‘ KD | SM-258067-A

INSTRUCTION MANUAL

SUPER COMPACT CYLINDER
WITH FREE POSITION
LOCKING

USSD Series

@ Please read this instruction manual carefully
before using this product, particularly the
section describing safety.

® Retain this instruction manual with the
product for further consultation whenever
necessary.

CKD Corporation



For Safety Use

To use this product safely, basic knowledge of pneumatic equipment,
including materials, piping, electrical system and mechanism, is re-
quired (to the level pursuantto JIS B 8370 Pneumatic System Rules).

We do not bear any responsibility for accidents caused by any person
without such knowledge or arising from improper operation.

Our customers use this product for a very wide range of applications,
and we cannot keep track of all of them. Depending on operating condi-
tions, the product may fail to operate to maximum performanee, or
cause an accident. Thus, before placing an order, examine whether the
product meets your application, requirements, and how to use it.

This product incorporates many functions and mechanisms to ensure
safety. However, improper operation could result in an accident. To pre-
vent such accidents, read this instruction manual carefully for
proper operation.

Observe the cautions on handling described in this manual, as well as
the following instructions ;

A Precautions

@ Before performing an overhaul inspection on the actuator, de-
activate residual pressure completely.

@ While the actuator is operating, do notstep into or place hands in
the driving mechanism.

@ To prevent an electric shock, do not touch the electric wiring con-
nections (exposed live parts) of the actuator equipped with a sole-
noid valve or switch. ’
Perform an overhaul inspection with the power off. Also, do not
touch these live parts with wet hands.
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1. PRODUCT

1.1 Cylinder Specification

PRODUCT

Common specification
Model code & class USSD USSD-K
Ttem USSD-L (With switch) USSD-KL (With switch)
Media Compressed air
Max. working pressure MPa 1
Min,working pressure MPa 0.25 (No load)
Ambient temperature °C —10 to 60 (No freezing)
Tube bore mm 420 | 425 432 | 440 #50 | 463
Connecting port dia. M5x0.8 Rel/8 Recl/4
Locking force N 150 | 235 386 | 603 943 | 1497
Operational piston speed mm/s ‘ 50 to 500(420 to $50), 50 to 300(463)
Lubrication ) Not required
Option Male thread at the rod end(N)
Specifications for different models
Model code & class USSD USSD-K
Ttem USSD-L (With switch) USSD-KL (With switch)
Stroke tolerance mm + l'g + 2'3
Cushion Without cushion Rubbercushion
Stroke
Model code Tube bore Standard stroke (mm) Mazx. stroke(mm) Min, stroke (mm)
USSD $20 5,10, 15,20, 25,30 30
USSD.L $25, 432, 40, 450 | 5,10, 15, 20, 25, 30, 40, 50 50 5
i 463 5,10, 20,30, 40, 50
$20 5,10, 15, 20, 25, 30, 40, 50 200
10,15, 20, 25, 30, 40,
USSD-K $25, $32, 440, 450 0,15 5,30, 40, 50
USSD-KL 60, 70, 80, 90, 100 300 5
63 10, 20, 30, 40, 50, 60,70
¢ 80,90, 100
—_1 — [SM-258067-A]



PRODUCT

1.2 Switch Specification

Model code Reed switch
Items TOH - TOV TEH - T5V
. for Programmable Controller, Relay, IC
icati 1 P bl 11

Application for Relay and Programmable Controller circuit (No Lamp) : Series connection
Power Supply Voltage e

: DC24V, 5 to 50mA DC24V,50mA or less
Load Voltage & Current AC100V, 7 to 20mA AC100V, 20mA or less
Current consumption -
Internal Voltage Drop 2.4V or less oV
Lamp LED is lit when Power is ON ——
Leak Current 0
L h of L i

ength of Lead wire Standard 1m (Oil resistance Vinyl cabtyre cord, 2-wire 0.2mm?2)

(Note 1) .
Mazx. Shock 30G
Insulation Resistance 20MQ or more with DC 500Vmeggar tester
Withstand voltage Should be no abnormality for 1 minute charging AC1000V

Ambience Temperature

—10to + 60°C

Protective Structure

IEC Standard IP67, JIS C0920 (water tight type), Oil resistance

Model code Solid state type switch
Items TZH -T2V T3H . T3V
Application Exclusively for Programmable Controller for Programmable Controller and Relay
Power Supply Voltage —— DC10t0 28V
DC10 to 30V DC30V or less
1
Load Voltage & Current 5 to 20mA (Note 2) 100mA or less
Current consumption 10mA or less at DC24V ( Power ON)
Internal Voltage Drop 4V or less 0.5V or lower at 100mA
Lamp LED is lit when Power is ON
Leak Current. 1 mA or less 10.A or less
Length of Lead wire Standard 1m (Oil resistance Vinyl cabtyre | Standard 1m (Oil resistance Vinyl cabtyre
(Note 1) cord, 2-wire 0.2mm2) cord, 3-wire 0.2mm?)
Max. Shock 100G
Insulation Resistance 20MQ or more with DC 500Vmeggar tester
Withstand voltage Should be no abnormality for 1 minute charging AC1000V
Ambience Temperature —10to +60°C

Protective Structure

IEC Standard IP67, JIS C0920 (water tight type), Oil resistance

Note 1: 3m, 5m optional lead wire are available besides standard length.

Note 2: Max. Load Current ( 20mA)is at 25°C. It may drop lower than 20mA when ambient temperature rises higher

than 25°C.(60°C or less at 510 10mA)

[SM-258067-A]




1.3 Fundamental Circuit Diagram

1) The air pipe of this cylinder must be branched at a position after the
valve as shown in the Fig. below. Two pipes are connected to the position
locking part (the pipe to the lock release port is determined as main pipe)
and cylinder part (the pipe to cylinder port is determined as branch pipe).
Additionally, the main pipe is made thicker and shorter than the branch
pipe.

2) If the cylinder action becomes faster than the lock release, the lock may
not be released or the piston rod may project even after the lock has been re-
leased. To prevent such troubles, the piping is so designed that the lock re-
lease becomes faster than the eylinder action.

3) If the back pressure is applied during locking, the lock may be released.
Therefore, an individual solenoid valve or solenoid valve with the individ-
ual exhaust manifold needs to be used. :

4) If the pipe is individually connected to the position locking part or if the
piping other than that shown in the Fig. below is performed, contact CKD.

Forward locking type Backward locking type
(downward load) (upward load)
W
27 (Branchpipe)
f*
Main pipe)
1
vﬁ.
_z — (Branch pipp)
| (Main pipe)
W

— 3 — [SM-258067-A)



2. CAUTION

2.1 Fluid

1) Use the compressed air, filtrated
and dehumidified. Carefully select

Air filter

a filter of an adequate filtration rate | °mP1'es‘~;ei§ Filtrageig
(5xm or lower preferred), flow rate
and its mounting location (as closest
to solenoid valve as possible).

2) Besure to drain out the accumula- e
tion in filter periodically.

3) Note that the intrusion of carbide
of compressor oil (such as carbon or Drain Upper Limit of

tarry substance) into the circuit
causes malfunction of solenoid valve
and cylinder. Be sure to carry out
thorough inspection and mainten-
ance of compressor.

4) This cylinder has the oilless specification.

If the locking part is lubricated, this may cause the retentmn force to low-

er. Never attempt to lubricate this cylinder.

{C2-201-F)

[SM-258067-A] — 4 —



3. OPERATION

3.1 Cautions for Handling

1) This product is a cylinder with position locking (retention of the cylinder
stationary status) mechanism. If this cylinder is used for the emergency
stop or urgent stop (stop from the cylinder action state), contact CKD.

2) If any rotational force (torque) is applied to the rod when the lock is op-
erated, the retention force is lowered, causing personal injury. To prevent
such trouble, do not apply the rotational force to the rod. Additionally, op-
erate this cylinder in a mechanism, in which the rod is not rotated.

3) The piston rod may drop approximately 1 mm (movement of piston rod)
due to the structure of this eylinder. :

4) When releasing the lock, ap-

Forward locking type Backward locking type

ply the pressure to the port B or (downward load) (upward load)

port D so that the load is not ap- m

plied to the lock mechanism,

and then release the lock. If the <<= PortA Lock
pressure is applied to the port A S <<= release port
or port C with all ports ex- = <<= PortB = << Port C
hausted and the piston locked, — Gf&ztse port

the lock may not be released or (W | <=3 Port D

the piston rod may project even
after the lock has been released,
causing personal injury.

5) Ifthe cylinder is locked after it has been operated with the lock released
for an extended period of time, the response delay may occur in the lock.
The cylinder must not be left with the pressure applied to the lock. The lock
is operated every time the cylinder is operated.

(Use the fundamental circuit diagram shown on page 3.)

6) If there is no air pressure when the cylinder is operated with it mounted
vertically, the retention force may cease when releasing manually, and
then the rod may be moved (lowered) by own weight of the load.

If the above situation is predicted, perform the manual release after the
following preparations have been taken in order to ensure the safety.
(1) Move the load to its lower limit.
(2) Put the stopper on the load.
(3) Apply the air pressure to the cylinder to make the load balanced.

—_85 — [SM-258067-A]



3.2 Tolerable Kinetic Energy

1) The supply pressure to the cylinder is described in section 1.1, Cylinder
specification. Operate the cylinder within this pressure range.

2) Install a speed controller as shown in the fundamental circuit diagram
shown on page 3. Gradually open the speed controller from the close state
to adjust the piston speed within the product specification.

3) Since the USSD and USSD-L models have no cushions, these models can-
not absorb the kinetic energy. Additionally, even though the USSD-K and
USSD-KL models have cushions, install an external stopper if the kinetic
energy is large.

The following table shows the tolerable kinetic energy of the USSD-K and
USSD-KL models.

. Tube bore Rubber cushion
(mm) Tolerable kinetic energy (J)
420 0.157
425 0.157
$32 0.401
$40 0.627
450 0.980
$63 1.560

4) If a unit having an excessive inertia is operated, this may cause the cyl-
inder main body to be damaged or malfunction. Always operate the cylin-
der within the allowable range.

3.3 Performing The Manual Release

1) Remove the cover and insert a slot-

ted screwdriver. Lightly lay down @é S
A
==~

.1
@

the screwdriver in the direction A
indicated by an arrow. The release

P34
lever is then raised, the lock is re-
leased, and then the piston rod be-

comes free. (No cover is provided if
the diameter is 425 or less.) = _E
L1 L
Backward locking type Forward locking type
(Lockdirection —) (Lockdirection «)

[SM-258067-A] - —6 —



INSTALLATION

4. INSTALLATION

4.1 Piping

1) For piping beyond the filter, use pipes that hardly get corroded such as
galvanized pipes, nylon tubes, rubber tubes, etc.

2) See to it that the pipe connecting cylinder and solenoid valve has effec-
tive sectional area needed for the cylinder to drive at specified speed.

3) Install filter preferably adjacent
upper-stream to solenoid valve for
eliminating rust, foreign substance Chamfer
and drain in the pipe.

4) Strictly observe the effective
thread length of gas pipe and give a
chamfer of approx. 1/2 pitch from the
threaded end. 1C0-400- A}

5) Flush air into the pipe to blow out
foreign substances and chips before

piping.

Effective Length

[CO-400-B)

6) Refrain applying sealant or sealing tape approx. two pitches of thread off
the tip of pipe to avoid residual substances from falling into piping system.

@ Seal Tape @ Sealant (Paste or liquid)
[ ]
Sealant, Sealant
(Paste (Paste

or . or
liquid) liquid)

Correct Incorrect Correct Incorrect

—_ — [SM-258067-A]



INSTALLATION

7) Usable pipe joint is limited. Select an appropriate joint while referring to

the table below.
A B
"-‘1
v &C
1B & L
Al
m .
7 2
Item Port Port dimension 0.D. of joint
. Usable joint Unusable joint
Tube bore (mm) diameter A B #C
SC3G-M5-4
420 10 5.5 SC3G-M5-6
GSS4-M5-8
M5%0.8 GSS4 M5 ¢11 or less GSS8-M5
425 : 12 6 GSL4-M5
GSL6-M5
SC3G-6-4-6-8
#32 12 8 gggg"g GSS10-6
Rcl/8 G558:6 ¢15 or less GSL8-6
440 15 8.5 GSL4-6 GSL10-6
GSL6-6
. 440 15 10.5
SC3G-8-6-8-10
GSS4-8
450 Rcl/4 15.5 11 GSS6-8 $#21 or less GSS-12-8
GSS10-8
GSL4 t0 12-8
463 155 11

4.2 Installation

1) The ambient temperature range for this eylinder is —10 to 60°C.

2) Install cylinder body with a hexagon socket head cap screw directly.

3) As for the rod nose screw, there are internal thread type and external
thread type. Use it to application.

4) Attach a guide so that no lateral load is exerted onto the piston rod.
(Example) Apply no lateral load at all for the purpose of a stopper.

[SM-258067-A] — 8 —



4.3 Switch Mounting

1) Switch mounting location

(1) Stroke end mounting izd;:m = HD
Install one switch at the ) \ _
distance of RD away from '“If ’5-'\\ \\ 2
rod end and the other at | r—
the distance of HD away - = =
from cylinder head, so as \ ‘
to have each switch func- \ \
tion at its most sensitive RD \ \MM
. Rod end side switch
location.

(2) Mounting it at an intermediate point of stroke
At first, fix the piston rod at the point where rod is made to stop. Slide
a switch along the surface of cylinder longitudinally. Mark the first lo-
cation where switch turns ON while keep sliding till near the stroke end.
Reverse direction of sliding and mark the second location where switch
turns ON. The center point of those two points is the most sensitive
point of the switch and it is the switch mounting location, accordingly.
(3) Switch movement
Loosen the clamp screw (set screw) and move the switch main body
along with the switch groove. Set the switch at the specified position
and tighten the clamp screw to secure the switch.
(4) Switch replacement
Loosen the clamp screw (set screw) and remove the switch main body
from the groove. Next, put a new switch in the groove, set the switch at
the specified position, and tighten the clamp screw to secure the switch.
(The tightening torque of the clamp screw is 0.1 to 0.2 N'm.)
2) Operating range
It is the distance of two positions where switch turns ON, while piston
continues its stroke in one directin, and where it turns OFF.
The center point of scope of function is the most sensitive point of switch.
Selection of this point for piston stopping makes the external magnetic dis-
turbance the least and provides the most stable function of switch.

—_0 — [SM-258067-A]



INSTALLATION

3) Hysteresis
(1) 1Itis the distance of two points where
switch turns ON as piston travelsin one

direction and where switch turns OFF fc7-501-]
while piston travels reversely. ‘
(2) Beware of that the function of switch ©FF 4'—:1' , —
Hystgresis Hysteresis
becomes unstable when piston stops — # -
within this distance and easily affected "‘: Operating
by the disturbance.
USSD-L
Best operating position (HD. RD), Operating range, Hysteresis (mm)
Item Solid state type (T2H/V, TSH/V) Reed switch type (TOH/V, TSH/V)
Best operating Best operating
E::Ze(mm) pasition Operating range |Hysteresis position Operating range Hysteresis
HD | RD HD | RD

420 3 6.5 3t08 3 6.5 6to14

425 3 9.5 3to9 3 9.5 5t014

$32 3.5 9 3t08 8.5 9 5t012

1.50rless 3orless

440 7 12 3t09 7 12 6to14

$50 75 | 125 3t09 75 | 125 6to14

463 125 | 13 3t09 125 | 13 Tto15

¥ Switches are mounted at the most sensitive locations (HD, RD) ex-factory.
Note: For 5-stroke application, the HD and RD positions are set for each application, Therefore, the HD and
RD positions may vary from those stated in the above table.

UsSsD-KL
Best operating position (HD. RD), Operating range, Hysteresis (mm)
Item Solid state type (T2H/V, TSH/V) Reed switch type (TOH/V, TSH/V)
Tube Best operating position | Operat- Hys- | Bestoperating position | Operat- Hys-
bore(mm) HD RD ing range | teresis HD RD ing range | teresis
$20 6(12.5) 8.5(13.5) 3t08 6(12.5) 8.5(13.5) 6to14
¢25 5.5(14) 12(17) 3t09 5.5(14) 12(17) 5to14
$32 8.5(16) 14(14) 3t08 8.5(16) 14(14) 5t012
$40 9.5(19) | 19.5(19.5) | 3to9 ll.fszr 9.5(18) | 19.5(19.5) | 6told or loss3
#50 10(19) 20(25) 3to9 10(19) 20(25) 6tol4
$63 17.5(23) 18(23) 3to9 17.5(23) 18(23) Tto 15

% Switches are mounted at the most sensitive locations (HD, RD) ex-factory.

Note: For5-stroke application, the HD and RD positions are set for each application, Therefore, the HD and RD
positions may vary from those stated in the above table.
Additionally, the valuesin () apply to the HD and RD positions for $20 exceeding 100 strokes, $265 ex-
ceeding 150 strokes, 432 to 50 exceeding 150 strokes, or $63 to 100 exceeding strokes.

[SM-258067-A] — 10 —



5. OPERATION

5.1 Operating the Cylinder

1) See to it that the air supply pressure to the cylinder is as shown in the
“Specification”. Operate the cylinder within this pressure range.

2) Install a speed controller as shown in “Fundamental Circuit Diagram” on
page 4 to control the piston speed.

5.2 Operating the Switches

5.2.1 General Cautions

1) Magnetic environment
Avoid usage of these switches within the area where strong magnetic
field or large current exisis (such as a large magnet or spot welding equip-
ment). Position censoring errors will be resulted when installing many
cylinders with switches in parallel or magnetized piece come across the cyl-
inder due to intervention among each other.
2) Protection of lead wire
Pay consideration to eliminate repeating bending stress or stretching of
lead wire while laying the wire. To the moving portion, use such wire of
flexibility as for building a robot.
3) Service temperature
It is unsuitable to operate it in high temperature (above 60°C) due to
thermal characteristics of magnetic parts and electronic parts. Eliminate
operation in such high temperature.
4) Intermediate position sensing
Beware of unstable respondence of relay when piston speed is excessive
in the event of intending actuation of switch in the way of piston stroke.
(Example) Operate cylinder with the speed of less than 500mm/s in case the
relay actuation time is 20ms.

C— 11 — [SM-258067-A]



OPERATION

5) Shock

Carefully avoid big shock or vibration

during transportation of cylinder or
mounting and adjusting switch.

6) Magnetizable material such as iron
plate near by cylinder switch is apt to
cause malfunction of cylinder switches.
Keep it from cylinder surface at least
10mm away (This is applicable for all

bore sizes of tube).

7) It usually causes malfunction of cyl-

inder switches when plural cylinders
Keep a space be-
tween each other as illustrated to right
(This is applicable for all bore sizes of

are laid adjoining,

tube).

8) Changing switch lead wire colors
The colors of the switch lead wires have been changed, as shown in the
following table, in response to the revision of the JIS standard and the sub-
sequent revision of the NECA (Nippon Electric Controllers Association)

10mm or more

Magnetizable mate-
rial such as iron plate

Locations of culinder switches
10mm or more 10mm or more

Locations of culinder switches

standard.
Before change After change
M,S,R i White (+) Brown (+)
A, T, K 2_ere type ......... Biac.l.(.(. : .) .................... ﬁi;le ( _.) ..........
V.H NS = LG N O Brown(+) .|
Series S-wiretype{ White (output) | Black (°‘.‘?Put).
Binariy e i ( —.j ........
......... White (+) .....|....... Brown(H) |
1K S-wire type Yt?llow(preventive ()'::ange(preventive
Series .. maintenance output) | maintenance output)
(equipped with Black (—) Blue (—)
preventive U .. G2 NUNNTN N Brown(+) ...
. White (regular output) | Black (regular output)
Il’lalntellance . .....-oo.u'-v.........: ............................... SRLEEER
output) 4-wire type Yellow(preventive Orange(preventive
..Tnaintenance output) | maintenance output)
Black (—) Blue (~)
[SM-258067-A — 12 —



OPERATION

5.2.2 Operational Cautions, Solid satate type Switch(T2, T3)

1) Connection of lead wire
Comply with the color coding specified on the illustrations. Be sure to
turn the power off before starting connecting work.
An erroneous wiring or short circuiting of load causes damage to not only
switches, but also load side circuit. Wiring work without shutting electric-
ity off may cause damage to the load side circuit.

DC power source for switch

DC10to 28V
Brown _ Brown ® @

e [ o DC

I 23] _J_ DC power source for = @ for lpm;ver source

T3 | Black = . witch and load T3 |Black , [® e o e )

I Blue eT DC10 to 28V [ Ble . | 88

O O—éb
Fig.1 Basic Circuit Ezample (1) ' Fig.2 Basic Circuit Example (2) (Different power
(The same power source is used for switch and load.) sources are used for switch and load.)

2) Protection of output circuit

Install some protective circuit as illustrated in Fig. 3 when inducing type
load (Relay or solenoid valve) are to be used because those types apt to gen-
erate surge current switch off.

Install some protective circuit as illustrated in Fig. 4 when capacitor type
load (Capacitor type) are to be used, because these types apt to generate a
dash current when turning the switch ON.

Install some protective circuit as illustrated in Fig. 5 or 6 (in case of
model T2) and Fig 7 (in case of model T3).

Brown ~ Bmwx}\
| © 1 | °
Load @ ®
T3 |Black _ = T3 %g ‘Jﬁ
I Blue . Te [ Blue o RTIC GT
Fig.3 An example of using inducing load to- Fig.4 An example of using capacitor type load
gether with surge absorptive element (di- together with current regulating resister
ode). (Hitachi Mfg. made diode VO6C or R. Comply with the following formula to
equivalent is recommended.) figure out required R. v _ R(Q)
0.10
Within2m, L — Within2m, R
ILoad [ |I Load Il
Brown Brown
8| row ®
T2 T T2 =
<) ) (
|Blve [B1ue
Fig.5 ® Choke coil Fig.6 ® Dash current restriction resister
L= a couple hundred «H to a couple mH R= As much large resister as the load
surpassing high frequency characteristic circuit can afford,
#® Install it nearby the switch (within 2 m). ® Install it nearby the switch (within 2 m),

13 — [SM-258067-A]



OPERATION

%

Within 2 m e Electric power noise absorptive circuit
. - - ) :

} C1Cy Ry | C =20 to 504F electrolytic capacitor

I

I

[_ Brown ! . (withstanding 50V or more)

| _IGBI JI D | C2=0.01to 0.14F ceramic capacitor

T3 |Black O T~~~ Ra eT—-" ® Dash current restriction resister
Blue i _E Ry =20 t0 300

Ry =As much large resister as the load circuit can afford.
® [Install it nearby the switch (within 2 m).

Fig.7

3) Connection to a programmable controller (Sequencer)
Type of connection varies depending upon the model of the programma-
ble controller. Refer to the following Fig. 8 to 12 respectively.

Programmable controller Programmable controller

@ , Blue© Brown® @

: minals ~O -

COM(+)

Blue© Brown®

i
Blue© |Brown®

Fig.8 An example of T2 connection to source input Fig.9 An example of T2 connection to source input
type (an external power source) type (an internal power source)

Programmable controller

DC & Programmable controller
24V COM

Biue

{

Input
terminals

Fig.11An example of T3 connection to source input
Fig.10An example of T2 connection to sink input type type (an external power source)

Programmable controller

DC ter-

Input
Brown _ 24V minals{

Fig.12An example of T8 connection to source input type (an internal power source)

(SM-258067-Al — 4 —



4) Series connection

The total voltage loss when series connected T2 switches acwireing to the
number of switches connected. Therefore confirm the input specifications
of programmable controllers which are connecting load. However, it may
dim lamp or sometimes no lamp may be lit.

T3 switches, on the contrary, leak current is usually very minor (104A or
lower) to the extent of negligible, although leakage increases acwireing to-
tal number of switches connected. Therefore, there is no incident of dim
lamp or no lit lamp

Magnetic environment

Avoid usage of these switches within the area where strong magnetic
field or large current exists (such as a large magnet or spot welding equip-
ment). Position censoring errors will be resulted when installing many
cylinders with switch in parallel or magnetized piece come across the cyl-
inders due to intervention among each other.

6) Protection of lead wire

Pay consideration to eliminate repeating bending stress or stretching of
lead wire while laying the wire. To the moving portion, use such wire of
flexibility as for building a robot.

— 15 — [SM-258067-A]



OPERATION

5.2.3 Operational Cautions, Reed switch type Switch (T0, T5)

1) Connection of lead wire

Instead of connecting the wire to the power source directly, always con-
nect to the load in series. In case of model TO connection, pay the following
precautions. ' ‘

@ For DC connection, use such polarities of wires as brown @ and blue®©.
The switch still functions right with reversed polarities but lamp is not
lit.
® For AC connection to either relay or input terminal to programmable
controller, Switch lamp sometimes is not lit in case when half-wave rec-
tification is being carried out. Lamp is lit, in this occasion, when polari-
ties of wires for switch is reversed.
2) Capacity of contact points -

Avoid using a load exceeding the max, capacity of contact points. On the
other hand, in case of TO model, switch lamp may not be lit sometimes when
current is lower than the rated current.

3) Protection of contact point

Install such a contact protection circuit as illustrated in either Fig 1 or 2,
as follows, when inducing a type load such as a relay is to be used.

If the wire length exceeds the value stated in the table below, install the
contact protective circuit shown in Fig. 3 or 4.

Current Wire length
DC 100m
AC 10m

User circuit tee.i User circuit
.2 Protective circuit (Spark absorbing circuit) .2 Protective circuit
Recommended value C (Capacitor) = 0.033 to 0.1.F Rectifying diode, general use
R (Resister) = 1to 3k Hitachi Mfg. product V06C or equivalent

XEB1K1 Okaya Denki Mfg. or equivalent

Fig.1 When capacitor resister is used. Fig.2 When diode is used.

[sM-258067-A] - — 16 —



OPERATION

Blue
Brown -~ (Black)
(Whi “

Within 2m

Applied
voltage
AC
DC
e Chokecoil L ® Dash current restriction resister R
L= acouple hundred «H to & couple mH R= Asmuch large resister as the load
surpassing high frequency characteristic circuit can afford.
¢ Install it near by a switch (within 2 m), ¢ Installit near by a switch (within 2 m).
Fig.3 Fig.4
4) Relay ,
Use such products as specified below or equivalent.
OMRON Corporation .............. Model MY
FUJIELECTRIC CORP ........... ModelHH5
Matsushita Electric Works Ltd. ..... Model HC

5) Series connection
Total voltage loss, when connected TO switches in series, equals to the
sum of respective voltage loss of each switch. The total voltage loss be-
comes equivalent to one TO (approx. 2.4V) when connecting the combina-
tion of one TO for actuation confirming and rest of switches T5s. Lamp is lit
only when all switches turn on.
6) Parallel connection
There is no restriction in parallel connection number of switches of these
types. Multi number connection of model TOs, sometimes, cause a dimmed
lamp or complete lamp failure.
7) Magnetic environment
Avoid usage of these switches within the area where strong magnetic
fields or large currents exist. (such as a large magnet or spot welding
equipment) Position censoring errors will result when installing many cyl-
inders with switch in parallel or magnetized piece come across the cylinder
due to intervention among each other.,
8) Protection of lead wire
Pay consideration to eliminate repeating bending stress or stretching of
lead wire while laying the wire. For the moving portion, use a wire of flexi-
bility as for building a robot.
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MAINTENANCE

6. MAINTENANCE

6.1 Cylinder

Trouble Cause Countermeasure
No pressure or inadequate pressure Provide an adequate pressure source.
Signal is not transmitted to direction control | Correct the control circuit,
Doesnot | valve '
operate Improper or misalignment of installation Correct the installation state and / or change
the supporting system.
Broken packing Replace the Cylinder.
Lowest speed than rated Reduce the load.
] Consider the use of hydraulic cylinder.
Improper or misalin\gnment of installation Correct the installation state and / or change
the supporting system.
Does not N . . . :
functi Exertion of transverse (lateral) load Install a guide. Revise the installation state
101
unctlo and/or change the supporting system.
smoothly
Excessive load Increase the pressure itself and / or the inner
diameter of the tube.
Speed control valve is built in the way of “Meter | Change the installation direction of the speed
in” circuit control valve, :
Impact force due to high speed operation Turn the speed down.
Reduce the load.
Breakage Install cushion device with more efficiency,
and/or (External cughion)
deformation
Exertion of transverse load Install a guide. Revise the installation state
and/or change the supporting system,
Lock cannot
© "% I No pressure applied to the lock mechanism. Correct the control eircuit.
be released
Broken spring of the lock metal. Replace the Cylinder.
Lock cannot
oc c‘a Pressure applied to the lock mechanism. Correct the control circuit,
be activated
Incorrect selection of the lock direction. Select the correct lock direction.

Note : Never attempt to disassemble the cylinder. Doing so may cause a fatal accident.

[SM-258067-A]
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MAINTENANCE

6.2 Switch

Trouble Possible cause Countermeasure
Deposited contact point Replace the switch
Excessive load than rated capacity Replace the relay with a recommended
one or replace the switch
Lamp is not lit
Damage to the lamp Replace the lamp
Inadequate incoming signal Review the external signal circuit and
remove the causes
Broken circuit Replace the switch
Inadequate incoming signal Review the external signal circuit and
remove the causes
Improper voltage Correct voltage to specified
Incorrect location of switch Correct its location
Switch does not function .
right Aberrant position of switch Set it back to original position
Incorrect direction of switch mounting Correct the direction of the switch
Relay is unable to respond properly | Adjust speed slow
within the piston stroke Replace the relay
Excessive load than rated capacity Replace the relay with a recommended
one or replace the switch
Piston is not moving Correct to have piston move
Deposited contact point Replace the switch
Excessive load (relay) than rated capacity | Replace the relay with a recommended
one or replace the switch
Switch does not return Improper ambient temperature Adjust the ambient temperature within

the range of — 10 to 60°C

Existence of a foreign magnetic field Shield the magnetic field
Inadequate incoming signal Review the external signal circuit and
remove the causes
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7. HOW TO ORDER

7.1 Product Type No. Marking

® Cylinder without switch

(ussoi ) —(@0)-@)-()-(v)

® Cylinder with switch

(Lusso )-(29)-G9)-()-CGon )-()-)
® ® © @ ® ®

@ Model ® Tube bore
USSD | Double acting, Single rod 20 $20 40 $40
USSD-L | Double acting, Single rod, with switch 25 425 50 450
USSD-K | Double acting, Single rod, high load type 32 $#32 63 $63
USSD-KL | Double acting, Single rod, high load type with switch
© Standard stroke 5 |10 |15 20| 25|30 |40 |50 |60 |70 |80 | 90 | 100 | Maximum stroke
USSD $20 OjOJO[OO]|O 30
UssD.L | #2550 ClC|lOJOJO (O[O0 50
463 OO0 O OO0 |0
sl Py B RSN KN TSN K SToToToTo RSN K P
$25to ¢
USSD-KL 763 o) o) ololololololo o 300 (Note 1)

3 : It is possible to manufacture a product in units of 10 strokes when the number of strokes isin a range, from
the standard stroke to the maxzimum stroke.

7.2 Individual Switch Model Coding
® Switch main body only

(Csw )= Toux )

[SM-258067-A]
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Switch model code
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@ Lock direction |® Switch model code ® Qty of switch @® Option
F F‘orward lock- Lead wire Lead wire R | lea.,Rodend N Male thread
ing type . H | 1 ea.,Head end lod end
straight type | L-shaped type
B Backward D [2ea.
locking type TOH X TOVX Reed switch
T5HM TEVX type 2-wire
T2HX T2V Solid state
T3HX T3V type 3-wire
T2YH ¥ T2YV¥ Bi-colors |2-wire
T3YH3X TIYVX solid type |3-wire
T2YFH¥ T2YFV¥ [ Preventive |3-wire * Lead cord length
T3YFHX TIYFVX mainten- |4-wire No code | Im (Standard)
T2YMH¥ T2YMV¥ ance solid |3-wire 3 3m (Optional)
T3YMH ¥ T3YMV X state d-wire 5 5m (Optional)




