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INSTRUCTION MANUAL
FOR
SWITCH FOR CYLINDER VALVE

- NAB-C2
NAB - C3

Prior to using the Product, it is essential to read this
INSTRUCTION MANUAL, especially the description of
safety-use issue.

For quick reference whenever necessary, keep this
INSTRUCTION MANUAL in a good manner.

CIK CK-D Corporation
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FOR SAFETY USE

The Product is to be used by those who has a basic knowledge about material,
fluid , piping electricity regarding Control Valves (solenoid valves, motor valves,
air operated valves and so on.)

Never use this Product by those who have no knowledge or are not well
trained about Control Valves.

Should be any trouble or accident caused by a wrong selection and/or wrong use
of the Product even by a person of basic knowledge about Control Valves, we
are not responsible therefore.

Since any customer of the Product have a variety of its application, we are
not in a position to get all the information on how and where the Product is
used. There may be the cases where that the Product may not meet customers’
requirement or may cause any trouble or accident, by fluid, piping or other
condition that are not within the specifications of the Product.

Under such a circumstance , select with their responsibility the most suitable
application and use of the Product according to the customers’ requirements.

The Product incorporates a various safety arrangement , however miss-handling
of ‘the product may lead to any trouble or accident on customers side. To avoid
any possible trouble,read this INSTRUCTION MANUAL carefully and

understand it fully.

Pay your attention to the items described in this Text, as well as the items
indicated below.

A CAUTIONS

e When energized, heat is generated at coil portion of solenoid valves
and motor valves particularly ”Class H” coil where may have a high
temperature.

e There my have electric shock when wire connecting portion of
solenoid valves or motor valves are touched. In case of disassembly
or inspection, turn off power supply beforehand. Don’t touch live
portion by ‘wet hands.

e Make piping so as notto have leakage and check for no leakage
before use, because in case of control valves for high temperature
fluid like steam ,leakage may cause heat injury.
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1. SWITCH SPECIFICATION AND METHOD OF SPECIFY THE MODEL
Type and model No. Contactless switch
Item NAB - C2 NAB-C3
Application For programmable For programmable
controller controller, relay,
IC circuit and
small - size
solenoid valve
Power voltage _ DC10~28V
Load voltage/current DC10~30V,5~30mA Below DC30V
Below 150mA
Current consumption — Below 15mA at
DC24V (at ON)
Internal drop- away Below 4V Below 0.5V
voltage at 150mA
Leakage current Below 1mA Below 104A
Lamp Lit up at luminous diode ON
Lead wire (Note :1 ) 0il -proof wvinyl | Oil-proof wvinyl
round cord round cord
2core,0.2mm’ 3core,0.15mm’
Insulation resistance Aboue 100MQchecked by DC500V
Insulation withstand AC1000V in a minute
voltage
Maximum impact 306G
Ambient temperature ~ -1l0~60°C
Protection structure IEC standerd IP67/and JIS C 0920
(splash-proof),o0il - proof

Note @

exceeds 25°C.

NAB - ® - ®

THE MODEL OF SWITCH SIMPLEX

The max. load current of 30mA is at 25°C ambient temperature,
with the current value decreasing as the ambient

temperature

| THE LENGTH OF LEAD WIRE-®@

MODEL - @
@ MODEL @ THE LENGTH OF LEAD WIRE
® ! MODEL Symbol | The length of lead wire
C2 | Contactless switch, 2-wire 3 3m
C3 | Contactless switch, 3-wire 5 5m




2. INTERNAL CIRCUIT DIAGRAM
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NAB—C2

NAB—-C3

oC2

[SWmain |

© White wire(+)

o Black wire(—)

oC3

¢ oRed wire
(Power source +)

o White wire
(Out put)

Black wire

" (Power source )

3. LIST OF SWITCH APPLICATIONS

Type
Load and Applications

NAB - C2

NAB -C3

DC small—size relay

DC medium—size relay

DC small—size solenoid wvalve

Digital IC

Programmable controller
(Sink load input)

olololo

Programmable controller

(Source load input)

4. INSTALLATION OF SWITCH AND TRANSFER

(1)Installation of Switch

CYLINDER COVER

SWITCH

SET SCREW

OF INSTALLATION POSITION

Insert the switch in the groove of
cylinder cover,

and fix to the mount with the
screw.

The tightening torque shall be
0.5~0.7 N-m.

set




Discontinue |
SM-7636-A/1

(2)Transfer of Installation Position

1

CCYLINDER COVER Loosen the set screw, then move the

\\\\\ switch along the groove of cylinder
' cover, and tighten the screw at
/§§§;5< D SWITCH the specified position.
—— ' The tightening torque shall be
~ 0.5~0,7 N-m.
~

SET SCREW

5. PRECAUTIONS
5-1. Lead Wire Connection

(1) In the case of C2 :
Connect the white wire to @ side and the black wire to © side.
Do not connect the switch lead wires directly to the power source, be sure
to connect loads in series.

(2) In the case of C3 :
“Connect the red wire to @ side and the black wire to © side.
Do not connect the white wire directly to the power source, be sure to
connect loads in series.
And be sure to turn off the power source of the device in the connecting
side circuit before connection.

Note ¢ Take utmost care so as not to make misconnection of C3 switch or
shortcircuit of load, otherwise not only the switch but also the
load side circuit may get broken. Furthermore, making connection,
with the power ON, may cause damage to the switch as well as the
load side circuit depending on the sequence of connection, even
if there is no misconnection.

<Ex. of C3 connection> DC power source

(DC10~28V)
for switch
Red -— - Red o
;L0 P
Whi Whi et 5
ite l 'fe-[e = x
_ e S
! Black : Black
o —————— :
¥  DC power source for switch and load. ¥ DC power source {below 30VDC) for load.
Basic circuit Example 1 Basic circuit Example 2
(with power sources being the same (with power sources being different

for switch and load.) for switch and load.)

_3.._
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5-2. Connected Load

C2 switch is specially used for progrmmable controller, and because of
double-wire type, it can be connected either the sink load input or to the
source load input, ,

C3 switch, on the other hand, can have digital IC, microcomputer,

- programmable controller, relay, solenoid, solenoid valve, etc. ad loads.
At the time of design and selection of load, take due account of the
transitional electric characteristics (rush current at switch ON, surge
voltage at switch OFF, etc.) of the load as well as the steady and static
electric characteristics, so that the load may not exceed the switch
ratings. In case the load is likely to exceed the said ratings, be sure to
take some protective measures(connection of surge absorbing element,
current limiting resistance, etc.).

8]
o]
Example of surge absorbing element Exa§nple of current limiting resistance R
(diode) connected to the inductive load. connected to capacitive load.
Use HITACHI VO60 diode or the equivalent. . Useresistance here
: - v
withR(Q) = 0.15 Q).

5-3. Lead Wire Length

The excessively long wiring length causes rush current to flow at the time
of switch ON due to floating capacity, or the external noise to intrude into
the system. Hence, take the following preventive measures when the wiring
length is to exceed 10 m.

Lessthan2am L , Lessthan 2m R
l EYN Load | NV Load
: , White @D White )
C2 3 2 =
Black 6 Black e
¢ Choke coil ¢ Connect the rush current
Connect choke coil with limiting resistance with R=as
excellent high - frequency large as is permitted by the
characteristic. L. = several load circuit.
hundred x H~several mH. ¢ Connect the resistance
e Connect the choke coil adjacent to the switch (ata
adjacent to the switch (at a distance less than 2 m away).

distance less than 2 m away).
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Lessthan 2m . . .
® Power source noise absorbing

N TR e
R ) ST C1=20~504F ; electrolytic
whitel-1~ = “r2 @L capacitor (withstand ,
’ ef VW ol voltage:over 50V)
i C2=0.01~0.14F ; ceramic
__J: Black [ ( capacitor g
T T - R1=20~30Q
® Rush current limiting
resistance:

R2 = Aslarge as is permitted
by the load circuit.

® Make the connections at the
proximity of the switch (at a
distance less than 2 m away).

5-4. Connection to Programmable Controller

The connection method differs according to the type of the programmable
controller. See figures below for connection.

(1) For C2
Programmable controller Programmable controller
input input
come® ‘
Black  White zﬁ Black
(<]

Input

terminal
o—& - - Input
-- terminal
oM
® This is a common type of ® Often used for small - size

programmable controller programmable controller with
input; often used for card built — in power source, this
type and unit type, itis is called the sink load
called the sink load input. input.

The COM terminal is connected
to the © side of the power
source (the same & COM
connection being made for
non - polar input card as

well).

Programmable controller
White Black  input

Input
terminal

® The COM terminal is connected
to the © side of the power
- source.

® Often used for card type and
unit type, this is called the
source load input.
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(2) For C3
DC Programmable controller
c3 24V input ® This is a common type of
r— - T - — Red (iome . programmable controller input;
L J @_L_ external | often used for card type and unit
. 3 l white T f;m*; jcype, itis called the sipk Iqad
l § 3 AN - input. The COM terminal is
) _—g /%’ ' slack [ 1. connected to the @ side of the
L_ 1 Input power source (the same & COM
——_——d 4 - terminal connection being made for
nonpolar input as well).
Programmable controller
input .
® Often used for small - size
c3 " Input : prc?grammable controller Yvith
_ _ Rp—— oc - - terminal builtin power source, this is
f__ 14 f S External called the sink load input.
! ! = power ® The COM terminal is connected

[ white © T source to the © side of the power

£
gx
=3
! 35 I source.
! Black .

L_..__.._—-———-—-— cOM©E

Note ¢ Use C2 switch for source load input type, since C3 can not be used in
this case.

Programmable controller
input

CS g DC External - Input
- —— o ——l R¢ 24y POWeEr - - terminal
source
s ¢ oL

5-5. Series Connection

When connecting several C2 switch in series, to 2 pieces of C2 switches,

the switch voltage drop is the sum of the voltage drop in 2 pieces of C2
switches.

For example, the switch voltage drop when 2 pieces of C2 switches are
connected in series is equivalent to 4Vx2=8V.

Please check the specifications of the load, because the charged voltage at
the load shall be what is-left for taking the voltage drop at the switch
from the power voltage. Also, please use the switches with each load voltage
within 10V DC~30V DC. (Please avoid using the switches in series, when
either lamp of switches turning on dimly becomes problems).

Note: Consult our -engineer when connecting several C3 switches in series.
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5-6. Parallel Connection

The leakage current increases in proportion to the numbers of C2 switch
connected in parallel.

For example, the leakage current when 3 pieces of C2 switches are connected
in parallel is equivalent to lmAx3=3mA.

Decide the number of switches to be connected after confirming the input
specification of the programmable controller, the connected load. The number
of C3 switch for parallel connection is limited, since the output leakage
current increases in proportion to the number of switches. However, there is
no problem in normal use, since the leakage current is extremely low (10.4).

The lamp in this case does not get dim or fails to light up.

5-7. Magnetic Environment

Refrain from using the switch at a place with strong magnetic field or/and
high current (large magnet, spot welder, etc.) nearby. When the switch
mounted cylinder valves are installed in parallel at the proximity of each
other, and when a magnetic object moves near the cylinder valve, the mutual
when a magnetic object moves near the cylinder valve, the mutual
interference thereof may affect the detecting accuracy.

5-8. Lead Wire Wiring

Take care at the time of wiring so as not to apply the binding stress and
the tensile force repeatedly to the lead wire, and connect the moving unit
with the bend resisting wire such as wire for robot, etc.

<Example of Wire for Robot>
. TOKAI DENSEN Co.,Ltd. TS-VCT etc.

Noisy environment requires the wiring such as being apart from the power
line such as for motor, or with shield cable and like.

5-9. Anbient Temperature
(1) Cannot be used in higher temperature (above 60°C).

(2) Reduce the load current of C2 switch according to the ambient

temperature.
30
Load current
20
(The current at
switthon) (-
£ 13 !
1
1
10/ '
- - i
i
i
[mA] i
1 1 1 1 1 1 L
-10 0 10 20 25 30 40 50 60

Switch ambient temperature [°C]
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5-10. Power Source

The power voltage range is 10~30V for C2 switch, and 4.5~28V for C3 .
switch. The switch may fail to function when the power voltage is below the
said range, and when the power voltage is below the said range, and when the
power voltage exceeds the said range, the internal circuit of the switch may
get broken. Hence, make sure that the power voltage is within the said range
before using the switch.

Also, take care of (1)~(3) below.

(1) Use stabilized power source as the DC power source.

Full - wave . o
rectification S'mogéchmg S:tabl_!tlzmg
circuit circui circui

-

AC

] | } !

L DC

ap
i
!

I 1 { ]

I
]

L || ’ |
|ttt

Example of stabilized power source

(2) 1In case unstable DC power source is used as shown in figure below, the
voltage applied to the switch may exceed the power voltage range in
spite of 24V indication in the voltmeter. In such case, therefore,
make sure that the voltage is within the said range by carrying out
voltage test with an oscilloscope.

Ripple voltage

A
AC

A-B |/ N N/ N\
[ Y Y \

Voltage

B 0 Time
Voltage between Aand B

The power source can be used as the PS for switch if
the peak voltage =V maxis below 30V for C2 and
below 28V for C3, and the ripple voltage =V max -V
min is below 0.5V.
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(3) Switches can not be used for the full -wave rectification circuit as

shown in the figure below, since the switches in such case may .
malfunction or the internal circuits may get broken.

AC A Peak voltage gets as high as approximately
A -B | 37V atvoltmeterreading (V mean) of 24V.
Voitage i \L l/
/ ' Vmax
Vmean
°B

IF /f‘ 4\ Time

The voltage may become less than the SW power
voltage range depending on the time.

A - B voltage wave — form

6. EXTERNAL DIMENSION DIAGRAM OF SWITCH SIMPLEX

L : Read Wire Length

3m

S5m
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7. TROUBLESHOOTING

Programmable controller does not function. The load does not function, or

does not turn OFF(keep functioning).

NO

Has the SW

YES

Is the power turned on? Turn the power on. OK
operated?
YES _ Ino
Is the voltage normal? | NO {Mark the rated Has the SW [ YES |,p
voltage and power operated?
voltage the same.
YES NO
Is set position | NO [Read justment of the Has the SW{YES .
correct? set position. operated?
YES INO
Is there any device NO fReconsideration of Has the SW | YES [,
generapln%,strong the installation operated?
magnetic field around position.
the installed position?
YES NO
Is the peripheral NO |Reconsideration of Has the SW [ YES |,p
environment within the the installation operated?
specifications range? position.
YES NO
Is the load current NO fRreconsideration of Has the SW [YES | ¢
within the, the load current. operated?
specifications range? (Change circuit)
YES NO
Is the input NO lReconsideration of Has the SW | YES | 50
specifications of the the input, card. operated?
programmable (Change circuit)
controller correct?
NO
YES
Is the wiring work NO |checking of the Has the SW [YES | ¢
correct? wiring. operated?
YES Ino
Has the SW operated? YES OK
NO
Consult CKD or authorized dealer.

The LED indication does not correspond to operate

(Only LED or only operate).

Exchange the SW.

lHas the SW returned?

YES

NO

Consult CKD or authorized dealer.
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133 Moo 4, Banklang, Muang, Lamphun, 51000, Thailand
PHONE +66-(0)63-582-116  FAX +66-(0)53-582-079
Singapore
GKD SINGAPORE PTE LTD.
705 Sims Drive #03-01/02. Shun Li Industrial Complex,
387384 Singapore
PHONE +65-6744-2623 FAX +65-6744-2486
Taiwan
BHEMERGERAS
TAIWAN-CKD GORPORATION
hEREAEAHITRITIETHRMNLE 176 3
No.176 Tatho Rd. Chupei-Gity, Hsinchu Taiwan R.0.C
PHONE +886- (0)3-553-5501 FAX +886-(0)3-553-5505
China
ERE(LEBBERAT
CKD(SHANGHAI)GORPORATION
OERM/ LERHH

(SALES HEADQUARTERS / SHANGHAI OFFIGE)
hEEETBENERIER 1888 SEBBDO 3 HB04E

Room 304, 3'rd Floor, Tomson Business Center. No.188.

ZhangYang Road, PuDong. ShangHai, 200120, China
PHONE +86-(0)21-58798266 Fax +86~(0)21-58797507
@ L33 B (BEWING OFFICE)

hEGERHERER 128 BEHEKE 1015 F
En-Fei-Ke-Ji Bdg. Room #1015, Fu-xing~Lu-Wu 12,
Bejjing.100038, China

PHONE +86-(0)10-63951008 FAX +86-(0)10-63957378
@ X iRE I (TIANJIN OFFICE)
PEXRTHME SRR 148 5

Bai-Di~Lu, 148, Nankai-Qu, Tianjin, 300193, China
PHONE +86-(0)22-27492788 FAX +86-(0)22-27483916

® FRHEHERT (WUXI OFFICE)

PEITEH A EEHH P IR 389 SHHKE 1708 2

Room 1708, Yin-chun Bdg.. Zhongshan Road No.389,

Wuxi, Jiangsu Province, 214001, China

PHONE +86-(0)5.10-2753506 FAX +86-(0)510-2750156
OB (NANJING OFFICE)

PEHRTILEER 57 SAMUBBREHPL 502 E

Room 502, Jieyuan Shanxi Road Business Center No.57,
Shanxi Road, Nanjing. 210009, China

PHONE +86-(0)25-86633426 FAX iBG (0)25-837335960

@ EFEHEF (CHONGQING OFFICE)

SEERHESHERNGE 8 SERMBILE 1634 5

Taixing Keji Square Room 1634, Yuzhou Road No. 8

Shigiacpu, ChongQing, 400039, China

PHONE +86-(0)23-68631161 FAX +86-(0)23-68631161

@ R #5757 (CHENGDU OFFIGE)

o E) ) R T TS EHEH 210 SAUERA A 22 % 2200 S
Chengdu Waimao Bdg. 22F, Room #2207, Xi-Yu-Long-Jie

210. Chengdu city, Sichuan Prov. 610015, China

PHONE +86-(0)28-86624906 FAX +86-(0)28-86620216

O T REHH (XIAN OFFICE)

hERTEEBR T T 206 SEILRMAE 6105
Xi-bei-min—hang Bldg. Room #610, Lao~dong-nan-iu 296,

Xian city, Shangxi Prov., 710082, China

PHONE +86-(0)29-88793422 FAX +86-(0)29-88709982

@ KB AT (DALIAN OFFICE)

o [EE R K K T R i RR 99 B K MRk L ERR KR 808 X
Dalian ZhuJiang GuoJi-Bid. Room #808, XinKai-Lu 99,

Dalian city, LiaoNing Province, 116011, China

PHONE +86-(0)411-83779312 FAX +86~(0)411-83779313

@ & FE B (CHANG CHUN OFFICE)
DEERERETREF— SIS 16 SHIT 4 P 16-1
16-1 Dan Yuan 4-Lou Zhong Men, 16, Chang Chun Yi Qi Yue
Ye Lu, Chang Chun Gity, JiLin Province, 130011, China

PHONE +86-(0)22-27492788 FAX +86~(0)22-27483916

@ FHI|FEHEH (SHENZHEN OFFICE)
hEFIHEEREREPE 3027 SEEFREFPL 1603
Roam 1603, Top Office, Glittery Gity, No.3027 Shennan Road
Central, Futian, Shenzhen, China

PHONE +86-(0)755-83646644 FAX +86-(0)755-83646699
Korea

CKD KOREA CORPORATION .

Room No.1105, 11th FL, The Korea Teachers Pention B/L.
27-2, Yoido-Dong, Youngdeungpo-Gu, Seoul, 150-742, Korea
PHONE +82-(0)2-783-5201~5203 FAX 482-(0)2-783-5204
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