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High accuracy of stoppage with 
three way lock-up unit Series eLA 

Stop Accuracy 
(Variation in control system is not included) (mm) 

I 
Type of locking 

- -

Piston Speed (mm/sec) 

SO 100 300 

±1.0 

500 

±2 .0 Spring lock ±O .4 ±O.S 

Air pressure lock 
Spring-Air pressure lock 

±O .2 ±O.3 ±O .S ±1.S 

Condition/load: 25% of thrust at Skgf/cm2 

Solenoid valve : Mount on lock-port 


Max. piston speed: 500mm/sec 
If the application is within the allowable kinetic energy 

specified, the Fine Lock Cylinder can operate at 

velocities between 50- 500mm/sec. 

Compact with no need for 
additional mounting space 
Lock-up unit adds to length but other dimensions are the 

same as standard type (Series CA1) 

Longer life 
The newly designed friction diminishing material on 

brake shoe serves to prevent damaging piston rod and 

lengthens service life. 

Simple maintenance and 
overhauling 
It is easy to disassemble and sim ple to release lock-up 

unit by manual override. 

Two way lock-up 
possible 
Two way lock-up possible for cylinder stroke. 

Warranty 
18 monthS/1800 service miles. 

(2897 km) 
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Ideal for fail safe applications 
High retaining force is applied to piston rod until brake 

and receives ai r signal to release. If air pressure is lost, 

cylinder will maintain position. 

Retaining Force Of Air Pressure Lock-up 

1574 (7000) 

1346 (6000) 

_1 124 (5000) 
2 
;;; 900 (4000)
£! 

675 (3000) 

450 (2000) 

225 (1000 ) 

o 

0100 

/ ~?p>. 

,/ 

/.­
/ ---­/./------­.P:­

14.5(01) 29 (0.2) 

.---­
---­ ~ 

---­ <150 

040 

43.5 (0.3) 58 (0.4) 72.5 (0.5) 
PSI (MPa) 

IN=0.101972 kg, 
lMpa=10.1972 kg/em, 

Lock operation options 

Spring-airSpring Air pressure

Locking lock-up lock-up pressure lock-up 

±1.0mm ±D.SmmSioppageaccuracy 

Operate ·High accuracy -High accuracy 
towards .Retainlng force 

Features 
'Retaining force 

safety ride interchangeable interchangeable 
(exhaust lock) at option at option 

'Operate towards 
safety side 

A~ ~......,. A~ pteSSY r. .oJ< ~ A:r PfftlU",AWpr-...'e 

;; 
._, 

e . I~1l ..t--• 
Releasing 

' . . __ . ' . .__. 

,­ .. . .. .II II
M_, Alo_ ~I~ JIM p,.....".. "" ptllUUC"

'1(I\3US; .""au,' -~.• • -•• -• 
.. .

Locking 
" .__ . ~ " ,-_.'­ '-,-' 

,. . .- . . ~m 
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Standard 

With Auto Switch 

Built-in magnet 


Mounting 


BasicB 
L Foot 

F Front /lange 

CLA 

Type 

Rear flan eG 
Single clevIs C 

D Double clevis 

Lube type" 

N Non-lube 

F Iron Lube­

'Not available on Xl UST Center trunnion 

Bore size 

40 

50 

63 

40mm 
50mm 

63mm 

eo BOm m 
100 100mm 

Applicable auto switchfTie rod mounted 

I Tie rod Band 
A56 -
A53 853 

A54 854 

A67 -
A64 B64 
A33e A33 
A34C A34 

A44C A44 

A59W B59W 
F59 G59 
F5P G5P 
J51 -
J59 K59 
G3ge G39 

K39C K39 

F59W GS9W 

F5PW G5PW 
J59W K59W 
F5BAL G5BAL 
F5NTl G5NTL 
F59F G59F 
F5LF 

Out put 

3wire~lem 

2 wire system 

3 wire sysiernfNPN 

3 wire systemfPNP 

2 wire system 

3 wire systemlNPN 

2 wire system 

3wire svsternlNPN 

3 wire syslemiPNP 
2 wire sySlem 

3 wire ~ternlNPN 

4 wire systemfNPN 

4 wire system/NPN 

Lead wire 

Grommet 

Connector 

DIN 

Grommet 

Grommet 

Conooctor 

Grommet 

Switch type 

R"'d 

Solid State 

Cylinder stroke (mm) 

Please refer to page 7 for 
standard stroke. 

Suffix symbol for cylinder 

J Nylon tarpaulin· 
Rod boot 

K Neoprene cloth' 

Both ends -

N None 
Cushion 

R Rod end only 

H Head end only 

L-__ 

Not avaIlable on X 1 US 

* For completa auto SWllch spocrl lcahon please 
see pgs. 18-20. 

*Lead wire length 	O.Sm .........--(Example: A53) 
3m ............L (Examp!e: A53L, 
5m. .... ..z (Example: A5.JZ) 

:X1IUS: 

51 [S}- X1US 

I 

Port Threads 
(cyl. ports/lock units) 

PT Th read 

X1 US NPT Thread 

(See Sid. Rod Thread! 

Port Thread Chart) 
. X1US nol avai lable v.ith lube type or 

iron tube 

Number of 
auto switch 

20es 

3 3 pes 

n n pes 

Applicable Auto Switch 
-Refer 10 table below lor selec1'0f1 01 aWlcable auto sWllch 

Without aulo switch 

Type of locking 

E Spring lock-up (Exhaust lock) 

PAir oressure lock-uo I Press lock) 

o SprinoiAir oressure lock-uo 
Note. Cylmoer IS unlocked allln"le of shipment 
See page 9 lor notes and Instruc~ons 01 
engagHlg lOCk unit. 

D Preferred 
Option 
Program 

rore Size 
(mm) 40 50 63 80 100 

Foot c;.1 {()4 CAHw CAHOO CA I·l '~ CAH10 

IFlange CAI ·fN (;.\l.fi:t CAI .fOO c;.I.f03 c;. l.f ll 

SingleClevis CA I.(»< CAI-O)5 CA'·~ (.A t{XE CAI ': IO 

Double C~vls CA l-\)).! CAI<'l5 CAI-OO; CAI-OO; c;.I .{)1O 

I 

• 	 If fOOl bracket IS required, order 2 pes. per 
cylinder. 

The clevis mount comes with cleVIS pm. flat •washer and spuipin. 
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Specifications Series ClA 
Model 

Series Type Action Bore size (mm) TYpe 01 locking 
CLAO 

CLAO N 

Lube type 
Non-lube 

type 

Double 40.50.63.80,100 

Spring lock-up 

Air pressure lock-up 

Spnng/Air pressure lock-up 

Minimum Allowable Stroke 
When Mounting Auto 
Switches 

• 

Refer to page 24 on ~Minjmum Allowable Stroke when 
Mounting Auto Switches" 

Accessories 
Rod end nut (Standard), single knuckle joint , Double 
knuckle Jom!, 

~ Standard: Only double knuckle or double clevIs 

See page 25 for dimensional drawings 

Cylinder Specifications 
For Lock Unit specifi cat ions see page 8 

lMpa: \ O.1972 kgl!cm2 

Media Air 

Proof pressure 217 PSI (1 .5 MPa) 

Max. operating pressure 145 PSI (1.0 MPa) 

Min. operating pressure 12 PSI (0.08 MPa) 

Operating piston speed 2- 20in/sec '(50- 500mrn/sec) 

Standard I 14- 158' F (-10- 70' C) 
Ambient and fluid temperature Switch Capable I 14- 140' F (- 10- 60' C) 

Cushion Both ends (Air cushion) 

Thread tolerance JIS 2 class 

Allowable stroke tolerance (mm) -250:·, 0, 251- 1000:· ", 1001- 1500: 'u 

Mounting 
8asicpFoot, Front flange , Rear flange 

Single clevIS, Rear trunnion 
Max. piston speed at which locking a pOSSible IS 

h "" i ~ed by the max. allowable KlI"lelic energy. 

Locking Specifications 
Spring lock-up I Spring~Air Air pressure lOCk-Up'Locking. 

.(Press Jock) .(Exhaust lock) Ipressure lock-up 
Releasing pressure PSI (kgUcnY 43.5 (3 .1 or more 14.5 (1 .0) or more 
Locking pre~,4re PSI (i(Qf!cmZ) 36.3 2.5) or less 7.3 (0. 5 or more 
Mpx., operating preasure PS~ (kg1JcnY) ~ 72.515.1 
t,.:qG-lI;ing'dl rectlon Both ways 

Standard Stroke 
Bore size 

(mm) Standard stroke (mm)· 

40 25,50,75.100. 125, 150.175.200,250,300,250.400,450.500 

50 25.50,75. 1 00. 125. 150.175,200.250,300,250,400,450.500,600 

63 25.50,75. 1 00.125, 150.175.200,250,300,250,400,450.500,600 

80 25.50.75. 1 00.125,150.175.200,250,300,250,400,450.500.600.700 

lOll 25,50.75. 100. 125 , 50,175 200,250,300,250,400.450.500.600,700 
• See lable on page 14 for long stroke 

Weight/Aluminum Tube (Iron Tube) (Ibs) 

Bore size (mm) 

Basic 

Foot 

Flange 
Standard 

Single Clevis 

Double Clevis 

Trunnion 

Additional lumilUll tube All mcming bracket

wo9< "'­ AI mounting bracketso_ l...... !'"'PI1r'IInrion ron tilt) 
lrunion Of Iron tube 

Single rod clevis 

Option DoubJe rod clevis 

Rod cleviS pin 

Example) CLAL40-100-E 
• Basic weight ············• ... 4.42 (Foot 040) 
• Additional we ight ........... .48/50 Stroke 

40 50 63 80 
4.01 6.15 9.72 15.87 

(4. 12) (6.24) (9.8 1) (16.23) 

443 6.64 10.47 17.35 
(4.54) (6.72) (10.56) (17.70) 

4.83 7.14 11 .46 19.07 
(4.94) (7.23) (11 .55) (19.42) 

4.52 6.90 11 . 11 18.32 
(4.63) (6.99) (11 .20) (18.67) 

4.61 7. 10 11.46 18.96 
(4.72) (7. 19) (11 .55) (19.3 1) 

5.00 7.32 11.68 19.62 
(5.22) (7.54) (12.13) (20.26) 

049 0.62 0.82 1.15 

0.62 0.77 0.95 1.54 

0.79 1.01 1.43 1.90 
0.51 0.57 0.57 1.32 

0.71 0.84 0.84 1.61 

0.11 0.11 0.11 0.31 

'100 

22.69 
(23. 15) 

24.87 
(25.33) 

26.92 
(27.38) 

26.61 
(27.07) 

27.76 
(28.22) 

27.98 
(28.84) 

1.43 

1.92 

2.36 
1.83 

2.38 

0.42 

• Cylinder stroke . .. .. . .. .•.. . 100 stroke 

4.42....48Xp 00/50)=5.38 Ib$. 
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Series CLA 	 locking Specificalions 


Allowable Kinetic Energy at Locking 
Bore size (mm) ., SO 63 80 100 

AllOwable kinetic energy at locking (in-lbs) 12.6 19.6 31.2 50.3 78 .1 

o 	The above listed kinetic energy corresponds to a load factor of 50% 
al 5 kgf/cm2 and piston speed of 300mm/sec from viewpoint of 
praClical application of load. Therefore, if the Conditions of 
application tall within these factors, the calculation is not necessary, 

• 	 Kinetic energy at load will be worked oul as follows: 

Ek: Kinetic energy at load (kgf-cm) 

Ek=W V2 
2g 

w: Load weighl (kgf) 
g: Acceleration of gravity 980 (em/52) 
v: Piston speed (em/s) 

(Average speed X 1.2, refer to parti cle 3) 

• 	 If piston speed exceeds average speed before locking . 
The calculation of standard piston speed for kinetic energy at load IS 
the average speed X 1.2. 

(9 The relation between speed and load is as illustrated below. The 
range of kinetic energy is under the line. 

e At locking, lock-up unit absorbs not only kinetic energy, but also 
thrust of cylinder itself. 

Therefore. for securing lock force. load has an upper limit even if rt falls 
wilhin allowable kinelic energy. 

The compatible range will be under the solid line for horizontal 
mounting, and under the dotted line for vertical mounting. 

(f) 

B 
u L-~~~~~~~~~~ __~~__~~~ 

~ Operating piston speed in/s (mm/s) 
...J 

Stoppage Accuracy 
(Variation In control system is not induded) 	 mm (IN) 

PI.ton sPMd mm/'sec (I.v.c)• 
Type ot IockJng 

50(2) 300(12) 100(4) 500 (20) 

Spring lock ±O.4 (±C.0 16) iO.S (±O.02) .11 .0 (~O.o.I) :::2.0 {:to 08) 

Air pres.u ... lOCk 
±O 2 (±a.008) ±0.3 (±O.OI 2) ±O.S (i O.02) =. 1.5 (±O.OS)

Sori...Alr _roM." I"". 
CcnditioniLcad. 2.5% 01 thrUS1 at 75psl 

SoIarIQid valva Mount on lock-port 

Retaining Force Of Air Pressure 
Lock-up (Max_ Static Load) 

Retaining Force Of Air Pressure Lock-up 

1574 (7(00) 

134a (6000) 

_1124(5000)
z 
:;- 900 (4000) 

" 675 (3000) 

4SO (2000) 

225 (toOO) 

0 

0100 

/' ,,:0"
V ~ 

/ --­
V ~ 

/ ./
.-/ l.-----" .50 

/:/---­ 040 

/:/ 
14.5(01 ) 29 (0.2) 43.5 (O.3) 58 (0.4) 72.5 (0.5) 

PSI (MPa) 

Retaining Force Of Spring-Air Pressure Lock-up 

1473 (11000) I 
o''!:--­2248 (10000) 

2023 (9000) ...----­
1798(8000) /' 

/' 
_ I 574 (7000) 

/z 
080~1348 (6000) 

./1124 (5000) 

!lOO (4(00) ./ ---­ .63 

675 (3000) / 

---­ I 050 
4SO (2000) 

--­ •225 (IOOO) 
I 

0 14.5 (01) 29 (0.2) 43.5 (O.3) 58 (0.0) 72.5 (0.5) 
PSI (MPa) 

Retaining lorce is the capability that can retain a Slatic load with no 
vlbrallOn or impact after locking. Therefore. when used at near the 
upper limIt, the following guide will be helpful. 

• 	 Slip exceedIng retaining lorce may damage brake shoe, which could 
lead to reduced retaining force, resulting in its shorter life. 

• 	 Cylinder loading should be within 35% of holding force when the 
brake is used for drOp protection. 

• 	 Do not apply any impact when you load the cylinder in the locked 
position. 

• 
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Locking Specifications 	 Series eLA 

Locking Mechanism/Manual Override Operating Instructions 
Note : The cylinder is unlocked at time of shipment. The locking 
mechanism is disabled in th is condition , Afte( adjusting the axial 
alignment during mounting. remember 10 switch the cylinder to the 
locked status prior to use. 

Use the following steps: 

Guide to change to lock-up condition 

• 	 Unscrew the 2 socket head cap screws and remove the pin guide. 

• 	 When viewed from the rOd end, you should find the pin slanting 15" 
right of the center axis. 

G Pressurize the lock release port to 44 PSI (3.1 kgJcm2) or more. 

e Rotate the pin 30° counter-clockwise (when viewed from the rod 
end) using a wooden or plastic handle, taking care nollo damage 
the pin or lock unit. Note: Do not hit the pin to rotate or the pin 
could be bent or damaged 85 a result. Be careful when 
pushing the pin as it may be slippery. 

• 	 Align the pin with the oval hole on the bottom of the pin guide and 
secure the pin guide with the two cap screws. The crown 01 the pin 
guide will align w ith the LOCK indication. 

Construction 

Lock release by manual override 

o Unscrew the 2 socket head cap screws and remove the pin guide. 

• 	 When viewed tram the rod end, you should lind the pin slanting 15° 
left of the center axis . 

t) It is not required thai the lock release port be pressurized to unlock 
the deVice, but it Will make the task easier. Pressurize to 44 PSI 
(3. 1 kgl"'c m2) or more If deSired. 

e Rotate the pin 30° clockwise (when viewed from the rOd end) using 
a wooden or plastic handle, taking care not to damage the pin or 
lock unit . Note: Do not hit the pin to rotate or the pin could be 
bent or damaged 95 a result. Be careful when pushing the pin 
as it may be slippery. 

" 	 Align the pin With the oval hole on the bottom of the pin guide and 
secure the pin guide With the two cap screws. The crown of the pin 
guide will align with the FREE indication. 

Hexagonal socket head 

• 
Spring lock-up 

A,r prossure e~haus t 

t 

l ock releasing Locking 

Spring force applied to the tapered brake piston is amplified by the wedge eHect :gtimes by Ihe eHect of lever, works on the brake shoe, then turns 

into a large gripping force which tightens on the piston rod to lock it. 

To release lock up, apply air pressure to releasing port to eliminate the spnng force . 

Air pressure lock-up 	 Spring with air pressure lock-up 

AIr pressure AJr pressure Au preesure A" prossuro 	 Air pressure AJr pressure AIr pressure Nr pressur\;l 
supply e){hauS1 exhaust 	 suPPly elhaust e~haust supply ",,,Iy, , , , 	 , , , , 

l ock releasing l ocking l ock releasing Locking 


Air pressure drives the lock piston. Air pressure and spring force combine to drive lock piston. 
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1soi.A ~.e: ,&.:'c: .. ~ ; oP~r8tiQri J 
~ , " i' 

ON ON OFF Extend up 

OFF OFF OFF Lockmg 

ON ON OFF Extend up 

Of\' OFF ON Retract down 

OFF OFF OFF Locking 

ON OFF ON Retracl down 

Series eLA Recommended circuil 

Recommended circuit 
• Assemble circuil as shown in diagrams 1 to 6 . 

While in lock-up, cylinder piston receives on bOlh sides, balance pressure of load which is balanceo ay means of regulator@, therefore it 

prevents the piston rod from rapidly advancing when released and safety is insured. 


Diagram 1-3 will be helpful for the application of spring lock-up, and diagram 4-6 are lor Air pressure lock-LIp and Spring with Air pressure lock­
up. 

• Every circuil applied to respective mounting will also be compatible wIth other mountings. however, care should be taken to check operation 
position of load balance regulator ® and features of circuits before use. 

• When aIr-pressure on main line fluctuates or lose its balance due to the use of other pneumatic components , the use of regulator@, will be 
recommended. 

Diagram 1. Horizontal mounting (Use Spring lock-up) 

__ Forward Sol. Sol. 
Operation , A B 

ON OFF Forward 

OFF OFF Locking 

ON OFF Forward 

OFe ON Return 

OFF OFF Lockmg 

OFF ON Return 

~ 

Lock releasing signal of this circuit is designed 10 synchronize witI"- two 
way signals of cyhnder, therefore , thiS circuil is of higher safety. But it is 
common that the distance between cylinder and solenoid valve 
become longer, which may delay the start of locking. 

Especially when used for vertical mounling. sometimes a time delay 
can result in proportionate dropping. Therefore, be sure to keep the 
distance between cylinder and solenoid valve and piping connections 
as short as possible. 

When the circuit IS used for vertical application, be sure to keep load 
factors 3 kgf/cm2 or more since balance pressure set by regulator ~ is 
(0 become releasing pressure. Both Sol A and Sol B can accept direct­
operated type or pilot operated type. 

Diagram 2. Vertical upward mounting (Use Spring lock-up) 

,SoLA I"';; • I""', Operation 

ON ON OFF EX!end up 

OFF OFF OFF LocKing 

ON ON OFF EXler.d up 

ON OFF ON etract 
dow, 

OFF OFF OFF Lod-;:Jfl g 

ON OFF J ON 
Retract 
d~, 

Since this circuit is not designed for tne lock releasing signa l iO be 
synchronized with two way signals of cylinder. control system side 
should send lock releasing signal before or in lime with two way 
signals of cylinder, if delayed rod will rapidly advance, which should be 
laken Inlo your conslderalion. 

As you find that Solenoid valve Sol A for lock releasing is independent, 
you can use a compact 3-way valve and mount it directly to lock· port 
by means of a nipple so that you can get the time delay 0' locking as 
short as possible. 

Operation of Sol A can release locking independently. Sol A can accept 
direct-operated type or pilot-operated type, while SOl 3 direct-operated 
type Mly. 

Diagram 3. Vertical downward mounting (Use Spring lock-up) 

SOle
R89Ulator@ 

Reg"h,1<x ® 

Relta.<;t down Extend up 

~. A 

ON 

SoI.B 

ON 

~.e 

OFF 

Operation 

Retract down 

OFF 

ON 

OFF 

ON 
OFF 
OFF 

Locking 

Retract down 

ON OFF ON Extend up 

OFF OFF OFF Locking 

ON OFF ON Extend up 

As compared with Diagram 2, this circu it employs 3 -port 2 position 
solenoid valve instead of S-por! 3 position solenoid valve leaVing the 
others unchanged. 

Sol A, Band C can accept direct-operated type or pilot-operated type. 

Diagram 4. Horizontal mounting (Use air pressure lock-up or 
spring with air pressure lock-up) 

•
Sol. A Sol. " 

a 
Sol,,6 

b' ~~~MOtl ~ 
ON ON OFF FOrNard 

OFF OFF OFF Locking 

ON ON OFF Forward 

ON OFF ON Backward 

orr- OFF OFF Locking 

ON OFF ON Back\-vard 
Regul.,lor ® 

As compared with Diagram 2, this circuli employs 5-port valve instead 
of Sol A leaving the others changed. 

Be sure 10 set regulalor @ 3.S kgf!cm2 o r more for Spring with air 
pressure lock-up and 1 kgtlcm 2 Or more lor AI' pressure Jock-up. Sol A 
accept direct-operated type or pilot -operated type, while Sol B direct­
operated type only. 

Diagram 5. Vertical upward mounting (Use air pressure lock-up or 
spring with air pressure lock-up) 

R<lSulator@ 

R6CJUIalO<@ 

As compared with Diagram 3, this Circuit employs S-port valve instead 
of Sol A leaving the other unchanged. 

Be sure to set regulator ~ 3.5 kgf/cm2 or more fo r spring with air 
pressure lock-up and 1 kgflcm2 o r more for Ai r pressure lock-up . Sol A, 
B & C aceepl direct-operated type o r pilOt operated type. 

Diagram 6. Vertical aownward mounting (Use air pressure lock·up 
or spring with air pressure lock.-up) 

•: So!. A , 
Sol. B 

a 
Sol. 9 

b o~~r.~ i 
ON ON OFF Retract down 

OFF OFF OFF Locking 

ON ON OFF Retract down 

ON OFF ON Extend up 

OFF OFF OFF Locking 

ON OFF ON Extend up 

As compared with Diagram 3, thiS CIrCuit employs S-port Instead of Sol 
A and 5-port 3 position solenoid valve (pressure center) instead of Sol 
6. 

Be sure to use a regulator ~ that has check valve. (reverse flow) Set 
regulator @ 3.5 kgf/cm2 or more for spring with air pressure lock-up •
and 1 kgflcm2or more for air pressure IOCk·up. Sol A accept dlrect­
operated type and pilot·operated type. 
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StopAccuracy 	 Series eLA 


Stop accuracy and overrun 
Due to mechanicaf lock-up, this cylinder has time delay before it SlOPS 
due to stop signal. Cyl inder stroke subjected to this time delay is 
referred to as "overrun~ . 

*This distance between max. and min. overrun is stoppage accuracy. 

This relation is as illustrated below. 

Set limit switch in !ront of ex.pected SlOP 
position equal 10 overrun. limit switch 
should have such a detection length 
(dog length) as overrun plus a. 

SMC auto swire!) operates within the 
range of 8- 14 mm (depending upon the 
type of switch) . When overrun exceeds 
this range, contact self retaining should 

Slop signal be worked out on the switch load side. 
'--'--'~--'-'!Ji;;;;p Overrun 

* For more details about stoppage accuracy, please refe r to series 
CLA (P8) . 

Precautions on stoppage accuracy 

• 
Oln order to get higher stoppage accuracy, we recommend air 

pressure lock·up or spring with ai r pressure lock-up. If you even 
want higher stoppage accuracy, It is Impor.ant to cut the time 
between signal and stop. The counter-measure is as follows. Select 
control Circuit and solenoid valve that are of direct current drive and 
of good response time. 

Make the distance between solenoid valve and cylinder as short as 
possible and especially the lock·up solenoid valve should be 
connected to lock port as directly as possible . 

• 	Load fluctuation during two way stroke of cylinder can cause piston 
to change its speed, which makes the stop position of cylinder 
nuCluale. 

Therelore, adjust mounting properly SO thai load fluctuation may 
never take place during two way stroke of cylinder, especially Just 
before it stops . 

• Sjnce speed of cylinder changes considerably during the process of 
cushion and during its start and next stop. stop position varies 
widely. Therefore, in the case of short step movement du~ir19 I!S start 
and next stop, accuracy speCified (depending lIpon Ihe cases , but 
300 rom wil l be the standard) sometimes will nOI come true, please 
take into consideration . 

• 
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ConSlr1lclion/Pa~ts list 


~----Long stroke design 

Parts List 
MaterialNo. Description 

Aluminum alloy1 Rod cover 

Head cover Aluminum alloy2 

Cover Aluminum alloy 3 

4 Cylinder tube Aluminum alloy 

Piston rod Carbon steel5 

Piston Aluminum alloy6 

Brake piston Carbon steel 7 

Brake arm Carbon steel 8 

Arm holder9 Carbon steel 

10 Brake shoe holder Carbon steel 

Brake shoe11 Special brake malenal 

12 Roller Cr. Mb. steel 

13 Pin Carbon steel 

14 Snap ring Carbon steel 

15 Brake spring Spring wi re 

16 Nose cap Roller steel 

17 Cushion ring A Roller steel 

Cushion ring B 18 Roller steel 

Bushing19 Bronze casting 

21l Bushing Bronze casting 

21 Cushion valve Rolled bronze 

Tie-rod22 Carbon steel 

Tis-rOC '0( fixng lock up lIM23 Carbon steel 

Seal Kit List 

e · 


e -


Notes : I No. Description 

1 24 Piston nulHard black anodized 

Non-rotating pin 25 

26 Pin guideHard black anodized 

27 Hexagon socket Hard anodized 

Element28Hard chrome plated 

Tie-rod nut29Chromate 

Lock nutNitrided 130 
• Kexagan soclet ~d cao sere\'!Nitrided fal 

32 Hex'9)1 met ~ cap 3:l"el'lNitrided 

Spring washer33Nitrided 

Spring washer134 

Spring washerNitrided 135 

Spring washer heat treatment 36 

37 Spring washerNickel plated 

38 Wearing 

39" Piston sea.lZinc chromate plated 

40' Rod seal A Zinc chromate plated 

41' Rod seal BZinc chromate plated 

42' Brake piston seal 

Cushion seal 43 

44 Piston gasket Electroless nicke l plated 
45' Tube gasket Uni-chromale 

46' Cushion valve seal Un i-chromate 

Material 

Roiled sleel 

Carbon steel 

Carbon steel 

Cr. Mb. steel 

Bronze 

Carbon stee l 

Carbon steel 

Cr. Mb. steel 

Stainless 

Steel wire 

Steel wire 

Steel wire 

Steel wire 

Steel wire 

Phenol 

NBR 

NBR 

NBR 

NBR 

NBR 

NBR 

NBR 

NBR 

Notes 

Zinc chromate 

Induction hardening 

Nitrided 

Black zinc chromate 

Black zinc chromate 

Nickel plating 

Black zinc chromate 

Nicke l plated 

Black zinc chromate 

Black zinc chromate 

Black zinc chromate 

Black zinc chromale 

Z inc chromate 

I Bore Size Seal kit part number 

(mm) Non-lube Lube 

40 CLAN40-PS CLA40-PS 

Contents ; 
50 CLAN50-PS CLA50·PS Set of the No. 
63 CLAN63-PS CLA63-PS 39,40,41 , 

80 CLAN80·PS CLA80-PS 42, 45,46 

100 CLAN100-PS CLA100·PS 

' The seal kit Includes: 1-plston seal, 1-rod seal A, 2-rOO seals B. 1-break piston seal, 2·tube 
gaskets. and 2-cushion valve seals 

Nole: There are no replacement parts available 
for brake. Entire brake unit must be replaced. 

Ex: CLA 0 - 0 -0 

Bore~ 11 

LOCktype~ I 

XC18 tor NPT ­
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With Rod Boot 

blank plug with breather) 

GC 

.J 

" 
PG PL 

h+ 1 M BN 
ZZ + 2 + Slroke H 

Name plate to indicate locking 

S + Stroke 

ZZ + Stroke 

Dimensions Series eLA 


Basic TypelCLAB 

p 
SQ Front cylinder port 
Lock port for p'ressure lOCk-up
<In the case of exhaust lock-up: 

~-oreslze 
, (mm) 

Stroke range (mm) 

wnhoul boot With boot 

EfIec!l~ 
length 01 
thread 

A DB BN BP BO DC ,,0 "E F GA GB GC GO GL GR ••J 
--l 

-

~ 40 - 500 20-500 27 30 60 96 V. y, 44 16 32 10 85 15 26 54 10 10 M8X1.25 

50 - 600 20-600 32 35 70 108 Yo V. 52 20 40 10 95 17 27 59 13 12 M8X 1. 25 

63 -600 20-600 32 35 86 11 5 'I, 'I, 64 20 40 10 102 17 26 67 18 15 Ml 0Xl .25 

80 - 750 20- 750 37 40 102 129 'I. 'I. 78 2S 52 14 / 113 21 30 72 23 17 M1 2X l .75 

100 -750 20- 750 37 40 11 6 140 V. y, 92 30 52 14 124 21 31 76 25 19 M1 2Xl .75• 

IBore olze k U M MM MM 
• (mm) XIUS N P PG PH PL 

• 40 6 71 11 M1 4Xl .5 7/' 6 • 20 27 'I, 42 11 20 

• 50 7 80 11 M18Xl .5 30 0/, 46 10 21 

63 7 99 14 M18Xl .5 % -16 31 % 48.5 13 23 

! 80 11 11 7 17 M22Xl .5 37 'I, 55 15 23 

I 100 11 131 17 M26X 1.5 1 - 14 40 'I, 56.5 15 25 

_boot With boot
PW S W H 12 ... 1 h f zz j 

45 153 8 51 215 43 11 .2 59 223 

168 0 
I-­

50 58 237 52 11.2 66 245 
V. I-­

60 182 0 58 · 25. 52 11 .2 66 stroke ~ 
70 208 0 71 296 65 12.5 80 305 

80 226 0 72 315 65 I. 81 324 
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Series CLA 	 Dimensions 

Foot type/CLAL 

Name plate to Indicate locking 

8P lock releasing port 	 p 


Front cylinder port 
 e -SO lock port for rxess\Jre k)ck-u 

with Rod Boot 

~~~;;;;;;t::;;;;;W=il (in the case of exhaust loCK-up' 
~ a: bI,ml<.. plug With breather} 

'" 

P 

A ~I cyhnder port 


8 f E~K F 
 G8 

m ~fo 

~ 
:11 t 

ZZ + f + Stroke 

.$.length n 
01 thread If 
~I Fl .~ 

-

~ l- I-
4-oLD Io!I b II' 10. 
"- BjEli -

y X 8N N X Y 
H S + Stroke 

LS + Stroke 
II + Stroke 

In the case of stroke exceedlno 1001, 
mounl re inforcing ring for tie-rod. 

p 
A 	 ""Rear cylinder port

E~K F 

Long Stroke 
(050- 0100) 

length 
of thread 

~J~-I 
~r 

hi... , 

'\ !:J?I, 

t y X 
H 	

1 

S + Stroke 
LS + Stroke 

ZZ + Stroke 


.$. ~ 

($j 
-

~1 ~- ~ 

~ R. 
t:l' 

BN N X Y 

Long Stroke 

I r ... 

I 

h+f 

Bore Size Stroke r.naecmm) 
(mm) WHhoot boot WHh boot 

40 - 500 20- 500 
50 - 600 20-600 
63 - 600 20-600 
80 - 750 20-750 

100 -750 20- 750 

IBore Size 
(mm) 

MM 
X1US N 

r 40 7/16 • 20 27 
50 30 
63 % · 16 31 
80 37 

100 1 . 14 40 

................ A DB BN BP BO DC eO eE F GA GB GC GO 

27 30 60 96 V­ V­ 44 16 32 10 as 15 26 54 

32 35 70 108 V­ 'I, 52 20 40 10 95 17 27 59 

32 35 86 11 5 V­ V­ 64 20 40 10 102 17 , 26 67 

37 40 102 129 V­ V­ 78 25 52 14 113 21 30 72 

37 40 11 6 140 V­ 'I.. 92 30 52 14 124 21 31 76 

P PG PH PL PW S W X V oLD LH LS LT LX LV 

'I, 42 11 20 45 153 8 27 13 9 40 207 3.2 42 70 

'I, 46 10 21 50 168 0 27 13 9 45 222 3.2 50 80 

'I, 48.5 13 23 60 182 0 34 16 11.5 50 250 3.2 59 93 

\I, 55 15 23 70 208 0 44 16 13.5 65 296 4.5 76 116 

'I, 56.5 15 25 80 226 0 43 17 13.5 75 312 6 92 133 

Bore size Stroke 
) (mm) range (mm) RT RV 

40 501-800 - -
50 

601 - 1000 -
1001 - 1200 30 76 , 63 601-1000 -
1001-1200 40 92 

80 
751-1000 - -
1001 - 1400 45 112 

100 751- 1000 -
1001- 1500 50 136 

GL GR J K MM 

10 10 M8X1 .25 6 M14X1.5 

13 12 M8X1.25 7 M18X1.5 

18 15 M10X1 .25 7 M18X 1.5 

23 17 M12X1 .75 11 M22X 1. 5 

25 19 M12X 1.75 11 M26X1 .5 

Without Boot With Boot-
LZ H ZZ ee f h ! ZZ 
81 51 244 43 11.2 59 F
90 58 266 52 11.2 66 ~'f,106 58 290 52 11 .2 66 

StrO ke ~ 
131 71 339 65 12.5 80 ~ 
148 72 358 65 14.0 81 367 • 
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Dimensions Series eLA 


• 
Front flange/CLAF 

BP lock releasing port 
p 

Front cylinder port 

SO lock port for pressure lock-up 

N;~~~~;;;;;;:U~-I (in the case of exhaust lock-up: 

w ith Rod Boot 

h +/ 

zz + 2 + Stroke 


I II blank plug with breather) 
to 

In tile case of suoke exceecllng 1001 

moonl ,o;nlo",ng nng 10< 1;'-<od. \ 

H S + Stroke zz + 2 ... StrOke 
.;- troke 

RT RYB M FT FX FV FZ 

faore size rS;;;;'; rang~ 
f, (mm) w:''';'' I With 

40 -::sao lOa 
50 _100( rm::lOOi 

.- 63 :-;aoo 
, ..- 1iinr 
• 100 -1 0IX 

\Bore size MM 
) (mm) XI US N P 

t 40 "I,~- 20 27 "1 50 30 % 
f 63 :y~ . 16 31 % 

80 37 " 1 100 1· 14 40 " 

,n9l" ot 
I -th;~ 

A B lOB BN BP BO loc 00 oE GA GB GC GO GL 

27 I 3( 71 160 196 y. y, f44 16 32 IsS 15 26 54 1( 
X> 35 81 70 loa y, v, ' 52 2( 40 I 95 17 I 27 59 13 
32 35 11( I 86 11,5 V, ~ 2( 40 1102 1 26 67 18 

37 140 1119 1102 1129 y, y, 78 I 25 52 1,,3 I 21 I 30 72 I 23 

" I 4( 1133 116 140 V, V. ' 92 3( 52 1124 I 21 I 31 I 76 I 25 

PH PL PW S W FV eFO FT FX FY FZ 
Wtthout bootPG H ZZ o. 

42 11 20 45 153 8 60 9 12 SO 42 100 51 215 52 
46 10 2 ' 50 168 a 70 9 12 90 50 110 58 237 58 

48.5 13 23 60 182 0 86 i-11 .5 15 105 59 130 58 25« ; 58 
55 15 23 70 208 0 102113.5 18 130 76 160 71 296 80 

56.5 15 25 SO 226 a 11 6 13.5 18 150 92 180 72 315 80 

IGA J IK LZ M MM 

10 I M8X .25 6 71 I M41 Xt. 5 
12 I M8Xl .25 7 I ao I MlaXt.5 
15 IM10XHl I 99 ' 14 I MlaXt.5 

1 17 IMl2x1. 111 17 17 I M22 Xl .5 
119 IM12X17! 111 13 17 I M26X t.5 

Wthboot.. f h , ZZ 
43 15 59 ~ 52 15 66 ~ 52 17.5 66 'I, 

Slroke ~ 65 2 1.5 80 305 
65 2 1.5 81 %­

• 
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Series eLA Dimensions 


Rear Flange Type/CLAG 
Name plate \0 indICate locl<mg 

\I GA 
G 

r.p~==.Front cy1 incler port 
sa lock rt fo r essure lock· 
(M-l l he case of exhaust Iock-lJp: 

blank plug With breather) 

p 

with Rod Boot ~.~r 
,.In, G8 " 

~ 

~I 
 I- m~!'+E!!:..·.~ m 

Effect 

-\ 
~ 


, ! f olt~!IK 

Ive 16og1hi 

, 
" S .. Stroke FT 


zz .. ! t Stroke 


1lOl ~~IF 

....... 

Bore 81ze 
(mm) 

40 

'­ 50 
63, 80, 100 

Bore aize 
(mm) 

40 
550 
63 • 
80 

100 

Stroke range (mm) E_-" A B DB BN BP 
WIthout boot With boot ..... 

-500 20 500 27 30 70 60 96 Yo 

-'00 20-600 32 35 81 70 108 y. 

-600 20- 600 32 35 101 8' 115 V, 
- 750 20-750 37 40 119 102 129 y, 

- 750 20 750 37 40 133 11 6 140 V, 

MM 
N P PG PH PL PW S W FV

XIUS 
~6 - 20 27 % 42 11 20 45 153 8 60 

30 ~ 46 10 21 50 168 0 70 
0/. - 16 31 ~ 48.5 13 23 60 182 0 86 

37 ~. 55 15 23 70 208 0 102 
1 - 14 40 \; 56.5 15 25 80 226 0 116 

BQ DC eO eE F GA GB GC GO GL GR 

%, 44 16 32 10 85 15 26 54 10 10 
'I, 52 20 40 10 95 17 27 59 13 12 
'f. 64 20 40 10 102 17 2' '7 18 15 
V, 78 25 52 14 113 21 30 72 23 17 
Yo 92 30 52 14 124 21 31 76 25 19 

J K LV 

M8X l .25 6 76.5 
MBX 1.25 7 85.5 

MtOXL2S 7 106.5 
M12X l .75 11 125.5 
M12X1.75 11 139.5 

.FO FT FX FY FZ 
wltnout boot WI1h boof 

H ZZ .. , h 1 ZZ 
9 12 80 42 100 51 216 43 11.2 59 224 
9 12 90 50 11 0 58 238 52 11 .2 66 ""246 

11 .5 15 105 59 130 58 255 52 11.2 66 
y. ~ 

Siroke
13.5 18 130 76 160 71 297 65 12.5 60 ~ 
13.5 18 150 92 180 72 316 65 14.0 81 ~ 

MM I 
M14X1.5 

M1 8 Xl .5 
M18X 1.5 

M22 X l.5 
M26Xl .5 

Single Clevis Type/CLAC 

with Rod Boot 

Z+ z.Sb'oke 
Z2. • I • Suck.. 

""".0 

p p 
Rear cy'nder port 

r ore size Stroke range Imm) -"' A DB BN BP BQ Dc eO oE F GA GB GC GO Gl. GR J K L LZ(mm) WHhout boot With boot ..... 
40 -500 20-500 27 30 60 96 Yo V. 44 16 32 10 85 15 26 54 10 10 M8X l .25 6 30 71 

I 50 - 600 20-600 32 35 70 108 Yo V, 52 20 40 10 95 ' 7 27 59 13 12 M8X1.25 7 30 80 , 63 -600 20-800 32 35 86 11 5 Yo y. 64 20 40 10 102 17 26 67 18 15 Ml0Xl .25 7 40 99,. 
80 -750 20­ 750 37 40 102 129 Yo Yo 78 25 52 14 11 3 21 30 72 23 17 M12X1.75 11 48 11 7, 100. -750 20- 750 37 40 11 6 140 V, V. 92 30 52 " 124 21 31 76 25 19 M 12x1.75 11 58 131 

Bore size MM 
N P PG PH PL PW RR S U W eCD Kl0 CX WtthOut boot With boot 

(mm) XfUS H Z ZZ eo , h X Z ZZ 
40 VIS - 20 27 Yo 42 11 20 45 10 153 16 8 1O'g, o~e 15e8 1 51 234 244 43 11.2 59 242 252 
50 30 0/0 46 10 21 50 12 168 19 0 10.0 18:~ a 58 261 273 52 11.2 66 269 281 
83 % -16 31 % 48.5 13 23 60 16 182 23 C .'0.,' 25e ~ ; 58 290 296 52 11.2 66 

114 
298 304 

80 37 y, 55 15 23 70 20 208 29 0 <u·, 10. 0 ", 71 327 347 65 12.5 80 
Slro!<e 

336 356 
100 1 - 14 40 Y, 56.5 15 25 80 25 226 36 0 <0·, 100.0 , . 72 256 281 65 14.0 81 365 390 

MM I 
M14X1.5 

M18X 1.5 
M1SX1 .5 
M22X l .5 
M26X l .S 

• 
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Dimensions Series ClA 


• 
Double Clevis Type/CLAD 

Name pima 10 InDi<;a11l k>cJ<ml) 

BP IOClI reloo~ rt \ P From hoder ;>Ort--
" 

o 

, 
80 klck rt lor 9ssure I (lC ~' u 


(In the case of 61haust lock·up b~nk plug "11 th brea\tiEor) 


p 
Rear r¥,nder pon with Rod Boot 

NN 
S . SlroI<.o 

ZZ+t+SlroItQ 

, Bore size Stroke ..nge (mm) .­ PC...... '" A 09 9N 9P BO 
(mm) Without boot With boot ,,­

40 - 500 20- 500 27 30 60 96 y. Y. 44 
, 50 -600 20-600 32 35 70 108 Y. Y. 52

• 63­ ! -600 20-600 :J2 35 86 11 5 '/, Y. 64 

80 ·1 - 750 20- 750 37 40 102 129 'I. 'I. 78 
100 J -750 20- 750 37 40 116 140 'I. '/4 92 

00 oE F GA GB GC GO GL GR J 

16 32 10 85 15 26 54 10 10 M8xl.2S 
20 40 10 95 17 27 59 13 12 MaX 1 25 
20 40 10 102 17 26 67 18 15 Ml0Xl .2S 
25 52 14 11 3 21 30 72 23 17 M1 2X 175 

30 52 14 124 21 31 76 25 19 M12X1.75 

K L L2 

6 30 71 
7 30 80 
7 40 99 

11 48 11 7 
11 58 131 

MM J 
M14X l .5 

M18X l .5 

M\8X l .5 
M22Xl.5 
M26X1.5 

• 
i9"'" size MM 

N P PG PH PL PW RR S U W .co 1110 

(mm) X1US 

i 40 7115 - 20 27 Y. 42 11 20 45 10 153 16 8 10'g' '-'"'' 

50 30 % 46 10 21 50 12 168 19 0 'v 0 

63 V. - 16 31 % 48.5 13 23 60 16 182 23 0 W O , 80 37 'I, 55 15 23 70 20 208 28 0 I "u', 
I 100 1 - 14 40 'I, 56 .5 15 25 80 25 226 36 0 I ",', 

CX cz Without boot With boot 
H Z ZZ os f h , 

15l:'. 29.5 51 234 244 43 112 59 
'0 OJ 38 58 261 273 52 11 .2 66 

1/4
"'M 49 58 280 296 52 11 .2 86 

I.:>: ~,j 61 71 327 347 65 12.5 80 
Str oke 

000'" 0 64 72 356 381 65 14.0 81 

Z ZZ 
242 252 
269 281 
288 304 
336 356 
365 390 

Trunnion Type/CLAT 

Name pla te to 1rl'JlCate loclO'Jng 

BP lock releasl rt \ P Frorl l C I'I(jQr port 

BO lock ()f! lor 9~re lock-<J 
~ {or> tAB ~ 01 9xhaust lock·U>l: blank plug ....H:h bre&li'lerj 

with Rod Boot 

, GA 

GC GD 

Z+ t+Stroke 
ZZ .. t f S f(Q/(e 

p p 

BN 

p 

Bore size 
(mm) 

Stroke ra ~ (mmt ,-.ow 
"",.f- A DB BN BP BO DC 00 oE F GA GB GC GO GL GR J K LZ MMWithout boot With boot 

40 - 500 25-500 27 30 60 96 '/. y. 44 16 32 10 85 15 26 54 10 10 M8Xl.25 6 71 M14X1 .S 
50 - 600 25-600 32 35 70 108 'I, 'I< 52 20 40 10 95 17 27 59 13 12 M8X1.25 7 80 M18xi.S 

63 
80 

-SOO 
- 750 

32- 600 
41-750 

32 
37 

35 86 
40 1-'02 

115 
129 

V. 
y, 

'I, 
y~ 

64 

78 
20 
25 

40 
52 

10 
14 

102 
113 

17 
21 

26 
30 

67 
72 

18 
23 

15 
17 

Ml0X1.25 
M12X1.75 

7 
11 

99 
117 

M18X1.5 
M22x1.5 

100 - 750 45- 750 37 40 116 140 V. % 92 30 52 14 124 21 31 76 25 19 M12x1.75 11 131 M2SX1.5 

I 


• 
'Bore size 

(mm) 
40 
50 
63 

~ 80 
100 

MM 
N P PG PH PL PW S W .TOea TTXIUS 

~/t ~ ~ 20 27 Y. 42 11 20 45 153 8 15 ! 1l!l! 22 
30 % 46 10 21 50 168 0 10: (l:c:6~ 22 

% ·16 31 % 48 .5 13 23 60 182 0 lt1: o:~9 28 
37 'h 55 15 23 70 208 0 <:::0 0 '073 34 

1 . 14 40 h 56.5 15 25 80 226 0 25 g:rn 40 

TX TV TZ wnhout boot With boot , 
H Z ZZ .. f h 

- ' Z ZZ l 
85 62 117 51 162 209 43 11 .2 59 170 217 
95 74 127 58 181 232 52 11 .2 66 189 240 

110 90 148 58 191 248 52 11 .2 66 
V. 

199 256 
140 110 192 71 221 286 65 12 .5 80 

StroKe 
230 295 

162 130 214 72 235 306 65 14 .0 81 244 315 
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Series eLA Auto Switch 


Standard Specifications - Reed •Lead wire Oil proof vinyl 

, Impact resistance 300mIS (3D G) 

Insulation resistance SOMn or more under the test voltage 500VOC (Between caso and cable) 

Withstand voHage Note 1) lSOOVAC 1 min (Between case and cable) 

Ambient temperature 14 _1~O°F {.10-60~C} 

Protection structure Note 2) lEG spa<: IP67 JISC0920 (Water proof) Oil Proof 

Note. 1) Lead .....ire entry: connector lype and 0-9 type: 100()VAC , min (Selween case and cable) . 

No te 2) Terminal conduit type (D-A3, A3'A, A3'C, G39, G39A, G39C. K39A, and K39C) are comPIled with 

IEC529. 1P63. and JISC0920 (Water p roof) structure O-~9'V comply with IEC529, IP65, and JISC0920 Jet 

stream proof structure. 


Standard Specifications - Solid State 
lesd wire Oil proof vinyl 

Impact resistance 1000mlS2 1102 G} 

Insulation resistance 50Mn or more under Ihe lest voltage 500VDC (Belwoen case and Cable) 

Withstand yoltage lOOOVAC 1 min (Belween case and cable) 

~ Ambient temperature 
Protection structure Note 1) lEG Spec IP67, J1SC0920 (Waterproof). 0 11proof 

Note 1) Terminal conduit type (D-A3, A3"A. A3' C, G39. G39A, G39C, ,-{39A. and K39C) are compiled with 
IEC529, IP63. and JISC0920 (Water proof) structure. D-F9~V comply With IEC529, IP65, and JISC0920 Jet 
stream proof structure. 

Auto Switch Mounting 
Bore size 

Auto switch 
5040 63 80 100 

D-A5/A6IA59W 
D-FS D/JS D/FS DW/JS9W BT-04 BT-04 ST-06 ST-OB BT-OB 
D-FSNTL, FSSAL, FS9F 

O-A3/A44/G39/K39 BD1-04M BD1 -0SM SD1-0SM SOl-0BM SD1 -l0M 

D-S5/S6/SS9W •
BA-04 SA-OSD-G5D IK59/G5 DWIK59W SA-OS SA-OB BA-lO 

D-GSSAUG59F/GSNTL 

D-A3 DC/A44C/G39CIK39C BA3-0S0SA3-040 BA3-063 SA3-0BO BA3- 100 

• D-A3 DCfA.44CfG39C/K39C: come With mounting brackets. Please Specify the mountmg braCket by cylinder 
bore size shown follOWing exar;)le 

example) 040-DA3 0-4, D50-D-A3DC-5, v 63-D-A3 DC-6, cSQ-O-A3DG-B , 01 OO-D· A3 DC- I 0 

If extra mCJntlng bracket is required , please order by specifying part numbers shown m table above . 

Auto Switch Specifications 

Reed Switch Type 
D-A64, 0-864Auto switch model IJ.-A34(C), IJ.-A44(C), IJ.-AS4, F-B54 

Relay, PlCApplication Relay. PLC ,,'­ 24VACN OG or less ! 100VAC 200VAC 24VOC '. OOVAC 200VACLoad voltage L I 
Max. SOmA I Max, 25mA Max. 12.SmA.-ax. load current or load current range 5- SOmA 5- 25mA I S-1 2.SmA 

Buih InContact Protection Circuit BUilt in 
-Internal yoltage drop 2.4Vor less 

100 or less ­lmpedance 
r Leak current 1OOIlA or less at 24VDC none 

•Indicator lamp ON: red light emiltll"oQ diode 

Lead wire entry Grommet Grommet 

Response time 1.2 mS 1,2mS 
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AIIIIl Swilch Series eLA 


• Reed Switch Type 
Auto switch model D-A33(C). D-AS3. D-853 D-A56 D-A67 

O-A59W, D-B59W Itwo color indicator 

Application PLC Ie circuil PLC. Ie circuil Retay, PLC 

Load voltage 24VDC 4- 8VOC 24VDC or less 24VOC , Max, load current or load current range 5- S0mA Max . 20mA Max 30mA 5- 40mA 

Contact Protection Circuit None None None Built in , Internal voltage drop 2.4V or less C.aVor less 4V or less 

• Impedance lQor less (1I'IChJdH'lQ 3m lead wire) 

~ Leak current None None None None 

~ 
Response position: 

Indicator lamp ON: red light emitting diode ON: fed hghl emilling diodp. - Red: ON 
Green: Best position .. Lead wire entry Grommet [O·A33(c): DINJ Grommet Grommet Grommet 

Response time 1.2 mS 1.2m$ 1 2 mS 1.2 mS 

Solid State Switch Type 
AUto switch model D-F59. 0-G59 D-F5PI D-GSP D-K39(C). D-J59. D-K59 D-J51 

Wire type 3 W,re 3 Wire 2 Wire 2 Wire .. Output NPN PNP 

~ Application 
Relay, PLC Relay. PLC 24VDC Relay, AC Ae~y. 

ICclrcuit Ie CIfC", i( PLC PLC 

or Operating voltage 5, 12, 24VDC (4 ,5- 28VDC) 5, 12, 24VDC (4.5-28VDC) 

Current consumption 12mA or less 15mA or less 

Load voltage 28VDC or less 24VDC ( 10- 2SVDC) 80- 260VAC 

Max. load current or load cUrTant range Max.40mA Max. 80mA 5- 40mA 5- 80mA 

I .SV or less 
Internal voltage drop (O.SV or less a l O.SV Of less 4Vor less 14Vor less 

• 10mA 01 load currenl) 

I Leak current 1OO.uA or less at 24VDC 1001lA or less a\24VDC a.8mA or less at 24VDC l00,uA or less at 24VDC 

• Indicator lamp ON. red light emitting diode ON: red light emitt; n9 diode ON: red light emitting diode ON: red light emitting diode 

• Lead wire entry Grommet Grommet Grommet [O·K39(c): DIN] Grommet 

r Response time , mS or less 1 mS or less 1 mS or less 5 mS or less 

~ Output response 

~ Off-Delay time 
• 


Solid State Switch Type 

I Auto switch model 
o-FS9WI D-GS9W D-FSPWI O-GSPW O-J59W, D-K59W P-F5BAL, O-G5BAL j 

two color Indicator two color Indicator two color Indicator two color Indicator, Wire type 3Wire 3 Wire 2 Wire 2 Wire 

~ Output NPN PNP 

f Application 
Relay, PLC Relay, PLC 24VOC Relay, 24VOC Relay, 

Ie Circuli IC circuit PLC PLC 

I Operating voltage 5. 12, 24VDC S, 12, 24VDC 
(4S ­ 28VDC) (4.S- 28VDC) 

- -
Current consumption lOrnA or less 12mA or less 

Load yoHage 2SVDC or less 24VDC (10- 28VDC) 24VDC (10-28VOC) 
Max. load c:urrent or load current range Max. 40mA Max. SOmA 5- 40mA 5- 40mA 

, .SV or less 
Internal voltage drop (O.SV or less at O.aVor less 4V or less 4Vor less

• " 10mA of load cunent) 

1 Leak current l 00JlA or less al24VOC l00JIA or less at 24VOC O.SmA or less a l 24VDC O.SmA or less al 24VOC 

r 
Response position: Respoose posllion: Response posillOfl Response posllion: 

Indicator lamp Red: ON Red. ON Red. ON Red: ON 
Green: Best position Green: Best position Green . 8esl poSItion Green: Best position 

f Lead wire entry Grommet Grommet Grommet Grommet 

I Response time , mS or less 1 mS or less 1 mS or less 1 mS or less 

i Output response 

r Off-Delay time• 
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Series eLA Auto Switch 


Solid State Switch 
Auto switch model 

Application 

lmemal ~ drop 

Indlcator lamp 

O.BVor less 

Solid State Switch Type 
[)"F5NTL, [)..G5NTLAuto switch model ~9(C)

time delay I 
3 Wire 3 WireWIre type 

0UtpU1 

Application 

Ope,.,l"" volta.. 
Cu"entcon.um~Jon 

Load volta 
x. load CurNnt Of' load current ran 8 

Internal vottage drop 

Leakcu"ent 


Indlcator lamp 


NPN 
Relay, PLC, Relay. PLC, 

Ie CIrcuit Ie circUit 
5,12, 24VDC (4,S-28VDC) S, 12, 24VDC (4.S-2BVOC) 

lOrnA or less 12mA or less 
28VDC or less 


Max. 80 rnA 

2V or less 


(O.BV or less at 10mA) 

1OO).lA or less at 24 VDC 


ON: red light emitting dIOde 

28VDC or less 

Max. 40mA 

1.SV Of Jess 
 •

(O.BV or less at 1 OmA of load current) 
100~ or less at 24VDC 

ON: fed light emitting diode 

Grommet DINLead wire entry 
1 mS or lessResponse time 1 mS or less 

Output reeDOn.. Off-DeJav 
200 ± 50 mS Off-Delay time 

• 
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------------------ ---- -

Auto SWitch Series eLA 

Reed Type Internal Circuit 

• 0-853, 0-A53 0-A64, 0-864 D-A59W, D-859W 
Choke COIl a,own 

(t-) (red) 

Z8M! 
dod, 

ZOl'ler 0I0de 
'--c:::=~J_~ Blue 

t-)(b!ack) 

0-A54, D-B54, 

D-A44(C), D-A34(C) 0-A67 


Reed SWitch 

, 
~ue a,,,,,,, 

(black) <'ad) 

D-A56 D-A33(C) 

:·R~·~tCh ---R;~~~r-: 

I-)~:( ';' )
• L 0 ' , ' 

: Zener diode : 
,-- -- - _. - - -- -- - - - - j 

H 

Blue
b_ 

Zener <;Siode 

Surge ab$Ol'bef 

• 


• 


Solid State Type Internal Circuit 
D-F59, D-G59, D-G39(C) 
~- -- - ---- - O$~~dt , 

alaC' 
(whtte) 

I_ __ _ .... __ ~_~ ' eBlue- (blaCk) 

D-F5P, D-G5P 
\~--------- ' $ a_ " ",) 
, ' . ,, 
I, ,' 
I /3IadI: (Mlife), , , ,, \ 
,_ _ _ _ _ _ _ _ _ 0 81ue (blactl 

0-J59, 0-K59, 0-K39(C) 
,-- -- .-."...----, 
f ''illI@a'.W"'ed),, I ' 
, ' 
( I ,
i ! 

' 
~ _ ___ ~ ___ : 0 Blue(blaCk) 

0-F59W, D-G59W ..-.,..------ ­ e Brown (reel) 

Black (wtlite) 

~ _'--_ ._-~_~..-_ .. _-_ _ __-_~,O'0 Blue lblack) 

D-F5PW, D-G5PW 

Black (w llioo J 

.'=";:"::'=~=+=-=",I$ Brown (red) 

, 
'. I e Blue (bLad<) 
.. - - - - - _ . _ - - _I 

D-F5BAL, D-G58AL, 
D-K59W, D-J59W 
;- -------- -- : e 

BloYon <red) 

, _ L_-~"_-_"-..J_ _ ,<> 0_ _ _ __ '-~
Blue {b/d<;'l(} 

D-J51 
,- - - - -- - -- - -- .

', 

(.. jBrown (red) 

,, L-I-''';'''H Blue (black) 
- __ _ __ _ . _ __ _ - _ _ I 

D-F59F, D-G59F 
:- - - - -- --- - --, 0&own {red) 

: J Mam OUlptJl OuT 1 

,,,,, 

, BlaCk ('o0> jta) 

Diagnostic OUlpu l OUT 2 
Orange fyelbw) 

,,
L.______ __ __ _ 

,
' 0B1ue(black) 

D-F5LF , - ------------1 
. , e 

Srown (red) 
"''-_-" ~-1---f<;1 Normal output 
L-")"h.-j-~ Black (whrle) 

Latttltype dagnos~ otrtpo.t 
Orange (blue) 

D-F5NTL, D-G5NTL 
;----------~------, ® 

Brown (red) 

"........­ ;" Ou""" 
I • Black (white) 

): Previous colOr 
2 1 
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Series elA 	 Auto Swilch 


Most Sensitive Position! Operating Range 

Reed Switch Type • 
D-B5 	 0-A5' A6 0 -A3 

I l t Operanng lange fPB'"' ( eralm ~ 
'- Mos«~1l~1"'" pl)6thon 

Solid State Type 

0-G59' K59 • G5P 0 -F59 • J 51 • J59 • F5P 0 -G39 · K39 

" 'lion 

l Ot ran 

fa ran e 

MOSt sensmve 
p:Js,itJoo 

Two Color Signs Type 

0-GS9W' K59W • G5PW D-F59W • J59W • FS9F 
G59F· GSBAL 	 F5BAl· F5PW 

Indicator light/Operation 
D-AS9W, D-8S9W, D-FS*W, D-GS*W, D­

HJS9W, D-FS' F, D-J59W, D-KS9W, D-'SBAL 


ON 


Operating ! 
 _u 

range 	 ~ 

Caution 
o 	Never use load exceeding maximum con ­ e For the D·AS' model (with indicator lamp), 

tact capacity of swilch. If used at less than the operating current 
range . LED will not turn on, but switch w'1I• 	 Always connect switch to load before turn­
operate properly. ing on power. 

• 	 The switches of this series have no leak·• 	 O·AS7 and O-AS9 have polanty. The 
age current. Therelore. they work properly Brown (red) lead wire is (+) , and Blue 
even If used in parallel, however, (black) lead wire is (.) . If conneclion is 

reversed, switch will operate, but flgh( If D~A5· model is incompatible due 10 lhe 

emitting diode will not turn on, and if oper­ inlemal resistance of LEO, D-AS" model 

ated in excess of the operating current WI)) lake the place. 

range, LED wit! be damaged. 


0 -A4 

Auto 
Switch 
Type 

Auto Switch Model 

Reed 

Switch f-----:=O':':::-::'-'-::::.-_+-+~+_.-,I__+-

Solid 
Stat. 

• 


• 	 When handling, please avoid dropping, 
cylinder nicks, and excessive Shock. 

• 	 Avoid use in magnetically contaminated 
areas . 

t) If aulo switch cylinders a re used in paral­
lel, maintain a distance between tubes of 
40mm or g reater. • 
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Auto Switch Series eLA 


• Auto Switch Connection/Solid State Type 

3 Wi re (when power source for switch and load is common.) 

Brown (red) lead wire: 

Connect to power source EB (Power source E9 terminal) to 
operate main circuit of switch. In case of 2 wire systems con­
nect with e side of load. 

Black (white) lead wire: 3 Wire (when power source for switch and load Is not common.) 
Connect to load (to input of programmable controller and out­

Brown r let relay). 

Blue (black) lead wire: 

Connect to power source0 (Power source GND terminal). 

2 Wire 
8Brown (~ Load ~EB1 

jBlue (bl~f"~L)----------"Te 

): Previous color 

Contact Protection 

D-A33(c), A53, 853, AS6, and A6? type have no built-in contact protection circuit. Use this box for induction loads, 5 meters or more of lead wires, 
or 100VAC applications. 

J
Model 
Operating 
vol_ 

Length of 
lead wire 

CD-P11 100VAC 
Switch connecting 

side O.Sm 

I CD-P12 200VDC 
Load connecting 

side O.5m 

D-A8 type switches are used for 10QVAC or less: since there is no voltage limi­
tation, you can select a suitable model for your needs. 

Contact Protection Box/Internal Circuit 

CD-P11 

0----"--,0"":-+'---0 Brown (Red) lead wire 
Surge I Choke I 
Suppressor : coil: 

O-~,__L _____ -', ---0 Blue (Black) lead wire 

CD-P12 

~c' (+) Brown (Red) lead wire 
I 1 v~~e; 

Capacity I T COil: 

o I {ReslsiO[ 0 ( _ ) Blue (Black) lead wire 
- ____ 1 

• 
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Series ClA Allto Switch 


Auto Switch Mounting Position (At Stroke end) Minimum Auto Switch Mountable Stroke 

0 - AS·A6 
O-FS·JS 

0 - A4 

0-85·86 
O- GS·KS 

Av ro SWitch 

~'B5'86
D-GSoK5 

'" " .J~ ~ 
""Fttl 

A.A 

Auto switch placement dlmen-'ons (mm) t.:::hi=ch 40 50 8063 100 !~~-, A 00) 0(0) 0 (2.5) 2(6) 4(7. 5) 
D-AS 1(0 1(0) 5(1.5 I O{S.5) 8(4 

~ , 40D-AG 43.5 49 55.5 3 
~ Ht 

A 
D-A3 B 

!::;Hs 
D-A4 A 
[).Q3 B 
D-K3 ~ H, 

3t 35 42 so 57 .5 
00) 00) 0(2.5 26 417 .5) 
1(0) 1(0) 5(1.5 8 4 0(6 .5) 
71.5 76.5 84.0 92.5 \02 .5 
0(0) 0(0) 0(2.5) 2(6 4(75) 
1(0) 1(0) 5(1.5) 8(4) 10(6. 5) 
B3 88 95 .5 10. 114 

A 0(0) 0(0) 0(3 2.56.5 4.5 8D-G5, [)'B5 
1.5(0 1.5(0) 5.5(2) 8.5 4.5 10.5(7)~.D-K5 

~ , 38 43.5 SO.5 59 69.5 
A 0(0) 0(0) O{4.S 3 8) (9.5) 

D-I'S B 3(0) 3(0) 7(3.5) 10{6 12(8.5) , ,D-JS 40 43.5 49 55.5 83 
~ Ht 31 4235 so 51.5 
_A 0(0 0(0) 0(4 .5) 3(8) 6 9.5) D-G5 

3(0) 3(0) 7(3.5) 10(6 128.5 
D-KS 

~ Hs 38 43.5 SO.5 59 69.5 
A 0{2) 0(2) 1(4.5 4(8 6(9.5 

D-F59W 3(0) 3(0) 7.5(3.5) 10.56 12. 5(8. 5) 
D-J59W :; ~s 40 43.5 49 55.5 83 

~ Ht 31 4235 so 57.5 

MinImum auto switch mounting strokes are as follows due to the space 
necessary to mount il. 

n: No. of auto switches-lAuto ..... Center trunnkH1
_Hell No. of Auto ..tteh - ~ 

model I:: _.oSO .... - .,00 I 
D-A5 With 2 switches 

(WIfe<ent, same """/ic./ 15 90 100 110 120
D-A5 with 1 switch 
D-FS Wifh n switches 15+55'1f.Zi 9D+55¥ JOO;.SSO-yI 110+55'1'fl 1 20;.55~ 
[).JS 

(same sur1ace) n"I ,2,3.4 ... n=4.81 2"" n..4.B.12.. t'l=4 .a.12 . . n~.a 12 ... 
DIHerMI 

15 90 ,00 11 0
With 2 surface 

D-85 
sWitches Same 

75 90 '00surface 
110 

D-B6 
DiHerem jS+5~ go+l ~ 

D-GS l DO+'~r" 110... 10~ 

D-KS 
With n surface .1'1::1 .2,3,4 ... nz4.8.12.... n=...,e.l :t: n=o4,a .I 2..18. 

swifches Same 75..SO(~) 90+50/11-2) HlOo..so;....21 110+50 (n-2)

I surface n",2,3,4, .. ~,"' .S.8 1"O:2.4,6.L n--2 ,4 ,6.8 ... 

With 1 switch 10 90 100 110 
DIfferent 

35 75 80 90
Wilh2 suriace 

switches Same 
100 

D-A3 • suriace 100 100 100 

D-G3 Different 3S+301n·2) 7S .. 3Q(n-2) 80+30(1\02) 90...30(n·2) 
D-K3 Withn suriaca rr-2.3.4,5 .. 1'1=2.4.6.8 . n=2,4.6 ,B ... n=2,4,6 ,8 ... 

switches Same 100. l 00(.... ll 
100+100(1'1 ­ 2), n=2,4,5 ,8 .. 

suriace ro= l ,2,,3. 4.. 

With 1 switch 10 75 80 90 
Different 

35 75 80 90With 2 surface 
sWitches Same 

Surface 
35 75 80 90 

D-A4 Different SS.. 3O(n-2} 75+JO<n·2) aO+3D(flo2) 9O+30(n-2) 
With n surface "= 1.2.3,4 , n=2,4,6,8 ... n=2.4.5.e .. 1'1 =2 .4 ,6 ,8 ... 

switches Same 5.S+~1'l·2) 7S+,5O(n-2) ao. 5O(1l-2} 90+50(n-2) 
surface 1\:1;1 ,2,3,4. n -2.4.6,8 ... " =2,4 ,6.8 .. n= 2,4 ,6,8 ... 

Wrth 1 switCh 10 75 80 90 

• 


• 
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Accessories 	 Series eLA 


• Dimensions Of Accessories 

I Type Single Knuckle Joint Y Type Double Knuckle Joint 

~' 45' 'C'C' 

'111 
i'-"-l :2< ~ 
"'" 

-8!. i.\4L, 
A 

L~ 	 f-~, 
.. 

'!1 ,- l1I~1f AI U, 
, 

Material: Free cutting sulfer sleel Malenal: Cast lion --
NX 	

_Ie •P..... 
eE, MM R, U, eND"IO NX l P .... ~z l

........ A A, L, 
no. (min) bontala A, eE, L, MM R, U, eNOHlO NXNo. (mm) 1-04 40 69 22 24 55 M14X1.5 15.5 2Q 12-g D70 1 ~ 

1-05 50-63 74 27 28 60 M18X 1.5 15.5 2Q 121'0711 1 ~ 
Y-04d 40 22 24 55 M1 4X 1.S 13 25 121°71) 1 6'j-~ 38 

p .OS 80 91 37 36 71 M22Xl.5 225 26 18,&070 281l 
V.­ SO-63 27 28 60 M' 8Xl .5 15 27 12'8°70 1 6~f 38 

~10 100 105 37 40 83 M26Xl .S 24.5 28 20-8-08< 3():gJ 
Y-08d 80 37 36 71 M22Xl .S 19 28 181.010 28!lH 55 

V-1Od 100 37 40 83 M26Xl .S 21 38 201re<o 30!lH 61 

I Type Single Knuckle Joint 	 Y Type Double Knuckle Joint 

\'I-

~1-r-
~ 
'-' -
H 

r- d 

- 1'------< t~ 

• 	
0 

m 	 £ 

L 
 ~ 

Material: Carbon sleel Material: Rolled sleel 
Applicable bora " oa n , AppIICibhI , 

P.... _(mm) e ,........ -­ tParts No. ........ d H B C 0eDd9 L m , (mm) iNo. .... split pln 
Clevis knuckle .­ , NT-04 40 M14Xl.5 8 22 25.4 21 

CDP·2A 40 - 102m 46 38 4 3 03X 18t • NT-<l5 SO-63 M1 8X 1.5 11 27 31.2 26 

~.3A 50 40050<63 122 :5 55.5 475 4 3 03X1S( NT-OII 80 M22Xl.5 13 32 37.0 31 
:COP-4A 63 - 1&g1ll 71 61 5 4 04X2St NT-10 100 M26X t .5 16 41 47.3 39 
.cOP-SA - 80 la:~ 76.5 66.5 5 4 04X25t 

eDNA 80 100 20~.'m 83 73 5 4 o4x2st 

CDp·7A 100 - 252c1l'l 88 78 6 4 o4X36t 

• 
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Series eLA Precautions 

Precautions 
• 	 Flushing 

When mounting, completely flush the piping and be carelullhat dust 
and chips do not enter the cylinder and valve. 

e load on piston rod 

Pay special attention to the fact that the load 01 piston rod should 
always be aligned parallel with the cylinder axis . 

• 	 Rotational torque to piston rod 

Avoid applying rotational torque to the piston rod, especially during 
locking . 

• 	 AVOid damaging (Scratches. nicks) on the piston rod Wh iCh, could 
lead to damage of rod seal, resulting in air leakage and disabling 
lock-up. 

• 	 lubrication 
<lube type> 

Use non-additive turbine oil NO. 1 (ISQVG32). 

Never use machine oi l, nor spindle oil. 

<Non-lube type> 

Lubrication is not required. 

Although line system may need lubrication, this lock· up unit has 

nothing to do with it . and please note that over·lubricati on and 

suspension of lubrication should be avoided. 


Q 	 Harmful environment 

When used in a dusty environment, a shield should be used to 

prevent dust from entering the cylinder. Ambient temperature range 

should be 14- 140°F l-l0 - 60°C). 

Please contact SMC for cases other than th is range. 


• 	 Operating air pressure circuit 

Air pressure circuit should be in accordance with the ones 

recommended as per page 10 which is designed to prevent piston 

rod from flying ou l aNer releasing lock-up. 


• 	 Maximum speed and maximum load 

Be careful not to exceed allowable kinetic energy Indicated in the 

specifications on page 8 . 


• 

• 
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Conversion Chart 

Metric to English 

~ (Multiply __ by __ To Obtain __ ) 

Length Torque 
mm 0.0394 mils N'm 0.7375 ff • Ib 
mm 0.0394 in kg· m 7.2330 ff • Ib 
em 0.3937 in 
m 3.2810 fI Pressure 

mm(H,O) 000142 psi 
Area mm(Hg) 00197 psi 
mm' 0.0016 in2 torr 0.0197 psi 
em' 0.1550 1n2 kPa 0145 psi 
m' 10.765 fI' bar 14.50 psi 

kgcm2 14.224 PSI 

Volume aim 14.7 psi 
mm' 6.10xl0-5 in3 

em3 (ee) 0.0610 in3 Energy 
m' 35.320 fI' N'm 0.7375 fI ' Ib 
L 0.0353 ff' J 0.7375 fI 'Ib 
L 0.2642 gal (U.S.) MJ 0.2778 kWh 
Weight Power 
9 0.0353 oz W 0.7376 fI 'Ib/s 
kg 2.2046 Ib kW 1.341 hp 

Force Temperature 

gl 2.205 x 10-3 Ibl "F=(1.8 x "C) + 32 

kgf 2.2046 Ibf 

N 0.2248 Ibf Flow rate 


NVmin x 0.Q35 = SCFM 

Key 

I-lm = micron (micrometer) gf = gram· force 
mm = millimeter kgf = kilogram· force 

J em = centimeter N = ne'Nton 
m = meter Ibf = pound· force 
mils =0.001 inch N • m =newton - meter 
in =inch kg • m =kilogram - meter 
ft =foot ft· Ib =foot - pound 
cc =cubic centimeter mm (H20) "" mi llimeter water 
L =liter column 
gal (U.s.) = U.s. gallon in (H 20) =inches water column 
g =gram mm (H) =millimeter mercury 
kg =kilogram column 
oz =ounce in (Hg) =inches mercury 
Ib = pound column 

English to Metric 

(Mulliply __ by __ To Oblain __ ) 


Length Torque 
mils 2.54 mm ft· Ib 1.3559 N'm 
in 25.4 mm ft· Ib 0.1383 kg· m 
in 2.54 em 
II 0.3048 m Pressure 

in(H,O) 2.5357 x 10-3kg/em' 
Area in(Hg) 0.03518 kg/cm2 
in2 645.16 mm' psi 6.897 kPa 
in2 6.4516 em' psi 0.06897 bar 
fI' 0.0929 m' psi 0.0703 kg/cm2 

Volume Energy 
inl 16387 mm' ff • Ib 1.356 N'm 
in3 16.387 em3 (cc) ff 'Ib 1.356 J 
fI" 0.0283 m' kWh 3.6 MJ 
fI' 28.329 L 
gal(U.S.) 3.785 L Power 

ff • Ibis 1.356 W 
Weighl hp 0.7457 kW 
oz 28.329 9 
Ib 0.4536 kg Temperature 

"C = 5/9(" F-32) 
Force 
Ibf 453.6 gl Flow rate 
Ibf 0.4536 kgf SCFM x 28.57 = NVmin 
Ibf 4.4482 N Cv1.0 = Kv 0.856 

psi = pounds per square inch 
kPa = kiiopascalS 
a1m = atmospheres 
J = joule 
MJ =megajoule 
W=wan 
kW =kilowall 
kWh = kilowa"-hour 
hp = horsepower 
°C =degrees Cenligrade 
OF = degrees Fahrenheit 
s = seconds 
NI/min = Normal liters per 

minute 

SCFM = Std. cubic feet per 
minute 

Basic Formulas 
Circle circumference =1t0 =21tr 
Circle area =I{F 
Force =Pressure x Area 
Cylinder Volume (rod side) = 

(piston area - rod cross-section 
area) x stroke 

Cylinder Volume (head end) = 
piston area x stroke 

Torque = lorce x perpendicular 
distance from shaft 

• 
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World Wide ~SI\C Support. .. 

United States Branch Offices 

SMC Corporation of America (Atlanta) 
1440 Lakes Parkway, SUite 600 
Lawrenceville, GA 30043 
TEL: (770) 624-1940 
FAX: (770) 624-1943 

SMC Corporation of America (Austin) 
9101 Wall Street, Suite 1030 
Austin, TX 78754 
TE L: (512) 926-2646 
FAX: (512) 926-7055 

SMC Corporation of America (Boston) 
Zero Centennial Drive 
Peabody, MA 0 1960 
TEL: (978) 326-3600 
FAX: (978) 326-3700 

SMC Corporation of America (Charlotte) 
5029·6 West W T. Harris Blvd. 
Chanotte, NC 28269 
TEL: (704) 597-9292 
FAX: (704) 596-9561 

SMC Corporation of America (Chicago) 
858 Meridian Lake Drive, SUite F 
Aurora. IL 60504 
TEL: (630) 449-0600 
FAX: (6:30) 449-0601 

SMC Corporation of Amenca (Cincinnati) 
4598 O~mpic Blvd_ 
Erlanger, KY 41018 
TEL: (SS9) 647-5600 
FAX: (859) 647-5609 

SMC Corporation of America (Cleveland) 
2305 East Aurora Rd., Unit A-3 
Twinsburg, OH 44087 
TEL: (330) 963-2727 
~AX : (330) 963-2730 

SMC Corporation of America (Dallas) 
1301 W. Beltline, Ste. 119 
Carrollton, TX 75006 
TEL: (972) 446-9554 
FAX: (972) 446-5931 

SMC Corporation of America (Denver) 
4910 Fox Street, Unit C 
Denver. CO 80216 
TEL: 3032939322 
FAX: 303 293 9376 

SMC Corporation 01 America (Detroit) 
2990 TechnologV Drive 
Rochester Hil1s, MI 48309 
TEL: (248) 299-0202 
FAX: (248) 293-3333 

SMC Corporation of America (Houston) 
9001 Jameel, Suite 180 
Houston, TX 77040 
TEL: (713) 460-0762 
FAX: (713) 460-1510 

For a branch office near you call: 1-800-SMC-SMC1 (762-7621) 

SMC Corporation of America (l.A.) 
141 91 Myford Road 
Tustin, CA 92780 
TEL: (71 4) 669-1701 
FAX: (714) 669-1715 

SMC Corporation of America (Milwaukee) 
16850 W. Victor Road 
New Berltn, WI 53151 
TEL: (262) 827-0080 
FAX: (262) 827-0092 

SMC Corporation of America (Mnpls.) 
6541 City West Parkway 
Eden Prairie, MN 55344 
TEL: (952) 943-1299 
FAX: (952) 943-1614 

SMC Corporation of America (Nashville) 
5000 Unbar Drive. Suite 297 
Nashville, TN 37211 
TEL: (615) 331-0020 
FAX: (615) 331-9950 

SMC Corporation of America (Neliv Jersey) 
Corporate Park 111 , 580 Howard Avenue 
Somerset, NJ 08873 
TEL: 732 537 0120 
FAX: 732 537 0121 

SMC Corporation of America (Phoenix) 
2001 W. Melinda Lane 
Phoenix, AZ 85027 
TEL: (623) 492-0908 
FAX: (623) 492-9493 

SMC Corporation of America (Portland) 
14107 N.E. Airport Way 
Ponland, OR 97230 
, EL: (503) 252-9299 
FAX: (503) 252-9253 

SMC Corporation of America (Richmond) 
4701 Cox Rd ., SUite 105 
Glen Allen, VA 23060 
TEL: (804) 527-0500 
FAX: (804) 527-2100 

SMC Corpora lion 01 America (Rochester) 
255 Woodclilf Drive 
Fairport, NY 14450 
TEL: (585) 381-3890 
FAX: (585) 381-3941 

SMC Corporation of America (San Diego) 
13771 Danielson Street, Suite 0 
Poway, CA 92064 
TEL: (858) 679 1903 
FAX: (858) 679 1904 

SMC Corporation of America (S.F.) 
85 Nicholson Lane 
San Jose, CA 95134 
TEL: (408) 943-9600 
FAX: (408) 943-9111 

SMC Corporation 01 America (Seat1le) 
19115 W. Valley Hwy., Suite H-l00 
Kent, WA 98032 
TEL: (425) 2516955 
FAX: (425) 25' 680 ' 

SMC Corporation 01 America (51. Lows) 
4130 Rider Trail North 
Earth City, MO 63045 
TEL: (314) 209-0080 
FAX: (314) 209-0085 

SMC Corporation of America (Tampa) 
18167 US 19 NOfth, Suite 150 
Clearwater, FL 33764 
TEL: (813) 243-8350 
FAX: (813) 243-8621 

Canadian Branch Offices 
SMC Pneumatics (Canada) Ltd. (Toronlo) 
6768 Financial Drive 
M!ssissauga, ON LSN 7J6 
TEL: (905) 812-0400 
FAX: (905) 812-8686 

SMC Pneumatiques (Canada) Ltd.(Montreal) 
9415 Trans Canadlenne 
Saint-Laurent, PO H4S 1V3 
TE_: (514) 733-9595 
FAX: (51 4) 733-177' 

SMC Pneumallques (Canada) Ud.(Quebec) 
3260 Rue Watt · Local 1 12 
S.e-Foy, PO G1X 4T5 
TEL: (418) 654-1 997 
FAX: (418) 654-1998 

SMC Pneumatics (Canada) ltd.(Vancouver) 
Annacis BUSiness Park 
730 Eaton Way · Vnit 2 
Della, BC V3M 6J9 
TEL: (604) 517-1646 
FAX: (604) 517-1 647 

SMC Pneumalies (Canada) Ltd.(Windsor) 
2870 Jefferson Blvd.. Unit 1 
Windsor. ON NST 3L2 
TEL: (519) 944-0555 
FAX: (519) 944-1870 

Europe 
ENGLAND 

SMC Pneumatics (U.K.) Ltd. 


GERMANY 

SMC Pneumallk GmbH 


ITALY 

SMC !lalia SpA 


FRANCE 

SMC Pneum"lIque SA 


HOLlAND 
SMC ControlS BV 

SWEDEN 

SMC Pneumatics Sweden AB 


SWITZERLAND 

SMC Pneumetlk AG 


AUSTRIA 

SMC Pneumatlk GmbH 


SPAIN 

SMC Espana, 5 .A. 


IRELAND 

SMC Pneumatics (Iroland) Ltd. 


ROMANIA 

SMC Pneumatics (Romania) Lid. 


RUSSIA 

SMC Pneumatlk LLC 


NORWAY 

SMC Pneumatics Norw"~ .AJS 


DENMARK/LATVIAJLITHUANIA 
SMC Pneumallk AJS 

Asia 
...APAN 

SMC Corporation 


KOREA 

SMC Pneumatics Korea Co., Ltd. 


CHINA 

SMC (China) Co .. Ltd . 


HONG KONG 

SMC Pnaumatlcs (Hong Kong) Ltd. 


SINGAPORE 

SMC Pneumatics (5. E.A.) Pte . Ltd. 


PHILIPPINES 

5MC Pneumafln (Philippines), Inc. 


MALAYSIA 
 \.J 
SMC Pneumatics (5.E.A.) Sdn. Bhd. 


TAIWAN 

5MC Pneumatics (Telwan) Co .. Ltd . 


THAILAND 

SMC Thailand Ltd. 


I!'lOIA 
SMC Pneumatics (India) Pvt ., Ltd. 

North America 
MEXICO 

SMC Pneumatics (Mexico) S.A. de C.V. 


South America 
ARGENTINA 

SMC Argentina S.A. 


CHILE 

5MC Pneumatics (Chile) Ltda. 


Oceania 
AUSTRALIA 

SMC Pneumatics (Australia) Ply. Ltd. 


NEW ZEALANO 

SMC PneumatIcs (N.Z.) Lid. 


SMC offers the same quality and engineering expertise in many other pneumatic components 

Valves Valves Cylinders/Actuators Vacuum Air Preparation Equipment 
Directional Control Valves Proporlional Valves Compact Cylinders Vacuum Ejectors Fillers-Regulators-Lubricators 
Manual Valves Mechanical Valves Miniature Cylinders Vacuum Accessories Coalescing Fillers 
Mufflers Minialure Valves Rodless Cylinders Instrumentation Micro Mist Separators 
Exhausl Cleaners 
Quick Exhaust Valves 

Fluid Valves Rotary Actuators 
Pneumatic Grippers 

Pneumatic Positioners 
Pneumatic Transducers 

Fittings 
Air Fit1ings 

SMC Corporation of America SMC Pneumatics (Canada) Ltd. 
3011 N. Franklin Rd Indianapolis, IN 46226 6768 Financial Drive, Mississauga, Ontario L5N 7J6 
Tel : (317) 899-4440 ' FAX: (317) 899-3102 Tel: (905) 812-0400 ' FAX: (905) 812-8686 
http://www.smcusa.com http://www.smcpneumatics.ca 

All reasonable eHorts to ensure the accuracy 01 the Inlormallon detailed in this catalog were made 
at the time of publishing. However, SMC car in no way warrant the Information herein contained as 
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