 and 45 of this catalog for more
information and precautions regarding the optional origin home switch.

$mim t)(F
flol{[0ffir'$lile$mullru

Origin point switch

' Reler ro page 47 ior turther sp€cifications of auto switch-

Applicable driver unit

@src'. '



Qonioo I Y[offtuu utr comflacltlaclnic Autuilurr
ilomiru lstfldiiltr

How to mount LXF

How to mount actuator
Actuator can be mounted from two directions according to machinery
or $/ork requirements.

Acaution
Aoll should be ar leasl 0.5mrn shorter rhan the max. tightening deplh to prevent
bolr lrcm pressing the body.

Acaution
3:"l"1l"Jl'ffi':':::fflffi:*' "" 

the max tishrenins depth to

How To Operate The LXF
The standard LXF series actuator uses a s-phase uni-polar DC stepper motor, (0.74lo). The motor requires a driver to
move lhe molor based on the input commands. The LXF can be operated with either the LC6D-5O7AD basic stepper
driver or other compatible driver. See pages 31-39 for more information on SMC'S LC6 series drivers,

How to mount work
Work can be mounted on two taces of the actuator.

tQ![C"



EleGriGlcMflors

LXFH5B

Seiles uff

(30Omm)

ft
hlor-T;+-r-I

"kl
T slot dimensions (21 )

J I shows the location ai which origjn poinl swirch opetales.

0inrmh$l$till$swm

Model N E F

LXFHSB _ - 25 1 5 1 160 138 60 30 (50)

LXFHSB _ - 50 176 145 90 60 (50)

LXFHSB _. 75 6 201 210 188 90 60 100

LXFHsB _ - 100 6 226 235 213 90 60 100

@s[,E rs
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LXFHSSfI EE r4iil a

&

*l

Thread I Deep

[ ] shows lhe location at which origin poinl switch operales.

t30omm)

aqS{C'
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Specif ications Brake specifications

9troke (mm) 50, 75, '100, 125,150,175,200

Motor 2-phase stepping motor s-phase steppang motor

Screw (mm) 08, Lead 6 08, Lead 12 @8. Lead 6 s8, Lead 12

Max. pay load (horizonial) 6kg 3kg 4kg 2kg

Max. pay load (vertical) 5kg skg 4l(g 2kg

Max. speed 100mm/s 200mrn/s 'loomrn/s 200mrn/s
Positioning repeatabilily t0.05mm

Type ol guide Linear ball bearing

0perating temperature range 5 to 40'C (No dewing)

. l|h€d.l I tt|of"
1 Motor Stepping motor

Nut
4 Coupling chromated

Bearlng Nickel plated

Body
7 l/lounting plale Soft steel Chromated

Linear ball bea nq

Guide rod Bearinq sleel

1 0 Tube
't1 Sensor Din Slainless st€el
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Duty ratio

NO:
Use slandard LXS
wilh DC slepper

Greater than 50% duty cycle?

YES:
Use LXS w/optional AC
servo molor or Sanyo

Denki 100% D.C. driver

NOTATALL:
Use LXS Moptional
AC servo motor

LXSH2SB

When using a stepping motor actuator must be operated at
less than 50% of duty ratio independent of pay load value.
Continuous operation time should be less than 30 seconds.
Duty ratio: ralio of actuator operating time and suspended
time in a cycle. lt is calculated by the formula below.

Duty ratio = {Operating time / (Operatlng time +
Suspended time)) X 100

Refer to the examDles.
Continuous operation time: time between the init iation and
the end of slider movement
Remark) The operation provisionally ends when slider turns
at the stroke end; the operation is no longer "continuous".

Figure l
Dury Efo - 1(1 + 1 + 0.8)/(1+0.9 + 1 +0.8+1)l X 100 = 50%

@

@

Stoppage

Figure 2

rc Qglc

Duty lllio - {(4 + 3)/ (4 + 0.2 + 3 + 2D X 100 = 76%
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Criteria of Accelerating Speed (Horizontal Orientation)

LXPB2SA LXPB5SA LXPB2BC

I ri'"5r I , " ., ' _Lli:, 0o" oool

ACaution
Pay load should be under the maximum pay load.
Acceleraijng tjme is decided per pay load and reached speed.
It operating beyond lhe range shown in these graphs, unit may function lmproperly

These graphs consid o{ dala\rhen SMC made DC power supply input lype drlver unil i5 used and the exciiaiion is hall step.

Data varies dependinq upon opelating condilons.

LXPB5BC

,-]]

LXPB5SB LXP85B

@€rrc'rc
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Deflection qlaniily al lhe poinl indicated wiirh arrcw rf
rhe  er lended ) ra le  o l  eec ' r ,c  acrLa to , . / "e -  load  L

f *
t__i-r i lu  - - - - - i -  I I  I

Deflection quantityat lhe poinl indicaled wilh affow ln
lhe erlended srare ol eecu,c a!rualo \,!l-en load,o

l ;

l 5
t 6

t i
] F

zo ?zg{C'



tleslric Actrfllor$

a
Working fange to l inear bai l  bearing. Use within al lowable thrust.

zoo 
- 

T---*J--

rf
I

IT--- 
-r -- tl

l - r
)  = _ 1 )
, 4  \  t l
1 

-;-- )

Over 100 stroke

Eccentrlc distance: L(mml

75 | 2.47

1oo I zJt 
-

125
1 5 0  '  , , e
1'rC ' 

";

?00 I 1.8,

|  ,  ^ -  - l -  ^ - t  I
I fti-+i-*-t'-1 |l t  ' +  t r

Non-rotating accuracy of plate
Non-rotatng accurary 0

10.09.

$mies L)(P

Operating condit ions

It|odd $slediru ltleiludl

when LXP is used as lifter

Lateral load allowance

50 to 100 stroke

4SI{C zr
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L X P
O",u*o, "r,"p"fi?'Ic.dffiAil

Screw lead

B
T
I

o.l

a Number ot auto switch
t1--'l-G'l
[?T,,*l
ffi
swltch type

Origin Home Switch Informalion
LX series acluators are available with an optional photo micro sensor as an origin home switch to detect when the
acluator is fully retracted. The LCOC series positioning driver requires an input from the origifl home switch or sorn€
other sensor when homing the actuator. The origin home switch can be us€d for other purposes as well, and likewise
other sensors can be used to trigger th€ home position. Please reter to pages 42 and 45 ot this catalog tor more
information and precautions regarding the optional origin home switch.

Origin point switch

Wilh (Wire length: d.3m)

zz@98
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L X P B
e"tuuto, "tr"pJ-

Auto gwitch type

' i ' , .

E :

Origin Home Switch Infotmation
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LCOC seies positioning drjver requires an input from the origin home switch or some
other sensor when homing the actuator. The origin home switch can be used for other purposes as well, and likewise
other sensors can be used to trigger the home position. Please refer to pages 42 and ,15 of this catalog for more
intormation and precautions regarding the optional origin home switch.

Origin poinl switch

Wilh (Wire length: 0.3m)

: l 50mm

100mm
125mm
l5Omm

!?6' 175mm

r00. 200mm

' Beier to page 47 torludh€r specrticalions or auto switch.

Ag{c"2"



How to mount actuator

$0lli0$ UP _ mmFunscmicmuilols
fiot{ n floll|lt u(P

ACaution
Aolt snould be at lead 0.5mm shorler than tbe max. rjghtening deprh ro
prevenl boll lrom pressing the body

How To Operate The LXP
The standard LXP series actuator is availabl€ with either a 2-
phase (2.0A,/o) or a s-phase (0.7A"ie) uni-polar DC stepper
motor. The motor requires a driver to move the motor based
on the input commands. The LXP can be operated with either
the Lo6D-220AD (,2s) or LC6D-507AD {5o) basic srepper
driver, the LCOC-220AD (2o) positioning driver, or other
compatible driver. See pages 40-46 for more information on
SMC's LC6 series drivers.

How to mount work

z+QSNE
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LXPB-B-
With brake

C section details

*(

@

)"
o

- l -  E  r --9- I
, 4 .  r l  I

o\zoh i l
7A
86.2

Nol6) Conlacl proleclion
cncuil is requirod
wnenconnecnng

t I shows th€ localjon at which orioin point swilch operales.
Without brake

Cross section BB

l\rodel D F L

LXPB B- -  50
52

1 5 4 231

L X P B - B - . 7 5 173 256

L X P B _ B _ - 1 0 0 204 281

LXPB - B -.125

120 90

246 323

L X P B - B - - 1 5 0 271 348

L X P B _ B _ - 1 7 5 296 373

LXPB_B_-200 321 394 ?$rc zs
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0i|llomiom - $lift $crExi tlE

LXPB S
With brake

I I shows the localion at which origin point swiich operates.
Without brake

C section

Brake electric
circuit

YellowC;-

*1
Y e l l o w O Y ! - - r

Note) Contact prolection
circuit is required
wnen connectng

t 7 3  l

C section detail

Cross section BB

zsQg{c"
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* Wflh one puls€ inpul

Construction

Specifications
" ' 

I lxsrzgA:
Stroke (mm) 50, 75, 100, 125, 150

Motof 2-phase stepping motor s-phase stepping motor

Screw (mm) sg Lead 6 s8 Lead 12 68 Lead 6 eB lead 12

Max. pay load (hofizontal) 9kg 4.5k9 6kg 3kg

Max. pay load (vertical) 4l(g 2ks 2kg .l Kg

Max. speed 100mn/s 200mm/s 100mm/s 200mm/s
Posilioning repeatability r0.05mm
Type ot guide High rigidity linear guide

Operating temperature 5 to 40"C (No dewing)

Static
moment
allolvance

Pitching (Nml

Rolling (Nm) 15.7

YalYing (Nm) 7.84

: i iicrtri

Ball screw s8 lead 2mm og lead smm 08 lead 2mm 08 Lead 5mm

l\ra( altoi/abbl Horizontal 100N
|trfqStrt Vertical 50N(220N) 50N{90N} 50N(160N) 50N(70N)
l\rax. speed 30mm/s 80mm/s 30mm/s 80mm/s
Positioning repeatability r 0.03mm r 0.03mm

Min. lead '
Half step 0.0o5mm 0.0125mm 0.002mm 0.O05mm

Full sbp 0 .01mm 0.025mm 0.004mm 0.01mm

@9[c'2,
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Greater than 50% duty cycle?

YES:
Use LXS w/optional AC
servo motor or Sanyo

Denki 10o'/. D.C. driver

LXSH2SA

LXSH2SB

When using a stepping motor actuator must be operated at
less than 50o/o of duty ratio independent of pay load value
Continuous operation time should be less than 30 seconds.

Duty ratio: raiio of actuator operating time and suspended
time in a cycle. lt is calculated by the formula below.

Duty ratio = {Operating time / (Operating time +
Suspended lime)l X 100

Reler to the examples.
Continuous operation time: time between the initiation and
the end of slider movement
Remark) The operation provisionally ends when slider turns
at the stroke end; the operation is no longer "continuous".

@E

@

Stoppage

Figure 1
Dutyr.do=l(1 +1 +0.8)/(1 +0.9+1 +0.8+1JlX10{=509i

Figurc 2

,aQgrc' Dury lat io = ( l+3)/ (1+0:+3+2) X 100.76%
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Table receives moment from each direction according
gravity of work. Overhang of work should be within the
in the fioures below.

Pitching

Mep

I

Dellection quantity ai the point indicaied with
afiow in the extended state of slide table when
load is given to lhat poinl-

W: Applicable load weighl (kg)
L1, L2: Overhang digtance to the center of gravity of work (mm)
ar Acceleraiion ot wofk (mm/sec2)
Me: Kinetic momenl

Rol l ing

to center ot
range shown

Yawing

tMey

[,4er (

How to use the graph
1. lJ work ovefiangs to the direclion of "L1" or "L2", 70% of applicable load weighl shown in the graph is lhe upper limit.
2. The gfaph above shows the case of horizonta orientation oI actuator. lf using in verlical, statrc moment should NOT exceed slalic momenl allowance-
3. Above graph is based on calc!lationi therelore, there may be dilierences frofi values of actual usage. Safe margin musl be laken inlo considelalion when designing.
Seethe sperilications ol each modellor s1alic momen allowance,

Table Deflection
Delleclion quantily at the point indicated with
arrow in lhe extended state of slide table when
load is given to lhat poinl.

Oelledion quanlily aithe point F in the retracted
slale of s de rab e when load is give- ro the poinl A

I  r _ t  _-P rr tF
I  L ]  ]  F

tr;l=- 
. -;."

1 2 3  4  5
Load (kgl

6 7  8 I

E
_ 6

9 "
. q l

. L 2

. t l

-qsIE zs
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Criteria of Accelerating Speed (Horizontal Orientation)

Criteria of Accelerating Speed (Vertical Orientation)

LXSH5BC

E
E

.of /.

' t

LXSH2SA LXSHSSA LXSH2BC

l t , , , , . - ' , ,  r , , , . ' , , , L L
001 0 'D2 003

L 
.rime 

G)

LXSH2BD

A,Caution
Pay Joad should be undet the maxjmum pay Joad.
Acceleraling time is decided per pay load and reached speed.
lf operaling beyond the range shown in lhese graphE, unll may function impropeiy.
These graphs conslst of daia when SI\,C made DC power supply input type driver unit s used and the excitation is hali step.
Data varies depending upon operating conditions.

€

;

LXSH5BC

: : . : : ;

0.0r a.a2 0 03

\ ; i

zo-49G
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L X S H
o",u",or"n"*-f T

tTlg","""- I
*t,o.l

Screw lead
Sensor plale is atlached with proafiity swilch
specilicalions. wh€n aulo switch and proximi9
swibh are used, specify the part numb€r oi
prox flity swilch after arlo swilch part numb€r,
Ex.) FgN1G2

Proximity Sensor Intormation
Ths LX senes us€s SUNX brand GXL-8F seies micrc Droximitv
s€nsorc. For mors infomaiion on these sensors, pl€ase visit ihe SUNX
w€bsite at www.sunxramco,com

'Uni1s wilh fie sutlix I arc varied o€cillaling lrequency type. Use lhis type when installing 12mm or
clo€erio lhe nearesl sensor. Separaie Wat least 2mm wtlen usingthree or more sensors.

Applicable driver unit

B

,.t. '

SUNX Part Number GXL-8F I GXL-8FB ] GXL-8FI GXL.SFIB

Sensing Type Approach-ON Depad-ON Approach-ON I Depart-oN

I Varied Fr€quency' Varied Frequency'

Output NPN Open-Collector (100mA)

Sensing Direction Front
Sensing Range 2.5mm 120% (raled), 0-'1.8mm (normal)
lndication REd LED WhEN ON

Cable Length 1m, extondable up to 100m

@Sl'rc'st
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Number ot auto switch

Type of auto switch

Screw lead

Origin Point swilch

Origin Home Switch Information
LX series actuators are available with an optional photo micro sensor as an origin home switch to detect when the
actuator is fully retracted. The LC6C series positioning driver requires an input trom the origin home switch or some
other sensor when homing the actuator. The origin home switch can be used for other purposes as well, and likewise
other sensors can be used to trigger the home position. Please refer to pages 42 and 45 of this catalog for more
inlormation and precautions regarding the optional origin home switch.

Wilhout brake

S

'Relerlo page 47 for the fudherauto swilch specilicalions.

szQ$IE'
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How to mount LXS

Sel'ies L)(S
[NTol||ol|ilU$

How to mount actualor
Actuator has s-way mounting method as shown below. Select the
optional method according to your requirements.

ACaution
Bolt should be at least o.smm shorter than the max. lighlening depth to
prevent boll lrom pressing the body.

ACaution
Boll should be a1 least 0.5mm shorler lhan the max. tighleninq deplh lo
prevent boltfrom pressing lhe body.

How to mount work
Work can be mounted on 2-face of actualor bodv.

ACaution
Boll should be al least 0.5mm shoder lhan lhe max. tighiening doplh lo
prevent bol from prcssing lhe body.

How To Operate The LXS
The slandard LXS series actuator is available with either a 2-phase
(2.0A/o) or a 5-phase (0.7l|/s) uni-polar DC stepper molor. The motor
requires a driver to move the molor based on the input commands. The
LXS can be operated with eilher the LCOD-22oAD (2o) or LC6D-
507AD (5o) basic stepper d ver, the LCGC-22oAD (20) positioning driver,
or other compatible driver. See pages 40-46 lor more informalion on
Sl\4C's LC6 series drivers.

@

Eolt
I trlax. tightening deptn

(anm)

LXS [,46x1 7.4\75.5) 1 0

SlllE gs
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L X S H _ B _
With brake

Without brake

Brake electrical circuit

Nole) Conlacl proleclion circuit is
required when connecting brake.

Model D F J K L N

L X S H _ B _ -  5 0 4 6 270 1 7 7 177 6 52 55

L X S H _ B _ . 7 5 4 6 295 202 202 6 47 65

LXSH B -1OO 8 320 227 227 6 47 75

LXSH B -125 4 8 70 345 252 252 6 4 7 85

LXSH _ B .150 6 I 370 277 277 8 47 65

5.8

t-_1
r l o l

:  r = -
tl--

s+ 4g{c'

T-slot A dimensions T-slot B dimensions
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Brake electrical circuit

verro*,14\
I

Y"tto*ld

Nole) Conlact protecUon circuit
i5 rcquired when connecting

o+ts *! o"o+ oeep 3o
3 l"!l

t\rotor
Photo micro sensor wire(3oomm)

[ ] shows lhe localion al which
ongtn pornr sw cn operates.

Cross section C-C

T-slot B dimensions

Cross section C-C

LxsHnsE
With brake

Without brake

F-Ms Thread 10 Deep

F/2 l)xc 25

Model D f G, I K L !,! I ':"1
6 65 274 1 7 7 1 7 7 6 52 55

-r5

loo
. 6 . 202 202 6

8 65 320 227 227 6 47 75

litzs . 70 345 252 252 6 47

150 6 8 370 277 2 7 7  r 1 65

#i ..
:: fl ffi-i+-sLJ
r€r

T-slot A dimensions

@$rc'su
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Note1)Acseromolor isbasca | |yava i |ab le incombna l ]onwihdrverun i iHoweve l , ln thecaseotRe i 'No1to4 ,Se l iesLc1shoudbesepara le |yordered
ofdr iver !n tw i thAcseruomotor .PLeasecontac is [ / l c fo l i t spadn!mberwheno ldenngduetoSpec ia |p rod lc t '

Nole 2i AC seruo rnotor equ pped modeldoes not have molorcover

AC servo motor model external view

x12

$unies tX$

a

100vAc
20OVAC

100vAc
30w

200v

30w
200vAc

AC Servo Motor

100vAc
TS45O1N-rslsotl 

I Nole  1)

l

Applicable Applicable
Tarna€Fwa Sek 

I 2OOVAC
TS45O1N AppLicable L Applicable

3 - . '
TS4501N

I 100vAc MSM2AZ2lA I \4SS2A121P

6 I 200vAc t\,4st!l2AZ21 A l\,tss2A321P Applicable

..:."*-. ] 100vAc lryIleL NIS[,13AzP1A IMSD3Al PlE

MSM3AZPlB MSD3A] PI  E Applicable Applicabre

t " " Jiii'"li Jl'"i.' ii', l 200vAc
wLq9!!. t"!sl,,43AZP r A MSD3A3PlE

F r\4st,i3AzP1B N4SD3A3P1E

r :
lOOVAC

HC-PQ033 NIR-C1OA] Appl icable

HC.PQO33B MR-C10A1 Applicable Applcalrle

200vAc
HC PO033 I\,IFI'ClOA

HC.PQOJ3B tvR-c10A

100vAc
SGI\4E.A38F12 SGDE-A3BP

SG[,1E.A3BF]28 SGDE A3BP Applicable

] 
Yasukawa Eleclnc

2OOVAC
SGME A3AF12 SGDE.A3AP Applicable Applicable

1 A l SGI\,IE.A3AF12B SGDE'A34P

36 sfrc

30w
100vAc x l 5

- x19
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Different Actuator Operation Methods
DC stepper motor actuators and AC servo motor actuators are not that different from familiar pneumatic cylinders and actuators.
Electric actuators give you more control and precision, and in return they require more explicit instructions than pneumattc actuators.
Compare the basic ditferences inthe illustrations below.

Pneumatic System
The PLC is programmed to turn the outputs

on or off based on the various inputs. In this
example there is an output to each solenoid on
the pneumatic valve, and 2 inputs from the auto-
switches on the cylinder, for a total of four l/O
points. The solenoid valve directs the air
pressure to move the cylinder piston, and the
auto-switches tell whether the rod is extended
or retracted.

DC Stepper System (LC6C)
The Valve and tubing are replaced with a

driver and wiring. The PLC is programmed like
betore, but the driver is also preloaded (using a
teaching pendant) with different moves, speeds,
and acceleration rates. The PLC then uses l/O
to tell the driver which moves to make, and the
driver reports back when it's done. This gives
you multipoint positioning and speed control of
your actuator.

DC Stepper System (LC6C)
Here too, the valve and tubing are replaced

with a driver and wiring. This time the PLC is
programmed to send out quick pulses instead of
steady ON or OFF l/O. lvlost PLCS have high-
speed pulse outputs built in, and plug-in cards
are available too. This lets you lake total control
over the actuator by pulsing the motor clockwise
and couterclockwise for your moves.

AC Servo System
The AC servo system uses a driver like the

DC stepper system (LC6C) above, but atso has
a controller for automatic acceleration, position,

& velocity control. You preload positions, speeds,
and routines into the controller, and then use the
PLC to run them. The driver uses the controller
instructions to turn the motor, and the encoqer
tells lhe controller the current position. SMC's
LCt is both a controller and driver in one.

+ - - - - - - >

+ +

tlBcfll'icAcumm
$tm!r|||omCmflowylrxl

I er-c Ir l
+ +

'o*{c'sz
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LX Control Methods - LC6C
The LC6C is a easy to use yet full function positioning driver tor 2-phase LX series actuators. Simply pre-program up to
28 incremental or absolute moves and 8 speed proliles using the LCs teaching box. Then select amove using a control
box or l/O from your PLC. The LC6C automatically moves the LX the desired amount, and gives an "all done" output when
complete. To make things easier, up to sixteen LC6C drivers can be preset at once using a single LCs teaching box
See page 40 for more intormation on the LC6C.

ucmtrtilsuds-l[8c

PLC wilh rlo dad or simple conrDr box

saCzg[C'
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LX Control Methods - LCOD
The LC6D is a basic DC stepper motor driver designed especially for 2-phase and 5-phase LX series actuators. LC6D
takes a pulse signal from the PLC counter or other source and excites the motor in full or half steps. The LC6D features
photo-coupler l/O isolalion, an automatic current reduction when the motor is stopped, and an on-demand power down
feature to disengage the motor. The LCOD is rated for a 50o/o duty cycle. 100o/o duty cycle micro-stepping drivers are
available for this series from Sanyo Denki America. or Applied Motion Products.*. See page 45 for more information
on the LC6D

. Contact Sanyo DenkiAmerica at (734)414-8640 tor information on their PMM-lVD-5303'l -10 series driver*. ContactApplied Motion Products at (800) 525-1609 for information on their Si354O series driver/indexer.

U Cmbd ltlsl|[fr.[[80

LXF LXP LXS

4ffi^ ss
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Series LCGC Positioning Driver
. Driver LCGD has built-in Dulse control function

. Position information can be set up to a maximum ot 28 points

. Point movement can be easily accomplished with a PLC, etc.

. Compatible with Series LX electric actuator 2-phase stepping motor

Application examples
Can be used in oDeration Datterns like these.

System configuration

To be provided by customer

4 9 r c "
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How to Order Specifications

LC6C -220 A D

Dimensions

Compatible actuator LXtrD2trtr-!trtrtr!
Power supply 24VDC t 10ol. Max. 3.0A
Number ol setting posilions 28

Position setting method Setting with dedicated teaching box
(LC5-1-T1-02)

Position control method Absolute and incremental moves
Speed: 6 to 200mny's (with feed screw lead of 12mm)

Input signal capacity Optically isolated input
24VDC Max. SmA

Output signal capacity Optically isolated output
Max. 30VDC or less Max. 20mA

Parameter setting Position data setting, Speed acc€leration setting, etc.
Indication LED LED for power supply, LED for alarm
Operating temperature 5 to 40'C

Dedicated teaching box
LC5-1-T1- 02

LC6G22OAD

ffi-

lul.lr;r I

ILI-L-|

ilililililit ilililil[

B B.ts.
B.B-BE

6:i%
\@V
@ @

F::] _

iElllEFffil
El ffi

L ]
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Series LCOC
Connecting Example
. Power Connector
Molex lnc. part numb€r 39-01-2180 (receptacle), 39-00-0039
(pins). Uses crimp tool 1'1-01-0014 and pin dxtraction tool
numbe|I l -03-0M4.

(POWER Connector) (Electric Actuators)

trtrtrtrMEEre
tslt6ll=7tr-@mmtrfol

r|s

ORIGIN SWITCH (+) 4
i t-----=
i - - l

f(our) 5

t) 6

LllVlT SWITCH (+) 7
I
I

r r -
r l
: l

f(our) B

(1 I

A PHASE (Orange)

24V 1
+,  DC24V

OV

+zQg{C'
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Series LCOC
Connecting Example
. lnterface Connector
Omron part number XG4M-2030

(lnterface Connector)

E-lt4l 1ol1 8l lTd[Z Fa [d [dtrEtrtrtrMtrEM
Viewed from cable side
not PIN side.

Point Input A

Point Input B

Point Input C

Point lnput D

Bank Input #1

Bank Input #2

Bank lnput *3

Emergency Stop Input

Alarm Reset Input

J

6

7

I

1 0

1 2

1 3

1 4

1 6

1 7

'18

1 9

I
I

hput (+) COM

Point Output A

Poirn Output B

Point Output C

Point Output D

READY Output

BUSY Output

Origin Move Complete

Alarm Output

@Stt'+s
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LCOC Program Example
LXS Work Transfer
Below is an example ol a work-transfer program. Move the
actuator out 800 pulses to inspect the first work piece, then
increment out 1,000 pulses three times for the remaining
three work pieces and linally return to home. Use the LCs
teaching box to preset the LC6C with the position and
speecyacceleration information.

Operation DULCOC Actions & Reactions

1 Initialize 1. OV to Emergency Stop input.
2. No alarm output should be on.

Move actuator to origin/home. 1. Set bank 1,2, & 3 inputs otf.
2. Set point A input on.
3. Busy output is on while actuator homes.
4. Busy output turns off, and origin return outpul turns on.
5. Set point A input otf, and point A output turns otf.

3 Load 4 work pieces.

4 Move from home to point A
(800 pulses)

1. Set bank 1 input on,2 & 3 off.
2. Set point A input on.
3. Busy output is on while actuator moves.
4. Busy output turns off; point A output turns on.
5. Set point A input otf, and point A output turns otf.

5 First work piece is inspected.

6 Move from present position to
next piece (incremeni + 1,000
pursesl.

1. Set bank 1 input on, 2 & 3 off.
2. Sei ooinl B inout on.
3. Busy output is on while actuator moves.
4. Busy output turns otf; point B output turns otf.
5. Set point B input otf, and point B output turns off.

7 FeDeat steDs 5 and 6 three more limes.

8 Betum to home. '1. Set bank 1, 2, & 3 inputs off.
2. Set point A input on.
3. Busy output is on while actuator homes.
4. Busy output turns otf, and origin return output turns on.
5. Set point A input off, and point A output turns off.

Return to step #2 to reoeat.

++@g[c'
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How to Order

LC 6 D-12
TT -T

Corresponding motor I | |
tTTs"pp"r""i"'-l | |

.".*,."1 |
l- D F'r".'r;'b";tl I

".,,5j;ffJll*fflJ

A D

Motor rated voltage

oriver power supply
l-p-Tr4vpc 1

' '07'cor€sponds to 5-phase lype
'20 cofiesponds to 2'ph6e 1ype.

Specilications

1. ON: ExcitalionlHalf step
2. OFF: Aulo currenl down lunction

olt OFF
Half step Fullslep
Felease Seftng

Aulo current down; Funclion lo automatically reduce 50% Of current output 10 moor when stopped.
Power clown input; Current flovr to motor i5 shut down by this input, and molor goes to non-excilali(

ON

I Lc6942olro
Power supply 24VDC!10y",3A 24VDC!10/",2.54
Excitalion
(Step angle) -

Ful lsrep (1.8')
Half step (0.9')

Ful lstep (0.72')
Half slep (0.36")

Motor currenl 2-olphase i o.7slphase
Input siqnal Photo coupler input (lnput imDedance 330Q)

Max. Input frequency 1okHz at Ful lstep
20kHz at Half step

Function ** Aulo current down". Power down inout
Connecting method Connector
Ambient temoerature 5 to 40'C
Ambient humidity 35 to 85% (No dewinq)

Corresponding
SCtualOr

LXSH25
LXPB2S

LXFH5S
LXSHsS
LXPBSS

'Set by tunciion change switch. Product is sel as shown below when shipped trom factory-

Qglc'cs
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Connecting example

Positioning Lrnit

+24V

GND

c
o
E
F

{i

ql

(l

I

qa @gE
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Auto switch specifications

Auto switch internal circuit

.Lead wire---Oilproot vinyl heavy insutation cable, s2_7, O.15mm, x 3 wire (brown. btack. btue)
0.18mm2 r 2 $,tre tbrown, blrel

.lnslrlalion resisrance--...-5oMQ or more at sOOVDC (Between tead case and cable)

.Withstand voltage------1,OOO VAC for 1 min. (Belween tead case and cabte) .hd[aror tiqhl-_. -Light at ON.Ambrenllemperature--..',10 to 60.C .Operaling time----1 ms or tess

.Shock resistance--1000m ,-s, /1O2c I

Auto switch dimensions

D-F9N D-FgI{/D-F9P/D.F9B

A Caution
Auto swilch mouniing tool
lJse walch maker's screty driver wilh a
gr,p diameter ot 5 lo 6 mm lo tighten
the set screw which is clelive€d with

Tightening torque
The tightening torque shoutd be O.OS to
0 . 1 N m .

o
Blue. o

o

o

o

o

tlgcFic Aolmlot$
$ilil $hlE $tildl 0+0 Ul8/]iliru, 2-ulm

3 wire, NPN oul put

'Allt\e solid slate auto switches are equip€d with indicalor tighl.

(Grip diameter: 5lo 6 mm)

?9{c +z
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3 wire NPN
{Wnen porersource lor switch and load is common.)

3 wire PNP

(When power source for switch and Load is noi common )

Typical PLC (sequence controller) connection circuits

Connect according to the input specification
ol PLC because the conneclion melhod
varies wilh the input specificalion ol PLC.

PLC internalcircuit

AND(serial), OR(pqral!91) connection examples

3 wire NPN/Sink input

3 wire NPN/AND connection

2 wire 2 pcs-/AND conneclion

3 wire NPN/OR connection

2 wire 2 pcsJOR conneclion

When 2 swilches are connecied
by ANO, load vollage willdecrease
at ON and these connections may
cause malfunction of load.
Indication lights up when bolh
swilches are ON.

When 2 swilches are cohnected
as OR, load voltage *,ill increase
at OFF and these conneclions
may cause mallunction.

Load voltage at ON=Supply voltage - Residual voltagex2 pcs.
= 24V-4Vx2 pcs.
=  1 6 V

Example) Supply voltage 24VDC
Switch internalvoltage drop 4V

Load voltage at OFF = Leakage currentx2 pcs.xLoad impedance
=  1mAx2  pcs . x3kQ
= 6 V

Exarnple) Load impedance 3 kft
Switch leakage cureht 1mA

o o

Blue Blue

48 @strIc"
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Standard photo micro sensor for origin point

Terminal
Brown o

L'

Black OUTPUT

Blue DND(ov) O
'ON while lighl is shaded. ll "L' terminal and
"+' terminal are shorted, it changed to ON while
light is passed.

SVDC to 24VDC -109o, Ripple(p-p) 1oe. or less

SVDC to 24VDC, Load cufient('lc) 100mA, Residual voltage 0.8v or less
sVDC to 24VDC, Load current{1c) 40mA, Rosidualvohage 0.4V or less

-25 to +55"C (At holding: -30 to
Operation: 5lo 85%RH (At holding: 5 to

level circuit

Output cjrcuit

'ln the cas€ of use in voltage oulput, rcsistorshould be in$alled al
'BL' and use load 2".
R€fer to the page lorlhe cdte.ioo ol resislor.

Time chart

("1'-'+' shon circuit)

oN while light is p$ed

oN whiE lighr is shad€d

tnaicaro, t,onr Li9hl ON F1-F r.l
lRedl LightOFF _.....u

ON

Load 2
L

('L -'+" Open ci(cuit)

ON while lighl is passad

oN whrl6 lshtrs shaded | ' -l

Light ON

ON

L

@91ft'+s
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Closed Loop Control Systefl

DrJty Clcle

Full Slep

tlalf Step

Indexer

Input Frequency

Linear Guide

Lineadty

Loop, Open or Closed

Common Terms Related To ElectricActuators
A fvefhase motor runs much smoother than a two-phase motor because it has two more magnetic poles than a twc
phase motor does. This means there is less torque dpple or vibration from resonance. However, actuators with fve-
phase motoF have slightly lower payload ratings than those wjth twcphase rnoto|s.

housing with recirculating ball beadngs inside. The lead screw has rnachined grooves for the ball beaings to roll in. SMC
olfers two lypes of ball screw: a ground type (higher precision, higher cost) and a rolled type (lo/ver precision, lower cost).

mance ot the system by providing better acceleratjon ard speed capabilities as well as better system stability. Tfle
dosed bop control system also provides assurance that lhe programmed position is actually achieved . See also Open

2+hase irotor, s+hase Motor

on a |eao screw

L@p C@trd Esten.

Duty ryde is the vadation of torque or speed or both with t@
has a duty cyde of 50%, regardless of actuator load. Also, LC6 continuous operation may not exceed thirty sec;nds.
Conlinuous operation is detined as the lime from when the slider begins to move until it stops moving (nol just pauses at
stroke end).

run time + stopped time

a logc pattem
detemined by the stepper motor sfuclurc). FoI example, SMC'S sphase LX actuator molors a.e divided into 500 steas.
Thus, one pulse in tull step mode equals (360. + 5OO=) 0.72" of shaft rotalion. See atso Stepping.

divided into 200 steps. Each pulse in hall step mode equals 0.9" of rotalion. See also Steryng.

sequence, sLich as a single move or a sedes of moves that are stored in '?nernory', available for continuous positjoning
tasks. SN4C'S LC6 does not have this feature.

wave qycles per second. These are listed in terms of kilohertz, meaning thousand rydes.'
tq,,*"n*"r JIILL

applications needing high preosion, high rigility, high repeatahtity, and tow lriction.

overa range of input values.

pare to the ofiginal commands). sMc's electric ac{uato6 equipped with Dc stepper moto6 are open loop; that is, there
is no feedback other than autcswitches. SMC'S AC se^/o etectric actuatoF are closed loop if an applicaion has ifregular
or unpredictable foads, a closed]oop system may be desirabte over an open-loop one. see also closed Laop conid
System, Open Loq Control Systetn.

a

a system some sort

regular increments srnaller than a half step. Micro-stepFing is a funclion of the ddverj
this feature.

Micrqsiep

Open Loop Control q/stem

SMC'S LC6 ddver does not have

open loop control system is a
positioning There is no positlr confrmatlr feedback from the rnotor itseli See also Ctosed L@g Contol Svstem.

servo sy$em E a

tion and velocity feedback, whereas stepper motors are open loop systems.

A servo mechanism will delect and attempt to correct devialions from the desi€d outsut. Setuo systems can offer higher
speed, torque, and acceleraiion fexibility tnan step molor systems. Also, a servo is a closed-loop syslem, providing po6i-

Slile Screw

Steppea Motor

Slepping

screws are

accepts

a proper

are in direct contact when moving. Slide screws give !'vorse positioning repeatability, but are mrch less expensive than
ball scre',//s.

actual ircremental motion stepper rnotors are inexpensive, simple to position, and offer high torque and good resolution,
but nc posilion feedback.

process
the required stepper motor windings with dnent at appropdate times to create incremental motjon. Fu -stepping, nali-'
stepfing, and micrqstepping are a funclion of the stepper rnotor driver, ard not the motor itself. See abo Fult SteD. Half
Step, Micro Step.

4 SlllE sz
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These safety instructions are intended to prevent a hazardous situation and/or equipment
damage. These instructions indicate the level of potential hazard by label of "Caption",
"Warning" or "Danger". To ensure safety, be sure to observe ISO 4414 Note 1),
JIS B 8370 Note 2)6n6 other safety practices.

' - - -  
- f - - t

I
I A CaUtiOl] I operator error could result in injury or equipment damage. !

I
I

A Waf n i n g : operator error could result in serious injury or loss of life. t
I

r \ a l

l\ Uangef ! In extreme conditions, there is a possible result of serious injury or loss ol life. I
I

L - r r  * - - J

Note 1) ISO 4414 '. Pneumatic fluid power - Recommendations for the application of equipment to transmission and
sysrems.

Note 2) JIS B 8370 : Pneumatic system axrom.

1 The compatibility of pneumatic equipment is the responsibility of the persOn
who designs the pneumatic system or decides its specifications.
Since the products specified here are used in various operating conditions, their compatibility for the
specific pneumatic system must be based on specifications or after analysis and/or tests to meet your
specific requirements.

2 Only trained personnel should operate pneumatically operated machinepy
and equipment.
Compressed air can be dangerous if an operator is unfamiliar with it. Assembly, handling or repair of
pneumatic systems should be performed by trained and experienced operators.

3 Do not service machinery/equipment or attempt to remove component unftil
safety is confirmed.

l . lnspection and maintenance of machinery/equipment should only be performed afterconfirmation of
safe locked-out control positions.

2.When equipment is to be removed, confirm the safety process as mentioned above. Cut the supply
pressure for this equipment and exhaust all residual compressed air in the system.

3.Before machinery/equipment is re-started, take
rod etc. (Bleed air into the system gradually to cre

4 Contact SMC if the product is to be us
l .Conditions and environments beyond the given s1
2.lnstallation on equipment in conluction with ator

equipment, food and beverage, recreation equipr
safety equipment.

3.An application which has the possibility of having negative effects on people, property, or animals,
requiring special safety analysis.

50 ?$Ic"
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ACaution
1.A protective cover should be used for

instal lat ions which could present
danger to the operator.
In cases where the work or moving
sections of the actuator may present a
hazard to the operator, installation should
be such that the operator cannot directly
access the moving sections.

2.Take care in mounting the actuator or
work so that components cannot be
loosened.

3. l f  dangerous situation at the
interruption of service of electricity or
at produci fai lure can be predicted,
safety mechanism should be installed
so that machinery/human operator will
not be damaged. Suspending system
or lift also needs to be considered as
countermeasure to prevent object
from dropping down. should be
instal led so that machinery/human
body will not be damaged. Suspending
system or lift also needs to be
considered countermeasure to prevent
object from dropping down.

Z\Warning
1. Specifications should be confirmed.Use

equipment within the Specifications.

Awarning
1, Do not use in the corrosive

atmosphere.
2. lf actuator is to be used in an area with

excessive dust or dripping/splashing
of water/oil, a protective cover should
be used.

3. Actuators equipped with auto switches
are not suitable for use in a strong
magnetic field.

4. Do not use in an instal lat ion where
cutt ing oi l  wi l l  direct ly contact the
machinery,

5. Do not use in an environment where
cutting powder, dust, spatter etc. are
present.

6. Equipment must be thermally isolated
from any heat source so that no heat
is conducted to the equipment.

7. Do not use in areas where actuator will
be subjected to vibration or shock.

ACaution
1. Do not operate until conlirming whether

equipment can function properly.

2. Mount products after having read and
understood operating manual well.

3. Mounting surface of body/table should
not be marked with scratches.
Flatness of mounting surface may be
compromised; play in guide section,
increased sl iding resistance, etc. can
occur.

4. Do not give strong shock or heavy
moment when mounting work.

5. Flatness of mounting surface should be
less than 0.05mm.
Low quality of flatness of work or base etc.
wil l  cause play on guide section or
increase on sliding resistance.

6. Appropriate connection method should
be taken and accurate al ignment is
required i f  connecting to external
supporUguide mechanism.

7. Do not mount in the areas where
actuator will be subiected to vibration
or shock.
Power-swing- or damage may occur.
Consult SMC if  mountino in this kind of
environment.
-Loss of synchronism

8. Repeatable bending force or tension to
motor cable should be avoided.

Acl[Nl0F P|'0silli0||$
Bs $m to mil lolom haltdliltl

l \ -l\ uanger
1. Before performing wiring operation or

system check, measure the voltage
level by tester one minute after switch
off of power supply. Otherwise, it may
result in electric shock.

2. Wiring operation or system check
should be made by quali f  ied
personnel.

3. Do not touch nor operate the switch
with wet hand to avoid receiving
electric shock.

4. Cable should not be damaged,
stressed, pinched, nor loaded heavy
weight.

5. Do not use equipment in environment
where dusts, particles, cutting powder,
spatter, etc. are in direct contact with
equipment.

6. Equipment must be thermally isolated
from any heat source so that no heat is
conducted to the equipment.

7. Do not use in areas where actuator will
be subiected to vibration or shock.

ACaution
1. Driver unit and motor should only be

mounted  on  non-combust ib le
surfaces. l f  mounting direct ly on or
near combustible material,  i t  could
result in a fire.

2. l f  fai lure occurs on driver unit ,
disconnect the power supply to the
driver. Fire could result from the
continued supply of power.

3. Do not apply any voltage to any
terminal other than that designated in
Operating Manual. Otherwise, electric
circuit will be damaged.

4. Connection to wrong terminal or

wrong polarity (+, t must be avoided,
otherwise, electr ic circuit  wi l l  be
damaged.

5. While energizing or r ight after the
power supply is switched off, do not
touch the equipment due to very high
motor temperature.

6. l f  continuously operating stepping
motor, maintain the duty rat io
mentioned in this catalog or Operating
Manual. l f  the duty rat io is not
maintained or is disregarded, coi l
breakage may be caused by high
temperature.

arSlllE sr



Brake Precautions
Read carefully before handling.
There exists a very slight possibility of the failure of the brake
mechanism; should this occur, inertial running may be seen in
the system. To prepare for such a failure, safety measures for
machinery should be considered and implemented.
Redundant safety measures should be taken particularly for
use as a safety brake.

Construction
, l \ Al\ uanger

1. Do not use in flammable or explosive atmosphere.
Slip at the activation or braking may generate sparks. Never
use in grease or combustible gas atmosphere which has
possibility of flash or explosion.

2. Not applicable for braking.
This brake is non-excitation type designed only for holding and
emergency stoppage. lf repeatedly used for braking, it original
performance and specifications can easily deteriorate within a
short time and brake releasing becomes unavailable. lf using in
this way, brake will be damaged and holding performance will
definitely be compromised leading to accidents such as
runaway of machinery.

Before mounti

ADanger
1. Use the appropriate wire size for the power supply

capacity.
lf sutficient wire size is used, insulation coating will be melted
and electric shock or fire may result.

2. Start operation after confirming proper electrical
wring for the brake.
The brake is locked at de-energized state. 24VDC is needed to
release the lock. A circuit example is shown below for
reference.

Z\ Danger
1.lmmediately stop the operation whenever extraordinary

operation noise is heard or vibration is felt. In the case
where extraordinary operation noise is heard or vibration
is felt, product may have been improperly mounted.
Unless operat ion is stopped for the inspect ion,
machinery may be seriously damaged.

Maintenance
l l . -l\ uanger

1. Do not apply oil nor water.
lf water or oil is applied to sliding friction surface or even body,
torque performance will be compromised drastically and the
system may overrun causing human injury.

sz ?z,S|{C"

induction noise will not enter the mounting
frame so that

$el'ies lJ( Com[acl Act||at0l'$
Pmcrriliotts

Photo Micro Sensor

ACaution
1. Do not operate beyond the rated voltage range.

lf applying voltage over the rated voltage range, equipment
may be damaged.

2. Avoid incorrect wiring such as polarity of power
supply.
Otherwise, equipment may be damaged.

3. Do not short circuit the load. (Do not connect to
power supply.)
Otherwise, equipment may be damaged.

: Power

Z\Gaution
The following conditions should be satisfied when
using switch regulator.

1. Mounting frame is connected to "0V" line of
to the sensor to reduce impedance of

supply close
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u : Power

ACaution
2. Noise fi l ter terminal (neutral terminal to 'ACG") on switching

power supply is connected the power supply's body frame
"FG" and ,0V" of the power supply.

lf the connected circuit is grounded to the earth or mounting
f rame body, its operation can be more stable.
(Recommended by power supply manufacturers.)

G I \-ou 1
.--l 7 +sensor

0v

ACC l l T { o o - \  I

Ground

Insert an approximately 10 mm width insulation plate made of
plastics in between sensor body and mounting frame.

3.

A,Caution
l f  surge voltage is generated on the power supply l ine,
according to the operating condit ions, circuit  should be
equipped with zener diode "2D", 30 to 35V, or condenser, 0.1pF,
etc. in order to eliminate the surge voltage. Do not start the
operation before confirming disappearance of surge voltage,

ACaution
Insert resistor in between power supply and the output to
enable connecting open collector output sensor to
voltage input specification.
4.7kA of resistor is generally used. Suited wattage of
resistor is 1/2W for 24V and 1/4W for 12V.

Insedton ol reststor

+24V

Input terminal(CP)

]-
l 7 l ( l n p u l i m p e d a n c e )
Lir Approx. 4.7 hA

I

OV

G;,,* | "'/

+ r
OrfDrill R

- - - - \
0v

: Vu

Example

?aSlft'ss

Pmcutinns

ACaution
In the case resistor R = 4.7 kC)
At "H" level,
Input voltage VH

z 4.7R= 
R*z u"t= o.rk*o.r* x24v=12Y

At "L" level,
Input voltage VL S 0.4V
Load voltage lc

- Vcc - 24v =5.1 mA<lomA
R 4.7k

See the sensor specifications for residual voltage against load voltage

Others

AGaution
l .Voltage cable/power cable should not be in the same

piping or duct where wiring of Photo Micro Sensor is
in; otherwise, the system may malfunction or be
damaged due to induction. Separate wring or individual
wiring is requried to avoid such a trouble.

2.Avoid mounting in the following locations since failure
may occur.

. Place where the ambient is dusty.

. Place where the ambient is corrosive gas.

. Place where water, oil, and/or chemical material are
sprayed and/or directly contact the equipment.

. Outdoor and/or place where equipment is directly exposed
to strong light; e.g. the sun light.

3. Use product within the ambient temperature range
indicated in its specifications.

4. Operate after having checked its mounting condition if
it is loosened or play is seen on it caused by vibration
or shock.

5. lf organic solvent, acid, alkaline, aroma group carbon-
hydrogen, or fatty chloride group carbon-hydrogen
touches the sensor, it may melt.

6. lf operating with small size dielectric load such as
relay, wire as shown in the figure below. (Reverse
voltage suppression diode should be connected.)

C
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AWarning
1. Confirm specifications.

Do not use switches with load current, voltage, temperature,
impact beyond the specification range.

2.Parallel mounting of actuator
When using two or more auto switch capable actuator or more
mounted parallel to one another, the distance between actuator
bodyes should be 40 mm or more to avoid possible incorrect
operation caused by magnetic force from neighboring actuators.

3.Wiring should be as short as possible.
Lead wire should be less than 100 meters.

4. Internal voltage drop
The internal voltage drop oI 2-wie solid-state switch is larger than
that of reed switch. 12VDC relay is not available.
lf the switches are connected in series as shown in the following
figure, it makes the voltage drop greater due to the internal
resistance of the light emitting diodes (Refer to the internal
resistance voltage in the auto switch specification). The load may
not operate due to the internal voltage drop.

l -o-G-----@
lf used in less than he specified voltage, the load may not operate
due to the internal voltage drop. The allowable range of the load
should be confirmed. Select the auto switch usng the following
formula.

Power voltage - Internat drop votrag" t M':: 9f"t:jllg,- voltaoe ol load.

5.Current leakage
(Solid-state switch)
2-wire solid-state switch has a current tlow in the load to ooerate
the internal circuit at off
Please use the iollowinq formula:

Load operating Eurrent
(lnput off current at controller) > uurrenl leaKage

lf not, switch will remain in the ON condition. In sucn a case use
the 3-wire type.

6. Do not use a load which generates a surge
voltage.
(Solid-state switch)
An output part connected to a zener diode for protection against
surge may be damaged by repeated surges. Use an auto switch
with built-in surge absorbing element when directly driving a load
that generates a surge such as a relay or solenoid valve.

7. Secure the maintenance space.
Space for maintenance should be taken into consideration when
designing machinery.

54 zgfc
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Z\Warning
1.Do not drop or cause impact to $witch.

Do not drop, apply excessive impact (more than 300m/s2 for reed
switch, more than 1000m/s2 for solid-state switch) when handling.
Damage could occur to the inside as well as the body.

2.Do not pull the lead wire wiih excessive
force. Do not pull the lead wile to move the
cylinder.
It may cause breakage of lead wire or damage to the internal
switch element due to the applied stress.

3.Tighten the screw within the specified
torque range.
Tightening with over the specif ied torque may damage the
mounting screw, bracket or switch. lf tightening with smaller
torque than the specified range, the mounting position may slide.

4.Set the switch at the center of operating
range.
Adjust the mounting position of auto switch [o have the piston
stopped in the middle of the switch operating rflnge, or the switch
may operate erratically. (The most suitablelmounting position
shown in the catalog is near the borderline of tlie stroke end.)

Change of lead wire

have been
Equipment

Please note the polarity when in$alling the

Solid etate

Lalehing type
diagnostic

Lead wire colors of SMC switches and related
changed in order to meet Nippon Electric
Industrie€ Associalion Stafl dard No.402'

2 wire

solid state switch with
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AWarning
l.Wiring must not be subiected to repeated

bending stress or pulling forces.
It may cause the wire to break.

2.Connect the load before supplying power.
(2-wire type)
Switch may fail due to excessive current flow as soon as switch
comes ON without load.

3.Check the insulation of wiring.
Do not use wiring with damaged insolation due to risk of a short
circuit  e.g. contact with other wir ing, ground or between terminals
etc. An auto switch may be damaged by excessive current flowing
into the switch.

4.Avoid close proximity to power or high
voltage cable.
Electr ical interference might cause malfunction to the control
circuit ,  including the switch, due to noise.

S.Do not short the load.
The short protection circuit is not equipped with not all the PNP
type. Take care so that the switch is not broken as soon as the
load is shorted. Pay special attention when replacing the power
wire (Brown) and output wire (Black).

6. Avoid incorrect wiring.
1)The 2-wire type is equipped with a protection circuit so that the

switch will not be damaged by reverse connection, however, the
switch is always ON. The switch will be damaged by reverse
connection when the load is shorted.

2) In case of 3-wire type
Eouerse connection of (+) and (-) is protected by protection circuit,

but the switch may be damaged if connecting polarity (+) with blue
lead wire and (-) with black lead wire.

AWarning
l .Do not use switches in an environment

where auto switch is in direct contact with
explosive atmosphere.
The auto switches have no explosion proof construction; it may
ignite explosive gas
Therefore, avoid the use of switch in such an atmosphere.

2.Do not use switches where a magnetic field
exists.
It may cause a malfunction or reduce magnetic force o{ magnet
assembled in the actuator. Contact SMC for a strong magnetic
field resistant auto switch.

3.Do not use switches in an environment
where an auto switch may be continuously
exposed to direct water contact.
Use of the auto switch for long periods of time with continuous
exposure to water should be avoided. lt may cause adverse effect
on insulation or switch malfunction due to deteriorated of potting
resrn

Aul0 $wilch Pmc0[li01|$ 2
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4.Do not use switches in an environment
where oil or chemical is required.
Contact SMC for the use of auto switches in an environment
requiring contact with coolant, cleaning solvent, other kinds of oils
or chemicals for a short time. lt may cause adverse effect on
insulation or switch malfunction due to deterioration of potting resin
and hardening of lead wire.

5.Do not use switches where operating
temperature changes greatly.
Contact SMC for the temperature changes other than normal
range.

6.Do not use switches where a large surge
voltage is generated.
When electronic type machine l i f ter, high frequency induction
furnace or motor, which generate large surge voltage, is placed
near switches, use a switch equipped with a bui l t- in surge
adsorption element and avoid the common wiring. lt may cause
damage or deterioration of switches internal circuit element.

7.Pay attention to any iron powder
accumulation or magnetic substance.
lf cutting or iron powder from welding spatter is accumulated or
magnetic substances are placed nearby, magnetic force ol piston
magnet may be reduced and switch will not function properly.

Z\Warning
1.The following maintenance should be done

regularly.
1)Addit ional t ightening of switch mounting screw

Readjust the mounting position and tighten the screw if screw is
loose or mounting posit ion has sl ided.

2)Confirmation of the lead wire condition Replace switch or repair the
lead wire to avoid insulation fault il lead wire is damaoed.

AWarning
l.Contact SMC for water resistant performance,

bending resistance of lead wires, and use in
welding applications.

Daffi 'ss
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AWarning
Operating manual should be read carefully to understand
and confirm product specifications/characteristics before
mounting.
Avoid using equipment in any mounting method or
operation other than that mentioned in the operating
manual. Otherwise, it may cause failure or malfunction.
Never touch the inside of driver unit. l t may cause electric
shock or failure.
Motor and driver should be used in the designated
combinations.

ACaution
Do not disassemble nor modify the equipment. This may
cause failure, malfunction or f ire.
Do not touch the driver during energizing or right after de-
energized due to high temperature.
When fire or danger to human is predicted due to abnormal
heating, f ir ing or smoking of the driver, shut the power
supply to the main body and the system immediately.

ADanger
. Adjusting, mounting or wiring change shouldn't be done

before shutting the power supply to the driver. Electric
shock may be received.

AOanger

a

a

Wiring should be properly completed.
Do not apply any voltage to the terminals other than those
specified in operating manual. Unit may be damaged.
Connector should be certainly connected.
Certain measure against noise should be taken. lf noise is
on signal l ine, it may cause malfunction. As the
countermeasure, separate strong electrical wire and weak
electrical wire, and shorten their wiring length.

s6 ?aSl{C"
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ACaution

Mount the driver on non-combustible substance. Mounting
directly on or closely to combustible material may cause
fire.
Cooling has to be done so that operating temperature of
body wil l be within the range shown in the specifications.
For that reason, each face of body should be at least 50mm
from other constructions or components.

. Unit should be grounded.
Avoid mounting the driver on the panel where vibration
source such as large size electromagnetic contactor or
circuit fuse breaker is also mounted. Even if driver is
mounted on the same panel with such a vibration source, it
should be separated from the source.
Design the machinery so that the connector can be freely
connected/disconnected after installation.
Use within the specifications. Do not use in the place where
dusts, oil, smoke, conductive dusts, corrosive gas,
flammable gas, or so on is generated, in the place where
exposed to high temperature, dewing, wind/rain or so on, or
in the place where vibration or shock is oonducted.
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Battscrew

Closed Loop Control System

Duty Cycle

Common Terms Related To Electric Actuators
A five-phase motor runs much smoother than a two-phase motor because it has two more magnetic poles than a two-
phase motor does. This means there is less torque ripple or vibration from resonance. However, actuators with five-
phase motors have slightly lower payload ratings than those with tuvo-phase motors.

Both ball screws and slide screws consist of a rolling contiact on a lead screw. For ball screws, the rolling mntact is a
housing with recirculating ball bearings inside. The lead screw has machined grooves for the ball bearings to roll in SMC
offers two types of ball screw: a ground type (higher precision, higher cost) and a rolled type (lower precision, lower cost).

A closed loop control system is a system that utilizes a feedback device (encoder, resolver, and so on) to enhance perfor-
mance of the system by providing better acceleration and speed capabilities as well as better system stability. The
closed loop control system also provides assurance that the programmed position is actually achieved. See also Open
Loop Control System.

Duty cycle is the variation of torque or speed or both with time during a specified operating cycle. The LC6 stepper driver
has a duty cycle of 50%, regardless of actuator load. Also, LC6continuous operation may not exceed thirty seconds.
Continuous operation is defined as the time from when the slider begins to move until it stops moving (not just pauses at
stroke end).

run nme
dun cyrle =

run time + stopped time

2-Phase Motor. $Phase Motor

Full Step

Half Step

lndexer

Input Frequency

Linear Guide

Linearity

Loop, Open or Closed

Micrcstep

Open Loop Control System

Servo

Slide Screw

Stepper Motor

Stepping

A full step is a logic pattem that will produce one unit of incremental motion from a stepper motor (the increments being
determined by the stepper motor structure). For example, SMC's S-phase LX actuator motors are divided into 500 steps.
Thus, one pulse in full step mode equals (360'+ 500=) 0.72'of shaft rotation. See also Stepping.

A half step is the unit of incremental motion that is 1/2 the basic motion step. SMC's 2-phase LX actuator motors are
divided into 200 steps. Each pulse in half step mode equals 0.9'of rotation. See also Stepping.

An indexer is the Dart of a steoper motor @ntroller that retiains the motion command data to determine the move
sequence, such as a single move or a series of moves that are stored in "memory'', avaihble for continuous positioning
tasks. SMC's LC6does not have this feature.

The LO6dnver',s Input signal is a square-wave pulse. Ine Intemal circuit can only 'listen to' a certaan number of these
wave cycles per second These are listed in terms of kiloherZ, meaning 'thousand cycles '

sq,retN(,'es JUUI-

A crossed roller lrnear guicle beanng otlers twrce tne bacl carrying capability of a ball beanng guide, making it ideal for
applications needing high precision, high rigidrty, high repeatability, and low friction.

Linearity is a measure of the degree to which the output of a control device maintains a constant relationship to the input
over a range of input values.

In motion control, these terms are used to describe a system having some sort of speed or position feedback (to com-
pare to the original commands). SMC's electric actuators equipped with DC stepper motos are open loop; that is, there
is no feedback other than auto-switches. SMC's AC servo electric actuators are closed loop if an application has irregular
or unpredictable loads, a closed-loop system may be desirable over an open-loop one See a/so Closed Loop Control
System, Open Loop Control System.

The subdivision of a full-step into some frner increment that the half-step. A micro step is a logic patterns that will produce
regular increments smaller than a half step. Micro-stepping is a function of the driver; SMC's LC6driver does not have
this feature.

An open loop control system is a system that utilazes the stepper motor inherent positioning capabilities to provide precise
positioning. There is no position confirmation feedback from the motor itself. See also Closed Loop Control System.

A servo system is a control system that employs feedback in order to control a desired output such as speed or position.
A servo mechanism will detect and attempt to correct deviations from the desired ouput. Servo systems can offer higher
speed, torque, and acceleration flexibility than step motor systems. Also, a servo is a closedJoop system, providing posi-
tion and velocity feedback, whereas stepper motors are open loop systems.

Slide screws are simpler than ball screws. The lead screw and rolling contact are machined with a trapezoidal pitch, and
are in direct mntact when moving. Slide screws give worse positioning repeatability, but are much less expensive than
ball screws.

lhe stepper motor is the device that accepts the translated electrical current from the stepper driver and converts it to
actual incremental motion stepper motor are inexpensive, simple to position, and offer high torque and good resolution,
but no oosition feedback.

Stepping is the process of supplying a proper logic pattem of drive signals that cause the stepper molor driver to supply
the required stepper motor windings with current at appropriate times to create incremential motion. FulFstepping, half-
stepping, and microstepping are a func'tion of the stepper motor driver, and not the motor itself. See also Full Step, Half
Step, Mbro Step.
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World Wide QS\E Support...
North American Branch Offices For a branch office near you call: 1-800-SMC-SMC1 (762-7621)
SMC Pneumatics Inc. (Atlanta)
1440 Lakes Parkway, Suite 600
Lawrenceville, GA 30043
Tel: (770) 624-1940
FAX: (770) 624-1943

SMC Pneumatics lnc. (Austin)
2324-D Ridgepoint Drive
Austin, TX 78754
Tel: (512) 926-2646
FAX: (512) 926-7055

SMC Pneumatics Inc. (Boston)
Zero Centennial Drive
Peabody, MA01960
Tel: (978) 326-3600
Fax: (978) 326-3700

SMC Pneumatics lnc. (Charlotte)
5029-8 West W.T. Hanis Blvd.
Charlotte, NC 28269
Tel: (704) 597-9292
FAX: (704) 596-9561

SMC Pneumatics Inc. (Chicago)
27725 Diehl Road
Warrenville, lL 60555
Tel: (630) 393-0080
FAX: (630) 393-0084

SMC Pneumatics Inc. (Cincinnati)
4598 Olympic Blvd.
Erlanger, KY 41018
Tel: (606) 647-5600
FAX: (606) 647-5609

SMC Pneumatics Inc. (Cleveland)
2305 East Aurora Rd., Unit A-3
Twinsburg, OH 44087
Tel: (330) 963-2727
FAX: (330) 963-2730

SMC Pneumatics lnc. (Columbus)
3687 Corporate Drive
Columbus, OH 43231
Tel: (614) 895-9765
FAX: (614) 895-9780

SMC Pneumatics Inc. (Dallas)
12801 N. Stemmons Frutry, Ste.815
Dallas, TX 75234
rel: (972\ 406-0082
FAX: (972) 406-9904

SMC Pneumatics lnc. (Detroit)
2990 Technology Drive
Rochester Hills, Ml 48309
Tel: (248) 299-O2O2
FAX: (2a8) 293-3333

SMC Pneumatics Inc. (Houston)
9001 Jameel, Suite 180
Houston, TX77O4O
Tel: (713) 460-0762
FAX: (713) 460-1510

SMC Pneumatics Inc. (L.A.)
14191 Myford Road
Tustin. CA 92780
Tel: (714\ 669-1 701
FAX: (714) 669-1715

16850 W. Victor Road
New Berl in. Wl 53151
Tel: (414) 827-0080
FAX: (414) 827-OO92

SMC Pneumatics Inc. (Mnpls.)
990 Lone Oak Road, Suite 162
Eagan, MN 55121
Tel: (651) 688-3490
FAX: (651) 688-9013

SMC Pneumatics Inc. (Nashville)
5000 Linbar Drive, Suite 297
Nashvi l le, TN 37211
Tel: (615) 331-0020
FAX: (615) 331-9950

SMC Pneumatics lnc. (Newark)
3434 US Hwy.22 West, Ste. 110
Somerville, NJ 08876
Tel: (908) 253-3241
FAX: (908) 253-3452

SMC Pneumatics Inc. (Phoenix)
2001 W. Melinda Lane
Phoenix, AZ85027
Tel: (623) 492-0908
FAX: (623) 492-9493

SMC Pneumatics Inc. (Portland)
14107 N.E. Airport Way
Portland, OR 97230
Tel: (503) 252-9299
FAX: (503) 252-9253

5377 Glen Alden Drive
Richmond, VA 23231
Tel: (804) 222-2762
FAX: (80a) 222-5221

SMC Pneumatics Inc. (Rochester)
245 Summit Point Drive
Henrietta, NY 14467
Tel: (716) 321-1300
FAX: (716) 321-1865

SMC Pneumatics lnc. (S.F.)
85 Nicholson Lane
San Jose, CA 95134
Tel: (408) 943-9600
FAX: (408) 943-9111

SMC Pneumatics Inc. (St. Louis)
4130 Rider Trail North
Earth City, MO 63045
Tel: (314) 209-0080
FAX: (314) 209-0085

SMC Pneumatics Inc. (Tampa)
8507-H Benjamin Road
Tampa, FL 33634
Tel: (813) 243-8350
FAX: (813) 243-8621

SMG Pneumatics Inc. (Tulsa)
10203 A East 61st Street
Tulsa. OK 74146
Tel: (918) 2s2-782O
FAX: (918) 252-9511

SMC Pneumatics lnc. (Milwaukee) SMC Pneumatics lnc. (Richmond)

Europe
ENGLAND
SMC Pneumatics (U.K.) Ltd.
GERMANY
SMC Pneumatik GmbH
ITALY
SMC ltalia SpA
FRANCE
SMC Pneumatique SA
HOLLAND
SMC Controls Bv
SWEDEN
SMC Pneumatics Sweden AB
SWITZERLAND
SMC Pneumatik AG
AUSTRIA
SMC Pneumatik GmbH
SPAIN
SMC Espafra, S.A.
IRETAND
SMC Pneumatics (lreland) Ltd.
Asia
JAPAN

SMC Corporation
KOBEA
SMC Pneumatics Korea Co., Ltd.
CHINA
SMC (China) Co., Ltd.
HONG KONG
SMC Pneumatics (Hong Kong) Ltd.
SINGAPORE
SMC Pneumatics (S.E.A.) Pte. Ltd.
PHILIPPINES
SMC Pneumatics (Philippines), Inc.
MALAYSIA
SMC Pneumatics (S.E.A.) Sdn. Bhd.
TAIWAN
SMG Pneumatics (Taiwan) Co., Ltd.
THAILAND
SMC Thailand Ltd.
INDIA
SMC Pneumatics (lndia) Pvt., Ltd.
North America
CANADA
SMC Pneumatics (Canada) Ltd.
MEXICO
SMC Pneumatics (Mexico) S.A. de C.V.

South America
AFGENTINA
SMC Argentina S.A.
CHILE
SMC Pneumatics (Chile) Ltda.

Oceania
AUSTRALIA
SMC Pneumatics (Australia) Pty. Ltd.
NEW ZEALAND
SMC Pneumatics (N.2.) Ltd.

SMC offers the same quality and engineering expertise in many other pneumatic components
Valves
Directional Control Valves
Manual Valves
Mufflers
Exhaust Cleaners
Quick Exhaust Valves

Valves
Prooortional Valves
Mechanical Valves
Miniature Valves
Fluid Valves

Cylinders/Actuators
Compact Cylinders
Miniature Cylinders
Rodless Cylinders
Rotary Actuators
Pneumatic Grippers

Vacuum
Vacuum Ejectors
Vacuum Accessories
Instrumentation
Pneumatic Positioners
Pneumatic Transducers

Air Preparation Equipment
Filters-Regulators-Lubricators
Coalescing Filters
Micro Mist SeDarators
Fittings
Air Fiftings

SMC Pneumatics Inc.
P.O. Box 26640, Indianapolis, lN 46226

Tel: (317) 899-4440. FAX: (317) 899-3102
O 1978-1999 SMC Pneumatics, Inc. All Rights Reserved.
Revised October 1999


