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Clamp Cylinder with Lock

Series CLK 1

Maintains a clamped or unclamped state when air supply pressure drops or
residual pressure is released



Clarnp Cylinder with Lock Maintains a

Series CL K1 supply press

Clamped locking

{ Can be locked at any position within

the entire stroke

Locking is possible at any desired position.
Able to easily accommodate changes in work piece thickness.

Clamped locking or unclamped locking

can be selected
Holding an unclamped state

Holding a clamped state
Prevents work piece slippage and dropping Prevents dislocation of home position due to
due to work piece weight weight of clamp arm

Unclamped locking

Clamped locking

Compact lock mechanism minimizes extension
of length dimension

Series CLK1 clamp cylinder with lock

|
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Extended dimension mm

CLK1
i Bore size (mm E
Series CK1 clamp cylinder (without lock) (mm)
’ 240 34
250 385
LOCK 263 42
E
Operating Principle
® For clamped locking @® For unclamped locking
-Ay» Locked state Clamping port B -MI* Unlocked state -Ml» Unlocked state
(piston extended)
Unclamping port A Unlocked
locked Sunol Supply Exhaust
Supply Unlocke! upply Exhaust Clamping et
! ) 3 Unclamping R @ operation
Clamping operation operation
- -
LOCK 24 d
7

By-pass piping

Air can be supplied to or exhausted from the

When compressed air is supplied to the unclamping port A,
cylinder head side by providing by-pass piping.

When compressed air is supplied to the clamping port B, the
the lock ring stands up perpendicular to the rod (unlocks),

lock ring stands up because of back pressure from the un-
clamping port. However, when the piston stops at the stroke and unclamping operation takes place.

end, the back pressure is completely exhausted and the lock
ring is tilted by the spring force, thereby locking the piston rod.

Features 1
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rlamped or unclamped state when air
re drops or residual pressure is released.

<I:iping IS not required for unlocking

ince a dedicated solenoid valve is not required for unlocking, Unclamped locking
reduction of initial costs and replacement of existing equipment LOCK
can be easily accomplished. 4

Clamp cylinder with lock

7 Clamped locking Cylinder with lock (Series CNLJ)
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SOL.C SOL.B SOL.A
NG
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Able to maintain an unlocked state
Assembly and maintenance simplified

Port positions can be selected to

accommodate mounting conditions

Positions of ports, by-pass piping and auto switch rails can
be changed. (Refer to ordering instructions on pages 1 and 7 for details.)
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1 A | Auto switch ;'W .
| | Ny 3 &
Series expanded to include sizes 232 to @63

Two series, four sizes and three types of clevis width standardized.
Able to accommodate a wide range of equipment.

Series Variations

. ize | Cleviswidth (mm i .
Series BN (mm) Loc!qng End bracket Auto switch
(mm) | 12 16.5 19.5,  Pposition
32 (@) <Reed switches>
D-C7/8, D-B5/6
Standard ClLK1 40 © Sinal D-A3/4
ingie <Solid state switches>
e
typ 50 O O Clamped knuckle D-H7. D-G3, D-K3
63 o o locking joint D-G5
With 40 0 Unclamped Double <Reed switches>
magnetic | CLK1P locking knuckle D-P7/8 (CLK1P)
regigltg o | CLK1G 50 O joint <Solid state switches>
auto switch 63 O O D-P5 (CLK1G)

SIVC Features 2
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Clamp Cylinder with Lock/Standard Type

Series CLK

332, 340, 250, 363

How to Order

RSP L < 1
RN CLK 1 G

A|50

100

| |

|

A|50

100

B53

Clamp cylinder with auto switch lNumber_of
S auto switches
Clevis width e Nil 2 bos
. 1 .

2932 Bore size 1p
[ A ] 12mm ‘ 232 ‘ - P

40, 250, 263 321 samm o ees
229, 650, @ 40 | 40mm

& ig-gmm ”40;53506263 50 | 50mm ® Auto switch type

B ~=mm 20, 8 63 | 63mm [ Nil_[ Without auto switch (built-in magnet)

240 is only available with
A:16.5mm clevis width.

Cylinder stroke (mm) ¢

@

[32, 40,50, 63 | 50, 75, 100, 125, 150 |

End bracket e

Accessories (options) e

None

With limit switch mounting base

With dog fitting

Nil | None _
| | Single knuckle joint Nil
Y Double knuckle joint B
D

K Note 2)

With pedestal (for 75, 100, 150 strokes only)

@

mounting base K.
Note 3) List the necessary options.

Locking position —

Note 1) Accessories (options) are not available with g32.
Note 2) Clevis width B (19.5mm) is not available with

B | Clamp side lock
F | Unclamp side lock
Applicable auto switches
E—— 5_ Wi Load voltage Aut . Lead wire length (m) .
Type| Special function | Electrical | g2 Wiring uto switch =" T -l Applicable
entry |'9=| (output) DC AC model ni |O|@ N load
3 wire Ic |
Yes (NPNequiv)| v 7 C76 ® & — | — i
12V 100V C73 ® |® & — | — Relay,
Grommet | No 5V, 12v/| 100V or less C80 ® |® | —|—|Ceimi|PLC
= Yes 12V — B53 o 0 0 — PLC
= 12v_|100v, 200V |  B54 o o0 |
5, I No ) 12V | 200V or less B64 o 0| —|— Relay,
e Comnector LT 2wire |24V — C73C o o0|0 PLC
& No 5V, 12V 24V or less Cc80C ® @ ® | ® Coiui
Terminal 12v — A33 —|—|—|® PLC
conduit A34 — |—|—|®
100V, 200V —
DIN terminal ves v A44 — |—|—]® gflély’
O oot macaton | Grommet — | — | B59W | e |@|—|—
3 wire (NPN) 5V 12V H7A1 ® 00— |
Grommet 3 wire (PNP) Y H7A2 ® |® O — |ciout
I 2 wire 12V H7B ® 80—
S Connector H7C o o 00
s Terminal 3 wire (NPN) 5V, 12v G39A — |—|—| ® |(Ccircuit
i conduit Ves | 2Wire |, 12v . K39A — [—|—]|®|—
£ | Diagnostic Swire (NPN)) " gy, 1oy H7NW_| @ @10~/ Ic Eflé‘y’
o indication 3 wire (PNP) H7PW | ® |@|O|— cicu
g (2 color indicator) 2 wire 12V H7BW e |@e|lOo|—|—
With timer Grommet 3 wire (NPN) V. 19V G5NT — 90— ¢
B By maieaton _ ’ H7INF | ® |@|O |— il
Latch type with 4 wire
diagnostic output (NPN) — H7LF @ O|—|—
(2 color indicator)

Q- Terminal conduit types D-A3[J, A44, G39A, and K39A are not available with g32.

SvC
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O

OSelect applicable auto switch mod-
els from the table below.

Built-in magnet cylinder part nos.

In case of built-in magnets without auto
switches, the auto switch type symbol is
"Nil".

(Example) CLK1GA50-100Y-B

e Port position

Cylinder type
i B F
SHilee] Peshen (Clamp side) (Unclamp side)
locking locking
0
Nil Port E@g
on top illi
2 Port = F@j
on left E‘g!%
|
3 Polrt f@g <«
on right ]
4 Port N
on top
5 Port JE—
on left
6 Port R
on right
=>Port  £;-} By-pass piping
OLead wire length symbols  0.5m Nil
3m......... L
5m......... z
None...... N

(Example) C80CZ, C80CN
OSolid state switches marked with a "O" symbol are pro-
duced upon receipt of order.

[JDo not use symbol "N" for no lead wire specification with
types D-A30JA, A44A, G39A, and K39A.



Symbols
Clamp side Unclamp side
locking type locking type

Accessories (Options)

Series CLK1A Series CLK1B

Description
232 240  |250, 963 (950, 863

Single knuckle joint 1 | CLLK32-17-R5004 {CLLK40-L7-R5006 CKA40-17-1018 |CKBAO-17-1028

Double knuckle joint - CL1K32-18-R5004 |CL1K40-18-R5006 [CKA4O-18-206C |CKBAO-18-2078
CKMO040-48-16070A

Limit switch mounting base —

Dog fitting — CKMO040-42-16070
— |_75mm stroke — CKA40-40-209A —
% 100mm stroke — CKA40-40-210A —
| 150mm stroke — CKA40-40-211A —

[JSingle knuckle joint and double knuckle joint must be ordered sep-
arately.

Auto Switch Mounting Bracket Part Nos.

Clamp Cylinder with Lock Series CL Kl

Cylinder Specifications

Fluid Air

Proof pressure 1.5MPa
Maximum operating pressure 1.0MPa
Minimum operating pressure 0.2MPa

Ambient and fluid temperature

Without auto switch: =10°C to 70°C, With auto switch: =10 to 60°C

Piston speed

50 to 500mm/s

Cushion Unclamp side (head side): Air cushion, Clamp side (rod side): Without cushion
Lubrication Non-lube
Thread tolerance JIS class 2

Stroke length tolerance

+1.0
0

Mounting

Double clevist

OWith pin and cotter pin

12mm CLK1A, CLK1GA 232
Clevis width 16.5mm CLK1A, CLK1GA 240, 850, 263
19.5mm CLK1B, CLK1GB 250, 863
Lock Specifications
Bore size (mm) 32 40 50 63

Locking action

Spring lock

Unlocking pressure

0.2MPa or more

Locking pressure

0.05MPa or less

Locking direction

One direction (Clamp side, Unclamp side)

Lock holding force N Equivalent to 0.5MPa
(Max. static load) 202 | 629 | 982 | 1559
Lock application Drop prevention, Position holding
Standard Strokes
Bore size (mm) Standard stroke (mm)
32, 40, 50, 63 50, 75, 100, 125, 150
Weights (Basic weight is for a Omm stroke.)
Unit: kg
Bore size (mm) 32 40 50 63
Cylinder Basic weight F:0.53, B: 0.51F: 1.04, B: 0.98|F: 1.48, B: 1.42|F: 2.13, B: 2.07
Additional weight per 25mm of stroke 0.05 0.08 0.11 0.13
Single knuckle joint 0.12 0.25 0.2
Double knuckle joint (includes pin) 0.17 0.33 0.28
Limit switch mounting base — 0.22
Dog fitting — 0.12
Pedestal — 2.2
Calculation « Basic weight ......... 1.42 (250) * Double knuckle joint...0.28 (Y)

(Example) CLK1B50-100Y-B

« Additional weight ... 0.11/25mm

1.42 +0.11 x 100/25 + 0.28 = 2.14kg

« Cylinder stroke ...... 100mm

Theoretical Output

Unit: N
Auto switch mounting bracket part no. i i i i Operating pressure (MPa
Auto switch model g P Bore size | Rod size |Operating Piston ezlrea p gp (MPa)
32 | 40 | 50 | 63 (mm) (mm) | direction | (mm? 0.3 0.4 0.5 0.6
Reed suich D-C73,C76, C80 3 12 ouT 804 241 322 402 482
D-C74C, C8oC IN 691 207 276 346 415
i D-HTAL H7A2, H7B, HTC BMA2-032(BMA2-040|BMA2-050(BMA2-063 0 I ouT 1260 378 504 630 756
A D-H7NW, H7PW, H7TBW
sitch D-HILF, HTNE IN 1060 318 424 530 636
Reed switch | D-B53, B54, B64, B5OW 50 20 out 1960 588 84 980 1180
SIISEE | GaTL BA32 | BAD4 | BAOS | BA-06 IN 1650 495 660 825 990
swich  |~”
Resdsich| D AT A4, A 63 20 OUT | 3120 934 1250 1560 1870
Sold — |BDL-04M {BD1-05M | BD1-06M IN 2800 840 1120 1400 1680
i | D-G39, K39
state switch '
2




Series CLK1

Construction CLK1[J32/Standard Type

Clamp side lock (B)

Unclamp side lock (F)

9 33 (10
Parts list

No. Description Material Note No. Description Material Note

1 |Rod cover Aluminum alloy Hard anodized 19 | Plug Free-cutting steel

2 |Cover Aluminum alloy Hard anodized 20 | Wear ring Resin

3 |Cylinder tube Aluminum alloy Hard anodized 21 |Pin Carbon steel

4 |Head cover Aluminum alloy Chromated 22 | Flat washer Rolled steel

5 |Piston rod Carbon steel Hard chromium electro plated 23 | Cotter pin Low carbon steel wire rod

6 |Piston Aluminum alloy 24 | FR One-touch fitting KRLO6-01S
7 |Bushing Lead-bronze casting 25 | Spatter cover KR-06C
8 |[Bushing Lead-bronze casting 26 | FR double layer tube TRB0604W
9 |[Clevis bushing Oil-impregnated sintered alloy 27 | Rod seal NBR

10 |Pivot Carbon steel Heat treated, Electroless nickel plated 28 | Piston seal NBR

11 |Lockring Carbon steel Heat treated 29 | Tube gasket NBR

12 |Dust cover Stainless steel 30 | Cushion seal NBR

13 |Brake spring Steel wire Zinc chromated 31 | valve seal NBR

14 [Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 32 | Plug seal NBR

15  [Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 33 | Lockring seal NBR

16  [Hexagon socket head cap screw | Chrome molyhdenum steel Nickel plated 34 | O-ring NBR

17 |Hexagon socket head plug Carbon steel Rc1/8 35 | Coil scraper Phosphor bronze

=
[ee]

Cushion valve

Free-cutting steel

Electroless nickel plated

O



Clamp Cylinder with Lock Series CL Kl

Construction CLK1[140, 50, 63/Standard Type

Clamp side lock (B)

Wb A

o

4) (2 9 10Q6

,{IIITI

Parts list
No. Description Material Note No. Description Material Note
1 |Rod cover Aluminum alloy Hard anodized 20 | Valve retainer Carbon steel Zinc chromated
2 |Cover Aluminum alloy Hard anodized 21 |Lock nut Carbon steel Zinc chromated
3 |Tube cover Aluminum alloy Hard anodized 22 | Plug Free-cutting steel
4 | Piston rod Carbon steel Hard chromium electro plated 23 | Wear ring Resin
5 |Piston Aluminum alloy Chromated 24 | Pin Carbon steel
6 |Bushing Lead-bronze casting 25 | Flat washer Rolled steel
7 |Bushing Lead-bronze casting 26 | Cotter pin Low carbon steel wire rod
8 |Clevis bushing Oil-impregnated sintered alloy 27 | FR One-touch fitting KRLO08-02S
9 |Pivot Carbon steel Heat treated, Zinc chromated 28 | Spatter cover KR-08C
10 |Lockring Carbon steel Heat treated 29 | FRdouble layer tube TRB0O806W
11 |Dust cover Carbon steel Nickel plated 30 |Rod seal NBR
12 |Brake spring Steel wire Zinc chromated 31 | Piston seal NBR
13 |Retainer plate Aluminum alloy Clear anodized 32 | Tube gasket NBR
14 | Hexagon socket head cap screw |Chrome molybdenum steel Nickel plated 33 | Cushion seal B NBR
15 | Hexagon socket head cap screw |Chrome molybdenum steel Nickel plated 34 | valve seal NBR
16 | Hexagon socket head cap screw|Chrome molybdenum steel Nickel plated 35 | Valve gasket NBR
17 |Cushion seal retainer Rolled steel Zinc chromated 36 | Lockring seal NBR
18 |Hexagon socket head plug Carbon steel Rcl/4 37 | O-ring NBR
19 |Cushion valve Free-cutting steel Zinc chromated 38 | Coil scraper Phosphor bronze

OThe retainer plate (number 13) is used only for unclamp side locking type 50 and 263.

O
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Series CLK1

Dimensions CLK1[J32/Standard Type

Clamp side lock (B)

3-Rc 1/8
Clamp side port
25 60 34 + Stroke 20
a7 12 65 53 3.Rc 1/8 12 Rear cushion valve
9.5 Unclamp side port
M10 x 1.25 LD 1%
Agja- v &)
9 A o
ol QN 3
©
N
;'—- =
/ S Width across ;
NZAWVE S -0.040 flats 36
v \ Shaft: 10d9 Zyo76 S
22| Hole: p10H8 022
55 102 + Stroke
169 + Stroke
Unclamp side lock (F)
3-Rc 1/8
Unclamp side port
3-Rc 1/8
Clamp side port
25 60 34 + Stroke 20 Rear cushion valve
12 65 53 4 12
9.5
M10 x 1.25
. K
8= T _ AaM o
|3 B, - YN 3
Width across| 7 D~
flats 10 g ‘
Qg\j’ ) Width across
12 5 flats 36
|5 Hole: g10H8 *3:022 —
55 102 + Stroke
169 + Stroke

Note) Refer to pages 13 and 14 for accessories.

O
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Clamp Cylinder with Lock Series CL Kl

Dimensions CLK1[40, 50, 63/Standard Type

Clamp side lock (B)

4-M6 X 1 52 N L + Stroke SC):-IRC 1/4_d t 1F_%ear (_::jjtihion val;;eI 5
Thread depth 12 |17_1010 GA . W_GB amp side por 5° op W;g across lats
ohRelia A o
BX 14 Unclamp side port
M P V4
\ B i
- r-- ’i B -  —— | | —
] | > Hoar I _ A _ LAl Qg b i
m T J & A\ MR 47 o i
PO . __LO
oo ) Width across/ 330 G2 Qf'@ W
1 flats K - P + o
Width across § Q)‘\ L% 3 m
Clevis width flatsdd /"7 "\ Shaft: #12d9 5653 F
CLK1A: 165 3° ‘ Hole: g12H8 *3%%"
CLK1B: 195 *04 27 S + Stroke 15
40 97 Z + Stroke 2
57 ZZ + Stroke
(mm)
Symbol
) BX | BY D F GA | GB 1A K L M N S W | Wec | Ws z 7z
Bore size
40 56 54 16 44 | 77 10 47 14 55 M12x15 | 86 1125 | 5 39 | 275|114 |228
50 64 64 20 55 | 785 | 10 58 17 58 M16x1.5 | 87.5 |117 7 41 | 33 118.5 | 232.5
63 74 74 20 69 | 82 12 72 17 58 M16x1.5 |91 1205 | 5.5 48 | 39 122 236
Note) Refer to pages 13 and 14 for accessories.
Unclamp side lock (F)
gﬂ:’i
[
l @— ;
L 1l
|
| lg)
3-Rc 1/4
Clamp side port
3-Rc 1/4
Unclamp side port
4-M6 x 1 52 N L + Stroke Rear gushlon valve
Thread depth 12 |17,1010 GA W GB Top width across flats 3
14 30 ‘
M 3
Al a i
4 ,’T‘\ I _ | wlol<
i H{e—© b Rk E
\\‘.,,,,,,,,,JD A — :m
Width across/ 8| f|L]- @30 5o
flats K : -
m Width across % PSR g 3
Clevis vidth ‘ fasth /o ) Shaft: 912d9 23,669
CLK1A: 165 ° ¢ Hole: s12H8 *$°%7
CLK1B: 195 3 27 S + Stroke 5
l.40
97 Z + Stroke 2
57 -t
T ZZ + Stroke
(mm)
Symbol
) BX | BY D F GA GB 1A K L M N S T W | We | Ws z 2z
Bore size
40 56 54 16 44 | 77 10 47 14 55 M12x15 | 86 1125| 57 5 39 275 (114 | 228
50 64 64 20 55 | 785 10 58 17 58 M16x1.5 | 87.5 |117 60 7 41 | 33 1185 | 232.5
63 74 74 20 69 | 82 12 72 17 58 M16x1.5 | 91 1205 | 67 5.5 48 | 39 122 | 236

Note) Refer to pages 13 and 14 for accessories.



Clamp Cylinder with Lock
With Magnetic Field Resistant Auto Switch

Series CLK1P/CLK1G

740, 950, 63

How to Order

\F/Qvétsr;sva%gtnsgt’dﬁs?/!/?tch CL KlP AI\ 5|0 | 190 | | ? | | P7|4L |
\éVégr:Sh{l;]gtnseé||deg?§e Switch CLK]-G A 50 | 100 | B | P5 DWL

J Number of
auto switches
Clevis widthe—— Nil 2 pcs.
A | 16.5mm | @40, 850, 863 S 1 pc.
B | 19.5mm 250, 963 n "n" pcs.

240 bore size is only available
with A:16.5mm clevis width. ® Auto switch type

Nil | without auto switch| CLK1P
Bore size ® e
p (b_wlt |n_magn_et) CLK1G
40 40mm with switch rail
50 50mm O Select applicable auto switch models
63 63mm from the table below.

Built-in magnet cylinder part nos.

Cylinder stroke (mm) @ In case of built-in magnets without auto

itches, the auto switch type symbol i
40,50, 63 ] 50, 75,100, 125,150 | e S o0 SWIET pe S bol is

For CLK1P (Example) CLK1PA50-100Y-B
For CLK1G (Example) CLK1GA50-100Y-B-P

End bracket ————
Nil | Without fitting
| Single knuckle joint
Y Double knuckle joint

L—ePort and switch rail position

Cylinder type
Symbol| Position B F
Locking position e—— (Clamp S|de) (Unclamp 5|de)
lock lock
B | Clamp side lock
F | Unclamp side lock 6 J G 3
p Nil Port on top . ¢
Rail on right :
ic field i itch Portonleft | PR\ 7NN
Magnetic field resistant auto switch types 2 eailonright| =€ =flg ;
e 5 T Load voltage | Auto switch model | Lead wire length (m)] 2 '
i 0 ectrical | §£ Applicable
Type | Special function entry %g (output) DC AC | Rail mounting (R“?) (E) (% p?oad il
- — Portonright| [ { Y N
Lights when OFF —| — |100V P70 e (00 oy, 3 |Railon left W< %h M=
Reed — Yes| — | 100v P74 o oo PLC < §
switch - Grommet 2 wire —
Lights when OFF 24V P75 [ J [ BN J PLC
R No 48V, 100V| 100V P80 ® | ® | ® Relay,PLC 4 Port on top j’ ‘i , ....
Diagnostic indication _ Rail on left N Nl P~
Solid (cholor indicator) P5DW bl Bd Relay EI. id LI. ‘IJ
state |[Diagnostic indication | Grommet | Yes |2 wire |24V| — | — — '
switch (cholor indicator) PSDWB e o PLC
with spatter resistant cable
. P . 5 [Portonleft | F: ! ‘: :>7 =$
OLead wire length symbols 0.5m...... Nil (Example) P70 Rail on top h d LI d i
3Mm......... L P70L I i
5M......... z P70z
OType P5DW has a lead wire length of 3m or 5m. (0.5m length is not available.)
6 Port on right| P’ 7@ ‘__F' ‘ﬂ
Rail on top Ei ‘ﬂ "" 7@

—=> Port {i} Switch rail % By-pass piping

O
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With Magnetic Fielc(;agepsiggir?tdiij\tl\gtgvbi?gﬁ Se” es CL K 1 P/CL K 1G

Symbols
Clamp side Unclamp side
locking type locking type

Accessories (Options)

Cylinder Specifications

Fluid Air
Proof pressure 1.5MPa
Maximum operating pressure 1.0MPa
Minimum operating pressure 0.2MPa
Ambient and fluid temperature | Without auto switch: -10°C to 70°C, With auto switch: 10 to 60°C
Piston speed 50 to 500mm/s
Cushion Unclamp side (head side): Air cushion, Clamp side (rod side): Without cushion
Lubrication Non-lube
Thread tolerance JIS class 2
Stroke length tolerance %°
Mounting Double clevis U
OWwith pin and cotter pin
. 16.5mm CLK1A, CLK1GA 240, 250, 863
Clevis width 19.5mm CLK1B, CLK1GB 550, 563
Lock Specifications
Bore size (mm) 40 50 63
Locking action Spring lock

Unlocking pressure

0.2MPa or more

Locking pressure

0.05MPa or less

Locking direction

One direction (Clamp side, Unclamp side)

Lock holding force N

Equivalent to 0.5MPa

(Max. static load)

629 [ 982 1559

Lock application

Drop prevention, Position holding

Series CLK1PA, CLK1GA (Series CLKIPB, CLK1GB
240 250, 263 | @50, 863

Single knuckle joint {CL1K40-17-R5006| CKA40-17-101B| CKB40-17-102B

Double knuckle joint | CL1K40-18-R5006 | CKA40-18-206C| CKB40-18-207B

75mm stroke CKA40-40-209A —

Pedestal [100mm stroke, CKA40-40-210A —

Bmside  CKA40-40-211A —

Description

Auto Switch Mounting Bracket Part Nos.

. Auto switch mounting bracket part no.
Auto switch model
0 | 50 | 63
Reed |D-P70, P74, }
switch | P75, P8O BAP1-063
SO“d state D-P5DW, BAP2-063
switch | PSDWB

Auto Switch Unit Weights

Unit: kg
Auto switch model 0.5;1ead Wir36n|1ength —
Bps 005 | 019 | 032
Draowe | — | o015 | oz

Auto Switch Mounting Bracket Unit Weight

Standard Strokes

Bore size (mm)

Standard stroke (mm)

40, 50, 63

50, 75, 100, 125, 150

Unit: kg
Part no. Weight
BAP1-063 0.03
BAP2-063

Weights (Basic weight is for a Omm stroke.)

Unit: kg

Bore size (mm)

40 50 63

Cylinder Basic weight F:1.08, B: 1.02 |F: 1.56, B: 1.50 | F: 2.31, B: 2.25
Additional weight per 25mm of stroke 0.09 0.12 0.14

Single knuckle joint 0.25 0.2

Double knuckle joint (includes pin) 0.33 0.28

Note) Above values do not include the weight of auto switch or bracket.

Calculation « Basic weight ......... 1.50 (850) < Double knuckle joint...0.28 (Y)

(Example) CLK1PB50-100Y-B « Additional weight ... 0.12/25mm 1.50 + 0.12 x 100/25 + 0.28 = 2.26kg
« Cylinder stroke ...... 100mm

Theoretical Output

O
3

Unit: N
Bore size | Rod size |Operating |Piston area Operating pressure (MPa)

(mm) (mm) | direction | (mm? 0.3 0.4 0.5 0.6
ouT 1260 378 504 630 756
40 16 IN 1060 318 424 530 636
ouT 1960 588 784 980 1180
50 20 IN 1650 495 660 825 990
ouT 3120 934 1250 1560 1870
63 20 IN 2800 840 1120 1400 1680

8



Series CLK1P/CLK1G

Construction CLK1P[J40, 50, 63/With Magnetic Field Resistant Auto Switch Types D-P7, D-P8

Clamp side lock (B)

~
el

s
B0

T

Parts list

No. Description Material Note No. Description Material Note
1 |Rod cover Aluminum alloy Hard anodized 26 |Switch mounting plug R | Free-cutting steel

2 |Cover Aluminum alloy Hard anodized 27 |Switch mounting plug H | Free-cutting steel

3 |Tube cover Aluminum alloy Hard anodized 28 |Switch mounting rod Carbon steel Chromated

4 |Piston rod Carbon steel Hard chromium electro plated 29 [Switch mounting bracket B Aluminum alloy

5 |Piston Aluminum alloy Chromated 30 |Hexagon socket head cap screw | Chrome molybdenum steel Zinc chromated
6 |Bushing Lead-bronze casting 31 [Flat washer Steel wire Zinc chromated
7 |Bushing Lead-bronze casting 32 |Hexagon socket head set screw | Chrome molybdenum steel Zinc chromated
8 |Clevis bushing Oil-impregnated sintered alloy 33 |Round head Phillips screw | Chrome molybdenum steel | Black zinc chromated
9 |Pivot Carbon steel Heat treated, Electroless nickel plated 34 |wear ring Resin

10 |Lockring Carbon steel Heat treated 35 |Pin Carbon steel

11 |Dust cover Stainless steel 36 |Flat washer Rolled steel

12 |Brake spring Steel wire Zinc chromated 37 |Cotter pin Low carbon steel wire rod

13 |Retainer plate Aluminum alloy Clear anodized 38 |FR One-touch fitting KRL08-02S
14 |Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 39 |Spatter cover KR-08C

15 |Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 40 |FR double layer tube TRBO806W
16 |Hexagon socket head cap screw | Chrome molybdenum steel Nickel plated 41 |Rod seal NBR

17 |Cushion seal retainer Rolled steel Zinc chromated 42 |Piston seal NBR

18 |Hexagon socket head plug Carbon steel Rc 1/4 43 |Tube gasket NBR

19 |Cushion valve Free-cutting steel Zinc chromated 44 |Cushion seal B NBR

20 |Vvalve retainer Carbon steel Zinc chromated 45 |valve seal NBR

21 |Lock nut Carbon steel Zinc chromated 46 |Valve gasket NBR

22 |Plug Free-cutting steel 47 |Lock ring seal NBR

23 |Magnetic field resistant auto switch 48 |O-ring NBR

24 |Magnet Rare earth Nickel plated 49 |Coil scraper Phosphor bronze

25 |Magnet holder Aluminum alloy Chromated

O



Clamp Cylinder with Lock
With Magnetic Field Resistant Auto Switch

Construction CLK1GLI40, 50, 63/With Magnetic Field Resistant Auto Switch Type D-P5

Series CLK1P/CLK1G

Clamp side lock (B)

14

m

Unclamp side lock (F)

@

3) @8

L

\

N

X ‘_.
T

g‘f

@@@) H 6G)GEIRY @ (0
Parts list
No. Description Material Note No. Description Material Note
1 |Rod cover Aluminum alloy Hard anodized 25 [Switch mounting plug R | Free-cutting steel
2 |Cover Aluminum alloy Hard anodized 26 [Switch mounting plug H | Free-cutting steel
3 |Tube cover Aluminum alloy Hard anodized 27 |Switch mounting rod Carbon steel Chromated
4 |Piston rod Carbon steel Hard chromium electro plated 28 [Switch mounting bracket B|  Aluminum alloy
5 |Piston Aluminum alloy Chromated 29  [Hexagon socket head cap screw [Chrome molybdenum steel Zinc chromated
6 |Bushing Lead-bronze casting 30 |Flat washer Steel wire Zinc chromated
7 |Bushing Lead-bronze casting 31 |Hexagon socket head set screw |Chrome molybdenum steel Zinc chromated
8 |Clevis bushing Oil-impregnated sintered alloy 32 |Round head Phillips screw |Chrome molybdenum steel | Black zinc chromated
9 |Pivot Carbon steel Heat treated, Zinc plated 33 |Wear ring Resin
10 |Lockring Carbon steel Heat treated 34 |Pin Carbon steel
11 |Dust cover Stainless steel 35 |Flat washer Rolled steel
12 |Brake spring Steel wire Zinc chromated 36 |[Cotter pin Low carbon steel wire rod
13 |Retainer plate Aluminum alloy Clear anodized 37 |FR One-touch fitting KRL08-02S
14 |Hexagon socket head cap screw |Chrome molybdenum steel Nickel plated 38 |Spatter cover KR-08C
15 |Hexagon socket head cap screw |Chrome molybdenum steel Nickel plated 39 |FR double layer tube TRBO806W
16 |Hexagon socket head cap screw |Chrome molybdenum steel Nickel plated 40 | Rod seal NBR
17 |Cushion seal retainer Rolled steel Zinc chromated 41 | Piston seal NBR
18 |Hexagon socket head plug Carbon steel Rc 1/4 42 | Tube gasket NBR
19 |Cushion valve Free-cutting steel Zinc chromated 43 | Cushion seal B NBR
20 [Valve retainer Carbon steel Zinc chromated 44 | valve seal NBR
21 |Lock nut Carbon steel Zinc chromated 45 | valve gasket NBR
22 |Plug Free-cutting steel 46 | Lock ring seal NBR
23 |Magnetic field resistant auto switch 47 | O-ring NBR
24 |Magnet Rare earth Nickel plated 48 | Coil scraper Phosphor bronze

O
3
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Series CLK1P/CLK1G

Dimensions CLK1P[40, 50, 63/With Magnetic Field Resistant Reed Switch (D-P7, D-P8)

Clamp side lock (B)

3-Rc 1/4
Unclamp side port

3-Rc 1/4 Rear cushion valve
4-M6x1 52 N L + Stroke Clamp side port / Top width across flats 3
/Thread depth 12 171010 GA 32 3 W |[GB .
BX M 14 3 8 45
o1/ j =N . L |1/
AERN - T R e
| ] L 1l s _ — 1 | QYL
o A b g
— ~ P Al = _LD-Q—G} 15)—1;} —
o SR Width across/ B o 4’%& o
T flats K . ; 4 £ B
- g Wit across /||  IPLZ 2
TR
Efifuw;l‘-’tfe 505 ‘ faisad /S "1 shaft: s12d9 5352 F
—1 ‘ Hole: g12H8 *5-9%7
CLK101B: 1957 27 S + Stroke 1.5
.40 97 Z + Stroke 2
57 ZZ + Stroke
| Approx. Hs
(mm)
Symbol
) BX | BY D F GA | GB 1A K L M N S W | We | Ws z ZZ | Hs Ht
Bore size
40 56 54 16 a4 | 77 10 47 14 65 M12x15 | 86 1225 | 5 39 | 275|124 |238 45 28
50 64 64 20 55 785 | 10 58 17 58 M16x1.5 | 87.5 |117 7 41 | 33 1185 | 2325 | 49 28
63 74 74 20 69 82 12 72 17 58 M16 x 1.5 91 1205 | 55 48 39 122 236 545 | 28
Unclamp side lock (F)
3-Rc 1/4
Clamp side port Unclamp side port
52 N L + Stroke Rear cushion valve
4-M6x 1 71010 GA 32 3 W _GB Top width across flats 3
w4 30 S e 5o
W "‘g T~ FET b =
OO N [ 5] t p
R T T e e \
o Uil o B s
] = o NIE
o JE 2 L T T oo e 2 %,
) Width across/ g6 ® %, [ o
g 0 flats K ! — C N T ™ ¥
T Width across % P O m
Clevisvidh ' fastt /> Shaft: 912d9 56 F
CLK10A: 165 ¢ & Hole: p12Hg 0%
. +0.4
CLK101B: 195 27 S + Stroke 1.5
40| 97 Z + Stroke 2
57 ZZ + Stroke
T | Approx. Hs
(mm)
Symbol
) BX | BY D F GA GB 1A K L M N S T w Wc | Ws z 7z Hs | Ht
Bore size
40 56 54 16 44 |77 10 47 14 65 M12x 1.5 | 86 1225| 57 5 39 27.5 | 124 |238 45 28
50 64 64 20 55 | 78.5 10 58 17 58 M16x1.5 | 87.5 |117 60 7 41 | 33 1185 | 2325 | 49 28
63 74 74 20 69 82 12 72 17 58 M16x1.5 |91 1205| 67 55 48 39 122 236 545 | 28
11



With Magnetic Field Resistant Auto Switch

Clamp Cylinder with Lock

Series CLK1P/CLK1G

Dimensions CLK1G[140, 50, 63/With Magnetic Field Resistant Solid State Switch (Type D-P5)

Clamp side lock (B)

3-Rc 1/4
Unclamp side port
52 N L + Stroke 3-Rc 1/4 Rear cushion valve
?htii;dle — 17 1010 GA W GB m . Top width across flats 3
BX | P 14 3 'E' / 25 450
| / = FFes ﬂ I
\ oy BO<oe !
A [ —] [ = =
_ N > _ — o< ; -
%m @—-o = Q= =
o s g 0 f Soolme 4@ Y
° of| o ™ U ¢ H a
Width across,” G| 7 = a 5 32 ‘
Clevis width! flats 44 & Shaft: 1249 9
+03 - = F
CLK1GA: 165 o ‘ Hole: 12H8 0%
CLK1GB: 19.5 *8-4 | 27 S + Stroke 1.5
l.—40 | 97 Z + Stroke
57
Approx. Hs ZZ + Stroke
(mm)
Symbol
) BX | BY D F GA | GB | IA K L M N S W |[Wc | Ws | Z ZZ | Hs
Bore size
40 56 54 16 44 | 77 10 47 14 55 M12x15 | 86 1125 | 5 39 | 275|114 | 228 46
50 64 64 20 55 | 785 | 10 58 17 58 M16x1.5 | 87.5 |117 7 41 | 33 1185|2325 | 50
63 74 74 20 69 82 12 72 17 58 M16x1.5 |91 1205 | 5.5 48 | 39 122 236 56
Unclamp side lock (F)
)
NN
3-Rc 1/4 L IN3-Rc1/4
Clamp side port 51— Unclamp side port
Rear cushion valve
L + Stroke
4-M6 x 1 52 N Top width across flats 3
17 1010 GA W GB
30 T i 25t 5o
3 T ﬂ
! [ 0DO<os H
- 1 H l =3 =3
] L = - . | ol
) :l | YT its—= %‘ g B N
ﬁ ﬁ - ‘\\ ¢36 3 //'—l <Sosjo 0 4{94, S"o
| ! e e ot (ARYA I
" Q ") -
N Byl i wanzeoss /F|| SR G _%5 2 mEEm|
Clevis width |1 latséd 7/ " | Shaft: 12d93 003 F
CLK1GA: 1655 0 & 0027
02 Hole: g12H8 "
CLK1GB: 19.5 7 0 27 S + Stroke 1.5
F5—7> 97 Z + Stroke 2
ZZ + Stroke
T _|Approx. Hs
(mm)
Symbol
) BX | BY D F | GA | GB | IA K L M N S T W | We | Ws | Z ZZ | Hs
Bore size
40 56 54 16 a4 | 77 10 47 14 55 M12x15 | 86 1125| 57 5 39 275 (114 | 228 46
50 64 64 20 55 | 785 10 58 17 58 M16x1.5 | 87.5 |117 60 7 41 | 33 118.5 | 2325 | 50
63 74 74 20 69 | 82 12 72 17 58 M16x 1.5 | 91 1205 | 67 5.5 48 | 39 122 | 236 56
12



Series CLK1 _ .
Accessory Dimensions

Single Knuckle Joint Double Knuckle Joint
Shaft: 210d9 3598
+0.027 8
For @32 ‘ @10H8 3 For @32 Hole: 910H8 022
B \\ -3 & - \\ N
& 9 e it soring o
ress-1it sprin N
13 N Press-fit spring pin 30 13 23X 22 enngp
23 x 221
| | PO T ‘
- - b - 9
< —
18 =2

36 ‘

48

CL1K32-17-R5004 CL1K32-18-R5004
For 240, 850, 963 For 240, 850, 963

g12H8 0077 Shaft: 31209 Z5- 959
Hole: 12H8 +g-027

19 _ Press-fit spring pin 19  Press-fit spring pin

L 23 x 38l T 23 x 38
EER AR ELe
o 3 o
N N
T 41 T I N E— ]
2-M6 thread depth 11 { 15 N2-M6 thread depth 11
- 35 F=N
2-M6 thread depth 11 18 2-M6 thread depth 11
| o 3 :
i N
< b -5 g <I [
D ° :
N 1 1
15
45
60
Part no. A Applicable clamp cylinder Part no. A Applicable clamp cylinder
CL1K40-17-R5006 | 16.5%3 Series CLK1A (240) CL1K40-18-R5006 | 16.5*9° Series CLK1A (g40)
CKA40-17-101B 16593 Series CLK1A (250, 263) CKA40-18-206C 165793 Series CLK1A (250, 263)
CKB40-17-102B 195757 Series CLK1B (250, 263) CKB40-18-207B 195757 Series CLK1B (250, 263)
OPin, cotter pin, and flat washer are included with double knuckle joint.
Pin
203 2
/ ]
Jy ol
|
.. .L
L
Part no. D L Applicable double knuckle joint
CDP-2 109992 | 412 For 32
C1K040-23-54806 | 1273%% | 57 For 240, 850, 963
13 Zz
< SVC



Series CLKlP/CLK_lG .
Accessory Dimensions

Limit Switch Mounting Base/Dog Fitting

CKMO040-48-16070A

50 75
30.2 / 4-M5 x 0.8 5 58.7 17
T | IT
T T
20 [[)15 @
- %. o
o o
G : © 0 \\/ =)
) W@ Ik \
- | S g - 1O
W o] i ~ Sz
N1 - =
Ly *
— — 30
425 97
Note 1) Limit switch mounting base and dog fitting can be
repositioned by removing the hexagon socket head
cap screw.
Note 2) Dog fitting can be used when the mounting hole
Pedestal size is 97mm.
Kzz
KL2
ST NG =
IS oy
\ ! N
! + - || - =
il 7 - © —1©
| w
. Q ™
0 [r)
L1 ol o L
. ©
AL = <
16| 5 KL1
34 KC 50 25 KX 15
57 KZ
Kzz
Type KL1 | KL2 | KX | KZ | KY | KS KQ KC Bore size Applicable cylinder
40 50 63
CKA40-40-209A | 167 | 75 | 132 | 222 | 35 70 69° 59' 0 | 398 | 402.5 | 406 CLK1A40-75Y, CLK1A50-75Y, CLK1A63-75Y
CKA40-40-210A | 177 | 75 | 142 | 232 | 45 90 83° 58' 0 | 433 | 4375 | 441 CLK1A40-100Y, CLKA50-100Y, CLK1A63-100Y
CKA40-40-211A | 202 85 167 | 267 70 140 | 108°55 10 518 | 522.5 | 526 CLK1A40-150Y, CLK1A50-150Y, CLK1A63-150Y

O
3
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Series CLK1P/CLK1G

Auto Switches/Proper Mounting Position and Height for Stroke End Detection

D-C7, D-C8

Minimum Strokes for Auto Switch Mounting

D-H7, D-H7OW, D-H7OF

Minimum strokes are as follows based on the space required for mounting auto switches.

Auto switch quantity

Auto switch positioning and mounting

Model 2 pcs. "n" pcs.
: 1 pe.
Dg{ggint S;?(?;e Different sides Same side e
n-2
D-C7, D-C8 15 50 | 13+45(%) | 50+45(n-2)
(=2,4,6.)
n-2
D-C73C 15 65 | 155002 | 65450 (n-2)
(=2, 4,6.)
D-H7, D-H7OW 15 + 45 (22
) 1! 2 -
DT 5 60 | e | s
n-2
15 + 50 (55
D-H7C 15 65 2 2) | 10
o246 | B+5002)
n-2
D-G5NTL 15 75 | B5+5002) | 75, 50 (n-2)
(n=2,4,6.)
D-A3
D-G3, D-K3 35 100 35+ 30 (n-2) | 100 + 100 (n-2)
D-A4 35 55 | 35+30(n2) | 50+50(n-2)

15

O

Auto switch part no. | Symbol

32 40 50 63

A 4 6.5 8 8

D-C7, D-C8 B 31.5 29.5 31 31
Approx.Hs | 30.5 35 40.5 40.5

A 4 6.5 8 8

D-C73C B 315 29.5 31 31

Approx. Hs 33 37.5 43 43

A 3 5.5 7 7

D-H7, D-H7W

D-H7CIF B 30.5 28.5 30 30
Approx.Hs | 30.5 35 40.5 47.5

A 3 5.5 7 7

D-H7C B 315 28.5 30 30

Approx.Hs | 30.5 38 43 50

A 0(1) 0.5 2 2

D-B5, D-B6 B 335 235 25 25
Approx. Hs | 255 (28.5) 38 435 50.5
A 0 2 3.5 3.5
D-G5NTL B 27 25 26.5 26.5
Approx.Hs | 33.5 38 43.5 50.5
D.A3 A — 0 1.5 1.5
D-G3, D-K3 B — 23 24.5 24.5

Approx. Hs — 715 77 84
A — 0 15 1.5
D-A4 B — 23 24.5 24.5

Approx. Hs — 82.5 88 95

SMC

OValues inside () are for type D-B59W.



With Magnetic Field Resistant Auto Switch

Clamp Cylinder with Lock
With Magnetic Field Resistant Auto Switch

Series CLK1P/CLK1G

D-P7, D-P8

A 32

Q8K

= - - 1
= o & o & J
A2 5. B
P /] ,
P DDHW_J i
P ] %ﬁl

Minimum Strokes for Auto Switch Mounting

<oc|@ 0

Minimum strokes are as follows based on the space required for mounting auto switches.

Auto switch quantity

Model 2 pcs. "n" pcs. e
Same side Same side ’
D-P7, D-P8
_— 50 50 + 65(n-2) 50
D-P5

™

) Auto switch positioning and mounting
Auto switch part no. | Symbol
40 50 63
A 8 0 0
B
D-P7, D-P8 2 % 25
Approx. Hs 45 49 54.5
Approx. Ht 28 28 28
A 3 4.5 4.5
D-P5 B 26 27.5 27.5
Approx. Hs 46 50 56
Approx. Ht 26 26 26
16



Series CLK1

Auto Switch Specifications

Contact Protection Boxes/CD-P11, CD-P12

Lead wire colors inside [ ] are
those prior to conformity with

Auto Switch Internal Circuits Ecsandars.

<Applicable switch models>

D-C7/C8, D-C73C/C80C, D-B53, D-P75

The above auto switches do not have internal contact protection circuits.

1. The operating load is an induction load.

2. The length of wiring to the load is 5m or more.

3. The load voltage is 100VAC.

A contact protection box should be used in any of the above
situations.

Otherwise, the life of the contacts may be reduced. (They may stay on
continuously.)

Further, even in the case of types having an internal contact protection
circuit (D-B54, D-B64, D-B59W, D-P70, D-P74), if the length of the wiring to
the load is extremely long (30m or more) and a PLC having a large rush
current is used, confirm whether a contact protection box may be
necessary.

Contact protection box specifications

Part no. CD-P11 CD-P12
Load voltage 100VAC 200VAC 24VDC
Maximum load current 25mA 12.5mA 50mA
OLead wire length ......... Switch connection side 0.5m

Load connection side 0.5m

Contact protection box internal circuits
Lead wire colors inside [ ] are those prior to conformity with IEC standards.

CD-P11
L w1
O T Tenokeaan OUT Brown [Red]
|
Surge absorber : | ~
|
O——+———+——0 OUT Blue [Black]
CD-P12

OUT(+)
Brown [Red]

OUT(-)
Blue [Black]

g

4

Lt}

Contact protection box connection

To connect a switch unit to a contact protection box, connect the lead wire
from the side of the contact protection box marked SWITCH to the lead wire
coming out of the switch unit.

Moreover, the switch unit should be kept as close as possible to the contact
protection box, with a lead wire length of no more than 1m.

17

O

Reed switches

D-C73 ..
H LED . H H
' .Bwn [Red]! Contact +oouT )
' | protection ! prown [Red]
‘5 ! box H
2 s s
2 pcopP1l
' 9 1 CD-P12 |
e : ) OOUT ()
L iicecooeo--__\Blue[BlacklL_________! Blue [Black]
D-C76
REREEESEECEEEEE! , DC ()
H ED 1 Brown [Red]
: U ° (+)
is io
i€ |\ Reverse ! oUT I DC power
1 @l | current. + Black [White]
1 2 [) prevention.
O '
8 iode o
R 1 DC ()
Blue [Black]
D-C80, D-C80C
T H \"Contact
:é ' protection E_OOUT ®)
= box + Brown [Red]
g : :
'3 1 CD-P11 | _
e cD-P12 FoOUT(F)
R to-eeo----: Blue[Black]
Contact protection box
D-C73C CpD-P12
T ED Y i Choke coil |
' 1Brown [Red]! H
: gun [Red) +—o0UT (+)
H + Brown [Red]
'S 1+ A Zener |
= diode
] H
(e} H
] '
T + + —oO0uUT ()
icceoo._..Blue[BlacklL_________! Blue [Black]
D-B53, D-A33
Reed switch  LED
OUT(—)o ) 00UT (+)
Blue [Black] Brown [Red]

Zener diode
D-B54, D-A34, D-A44
Zener diode
Choke coil
OUT (—-)~0— 0 OUT (+) ~
Blue [Black]  [Reed switch Resister LED Brown [Red]

NF
N

Surge absorber

D-B64 Choke coil
OUT (F) ~0— OUT (*) ~
Blue [Black] Reed switch Brown [Red]
Surge absorber
D-B59W Choke coil

OuUT (1)
Brown [Red]

2
3’;’ Zener diode
o n
=
2.
% ) LED
=1
OuT ()
Blue [Black]

Refer to pages 20 and 21 for magnetic field resistant auto switches.

SvC




Series CLKl_ o _
Auto Switch Specifications

Auto Switch Internal Circuits

Lead wire colors inside [ ] are those
prior to conformity with IEC standards.

Solid state switches
D-H7A1, D-G39

: DC (+)
' : Brown [Red]
b
H % ouT
' c Black [White]
H ]
' =
B DC ()
---------------------------- Blue [Black]
D-H7NW
--------------------------- : DC (+)
: Brown [Red]
ouT
Black [White]
DC ()

Blue [Black]

ouTt
Black [White]

Main switch

DC (-)
Blue [Black]

Indicator light/Display method
(D-H7OW, H7OF)

ON
Operating range ! ! OFF

EIndicamrE H '
i\ Red E Green; Red .

Optimum operating position

D-HAZ

H DC (+)

' Brown [Red]
Do|E

: 3 ouT

L= Black [White]
: DC ()

Blue [Black]

DC (+)
Brown [Red]

Main switch

ouT
Black [White]

DC ()
Blue [Black]

LoDC (+)
Brown [Red]

OUT (normal output)
Black [White])

S '
% L oDiagnosis OUT
7] 1 (diagnostic output)
.% 1 Orange [Yellow]
= e
+oDC (-)
"""""""""""""""""""" Blue [Black])

D-H7B, D-H7C, D-K39

o OUT (+)
Brown [Red]

Main switch
circuit
N
N

O0UT (-)
Blue [Black]

OUT (+)
Brown [Red]

OUT (-)
Blue [Black]

0DC (+)
Brown [Red]

| —EOOUT (normal output)
—K_ . Black [White]

+—O Diagnosis OUT

(diagnostic output)

/zf : Orange [Blue]
DH—onC ()

Main switch
circuit

Refer to pages 20 and 21 for magnetic field resistant auto switches.

O
3
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Series CLK1
Auto Switch Connections and Examples

Lead wire colors inside [ ] are those

Basic Wiri ng prior to conformity with IEC standards.
Solid state 3 wire, NPN Solid state 3 wire, PNP 2 wire 2 wire
<Solid state> o ® <Reed switch> _ Red
________________ Brown e ____ Brown [ | \===========----- (Brown [White])
[Red] ~IRed] | ' O
E leain Blak ® E Mlai” Bl ;k ® E s’://lv?ti(?h ® E Inﬁéchatt'or E
' i " Ryt i ac A WL ! tecti ! _——
| S whie © @ T | e Whit] ® 9 T C"TU" I@ pré)ir?t:ﬁilt?n
L b . 5 | -
' ' ' " Blue '
. "Blue . " Blue S LT ----TBlue[Black
""""""""" [Black] TTTTTTTTTTTTTTT [Black] [Black] (Blue %Blggk%)
(F;ower s;JQ(plies for switch and load e . ﬁ;g\é\ﬁn ________________ Brown [Red]
areseparate) Brown : o : ! (Brown [White])
A | 1 Viain A @ E Iniiiclftor '
! ! : ! i ight, i
' - ! h ' - : : i
[ e, S ; o! P | -
] circuit 1 : etc. :
: i - . —0—-— -Load
: | T T B'}‘ek Seeeeeet - Blie [Blac]
""""""""" [Black] (Blue [Black])
. Lead wire colors inside ( ) are for
Examples of Connection to PLC types D-P7 and D-P8.
Sink input specifications Source input specifications Connect according to the applicable
3 wire, NPN Black 3 wire, PNP  Biack PLC input Spec'f;]cﬁ'ons’.“as the
oWhite] Input & 4”777 oWhite] Inputs Ae Ao connection method will vary

depending on the PLC input

E 6! : specifications.
: : Lead wire colors inside ( ) are for

types D-P7 and D-P8.

Blue COM*bE----mmmmmmmmm Blue COMbE--mmmmmmmmeee e I
[Black] PLC internal circuit [Black] PLC internal circuit
2wire (Brown th] ) 2wire (Blue [BE\a}\LI:rI:] )
Brown [White! AT Brown [White! B T
o Input, A Input

O O
Blue [Black] COM“--------------- Brown [Red] COME--mmmmmmmmeea e '
(Blue [Black]) PLC internal circuit (Blue [Black]) PLC internal circuit

Connection Examples for AND (Series) and OR (Parallel)

3 wire
AND connection for NPN output AND connection for NPN output OR connection for NPN output
(using relays) (performed with switches only)
Brown @ @ Brown Brown
[Red] [Red]
e ~Relay _6 e
BIBluI? 1® contact 1® Blue © ® 1®
Black]  grown [Red] TO To (Black] grown TO
- Black - [Red] Black
[White] Switch 2 [White]
Blue Blue
[Black] [Black] [Black]
The indicator lights will light up when
both switches are turned ON.
2 wire with 2 switch AND connection 2 wire with 2 switch OR connection
BrownQ @ When two switches are [BFEO‘Q’]" Q. ® <Solid state B> <Reed switch>
connected in series, a load < When two switches Except for D-P70 and D-
Switch 1 may malfunction because are connected in par- P75, the load voltage will
® the load voltage will decline Blue @ allel, malfunction may not increase when turned

© Whenin the ON state. [Black] © occur because the OFF because there is no
The indicator lights will light - Brown load voltage will in- current leakage. However,

up if both of the switches [Red] crease when in the due to the number of
Fl?lluaeck] are in the ON state. (Except %f:c a OFF state. switches in the ON state,
D-P70 and D-P75.) the indicator lights will

sometimes dim or not light
up, because of dispersion
and reduction of the

U (Because their indi-
cator light lights up in

Load iti
Load voltage at ON = Powersupply _ Intemal o es. Load voltage at OFF = Leakage pCS. X | the OFF condition,
voltage voltage drop current impedance reed switch types D-

=24V -4V x2 pcs. = 1mAx 2 pes. x 3kQ P70 and D-P75 are current flowing to the
=16V =6V included.) switches.
Example: Power supply is 24VDC Example: Load impedance is 3kQ
Internal voltage drop in switch is 4V Leakage current from switch is 1mA
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Magnet Field Resistant 2 Color Indication Auto Switches

Rail Mount Type

D-P5DWL

For use in environments with
magnetic field disturbance (AC
magnetic field).

A\ Caution
] Usage Precautions \

For use with single-phase AC welders.
Cannot be used with DC inverter welders (in-
cludes rectifying type), arc welders, or con-
denser type welders.

Auto Switch Internal Circuits

¢——oO0UT (¢)
S/ Brown [Red]

——o0uUT (5)
} Zﬁ Blue [Black]

Indicator light/Display method

Main
switch circuit

ON

Operating range : : OFF

! Indicator | H
i _Red | Green i Red :

\ Optimum operating position

Lead wire colors inside [ ] are those prior to conformity
with IEC standards.

Auto Switch Specifications

D-P5DW (with indicator light)

Auto switch part no. D-P5DWL

Wiring 2 wire (non-polar)

Applicable load 24VDC relay, PLC

Load voltage 24VDC (20m to 28VDC)

Load current 6 to 40mA or less

Internal voltage drop 5V or less
Leakage current 1mA or less at 24VDC
Operating time 40ms or less
Actuated position.................. Red LED lights up

Indicator light

Optimum operating position..... Green LED lights up

Qil resistant heavy duty vinyl cord, 86, 0.5mm?, 2 wire (Brown, Blue [Red, Black]), 3m
1000m/s?
50MQ or more at 500VAC (between lead wire and case)

*Lead wire
«Impact resistance
* Insulation resistance

+Withstand voltage 1000VDC for 1 min. (between lead wire and case)
+ Ambient temperature —— —10 to 60°C
-Enclosure |IEC529 standard IP67, watertight construction (JIS 0920)

Magnetic Field Resistance

When the AC welding current is 16000A or less, the operational distance between the welding
conductor (welding gun or cable) and the cylinder or auto switch is Omm.
Consult SMC when exceeding 16000A.

Auto Switch Weights

Unit: g

Lead wire length
3m 5m 0

D-P5DWL 150 240
Oindicate "Z" at the end of the model number for 5m lead wire.

Model

Dimensions
Inchcates lighi

i T b ) ——
B =
J-‘ . = | b5 1 BLEAN | ———

3z "] B
5 i 2=ak5 mouniing hoke
r - - — .

e B |

o)
1
1

1 Mokl el ve posilion
-

Operating range (Refer to the table below.)

Operating range (Dimension |)

Applicable bore size (mm)
40 50 63
CLK1GO 4 4 4.5

Cylinder series

SVC 20

O



Magnetic Field Resistant Reed Switches
D-P70/P74/P75/P80

A\ Caution

Refer to "Magnetic Field Resistant Reed
Switches/Specific Product Precautions”
(pages 31 and 32).

Auto Switch Internal Circuits

D-P70

Surge absorber

Reed switch

Choke| | Ep
coil

Resistor’

Diode

Brown Blue
[White] [Black]
D-P74 Surge absorber
N\
Choke Reed

. Resistor switch

Zener diode
Brwn Ble
(+) -
[White] [Black]
D-P75 Reed switch
! Diode bridge
Brown Blue
[White] [Black]
D-P80
Reed switch
Brown Blue
[White] [Black]
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Auto Switch Specifications

D-P70, D-P74, D-P75 (with indicator light)

Auto switch part no. D-P70 [ D-P74 D-P75
Electrical entry Grommet
Application Relay, PLC PLC
Load voltage 100VAC 24VDC |100VDC 24VDC
Max. load voltage/Load current range 20mA 5t0 40mA |5 to 20mA 40mA
Contact protection circuit Yes No
Internal voltage drop (internal resistance) (10Q or less) 2.4V or less (0)
Leakage current 1.8mA 0 1.2mA
B : Red LED lights Red LED lights Red LED lights
Indicator fight up when C?FF up when gN up when OgFF
D-P80 (without indicator light)
Auto switch part no. D-P80
Electrical entry Grommet
Application Relay, PLC
Load voltage 24V pS or less 48V pS 100V be
Maximum load voltage 50mA 40mA 20mA
Contact protection circuit No
Internal resistance 0

* Operating time
* Lead wire ——
* Impact resistance —— 300m/s?

1.2ms

* Insulation resistance — 50MQ or more at 500VAC (between lead wire and case)

* Ambient temperature — —10 to 60°C
* Enclosure ——

|IEC standard P67, watertight (JISC0920), oil proof construction

Oindicate “L" for 3m lead wire and “Z" for 5m lead wire at the end of an auto switch part number.

Auto Switch Dimensions

Oil resistant, fire resistant heavy duty cord, 6.8, 0.75mm2, 2 wire (Brown, Blue [White, Black]), 0.5mH

Printed auto switch part no.

2x2-96 32 5 _ 500 (3000) [5000] 13.6
Depth of counter bore 2.4 5 22
2-93.4 through
|
D-P70 S S - —e ‘
o ¥ Y1 — @
N 0 ] B
/¥ —
L U
. . . Lead wire: Qil and fire resistant
C.ase:. PBT resin Effective operating range”3mm 0.75mmE X 2
Fire resistant (UL94-V0) Operating range™ (Refer to the table below.) |
16 Most sensitive position

Operating range ( Dimension | )

Applicable bore sizes (mm)

[Effective operating range:

Cylinder series 40 50 63 The range with enough magnetic force to resist
malfunction due to the outside magnetic field
CLK1P[O 7 8 8 when the switch is ON.

O
3

[ Operating range:
The range within which the switch turns ON.
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Series CLK 1
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or
equipment damage. These instructions indicate the level of potential hazard by a
label of "Caution”, "Warning" or "Danger". To ensure safety, be sure to observe

Note 1) ISO 4414

ISO 4414 Note 1), JIS B 8370 Note 2) and other safety practices.

A Cauti ON . Operator error could result in injury or equipment damage.

A Wal"n | n g " Operator error could result in serious injury or loss of life.

A Dang @I . Inextreme conditions, there is a possible result of serious injury or loss of life.

: Pneumatic fluid power - Recommendations for the application of equipment to transmission and control

systems

Note 2) JIS B 8370 : General Rules for Pneumatic Equipment

/A Warning

. 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.

. Only trained personnel should operate pneumatically operated machinery and

equipment.
Compressed air can be dangerous if handled incorrectly. Assembly, handling or repair of pneumatic
systems should be performed by trained and experienced operators.

. Do not service machinery/equipment or attempt to remove components until

safety is confirmed.

. Inspection and maintenance of machinery/equipment should only be performed after confirmation of safe

locked-out control positions.

. 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.

. Before machinery/equipment is restarted, take measures to prevent shooting-out of cylinder piston rod,

etc. (Bleed air into the system gradually to create back pressure.)

. Contact SMC if the product is to be used in any of the following conditions:
. Conditions and environments beyond the given specifications, or if product is used outdoors.
. Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles, medical

equipment, food and beverages, recreation equipment, emergency stop circuits, press applications, or
safety equipment.

. An application which has the possibility of having negative effects on people, property, or animals,

requiring special safety analysis.

O
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AWarning

1.

There is a possibility of dan-
gerous sudden action by air
cylinders if sliding parts of
machinery are twisted due
to external forces, etc.

In such cases, human injury may occur;
e.g., by catching hands or feet in the ma-
chinery, or damage to the machinery itself
may occur. Therefore, the machine

should be designed to avoid such dan-
gers.

. A protective cover is recom-

mended to minimize the risk
of personal injury.

If a stationary object and moving parts of
a cylinder are in close proximity, personal
injury may occur. Design the structure to
avoid contact with the human body.

. Securely tighten all station-

ary parts and connected
parts so that they will not
become loose.

When a cylinder operates with high fre-
quency or is installed where there is a lot

of vibration, ensure that all parts remain
secure.

. A deceleration circuit or

shock absorber, etc., may
be required.

When a driven object is operated at high
speed or the load is heavy, a cylinder's
cushion will not be sufficient to absorb the
shock. Install a deceleration circuit to re-
duce the speed before cushioning, or in-
stall an external shock absorber to relieve
the shock. In this case, the rigidity of the
machinery should also be examined.

. Consider emergency stops.

Design so that human injury and/or dam-
age to machinery and equipment will not
be caused when machinery is stopped by
a safety device under abnormal condi-
tions, a power outage or a manual emer-
gency stop.

. Consider the action when

operation is restarted after
an emergency stop or ab-
normal stop.

Design the machinery so that human in-
jury or equipment damage will not occur
upon restart of operation. When the cylin-
der has to be reset at the starting posi-
tion, install safe manual control equip-
ment.

Series CLK1
Actuator Precautions 1

Be sure to read before handling.

AWarning

1.

Check the specifications.

The products advertised in this catalog
are designed according to use in indus-
trial compressed air systems. If the prod-
ucts are used in conditions where pres-
sure, temperature, etc., are out of speci-
fication, damage and/or malfunction may
be caused. Do not use in these condi-
tions.

Consult SMC if you use a fluid other than
compressed air.

A\ Caution

1.

2.

3.

Operate within the limits of
the maximum usable stroke.

The piston rod will be damaged if oper-
ated beyond the maximum stroke.

Refer to the air cylinder model selection
procedures for the maximum usable
stroke.

Operate the piston within a
range such that collision
damage will not occur at
the stroke end.

Operate within a range such that dam-
age will not occur when the piston hav-
ing inertial force stops by striking the
cover at the stroke end. Refer to the cyl-
inder model selection procedure for the
range within which damage will not oc-
cur.

Use a speed controller to
adjust the cylinder drive
speed, gradually increasing
from a low speed to the de-
sired speed setting.

O
3

A\ Caution

1.

2.

3.

4.

5.

Be certain to match the rod
shaft center with the load
and direction of movement
when connecting.

When not properly matched, problems
may arise with the rod and tubing, and
damage may be caused due to friction
on areas such as the inner tube surface,
bushings, rod surface and seals.

Do not scratch or dent the
sliding parts of the cylinder
tube or piston rod, etc., by
striking or grasping them
with other objects.

Cylinder bores are manufactured to pre-
cise tolerances, so that even a slight de-
formation may cause faulty operation.
Moreover, scratches or dents, etc., in the
piston rod may lead to damaged seals
and cause air leakage.

Prevent the seizure of rotat-
ing parts.

Prevent the seizure of rotating parts
(pins, etc.) by applying grease.

Do not use until you verify
that the equipment can op-
erate properly.

After mounting, repair or modification,
etc., connect the air supply and electric
power, and then confirm proper mounting
by means of appropriate function and
leak inspections.

Instruction manual.

The product should be mounted and op-
erated after thoroughly reading the man-
ual and understanding its contents.

Keep the instruction manual where it can
be referred to as needed.

24
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ACautlon

1. Preparation before piping

Before piping is connected, it should be
thoroughly blown out with air (flushing) or
washed to remove chips, cutting oil and
other debris from inside the pipe.

. Wrapping of pipe tape

When screwing together pipes and fit-
tings, etc., be certain that chips from the
pipe threads and sealing material do not
get inside the piping.

Also, when pipe tape is used, leave 1.5 to
2 thread ridges exposed at the end of the
pipe.

Wrapping direction

ACautlon

1. Readjust using the cushion

25

needle.

Cushions are adjusted at the time of ship-
ment, however, the cushion needle on
the cover should be readjusted when the
product is put into service, based upon
factors such as the size of the load and
the operating speed. When the cushion
needle is turned clockwise, the cushion
contracts and its effectiveness is in-
creased.

.Do not operate with the

cushion needle in a fully
closed condition.
This will cause damage to the seals.

Series CLK1
Actuator Precautions 2

Be sure to read before handling.

A\ Caution

1. Lubrication of cylinder

The cylinder has been lubricated for life at
the factory and can be used without any
further lubrication.

A Warning

1. Use clean air.

If compressed air includes chemicals,
synthetic oils containing organic solvents,
salt or corrosive gases, etc., it can cause
damage or malfunction.

A\ Caution

1.

2.

3.

Install air filters.

Install air filters at the upstream side of
valves. The filtration degree should be
5um or finer.

Install an air dryer, after cool-

er or water separator, etc.

Air that includes much condensate caus-
es malfunction of valves and other pneu-
matic equipment. To prevent this, install
an air dryer, after cooler or water separa-
tor, etc.

Use the product within the
range of specifications for
fluid temperature and ambi-
ent temperature.

Take measures to prevent freezing, since
moisture in circuits will be frozen under
5°C, and this may cause damage to seals
and lead to malfunction.

Refer to the "Air Cleaning Equipment" catalog
for details on compressed air quality.

o
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A Warning

1.

2.

Do not use in environments
where there is a danger of
corrosion.

Refer to the construction drawings regard-
ing cylinder materials.

In dirty locations or where
water, oil, etc., splash on
the equipment, take suitable
measures to protect the rod.

A Warning

1.

2.

Maintenance should be
done according to the pro-
cedure indicated in the in-
struction manual.

If handled improperly, malfunction and
damage of machinery or equipment may
occur.

Machine maintenance, and
supply and exhaust of com-
pressed air.

When machinery is serviced, first check
measures to prevent dropping of driven
objects and run-away of equipment, etc.
Then cut off the supply pressure and
electric power, and exhaust all com-
pressed air from the system.

When machinery is restarted, check that
operation is normal with actuators in the
proper positions.

A\ Caution

1.

Drain flushing.

Remove condensate from air filters regu-
larly. (Refer to specifications.)
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Series CLK1
Auto Switch Precautions 1

Be sure to read before handling.

AWarnlng

1. Confirm the specifications.

Read the specifications carefully and use
this product appropriately. The product
may be damaged or malfunction if it is
used outside the range of specifications
of load current, voltage, temperature or
impact.

2.Take precautions when mul-
tiple cylinders are used
close together.
When multiple auto switch cylinders are
used in close proximity, magnetic field in-
terference may cause the switches to

malfunction. Maintain a minimum cylin-
der separation of 40mm.

3. Pay attention to the length

of time that a switch is ON
at an intermediate stroke
position.
When an auto switch is placed at an in-
termediate position of the stroke and a
load is driven at the time the piston pass-
es, the auto switch will operate, but if the
speed is too great the operating time will
be shortened and the load may not oper-
ate properly. The maximum detectable
piston speed is:

Auto switch operating range (mm)
Time load applied (ms)

x 1000

V(mmis) =

4. Wiring should be kept as
short as possible.
<Reed switch>

As the length of the wiring to a load gets
longer, the rush current at switching ON
becomes greater, and this may shorten
the product's life. (The switch will stay
ON all the time.)

1) For an auto switch without a contact
protection circuit, use a contact pro-
tection box when the wire length is 5m
or longer.

2) Even if an auto switch has a built-in
contact protection circuit, when the
wiring is more than 30m long, it is not
able to adequately absorb the rush
current and its life may be reduced. It
is again necessary to connect a con-
tact protection box in order to extend
its life. Please contact SMC in this
case.

<Solid state switch>

3) Although wire length should not affect
switch function, use a wire 100m or
shorter.

Design and Selection

5.Take precautions for the in-

6.

ternal voltage drop of the
switch.

<Reed switch>

1) Switches with an indicator light
cept D-C76)

« If auto switches are connected in ser-
ies as shown below, take note that
there will be a large voltage drop be-
cause of internal resistance in the
light emitting diodes. (Refer to internal
voltage drop in the auto switch specifi-
cations.)

[The voltage drop will be "n" times
larger when "n" auto switches are
connected.]

Even though an auto switch operates
normally, the load may not operate.

—0—o0—+—ofload]

* In the same way, when operating under
a specified voltage, although an auto
switch may operate normally, the load
may not operate. Therefore, the for-
mula below should be satisfied after
confirming the minimum operating
voltage of the load.

(Ex-

Supply Internal voltage Minimum operating
voltage “drop of switch voltage of load

2) If the internal resistance of a light
emitting diode causes a problem, se-
lect a switch without an indicator light
(Model D-C80).

<Solid state switch>

3) Generally, the internal voltage drop
will be greater with a 2 wire solid state
auto switch than with a reed switch.
Take the same precautions as in 1).

Also, note that a 12VDC relay is not
applicable.
Pay attention to
current.

leakage

<Solid state switch>

With a 2 wire solid state auto switch, cur-
rent (leakage current) flows to the load to
operate the internal circuit even when in
the OFF state.

Operating current of load > Leakage current
(OFF condition)

If the criteria given in the above formula
are not met, it will not reset correctly
(stays ON). Use a 3 wire switch if this
specification will not be satisfied.

Moreover, leakage current flow to the
load will be "n" times larger when "n" au-
to switches are connected in parallel.

O
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7. Do not use a load that gen-

erates surge voltage.
<Reed switch>

If driving a load such as a relay that gen-
erates a surge voltage, use a switch with
a built-in contact protection circuit or use
a contact protection box.

<Solid state switch>

Although a zener diode for surge protec-
tion is connected at the output side of a
solid state auto switch, damage may still
occur if the surge is applied repeatedly.
When a load, such as a relay or sole-
noid, which generates surge is directly
driven, use a type of switch with a built-
in surge absorbing element.

8. Cautions for use in an inter-

9.

lock circuit.

When an auto switch is used for an inter-
lock signal requiring high reliability, de-
vise a double interlock system to avoid
trouble by providing a mechanical pro-
tection function, or by also using another
switch (sensor) together with the auto
switch. Also perform periodic mainte-
nance and confirm proper operation.

Ensure sufficient clearance
for maintenance activities.

When designing an application, be sure
to allow sufficient clearance for mainte-
nance and inspections.
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Series CLK1
Auto Switch Precautions 2

Be sure to read before handling.

Al

AWarnlng

AWarning

<Solid state switch>

1. Do not drop or bump.

Do not drop, bump or apply excessive im-
pacts (300nvs? or more for reed switches
and 1000nvs2 or more for solid state
switches) while handling.

Although the body of the switch may not
be damaged, the inside of the switch
could be damaged and cause a malfunc-
tion.

1. Avoid repeatedly bending or

stretching lead wires.

Broken lead wires will result from apply-
ing bending stress or stretching force to
the lead wires.

. Be sure to connect the load

before power is applied.
<2 wire type>

All models of PNP output type switches
do not have built-in short circuit protec-
tion circuits. If loads are short circuited,
the switches will be instantly damaged.

OTake special care to avoid reverse wiring
with the power supply line (brown) and
the output line (black) on 3 wire type
switches.

6. Avoid incorrect wiring.

<Reed switch>

2.Do n rr linder 1 If the power is turned ON when an auto | ) o )

0 not cal .y a cy d.e by | switch is not connected to a load, the OA 24VDC switch with indicator light has
the auto switch lead wires. : switch will be instantly damaged because ! polarity. The brown lead wire is (+) and
Never carry a cylinder by its lead wires. 1 of excess current. : the blue lead wire is (-).

This may not only cause broken lead i ; ; ! 1) If connections are reversed, a switch
wires, but it may cause internal elements | anflrm proper insulation of | will operate, however, the light
of the switch to be damaged by the ! wiring. ! emitting diode will not light up.
SUESS. : Be certain that there is no faulty wiring in- Also note that a current greater than
3. Mount Switches using the | stor Comect win ot ereuts L el L canie < e
; | ground fault, improper insulation between |
proper faStenmg torque. ; terminals, etc.). Damage may occur due 1 opergte.
When a switch is tightened beyond the | to excess current flow into a switch. l ’Spg?'%atél;g%()dels
range of faste_nlng torque, the mounting . Do not wire with power lines D-853:854
screws, mounting bracket or switch may high It li ‘
be damaged. On the other hand, tighten- | or nigh voltage lines. 2) Note however, that in the case of 2
ing below the range of fastening torque . Wire separately from power lines or high | color indicator type auto switches (D-
may allow the switch to slip out of posi- voltage lines, avoiding parallel wiring or B59W), if the wiring is reversed, the
tion. ! wiring in the same conduit with these switch will be in a normally ON
4. Mount a switch at the center ! Iin?S-h Control cilrfcuits inf(:jluding auto | condition.
of the operating range. | swiches may malfunction due 10 noise | g4 srare switch>
Adjust the mounting position of an auto : . . 1 1) If connec_tions are revgrsed ona?2 wire
switch so that the piston stops at the cen- 1~ Do not allow short circuit of type switch, the switch will not be
e f th gperang e (he ange n | 10ads. i e
which a switch is ON). 1 : 1 h ’ st :
) ) ) ; <Reed switch> 1 in an ON state. However, it is still
(The mounting position shown in a cata- If the power is turned ON with a load ina necessary to avoid reversed
log indicates the optimum position at i gho circuited condition, the switch will be | connections, since the switch could be
stroke end.) If mounted at the end of the instantly damaged because of excess | damaged by a load short circuit in this
operating range (arot_md the borderline of current flow into the switch. ; condition.
ON and OFF), operation will be unstable. | 1 .
! 1 [2) If connections are reversed (power
! ; supply line + and power supply line —)
! ' on a 3 wire type switch, the switch will
| | be protected by a protection circuit.
3 1 However, if the power supply line (+) is
! ; connected to the blue wire and the
1 ! power supply line () is connected to
| | the black wire, the switch will be
3 1 damaged.
OLead wire color changes
i Lead wire colors of SMC 2wire 3 wire
i _switches have been changed old New old New
3 in order to meet NE(_.:A Star!d— Output (+) Red Brown Power supply (+)| Red Brown
! a_rd 0402 for production begin- output (O Black Blue GND Black Blue
! ning September, 1996 and OuDuL -
' thereafter. Please refer to the utpu VI Black
! tables provided. Solid state Solid state with latch
! Special care should be taken With diagnostic output type diagnostic output
' regarding wire polarity during old New old New
: the tl_me t_hr?t :]he old collors still Powersupply (+)|  Red o Powersupply (*)| Red B
3 coexist with the new colors. GND Black Blue GND Black Blue
! Output White | Black Output White | Black
3 Diagnostic output | Yellow | Orange l';ggcnhogi’c’gmpm Yellow | Orange
27 |

o
3



Al

Series CLK1
Auto Switch Precautions 3

Be sure to read before handling.

Operating Environment

A Warning

1.

Never use in an atmosphere
of explosive gases.

The structure of auto switches is not in-
tended to prevent explosion. Never use in
an atmosphere with an explosive gas
since this may cause a serious explosion.

. Do not use in an area where

a magnetic field is generated.

Auto switches will malfunction or magnets
inside cylinders will become demagne-
tized. (Consult SMC regarding the availa-
bility of a magnetic field resistant auto
switch.)

. Do not use in an environment

where the auto switch will be
continually exposed to water.

Although switches, except for a few mod-
els, satisfy IEC standard IP67 construc-
tion (JIS C 0920: watertight construction),
do not use switches in applications where
continually exposed to water splash or
spray. Poor insulation or swelling of the
potting resin inside switches may cause
malfunction.

. Do not use in an environment

with oil or chemicals.

Consult SMC if auto switches will be used
in an environment with coolant, cleaning
solvent, various oils or chemicals. If auto
switches are used under these conditions
for even a short time, they may be ad-
versely affected by improper insulation,
malfunction due to swelling of the potting
resin, or hardening of the lead wires.

. Do not use in an environment

with temperature cycles.

Consult SMC if switches are used where
there are temperature cycles other than
normal air temperature changes, as they
may be adversely affected.

6. Do not use in an environment

where there is excessive im-
pact shock.

<Reed switch>

When excessive impact (300m/s2 or
more) is applied to a reed switch during
operation, the contact point will malfunc-
tion and generate or cut off a signal mo-
mentarily (1ms or less). Consult SMC re-
garding the need to use a solid state
switch depending upon the environment.

7. Do not use in an area where

surges are generated.

<Solid state switch>

When there are units (solenoid type lifter,
high frequency induction furnace, motor,
etc.) which generate a large amount of
surge in the area around cylinders with
solid state auto switches, this may cause
deterioration or damage to the switches.
Avoid sources of surge generation and
disorganized lines.

8. Avoid accumulation of iron

waste or close contact with
maghetic substances.

When a large amount of ferrous waste
such as machining chips or spatter is ac-
cumulated, or a magnetic substance
(something attracted by a magnet) is
brought into close proximity with an auto
switch cylinder, it may cause the auto
switch to malfunction due to a loss of the
magnetic force inside the cylinder.

O
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AWarning

1. Perform the following main-

tenance periodically in or-
der to prevent possible dan-
ger due to unexpected auto
switch malfunction.

1) Securely tighten switch mounting screws.

If screws become loose or the mount-
ing position is dislocated, retighten
them after readjusting the mounting
position.

2) Confirm that there is no damage to
lead wires.

To prevent faulty insulation, replace
switches or repair lead wires, etc., if
damage is discovered.

3) Confirm the lighting of the green light
on a 2 color indicator type switch.

Confirm that the green LED is on when
stopped at the established position. If
the red LED is on, the mounting posi-
tion is not appropriate. Readjust the
mounting position until the green LED
lights up.

/A Warning

1. Consult SMC concerning wa-

ter resistance, elasticity of
lead wires, and usage of gen-
eral purpose auto switches
at welding sites, etc.
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Series CLK1

Specific Product Precautions 1

Be sure to read before handling. Refer to pages 23 through 25 for safety instructions and common precautions.

Selection \

Preparing for Operation

A Warning

1.

Do not use for intermediate cylinder stops.
This cylinder is designed to lock in either a clamped or unclamped
condition. Do not perform intermediate stops while the cylinder is
operating, as this will shorten its service life.

. Select the correct locking position, as this cyl-

inder does not generate holding force oppo-
site to the locking direction.

The clamp side lock does not generate holding force in the cylinder's
extending direction, and the unclamp side lock does not generate
holding force in the cylinder's retracting direction (free).

. Even when locked, there may be stroke move-

ment of about 0.5 to 1mm in the locking direc-
tion due to external forces such as the weight
of the work piece.

Even when locked, if air pressure drops, stroke movement of about
0.5 to Imm may be generated in the locking direction of the lock
mechanism due to external forces such as the work piece weight.

4.When locked, do not apply impact loads,

strong vibration or rotational force, etc.

This will lead to lock mechanism damage and reduced service life,
etc.

Pneumatic Circuits |

AWarning

1.

Do not use 3 position valves.

The lock may be released due to the inflow of the unlocking pres-
sure.

. Install speed controllers for meter-out control.

Malfunction may occur if meter-in control is used.

.Be careful of reverse exhaust pressure flow

from a common exhaust type manifold.

Since the lock may be released due to reverse exhaust pressure
flow, use an individual exhaust type manifold or single type valve.

Mounting |

/A Caution

1.

29

Be sure to connect the load to the rod end
with the cylinder in an unlocked condition.

If this is done when in a locked condition, it may cause damage to
the lock mechanism.

O

A Warning

1.When shipped from the factory, an unlocked

condition is maintained by the unlocking bolt.
Be sure to remove this bolt before operating.

Step 1) With no air pressure in the cylinder, clamp side locking op-
erates when the piston rod is retracted, and unclamp side
locking operates when it is extended.

Step 2) Remove the dust proof cover 1.

Step 3) Supply air pressure of 0.2MPa or more to port 2 in the fig-
ure below.
Step 4) Remove the unlocking bolt 3 using a hexagon wrench.

Clamp side locking type

Unclamp side locking type

2. Adjust the speed controller and the retraction

3.

side air cushion.

If there is excessive impact or collision noise at the stroke end, the
connection may become loose and cause damage to machinery.

Before restarting operation from the locked
position, be sure to restore air pressure to the

B port in the figure below.

It is very dangerous to apply pressure to the A port with the B port
in an unpressurized state, because the cylinder will move suddenly

when unlocked.
B A
A B

Clamp side locking type Unclamp side locking type
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Series CLK1

Specific Product Precautions 2

Be sure to read before handling. Refer to pages 23 through 25 for safety instructions and common precautions.

Maintaining an Unlocked Condition \

]Position Change of Piping Port and Switch Rail (by-pass piping) \

A\ Warning

1.To maintain an unlocked condition, be sure to

follow the steps shown below.

Step 1) After carefully confirming safety, operate a switching
valve (solenoid valve, etc.) so that clamp side locking
operates when the piston rod is retracted, and unclamp
side locking operates when it is extended. Furthermore,
air pressure of 0.2MPa or more is required when this is
done.

Step 2) Remove the dust proof cover.

Step 3) Screw in the accessory unlocking bolt (hexagon socket
headcap screw g32: M3 x 81, g40: M4 x 8l, g50: M4 x
8l, #63: M5 x 101).

Dust cover

Dust cover

Unlocking bolt

Clamp side locking type

Unclamp side locking type

.When the locking mechanism is to be used

again, be sure to remove the unlocking bolt.
The locking mechanism will not work when the unlocking bolt is
screwed in. Remove the unlocking bolt following the steps shown in
the section on preparing for operation.

|

Maintenance \

/\ Caution

1.In order to maintain good performance, use

with clean unlubricated air.

If lubricated air, compressor oil or drainage, etc., enters the cylin-
der, there is a danger of sharply reducing the locking performance.

. Do not apply grease to the piston rod.

There is a danger of sharply reducing the locking performance.

.Never disassemble the lock unit.

It contains a heavy duty spring which is dangerous. There is also a
danger of reducing the locking performance.

O

A Warning

1. Piping port position, switch rail position,
and by-pass piping position can be selected
by the part number. However, if there is an
error in ordering and changes to the posi-
tions are required, please note the following.
a. Move all the parts that are aligned in a straight line in

the stroke direction by 90° or 180° around the circum-
ference of the cylinder.

Never move parts in the stroke direction, as this will cause
malfunction.

b. Do not operate with any parts removed. When the cyl-
inder is operated with any part removed, malfunction
will occur and it is very dangerous.

c. Although fittings with sealant are used for pipe fit-
tings and switch mounting plugs, wind them with pipe
tape to prevent air leakage when reassembling after
position changes.

d. Switch rail mounting plugs R and L have different
lengths; be sure to use the correct plug when reas-
sembling.

The short plug (mounting plug R) is used on the rod side.

Switch rail

/
Switch rail

mounting plug L

A

W

Switch rail
mounting plug R
Auto switch

Unclamp side locking type

SMC 3
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Series CLK1

Magnetic Field Resistant Reed Switches
Specific Product Precautions 1

Be sure to read before handling. Refer to pages 23 through 25 for safety instructions and common precautions.

Handling

Magnetic field resistant auto switches D-P7 and

D-

P8 are specifically for use with magnetic field

resistant cylinders and are not compatible with
general auto switches or cylinders. Magnetic
field resistant cylinders are labeled as follows.

Magnetic field resistant cylinder with built-in magnet
(For use with auto switch type D-P7)

Mounting:

1.

2.

31

The minimum stroke for mounting magnetic
field resistant auto switches is 45mm.

In order to fully use the capacity of magnetic
field resistant auto switches, strictly observe
the following precautions.

1) Do not allow the magnetic field to occur when the cylinder
piston is moving.

2) When a welding cable or welding gun electrodes are near
the cylinder, change the auto switch position to fall within the
operational ranges shown in the graphs on page 32, or
move the welding cable away from the cylinder.

3) Cannot be used in an environment where welding cables
surround the cylinder.

4) Consult SMC when a welding cable and welding gun elec-
trodes (something energized with secondary current) are
near multiple switches.

. In an environment where spatter directly hits

the lead wire, cover the lead wire with protec-
tive tubing. Use protective tubing with a bore
size of @8 or more that has excellent heat re-
sistance and flexibility.

. Be careful not to drop objects, make dents,

or apply excessive impact force when han-
dling.

. When operating two or more parallel and

closely positioned cylinders with magnetic
field resistant auto switches, separate the au-
to switches from the other cylinder tubes by
an additional 30mm or more.

. Avoid wiring in a manner in which repeated

bending stress or tension is applied to lead
wires.

. Consult SMC regarding use in an environment

with constant water and coolant splashing.

O

SvC

Contact capacity:

Never operate a load that exceeds the maximum
contact capacity of the auto switch.

Wiring/Current and Voltage

1. Always connect the auto switch to the pow-
er supply after the load has been connect-
ed.

2. Auto switch type D-P74 has polarity when
used at 24VDC. The white lead wire is posi-
tive (+) , and the black lead wire is negative
(-). When the connection is reversed, the
switch operates, but the LED will not light
up. Furthermore, when more than the
standard current is used, the LED will be
damaged and will not function.

3. With auto switch types D-P70 and D-P75,
the indicator light turns on when the switch
is OFF and this causes leakage current.
(With type D-P70...Max. 1.8mA, with type D-
P75...Max. 1.2mA leakage.) This may cause
a problem with a control circuit that oper-
ates on very low current.

4, Series connection

When switches are connected in series as

shown below:

1) With type D-P74...Note that the voltage drop (2.4V) due
to the internal resistance of the LED increases.

2) With type D-P70, P75...There is no functional problem
except dimming of the indicator light. (Limit the switches
connected in series to approximately two pieces.)

3) When the internal resistance of the LED causes a prob-
lem, use a switch without indicator light (type D-P8).



Series CLK1
Magnetic Field Resistant Reed Switches
Specific Product Precautions 2

Be sure to read before handling. Refer to pages 23 through 25 for safety instructions and common precautions.

Data/Magnetic Field Resistant Reed Switch (D-P7, D-P8) Safety Distance

Safety distance from side of auto switch
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