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CKD sM-274736-A

INSTRUCTION MANUAL

BLOCK MANIFOLD

MN3GA1 SERIES
MNA4GA1 SERIES
MNA4GB 1 SERIES
MN3GA2 SERIES
MNA4GA2 SERIES
MNA4GB2 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
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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 pursuant to 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 performance, 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 mstructlon manual carefully for
proper operation.

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

Failure to pay attention to DANGER notices may
A DANGER : cause a situation that results in a fatality or se-
rious injury and that requires urgent addressing.

Failure to pay attention to WARNING notices
may result in a fatality or serious injury.

/N WARNING:

Failure to pay attention to WARNING notices
A CAUTION : may result in injury or damage to equipment or

facilities.

X1) ISO 4414 :Pneumatic fluid power - Recommendations for

the application of equipment to transmission and
control systems.
X 2) JIS B 8370 : General rule for pneumatic systems

_1 — [SM-274736-A)



UNPACKING
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/\ CAUTION

Bags containing solenoid valves should be opened only
when you are ready to connect the valves to the pipes
immediately afterward,
 If bags are opened before the valves are ready to be connected to
the pipes, the entry of foreign matter from the piping ports could
cause the solenoid valves to fail or malfunction.

INSTALLATION

/\ WARNING

If you have to use the product under conditions that are
different from the specified conditions or if you intend
to use the product for a special application, be sure to
consult us about the product specifications before using
the product.

Environment

/\ CAUTION

a) In a dusty environment, foreign matter may enter-
even through the exhaust port.
¢ The movement of the exhaust valve causes a respiratory action at
the exhaust valve, which may cause inhalation of forelgn matter
near the exhaust port. This potential situation would be worse if
the exhaust port is facing upward.
Attach a silencer to the exhaust port or have the exhaust port face
" downward:

b) Keep the solenoid valve system dry. Take care to
avoid direct contact with dripping water or splashes
of cutting oil.

® if the solenoid valve system is wet by a direct contact with water or
cutting oil, an electrical leak or burnt solenoid coils may result.
Protect the solenoid valve system by using a cover or by installing it
inside a paneled casing.
If the cylinder rod is splashed with cutting oil, the oil may pene-
trate through the cylinder into the secondary side piping of the so-
lenoid valve. This must be prevented to avoid malfunctions. Con-
sult us for preventive measures.

¢) The coils will produce heat.

® Particularly if the solenoid valve system is installed in a contro!
board or if the solenoid coils need to be energized for a long time,
consider providing sufficient ventilation to release the heat. The
coils can get very hot.

d) Do not use the solenoid valve system in an atmo-
-sphere that includes a corrosive gas or solvent vapors,
® Do not use the solenoid valve system in an atmosphere that in-
cludes a corrosive gas such as the sulfur dioxide gas or in an atmo-

spherae that includes solvent vapors.

e)Vibration resistance and Shock resistance

¢ Do not subject the solenoid valve system to vibrations 5G or stron-
ger or shocks 30G or stronger.

- f) Avoid using the solenoid valve system in a humid en-

vironment because the humidity is likely to cause
condensation with a change in the temperature.

g) Do not use the normal type solenoid valves for an ap-
plication that requires conformity with explosion-
proof specifications. Choose expiosion-proof sole-
noid valves instead. :

h) The packing and gaskets may deteriorate sooner
than usual if used in an atmosphere with a higher
than normal density of ozone (for example, the at-
mosphere near a beach or in an area with frequent
thunderstorms).

® Consult us for the packing and gaskets to be used in an atmo-
sphere with a higher ozone density. :

[SM-274736-A)
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Installation

) When installing a solenoid valve unit, never attempt to
A WARNING hold it in position by means of the pipes connected to it.
© Mount the solenold valve by applying the mounting screws and/or
mounting plate to the solenoid vaive,

If you choose to mount the solenocid valve manifold on-
A CAUTION a DIN rail, make sure that the DIN rail is strong enough.
® [fa DIN rail is not strong enough, directly mount the manifold on a
manifold base.

Piping

a) Observe the recommended tightening torque when
A CAUTION: connecting pipes.
® Observing the recommended tightening torque prevents air
leakage and damage to the screw threads. To prevent damage to
the screw threads, first use your hand to lightly tighten the screw
and then use a tool to tighten the screw to the recommended
torque. \

® With a female thread type for 4GA2, 4GA3 valve, The parts can
deform If the A,B ports is of the excessive torque and be a factor of
air leakage. -

b) Make sure that the pipes will not be disconnected at the
joints by mechanical movements, vibrations or tension.
® [f the exhaust piping of the pneumatic circuit is disconnected, the
actuator speed control is disabled.
® |f the above happens to a chuck holding mechanism, the chuck will
open. The inadvertent opening of the chuck may cause a serious
accident.

c) When supplying the compressed air for the first time
after completing the piping, be sure to check every joint
in the piping for air leakage.

d) When supplying the compressed air for the first time
after completing the piping, increase the air pressure
gradually but never introduce a highly-pressurized air
suddenly.

® A sudden introduction of a highly-pressurized air may disconnect
pipes at joints and/or cause the tubes to jump around, any of which
may cause an injury.

i e) Do not decrease the inside diameter of the piping from
! any of the solenoid valve exhaust poris to a diameter
less than the exhaust pipe connecting port size.

® Normal operation of the actuator depends on the smoothness of
the exhaust flow. With a manifold system, a restriction to the
exhaust flow may prevent normal operation of other solenoid
valves,

f) Removal of foreign matter

@ Rust and other foreign matter in the pneumatic circuit may cause a
malfunction or leakage from the valve seat. Insert a filter
{maximum allowable particle size Sum or less) immediately
upstream of the solencid valve.

g) Air supply
® Do not restrict the flow of air through the air supply piping. With a
manifold system with multiple stations, a drop in the air supply
pressure may cause trouble through a delay in the operation
timing.

Wiring

Before supplying the power, check the power suppl
& CA UTI o N. voltage and the current type (AC or DC). g PRy
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Manual Override
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/\ WARNING

a) After using the manual override, be sure to reset the
" manual override to the original {OFF) position before
resuming the operation of the device.
After a non-lock type operation {push and release),
. be sure to check that the manual override is auto-
- matically reset. After a lock-type operation (push
and lock), be sure to release the lock to turn the man-
ual override OFF, '
With the 4G Series solenoid valve system, the lock is
released (the manual override turned OFF) if the
manual override protection cover is closed.

b) Before using the manual override, make sure that
nobody is present near the ¢ylinder to be activated.

Air Quality

0y

/\ WARNING

a) Do not supply anything other than compressed air.

b) Supply clean compressed air without any mixture of
corrosive gas. .

/N CAUTION

a) Compressed air usually contains a large amount of
drain, oxidized oil, tar, foreign matter, and rust from
the piping. Filter out those elements in the supplied
air because they may cause a malfunction and de-
crease service life. In addition, clean the exhaust be-

. foreitisreleased to the air to minimize pollution.

b) Once you have lubricated a pre-lubricated valve, the
valve is no longer capable of running without being
lubricated from the outside. Do not leave the valve
without lubrication but keep it ubricated.

¢) Do not use'spindle oil or machine oil. They may in-
duce expansion of the rubber parts, which may cause
amalfunction.

Electric Circuits

/\ CAUTION

a) Check for the presence of any current leak from the
external control device because it may cause an erro-
neous valve operation.

® When a programmable controller or a similar control device is
used, a current leak may prevent the normal returning of the valve
wheh the solenoid is de-energized. ’

b) Restriction on current leak :

® When controlling solenoid valves using a programmable.controller
or a similar control device, make sure that the current leak in the
programmable controller output is equal to or less than the level
shown in the table below. A current leak larger than the allowa-
ble level may cause an erroneous valve aperation.

CR circuit
N\ ]
Contact C L. 100 VAC 2.0 mA max,
T 12VDC - 1.5 mA max.
> 24 VDC 1.8 mA max.
RZ
Programmable >
controller

Solenoid valve

[SM-274736-A)
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Periodic Inspection

/N\ WARNING

Before providing a maintenance service, cut the power
and the supply of compressed air and confirm the ab-
sence of residual pressure.

¢ The above is required to ensure safety.

/N CAUTION

Regularly perform the daily and periodic inspections to

correctly maintain product performance.

o |f the product is not correctly maintained , product performance
may deteriorate dramatically, resulting in a shorter service life,
fractures of components, and malfunctions.

Disassembling and Reassembling

/N\ WARNING

Before disassembling and reassembling solenoid valves,
read the instruction manual carefully and understand
the instructions.
® A person who disassembles and reassembles a solenoid valve sys-
tem needs to have a knowledge for safely performing such opera-
tion based on the understanding about the mechanisms and op-
erating principles of solenoid valves.

— [SM-274736-A)
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1. PART NAME AND DESCRIPTION

Base piping type valve unit

Manifold

Direct piping type valve unit

Mix - manifold

Reduced-wire manifold

@ Common terminal

Specifications for M3 thread

stand block (T10)

ecifications for push to

fa

block (T11)
mp setting

@ Common terminal stand
S
C

®Flat cable type (T50)

[SM-274736-A]
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PRODUCT

1) Solenoid valve individual

No. Part name Description
® |Leadwire No specification about the polarities
3 The green power indicator light on the top surface is lit when the power is sup-
Elect
@ | Electriccomponentcover | . 3o the coil, (With E-Type and A-Type connectors only.)
® | Coil
® Manual override protec- | The protection cover prevents accidental operation of the manual override.
tion cover The user must open the cover before aperating the manual override.
. Allows a non-lock type operation (push and release) as well as a lock type (push
® | Manual override .
and lock) operation.
® | Valve unit
'® Valve unit mounting Two mounting screws are provided for each valve unit. They are used for
screw mounting the valve unit to one of the various types of bases.
® | Joint A replaceable cartridge type one-touch joint
® | Stopper pin Secures cartridge type joints or the like.
2) Pipingblock
No. Partname Description
i . A block of assembled solenoid valve unit and valve block
@ | Valveblock with solenoid valve o
(split resin base).
@ | Valve block with masking plate| Removed when an additional valve unit is installed.
® | Air supply or exhaust blodk A block with a supply port and an exhaust port.
® | Endblock Ithasa funct:ion of common supply / exhaust flow plugging and a built-in
muffler. (option)
Shuts off the supply and exhaust as required, and is used for
@ | Partition block ) pp y. . i 1 ’
different pressure circuits or the like,
Allowed to stand in cases where 4G1 and 4G2 models are
® | Mix block .
mounted on the manifold together.
® | DIN rail Mounting rail
@ | Endretainer Secures a solenoid valve manifold on the DIN rail.

—_—0 — [SM-274736-A]



PRODUCT

3) Wiring block

Discontinue

No. Partname Description
® | Dsub-connector type (T30) )
@®-1 | D-sub 256-pin connector Combines the manifold valve control terminals.
{®-2 | Connector lock screw Locks the mating connector., (M2.6)
Loosened to allow changing the direction for leading out the connected ca-
®-3 | Lock screw ble; tightened to lock th?difectinn. ¢
® | Flat cable type (T50)
@-1 | 20-pin connector Combines the manifold valve control terminals.
@-2 | Power indicator light Lit when the power is supplied with right polarities.
@®-3 | Power terminal block Used when an external power supply is required.
®:4 Power polarity marking
@ Common terminal stand Specifi-
cations for M3 thread (T10)
@-1 Commeon terminal stand A common stand for the control terminals of the manifold electromagnetic
(14 poles) valve.,
@-2 | Cover Keep closed while in use to prevent an electric shock.
®-3 Indicates the layout of the termi-| Terminal stand layout drawing Indicates the layout of the terminal stand.
nal stand. Paper can be removed for use asa TAG for taking notes.
@ | Terminal stand with 24 poles Minus-head push fastening
@1 Common terminal stand A common stand for the control terminals of the manifold electromagnetic
(24 poles) valve.
@-2 | Cover Keep closed while in use to prevent an electric shock.
®-3 Indicates the layout of the termi-{ Indicates the layout of the terminal stand.
nal stand. Paper can be removed for use as a TAG for taking notes.

[SM-274736-A])
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2. INTERNATIONAL SYSTEM OF UNITS (SI) AND PORT INDICATION

2.1 Port Indication

Each piping port is marked with ISO and JIS conformable piping port indi-
cation codes like 1P and 4A.

Application ISO JIS
Supply port 1 P
Output port 4 A
Quitput port. 2 B
Exhaust port 5 R1
Exhaust port 3 R2

® There are no rules applicable to the solenoid valve mounting attitude.
Between our 4G Series and 4K Series models, the positions of Ports 4(A)
and 2(B), and also the positions of Ports 5(R1) and 3(R2), are reversed.
Check the port indication codes carefully before connecting the pipes to pre-
vent reversed operation of the cylinder and other components.

2.2 Conversion between International System of Units (SI) and
Conventional Units

In this manual, values are expressed using the International System of

Units (SI).
Use the table below to convert them into values expressed in conventional

units.

Table of conversion between SI units and conventional units
(The values printed in Bolds fonts are values given in the International System of Units (SI)):

r —————————————— T g e R WED EEED BEED BEEE WEED BEEN BEEE S b bmme Ry GRS WD S 1
| Example (converting a pressure value): I
I lkgf/cm2— 0.980665MPa, 1MPa— 1.01972X 10kg‘f/cm2 I
L e — ——— W NN W NN BN BN RS hbmt b e e MRS DED BN W N BN BN B B et e e G wm mme J
@® Force
N dyn kegf
1 1X105  {1,01972X101
1X105 1 1.01972X106
9.80665 | 9.80665x 105 1
@® Stress
Pa or N/m2 |MPa or N'mm? kgffmm? kgf/em?
1 1x106  [1.01972%107[1.01972X 10"
1X106 1 1.01972x101] 1.01972%10
9.80665X108] 9.80665 1 1X102
9.80665X 104 ]9.80665x102[ 1102 1

Note : 1Pa=1N/m?2, 1MPa =1N/mm?

— 11 — [SM-274736-A)
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@® Pressure
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Pa kPa MPa bar kgf/em?2 atm mmH20  |mmHg or Torr;
1 1X108 1X10-6 1X10-8 1.01972X10-5(9.86923%106|1.01972x10-1{7.50062 X 10-3,
1x108 1 1x103 1X10-2 1.01972X10-2(9.86923 X108} 1.01972X 102 7.50062
1X108 1x108 1 1X10 1.01872X10 9.86923 1.01972% 105 | 7.50062X 108
1%X105 1x102 1%X101 1 1.01972 ]9.86923X10-1]1.01972X 104 | 7.50062 X102
9.80665X104 | 9.80665X10 [9.80665X102|9.80665x10-1 1 9.67841X10-1 1X104 7.35559X102
1.01325X105[1.01325%102 |1.01325x10-1| 1.01825 _| 1.013323 1 1.03323 %104 | 7.60000X 102
9.80665 |9.80665X103|9.80665%X10-6(9.80665Xx105| 1X104 |9.67841x105 1 7.35559X102
1.33322X102]1.33322%X10-1]1.33322X104]1.33322X10-3]|1.35951 % 10-3|1.31579%10-3] 1.356951 X 10 1 I

Note : 1Pa=1N/m?2

3. UNPACKING

/\ CAUTION

Bags containing solenoid valves should be opened only
when you are ready to connect the valves to the pipes
immediately afterward.
® If bags are opened before the vaives are ready to be connected to
the pipes, the entry of foreign matter from the piping ports could
cause the solenoid valves to fail or malfunction.

a)

b)

c)

[SM-274736-A]
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Check the model number imprinted on the product to make sure that the
product you received is exactly the product you ordered.

Check the exterior of the product for any damage.

Before using the product, read the supplied documentation.
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4. INSTALLATION

If you have to use the product under conditions that are
different from the specified conditions or if you intend

A WARNING to use the product for a special application, be sure to
consult us about the product specifications before using
the product.

4.1 Environment

é C A U T I 0 N a) In a dusty environment, foreign matter may enter
even through the exhaust port.
® The movement of the exhaust valve causes a respiratory action at
the exhaust valve, which may cause inhalation of foreign matter
near the exhaust port. This potential situation would be worse if
the exhaust port is facing upward.
Attach a silencer to the exhaust port or have the exhaust port face
downward.

b) Keep the solenoid valve system dry. Take care to
avoid direct contact with dripping water or splashes
of cutting oil.

& If the solenoid valve system is wet by a direct contact with water or

cutting oil, an electrical leak or burnt solenoid coils may resuit.
Protect the solenoid valve system by using a cover or by installing it
inside a paneled casing.
If the cylinder rod is splashed with cutting oil, the oil may pene-
trate through the cylinder into the secondary side piping of the so-
lenoid valve. This must be prevented to avoid malfunctions. Con-
sult us for preventive measures,

) The coils will produce heat.

® Particularly if the solenoid valve system is installed in a control
board or if the solenoid coils need to be energized for a long time,
consider providing sufficient ventilation to release the heat. The
colls can getvery hot. ‘

d) Do not use the solenoid valve system in an atmo-
sphere that includes a corrosive gas or solvent vapors.

® Do not use the solenold valve system in an atmosphere that in-
cludes a corrosive gas such as the sulfur dioxide gas or in an atmo-
sphere that includes solvent vapors.

e) Vibration resistance and Shock resistance

® Do not subject the solenoid valve system to vibrations 5G or stron-
ger orshocks 30G or stronger.

f} Avoid using the solenoid valve system in a humid en-
vironment because the humidity is likely to cause
condensation with a change in the temperature.

g) Do not use the normal type solenoid valves for an ap-
plication that requires conformity with explosion-
proof specifications. Choose explosion-proof sole-
noid valves instead.

h) The packing and gaskets may deteriorate sooner
than usual if used in an atmosphere with a higher
than normal density of ozone (for example, the at-
mosphere near a beach or in an area with frequent
thunderstorms),

® Consult us for the packing and gaskets to be used in an atmo-
sphere with a higher ozone density.

— 13 — [SM-274736-A)
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4.2 Installation ‘

When installing a solenoid valve unit, never attempt to
hold it in position by means of the pipes connected to it.
WAR N I N G ® Mount the solenoid valve by applying the mounting screws and/or

mounting plate to the solenoid valve.

If you choose to mount the solenoid valve manifold on
a DIN rail, make sure that the DIN rail is strong enough.
A CA U TI O N ® If a DIN rail is not strong enough, directly mount the manifold on a
manifold base.

4.2.1 A work space for installation, removal, wiring, and piping op-
erations should be provided around the installed solenoid
valve system.

[SM-274736-A] — 14 —



Discontinue

4.2.2 Installation using

Note, however, that if the system is not properly mounted to the DIN
rail it may fall and break the manifold. If the manifold is to be used in an
environment where it can be subjected to vibrations and shocks, secure the
DIN rail to the mounting surface by applying screws at intervals of 50 mm,
and check that it is securely mounted before using the manifold.

® Installation using a DIN
rail
MN4G1.2 Series

A

Set the jaw of the valve

A) Set the jaw of the re- block on the DIN rail,

tainer on the DIN rail.

B) While holding down the
retainer to eliminate the
gap between blocks,

C) Press the retainer to-
ward the direction of ar-
row.

D) Tighten the DIN rail set
screw.

Tightening torque:
14+02N-m

— 15 — [SM-274736-A]



INSTALLATION
e

5

4.3 Piping
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2\ cAUTION:

a) Observe the recommended tightening torque when
connecting pipes.
® Observing the recommended tightening torque prevents air
leakage and damage to the screw threads. To prevent damage to
the screw threads, first use your hand to lightly tighten the screw
and then use a toaol {o tighten the screw to the recommended
torque.

& With a female thread type for 4GA2, 4GA3 valve, The parts can
deform if the A,B ports is of the excessive torque and be a factor of
air leakage.

b) Make sure that the pipes will not be disconnected at the
joints by mechanical movements, vibrations or tension.
* |f the exhaust piping of the pneumatic circuit is disconnected, the
actuator speed control is disablad.
¢ |f the above happens to a chuck holding mechanism, the chuck will

open. The inadvertent opening of the chuck may cause a serious
accident.

c) When supplying the compressed air for the first time
after completing the piping, be sure to check every joint
in the piping for air leakage.

d) When supplying the compressed air for the first time
after completing the piping, increase the air pressure
gradually but never introduce a highly-pressurized air
suddenly.

* A sudden Introduction of a highly-pressurized air may disconnect
pipes at joints and/or cause the tubes to Jump around, any of which
may cause an injury.

e) Do not decrease the inside diameter of the piping from
any of the solenoid valve exhaust ports to a diameter
less than the exhaust pipe connecting port size.

& Naormal operation of the actuator depends on the smoothness of
the exhaust flow. With a manifold system, a restriction to the
exhaust flow may prevent normal operation of other solenoid
valves,

) Removal of foreign matter

* Rust and other foreign matter in the pneumatic circuit may cause a
malfunction or leakage from the valve seat. Insert a filter
(maximum allowable particle size Sum or less) immediately
upstream of the sclenoid valve.

g) Air supply
& Do not restrict the flow of air through the air supply piping. With a
manifold system with multiple stations, a drop in the air supply
praessure may cause trouble through a delay in the operation
timing.

{SM-274736-A)

Tightening torque

Joint screw Tightening torque N-m

M3 0.5t01.0

M5 3tob
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4.3.1 Seal material

When using seal material, take care to avoid getting it in the pipes or over-
flowing on the exterior surface of the pipes.
@ Seal Tape @ Sealant (Paste or liquid)

(Right) (False) (Right) (False)

When applying fluororesin sealing tape to the screw threads, wind the tape
two or three times around the threads but leave the one or two threads at the
pipe end uncovered. Firmly press the tape against the threads using the tip of
your fingernail. When applying liquid type seal material, apply the material
to all the threads except one or two threads at the pipe end and take care not
to apply too much of it.

Never apply the seal material to the female threads in the device side pip-
ing port.

4.3.2 Flushing

Before connecting pipes, flush the interiors of the tubes, solenoid valves,
and connected devices to remove foreign matter.,

4.3.3 M5 joint

An M5 joint is sealed using a gasket (Model No. for the gasket only: FGS).
Do not retighten the joint screw when pressure is generated in the pneumatic
circuit. Design and construct the piping system in such a way that the valves
may be removed and reinstalled if a trouble should happen.

4.3.4 Blow circuit

Do not open the cylinder port circuit to the air because a drop in the air sup-
ply pressure may cause a malfunction. Select the external pilot type design
instead of the internal pilot type design. The lowest allowable pressure with
the internal pilot type design is 0.2 MPa.

— 17 — [SM-274736-A]
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INSTALLATION

4.3.5 Exhaust port

Minimize the restriction to the flow of the exhaust air because such restric-
tion may cause a delay in the cylinder response. If such a delay happens, the
speed needs to be adjusted between the cylinder and solenoid valve.

4.3.6 Pipe connections

(1) Tubes to be used
For use with solenoid valves with one-touch joints, select tubes of the
type specified by us:
Soft nylon tubes(F-1500 Series)
Urethane tubes (U-9500 Series)

(2) For installation at a site that has spatters in the air, select incombus-
tible tubes or metal pipes.

(3) For a piping used for both hydraulic and pneumatic controls, select a
hydraulic hose.
 When combining a spiral tube with a standard one-touch joint, fix the
tube origin using a hose band. Otherwise the rotation of the tube will
decrease the efficiency of the clamping.
For use in a high-temperature atmosphere, select fastener joints in-
stead of one-touch joints.

(4) When selecting from tubes commercially available, carefully study the
accuracy of the outside diameter as well as the wall thickness and the
hardness. The hardness of an urethane tube should be 93°C or more (as
measured by a rubber hardness meter).

With a tube that does not have a sufficient accuracy of the outside di-
ameter or the specified hardness, a decrease in the chucking force may
cause disconnection or difficulty in inserting.

Tube dimensions
Outside diameter Inside diameter mm Outside diameter allowance
mm Nylon Urethane Soft or hard nylon +0.lmm
¢4 $2.5 32 Urethane ¢4. 6 +0.lmm
$6 ¢4 ¢4 —0.15mm
$8 $5.7 #5 #8. 10, 12 +0.1lmm
$10 $7.2 46.5 ~0.2mm
$12 #8.9 48

(SM-274736-A] — 18 —
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(6) Minimum bending radius of tubes
Observe the minimum bending radius of tubes. Neglecting the mini-
mum bending radius may cause disconnection or leaks.

Tube bore Minimum bending radins mm
Nylon Urethane
¢4 10 10
$6 20 20
48 30 30
$10 40 40
$12 55 50

(6) Cutting a tube
To cut a tube, use a tube cutter to cut the tube perpendicularly to the
length of the tube. Inserting an obliquely cut end of a tube may cause air
leakage.

(7) Tube connections
Do not bend a tube immediately at where it is connected to the joint but
lead it out straight from the end of the joint for a length equal to or
greater than the outside diameter of the tube. The tension applied side-
ways through the tube should not exceed 40N.

(8) Blank plug to be used
For use with a solenoid valve with a one-touch joint, select the blank
plug specified by us:

Blank plug GZP[]-B Series

— 19 — [SM-274736-A]
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4.3.7 External pilot (K) type piping port

A different type supply port will be provided for the external pilot (K)
type air supply. Since a 6mm diameter push-in joint is used for the pilot air
supply, be sure to connect the piping correctly. Erroneous piping can cause

amalfunction.
Port indication:
Application Indication (ISO conformable)
Pilot air [ Supply port 12/14

® Manifold
MN4G1

External pilot
air supply port

[SM-274736-A] — 920 —
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4.4 Wiring

Before supplying the power, check the power supply
A CA U Tl O N voltage and the current type (AC or DC).

4.4.1 Using E-type connectors

The E-type connectors allow the insertion of sockets from above or from the
side. The connectors are already installed to the sockets when the product is
delivered. The user, however, may change the socket insertion direction to
suit the chosen method of installation.

1) Installing and removing the sockets
(1) To install a socket, hold the lever
and socket unit using your fingers
and insert them straight into the
socket hole in the connector unit.
Then engage the jaws of the lever
with the recesses on the connector
unit to lock the socket at its position.
If you are inserting the socket from
the above, the lever should face to-
ward you as you insert the socket. If
you are inserting the socket from the

tion from the above

Recess

0 ertion
from the side}

side, the lever should face upward as
you insert the socket.
(2) To remove a socket, press its lever @ ———
downward, disengage the jaws from ] s
the recesses, and pull it straight out AN
from the socket hole. Clamp the sheath and wire.
Core wire
must be visible. /| 0=-0-5mm
2) Connecting lead wire Caulking tool (Mitsumi Denki H4-M31)

(1) Remove the sheath of the lead wire for about 3 mm at the end. Prepare
the ends of the core wires, insert them into the contact terminals, and
clamp them using a caulking tool. At this time, make sure that you
clamp both the sheath and core wire and that the bare end of the core
wire is visible (0.5 mm max.).

(2) After clamping the lead wire, orient the contact terminals as shown in
the figure to the right and insert them into the socket until they are
locked in position. Then lightly pull the wire to check if the terminals
are properly locked.

—_ 91 — [SM-274736-A]



4.4.2 Using A-type connectors

The A-type connectors are designed spe-
cially for use with a reduced-wiring type
manifold. They allow the insertion of sock-
ets from below. The instructions and pre-
cautions given above for the installation
and removal of sockets to and from the E-
type connectors apply to the A-type connec-
tors as well.

4.4.3 Flat cable type : The connector for the T50

(1) Flat cable connector

The connector used in the T50 complies with the MIL standard (MIL-C-
83503). Itsflat-cable press-connection design makes wiring work easy.
Pin numbers may differ from one PC manufacturer to another, but their
functions are the same. Use the connector and the reversed triangle
mark in the drawing below as a reference point for arrangement. The
triangle mark serves as a reference point for both the plug and the sock-
et. The manifold stations are set one by one from left to right with the
piping portin the front.

GIIEIE]
O||

i I } .\
Manifold station number | [1st station) [2st station|Brd station]- - ~ -nth station|

[SM-274736-A) —_ 22 —
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INSTALLATION

(2) Cautions regarding the connector type (T50)

@O It is necessary to match the signal arrangement of the PC output
unit and that of the valve side. Since direct connection with the PC is
limited, use cables specified by the PC manufacturer.

@ The operation power is DC24V or DC12V.

@ When driving the T50 by an ordinary output unit, use the + termi-
nals (20, 10) of the 20-P connector as the + side common and use an
NPN transistor output open collector type as the drive circuit.

@ Make sure to connect the manifold to the output unit. Never connect
it to the input unit as a problem will involve not only this unit, but
also other related equipment as well, seriously aggravating the situ-
ation,

® Voltage drops will oc- Internalcircuit  Triangle mark
1 v

cur depending on cable Y YY) o ® O
lengths or at the time G)[g ol @‘g @ . g Bk
of simultaneous power

supply. Make sure that band
a voltage drop for the N u[ | 15| i8] ol17] 2|18 -
solenoid is within 10% eORC

of the rated voltage.

n
o

w
=

>

[V6-449-B]

(8) Wiring method
@® Single solenoid valve (up to 16 manifold stations).

I R . 4
DPRAOOHEPORPO®
R0 0
Pin Nao. 11 12 | 138 14 | 15 16 | 17 | 18 | 19 | 20
Valve No. 9a | 10a | 11a | 12a | 18a | 14a | 15a | 16a | - » +
I’OWerit’'ower|
Pin No. 1 2 3 4 5 6 7 8 9 10
- | +

Valve No. la | 2a | 3a | 4a | 5a | 6a | 7a [ 8a

PowerPower]
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Double solenoid valve (up to 8 manifold stations).

1 h 4
DRPPPOOODEO®
OJ R RORRGRv/ X ROR)
PinNo. |11 |12 |13 [ 14 |15 |16 [ 17 | 18 | 19 | 20
ValveNo. | 5a | 5b [ 6a | 6b | 7a | 7 {8a [ 86 | ~ | F
jFoweri'ower|
PnNo. | 1 [ 2 |3 | 4|5 |6 |78 ]|9]10

ValveNo. | ta | 1b | 2a | 2b | 3a | 80 | 4a | |~ |7

D, D,
K UWaLrower

Mixed (single,double) solenoid valve (up to 16 solenoids).

[ 1 h 4

DPRLVEPPVOO®

(O XON ORGSR XXX )
PinNo. |11 [12 [ 18 [ 14 {15 |16 |17 [ 18 | 19 [ 20
ValveNo. | 7Ta | 7b | 8a | 9a | 10a | 10b [ 112 | 11b Pu:w.P.:ver
PnNo. |1 [ 2 [3 a5 |67 8|90
- | +

Valve No. la | 2a | 3a | 8b | 4a | 4b | 5a | 6a

D, 1+
L owWerg ower|

Note : The numbers in valve No. 1a, 2a, 2b....indicate the station No.1, station No.2 and so on, while the

alphabets a and b mean, respectively, the solenoid on the side a and the solenoid on the side b,

(4) Power supply

The terminal stand is designed to accept power supplied from an exter-
nal source when such outside power supply is needed. Supply the power
to the wiring block or the input/output unit in the manner as shown in
the following drawings. The power indicator lamp comes on after the
connection has been made correctly. For wiring, check the polarity
marks on the cover. Wiring errors cause malfunctions.

M3 X6 screws are used for the terminal stand. Use M8 screws 6.4 or
less in width to fasten the crimp terminals at the tightening torque of
0.3~0.5 N -m (3~5 kgf - cm).

Output
unit

Qutput
unit
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(5) Connection to PC
® The units described below can be directly connected to the output unit
by the designated cable. Make sure to have the combinations right, as

combination errors may cause serious problems. Use cables designated

by the manufacturer.
Manufac- PC modsl Connecting cable
turer model
Model C200H-0D215
OMRON  fyo5e1 0500-0D415CN|  Model G79-LIC
Corporation
Model C500-0D213 Model G79-00DC-0
Matsushita AFP33484 AY15133~7
Electric
Works, Ltd. AFP53487 AY15223~7
Idec Izumi The same specifica-
Corporation PF3S-T32K tions as OMRON's

® When making a connection to units other

than the PC mentioned above, make sure that

the signal line and power line are wired

5

INSTALLATION

correctly. Even if the connectors have the
same shape, their pin arrangements may not
be the same with different manufacturers or
unit types. Check the pint arrangement
before the wiring. For the output unit, use one
with a contact between the minus side of the
power source and the output point, or one with
an NPN transistor open collector output.

— 25 —
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Discontinue

4.4.4 Flat cable connector type : The connector for the T51

(1) Cautions regarding the connector type (T51)

O The order of signals in the PC output unit should match the order of

signals in the solenoid valve system.
@ The operation power is DC24V or DC12V. _
@ With the T51 type wiring, a general output unit should be used to

drive the manifold.

@ Make sure to connect the manifold to the output unit. Never connect
it to the input unit as a problem will involve not only this unit, but
also other related equipment as well, seriously aggravating the situ-

ation.

® Voltage drops will oc-
cur depending on cable
lengths or at the time
of simultaneous power

supply. Make sure that
a voltage drop for the

solenoid is within 10%

of the rated voltage.

(2) Wiring method
’X :The numbers in valve No. 1a, 2a, 2b...-indicate the station No.1, sta-
tion No.2 and so on, while the alphabets a and b mean, respectively,
the solenoid on the side a and the solenoid on the side b.
The maximum number of stations on the manifold differs among the
models. Refer to the specifications of the model you purchased.

Internal circuit Triangg maré @
ore '®"® B '®|—® i z & |8
00|0|0/0[®0|® © ¢
Mark
band
No- 113 23] 3|14 4['8] 5'€| 6]17] 79} & zo-no

[v6-449-B]

® Single solenoid valve (up to 18 manifold stations).

1 v
POBEROODOERD
2PPORPOOOB®O

Pin No. 19 )17 | 15| 13 | 11 9 7 5 3 1
ValveNo, |COM| 17a | 15a | 13a | 11la | 9a | Ta | 5a | 3a | la
Pin No. 20 | 18 | 16 | 14 | 12 | 10 | 8 6 4 2
ValveNo, [COM| 18a | 16a | 14a { 122 | 10a | 8a | 6a | 4a | 2a

[SM-274736-A]
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@® Double solenoid valve

I e . A
POBERDODREBD
DPPVWRODOODD

Pin No. 19 |17 |15 |13 {11 9 7 b 3 1
ValveNo. [COM| 9a | 8a | 7a | 6a | ba | 4a | 3a | 2a | 1la
Pin No. 20 |18 | 16 | 14 | 12 | 10 8 6 4 2
ValveNo, [COM| 9b | 8b | 7b | 6b | 5b [ 4b | 8b | 2b | 1b

® Mixed (single,double) solenoid valve '
(The maximum number of solenoids is 18 but restricted by the maximum
number of stations on the manifold.)

— 1 v
OOERPDOOERD

PEPVWRDOOB®O

Pin No. 19 17 | 15 | 13 11 9 7 5 3 1
ValveNo., |[COM| 12a |1la [10a | 8a | 7a | 52 | 4a | 3a | la
Pin No. 20 |18 | 16 | 14 | 12 | 10 | 8 6 4 2
ValveNo. [COM|13a {11b [ 10b | 9a | 7b | 6b | 4b | 38b | 2b

(8) Connection to PC
The common wiring has been internally done on the manifold side.
Since the electromagnetic valve has no polarity, it can be connected to
either the NPN output or PNP output of the DC output unit of the PC.
Wire each unit in the following manner.

DC output unit (NPN output) DC output unit (PNP output)

PC side __ Manifold side

Manifold side
. e

N
DN

(i

N weasan
Internal circuit Multi-core cable, etc. Internal circuit Multi-core cable, etc.
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INSTALLATION

(4) Cable production
To produce a connecting cable, we
recommend the following equipment
for the valve side. Make a correct se-
lection and connection of the cable
according to the catalog data sheet.
The equipment shown here all com-
plies with the MIL standard (MIL-C-
83503); thus, there are many others
that can be also used for connection,
but their locking mechanism may
not be suitable.
If so, secure the lock lever with a band.
® Socket XG4M-2030 (OMRON Corporation)
Strain relief XG4T-2004
® Loose wire press-connect connector XG5M-2032 (OMRON Corporation)
® Loose wire press-connect connector XG5M-2035 (OMRON Corporation)

(5) Cable
The system uses flat cables or slender multi-conductor cables.
As these cables have fine core wires, it should be checked that they
have enough mechanical strength and electric capacity.
® Make sure to make a rounded corner (R) when bending the flat cable.
® The cable has large electric resistance (AWG28, approx. 0.22 ohm/m).
Pay special attention to voltage drop along the cable.

[SM-274736-A] — 28 —
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4.4.5 D sub-connector type : The connector for the T30

(1) T30 connector
The connector for the T30, which is usually called the D sub-connector,
is widely used in FA and OA equipment. The 25P type, in particular, is
the connector specified in the RS232C standard for use in personal com-
puter communication.
Manifold stations are arranged from left to right with the piping port in
the front.

D O

@ || @

z : i kY
Manifold station number|[1st station| st station|Brd station} - ~ -nth station|

(2) Cautions regarding the connector type (T30)
@ It is necessary to match the signal arrangement of the PC output
unit and that on the valve side.
@ The operation power is DC24V or DC12V.
@ Voltage drops will occur depending on cable lengths or at the time of
simultaneous power supply. Make sure that a voltage drop for the so-
lenoid is within 10% of the rated voltage.

Internal circuit

Mark

band
No. ‘haf 2hs| 31| 17| Slis] &|1e] 7|20} &l21] S[22|! 92| [2a|' 2os{'
OIOI0|OIC

1]
Wj -

® éD @@@@@é@%

[T

COM

)/ Vea8g-H)
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(3) Wiring method

The maximum number of stations on the manifold differs among the

models. Refer to the specifications of the model you purchased.
@® Single solenoid valve

PRI O®
POPOPOPOOORRIBB

Pin No. 1 2 3 4 5 6 T 8 9 10 | 11 12 | 13
ValveNo. | 1a | 3a | ba | Ta | 9a | 1la [ 13a | 15a | 17a | 19a COM

Pin No. 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 { 22 | 283 | 24 | 25
ValveNo. | 2a | 4a | 6a | 8a

10a | 12a | 14a | 16a { 18a | 202

@® Double solenoid valve (up to 12 manifold stations).
PR DIO®®
POEOEDIPOPODOCRRO®

Pin No. 1 2 3 4

5 6 7 8 9 10 | 11 12 | 13
fa | 6a | Ta | 8a | 9a | 10a | 11a | 12a |COM
18 19 120 | 21 22 | 23 | 24
Sh | 6b | 7o | 8 | 9b | 10b | 11b

Valve No. la | 2a | 3a | 4a

Pin No. 14 | 156 | 16 | 17
Valve No. 1b | 2b | 3b 4b

25
12b

® Mixed (single, double) solenoid valve (up to 24 solenoids).

D206 OR®
POEPOPOOOROOB

Pin No. 1 2 3 4

5 6 7 8 9 10 | 11 | 12 | 138
Ta | 8a | 10a | 11b | 12b | 14a | 16a | 18a
18 | 19 | 20 } 21 | 22 | 23 | 24

Valve No. la | 3a | 4a | 5a

coM

Pin No. 14 | 15 | 16 | 17

25
Th | 9a | 11a } 12a | 13a | 15a | 17a | 18b
Note: The numbers in valve No. 1a, 2a, 2b... indicate the station No.1,

station No.2 and so on, while the alphabets a and b mean, respec-
tively, the solenoid on the side a and the solenoid on the side b.

ValveNo. | 2a | 3b | 4b | 6a

[SM-274736-A] — 30 —
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o

(49 Connection to PC
The common wiring has been internally done on the manifold side.
Since the electromagnetic valve has no polarity, it can be connected to
either the NPN output or PNP output of the DC output unit of the PC.
Wire each unit in the following manner.

DC output unit (NPN output) DC output unit (PNP output)
Manifold side

ainin

PC side . _Manifold side

Tt ™™ N I_""_—I

. : &
Poir
.- I A
N vsasa) N\ tve43822]
Internel circuit Multi-core cable, ete. Internal circuit Multi-core cable, ete.

(5) Cable production .
We recommend the following for the valve side in the production of the

connection cable.

Name Model Manufacturer
D sub-connector socket solder type HDBB-258 Hirose Electric Co., Litd.
D sub-connector socket solder type JAZ-258 Nippen Atchake Tanghi
D sub-connector socket crimp type CDB-26S Hirose Electric Co., Litd.
D sub-connector socket crimp type JAC-258 Nippon Atchaku Tanshi
Z‘il:gt}(:::mer type) (with M2.6 screw) HDB-CTF Hirose Electric Co., Ltd.
Plastic cover with M2.6 screw JCB-25M Nippon Atchaku Tanshi

Avoid the use of the press-connect type as much as possible as it has
small electric capacity and the fine core wire of the able causes large
voltage drop.
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(6) CKD cable specifications
(CKD cables of the following models can be used)

NAT

i

—-_Cable — @@ ﬁ—lﬁ

31 Connecting method on the user side L ¥ 2 Cable length

0 | Cutting only 1 1m
O NAT cable D0O- 1 \l\‘;;tlg round crimp terminal for : im
HDBB-258 .5 screws m
(Hirose Electric) UL2464-SB-13P24AWG
S )
= B
&
o
D sub-connector terminal numbers and core wires [V6-438-23)

D sub-connector terminal No. 1 2 3 4 5 (4] 7 8 9 10 11 12 13
‘Wire end | Colorofinsulator | Orange | Orange | Yellow | Yellow | Green | Green | Gray | Gray | White | White | Orange | Orange | Yellow
identific | Kind of markings 1-dot 2-dots
ation | Colorofmarking | Black | Red | Black | Red | Black | Red | Black | Red | Black | Red | Black | Red | Black

D sub-connector terminal No, 14 15 16 17 18 19 20 21 22 23 24 25
‘Wire end | Color ofinsulator | Yellow | Green | Grean | Gray | Gray | White | White | Orangs | Orange | Yellow | Yellow | Green
identific | Kind of markings 2-dots 3-dots
ation | Colorofmarking | Red | Black | Red | Black | Red | Black | Red | Black | Red | Black | Red | Black

O N4T cable D01-
HDBB-25S (Hirose Electric)

Multi-core cable (UL2464-SB-13P24AWG)

Round ¢rimp terminal

(M3.5 screw)

(O3
ll —x
& _
| I ] L -
.
I ! {v6-438-24)
D sub-connector terminal numbers and core wires
D sub-connector terminal No, 1 2 3 4 5 6 7 8 9 10 11 12 13
Wire end { Colorofinsulator | Orange | Orange | Yellow | Yellow | Green | Green | Gray | Gray | White | White | Orange | Orange | Yellow
identific | Kind of markings 1-dot 2-dot;
ation Color of marking Black | Red Black | Red | Black { Red Black | Red | Black | Red | Black | Red Black
Cut | Cut
Marked tube No. 1 2 3 4 5 6 7 8 9 10 13
. off | off
D sub-connector terminal No, 14 15 16 17 18 19 20 21 22 23 24 25
Wire end | Colorofinsulator | Yellow | Green | Green | Gray | Gray | White | White | Orange | Orange | Yellow | Yallow | Green
identific | Kind of markings 2-dot 3-dot
ation Color of marking Red Black Red Black Red Black Red Black Red Black Red Black
Cut | Cut
Marked tube No. 14 15 i6 17 18 19 20 21 22 23 off off

[SM-274736-A]

Use the D00 type described above for 20 or more points.
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4.4.6 Common terminal stand type (T10, 11)

(1) Caution with the common terminal stand type (T10, 11)

@

®@ ® © ©

Q @

Centralize the manifold power as the common wiring has been in-
ternally processed for the common terminal stand type. With an in-
dependent contact PC output unit, carry out contact common wir-
ing.

Check the manifold stations and corresponding solenoids. Make
sure that there is no error in wiring (see the table below).

The system is not functional if the number of solenoids exceeds 14
(T10) or 24 (T11).

Manifold stations are arranged one by one from left to right with the
piping port in the front.

Voltage drops will occur depending on cable lengths or at the time of
simultaneous power supply. Make sure that a voltage drop for the
solenoid is within 10% of the rated voltage.

Either a round terminal or an Y terminal can be used for the wiring
method T10.

Proper tightening torque of the wiring screw is as shown below.

(N -m)
Wiring mode Tightening torque
T10 0.6
Ti1 0.3
® .
H
5 Ol B—
od¥ Ol I#¥po
@ P q @

’ \ e

,/ A S
Manifold station number|{1st station| st station|Brd station|- = ~~ —
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(2) Wiring method
T10 internal wiring (up to 14 solenoids) T11 internal wiring (up to 24 solenoids)

Terminal ar- Terminal stand No. Polarity Terminal ar- Terminal stand No. Polarity
rangement rangement
T e=—— 98
~ COM (+) (=) T e -
— & M ~—] =) ) g Be—~— () ()
: Be—~— (=) (+) Bl e
a -t . . bt N
s | & : © =
o o : 4 ~ g
o o 4 —— (=) (+) s >
2 3 — (=) (+) o =3
- © 2 —" (=) (+) hai >
§ 1 — (=) () had - 4 — (=) (+)
@ COoM +) (~) Al ey 3 —"— (=) (+)
- 2 —" (=) (+)
[V6-448-K] a1 @ 1 —" (~) (+)
2 COMs——  (+) (=)
v6-249-1)

(3) Wiringmethod T10
The maximum number of stations on the manifold differs among the
models. Refer to the specifications of the model you purchased.
@® Single solenoid valve

COMj14 {13 |12 (11 f10{ 9 | 8

T|6|5]14(3|2]1|com

Terminal stand No, 1 2 3 4 5 6 7
Valve No. la | 2a | 3a |{ 4a | 6a | 6a | Ta

Terminal standNo. | 8 9 10 (11 | 12 | 13 | 14
Valve No. 8a | 9 {10a | 11a | 12a | 13a | 14a

@® Double solenoid valve (up to 7 manifold stations).

COM|14 (13 {12 |11 (10| 9 | 8

716 15|4|3]2]1]|coM

Terminal stand No. 1 2 3 4 5 6 7
Valve No. la | 1b | 2a | 2b } 3a | 8b | 4a

Terminalstand No. | 8 9 10 | 11 | 12 | 13 | 14
Valve No. 4b | 5a | Bb | 6a | 6b | 7Ta | b

[SM-274736-A) - 34 —
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® Mixed (single, double) solenoid valve (up to 14 solenoids).

COM| 14 |18 |12 |11 ]|10| 9 | 8

T|16|5|4{3}j2{1|COM

Terminil stand No. 1 2 3 4 5 6 7
Valve No. la | 2a | 3a | 3b | 4a | 4b | 5a

Terminal stand No. 8 9 10 |11 | 12 | 13 | 14
Valve No. 6a | Ta | 7Tb | 8a | 9a | 10a | Ila

Note: The numbers in valve No. 1a, 2a, 2b... indicate the station No.1,
station No.2 and so on, while the alphabets a and b mean, respec-
tively, the solenoid on the side a and the solenoid on the side b.

(4) Wiringmethod T11
The maximum number of stations on the manifold differs among the

models. Refer to the specifications of the model you purchased.
@® Single solenoid valve

COM |24 |23 |22 (20|20 |19 18|17 |16 ]| 15|14 |13

1271111019 | 8|7 | 6|5 |48 |21 |com

Terminal stand No. 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Valve No. la | 2a | 3a | 4a | 5a | 6a | 7a | 8a | 92 | 10a | 11a | 12a

TerminalstandNo. | 18 | 14 | 156 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Valve No. 13a | 14a | 15a { 16a | 17a | 18a | 19a | 20a

® Double solenoid valve (up to 12 manifold stations).

COM |24 |23 |22 |21 |20 |19 |18 |17 {16 | 15|14 | 13

12111 |10;{ 8 | 8|7 |6 |5|4|3]2]|1|com

Terminal stand No. 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Valve No. la | 1b | 2a | 2b | 8a | 3b | 4a [ 4b | 5a | 5b | 6a | 6b

TerminalstandNo. | 13 [ 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Valve No. 7a | 7o | 8a | 8b | 9a | 9b | 102 | 10b | 11a | 11b | 12a | 12b
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@® Mixed (single, double) solenoid valve (up to 24 solenoids).

COM}24 23§22 |21 |20|19{18 |17 |16 |15 | 14|13

12 (11110} 9 |8 (T |6 |65]4|3]|2]1]|COM

Terminal stand No. 1 2 3 4 5 6 7 8 9 10 | 11 | 12

Valve No. la | 2a | 32 | 38b | da | 4b | 5a | 6a [ Ta | 7Tb | 8a | 9a
21 22 23 24

Terminal stand No. 13 14 15 16 17 18 19 20
Valve No. 10a | 11a | 11b | 12a | 12b | 18a | 14a | 15a | 16a | 17a | 18a | 18b

Note: Thenumbersin valve No. 1a, 2a, 2b... indicate the station No.1,

station No.2 and so on, while the alphabets a and b mean,
respectively, the solenoid on the side a and the solenoid on the side b.

— 36 —
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5. OPERATING RECOMMENDATION

5.1 Operation

1) Valve operation

Operating drawing Operation
4A) 2(B) Po;v:; )oﬂ‘ (;l](;;trated) '
’ —_
4(A)—>5 R
: ¢
N;fi)i 10 Power on
ge 15 1(®)—>4(A)
2| (@ 2(8) >3 (R2)
) Solenoid a energized
4A) _ _ 2(B) 1(P)—>4(A)
2(B)~>3(R2)
* i 922 .
Ng G>:120 i I:‘;:i j Solenoid b energized (illustrated)
ouble ;‘II =J|I{_ _____ } 1) >2(B) '
L R el T 11 ) = 4{A)->B®RL)
The golenoids retain their switching posi-
5(R1) 1(P) 3(R2) tion even after the power is turned off.
Power off, -
44) 2(B) 1(P),4 (A), 2 (B), 5 (R1) and 3 (R2) closed
. *1
N4G)f( 30 T i Power off,
N4GX40 T.}“ﬂ = 1(P)is closed
NN !
:4(}%;50 Xk O 4(A),2@B)>5RI1),3R2) X1
“position ] S Power off,
. 1(P)—~4(A),2(B)
5 (R1)and 3 (R2) is closed
N3G*10
Normalclose |
N3G3%10
Normal open
1(P) 3(R2)

¥1 Refer to the N4S010 for the operatioriof each solenoid when the power is on.

ae

— 37 —

[SM-274736-A]




Discontinue

OPERATION

2) Manifold operation
The main exhaust valve R and the pilot exhaust check valve (PR) are pro-
vided in the manifold base, and the air of the standard and pilot specifica-
tions are discharged from the exhaust port together with the external pilot
type air.
3) Prevention of erroneous operation
The 4G Series manifold is equipped with a wrong operation prevention
valve and a PR check valve. They prevent the erroneous operation of an-
other cylinder in the system by the exhaust and the erroneous operation of
a solenoid valve by the pilot air back pressure.

Wrong operation Prevention of erroneous operation
prevention valve of a single acting cylinder

[AAA— srop
= e

WY =TNY =TI preventionvalve

1
{_‘F{_}nmmzpi iga— i
(4 (4 (N
i ? a——

PR check valve
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5.2 Manual Override

a) After using the manual override, be sure to reset the
manual override to the original (OFF) position before
resuming the operation of the device.

After a non-lock type operation (push and release),
be sure to check that the manual override is auto-
matically reset. After a lock-type operation (push
A WARNING  andlock), be sure to release the lock to turn the man-
ual override OFF.
With the 4G Series solenoid valve system, the lock is
released (the manual override turned OFF) if the
manual override protection cover is closed.

b) Before using the manual override, make sure that
nobody is present near the cylinder to be activated.

(1) The 4G Series solenoid valve systems use pilot type solenoid valves.
-Unless the air is supplied to the P port, the main valve position will not
change even when you operate the manual override.

(2) The manual override protection cover is provided as a part of the stan-
dard specifications. When the product is delivered, the protection cover
is closed and the manual override is not visible. To use the manual over-
ride, open the protection cover first.

Note that the protection cover cannot be closed if the manual override is
locked (ON),

(3) The manual override allows a non-lock type (push and release) opera-
tion as well as a lock type operation (push and lock). The push and lock
operation consists of pressing and then turning the manual override
knob. Be sure to press the knob before turning it. An attempt to turn
the knob without pressing it may damage the manual override or cause
air leakage.
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5.2.1 Opening and closing the manual override protection cover

When opening and closing the manual override protection cover, do not use
an excessive force. Excessive force may cause a failure. (The force applied
should be less than 5N.)

© 4G1 Series ¢ 4G2 -3 Series

Rotation type v Sliding type

5.2.2 Operating the manual override

(1) Non-lock type operation (push and release)
Press the manual override
knob in the direction of the
arrow until it hits the stop-
per. The manual override is
turned OFF as you let go of
the knob.

(2) Lock type operation (push and lock)
Press and then turn the
manual override knob in

N
the direction of the arrow. - |
The manual override re- @
mains turned ON even oN OFF
when you let go of the knob. ©©

T —
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5.3 Air Quality

a) Do not supply anything other than compressed air.

A WARNING b supply clean compressed air without any mixture of

corrosive gas.

a) Compressed air usually contains a large amount of
drain, oxidized oil, tar, foreign matter, and rust from
the piping. Filter out those elements in the supplied
air because they may cause a malfunction and de-
crease service life. In addition, clean the exhaust be-
fore it is released to the air to minimize pollution.

A CAUTION b once you have lubricated a pre-lubricated valve, the

valve is no longer capable of running without being
lubricated from the outside. Do not leave the valve
without lubrication but keep it lubricated.

¢) Do not use spindle oil or machine oil. They may in-
duce expansion of the rubber parts, which may cause
amalfunction.

5.3.1 Lubrication

The 4G Series solenoid valve systems use pre-lubricated valves that usu-
ally do not require lubrication from the outside. If you have to lubricate a
valve, use Type 1 turbine oil ISO-VG32) without additives.

Excessive lubrication and extremely low pressure may cause a longer re-
sponse time. The response time in the catalogue assumes no lubrication from
the outside and the air supply pressure of 0.5 MPa.

5.3.2 Ultra-dry compressed air

The use of ultra-dry compressed air will cause splashing of the lubrication
oil and result in a shorter service life.

5.3.3 Drain

(1) The drain is produced by a drop of temperature in pneumatlc piping
and devices.

(2) The drain may enter and instantaneously block a passage inside a
pneumatic device and cause a malfunction.

(8) The drain accelerates the production of rust, which may cause the fail-
ure of pneumatic devices.

(4) The drain may wash away the lubrication oil, causing a malfunction
from the lack of lubrication.
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5.3.4 Foreign matter in the compressed air

1) Supply clean compressed air that does not include oxidized oil, tar, car-
bon, or other foreign matter from the air compressor.

(1) If oxidized oil, tar, carbon, or the like enters a pneumatic device and
sticks to its components, an increase in the resistance at sliding portions
may cause a malfunction,

(2) If oxidized oil, tar, carbon, or the like is mixed with the supplied lubri-
cation oil, wear of the sliding components of the pneumatic device may
be accelerated.

2) Supply clean compressed air that does not include solid foreign matter.

(1) Solid foreign matter in the compressed air may cause wear of the slid-
ing components of the pneumatic device or stick to such components and
cause hydraulic lock.

5.3.5 Cleaning the supplied air

Compressed air usually contains a large amount of drain (water, oxidized
oil, tar, and foreign matter). Remove these elements and clean the supplied
air because they may cause a failure of the air compressor. For example, re-
move the humidity using an after-cooler dryer and remove the tar using a tar
filter.
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OPERATION

5.4 Electric Circuits

A c A U TI 0 N a) Check for the presence of any current leak from the
‘ external control device because it may cause an erro-
. neous valve operation.
® When a programmable controller or a similar control device is
used, a current leak may prevent the normal returning of the valve
_when the solenoid is de-energized.
b) Restriction on current leak
® When controlling solenoid valves using a programmable controller
or a similar contro! device, make sure that the current leak in the
programmable controller output is equal to or less than the level
shown in the table below. A current leak larger than the allowa-
bie level may cause an erroneous valve operation.

Contact 100 VAC 2.0 mA max.
X 12VDC 1.5 mA max.
24VDC . 1.8 mA max,
Programmable
contraller

Solencid valve

(1) With a double solenoid type valve system, energize the solenoid for at
- least 0.1 second even for an instantaneous valve operation. If the target
valve can be affected by a back pressure induced by another solenoid
valve, it is recommendable to energize the solenoid as long as the cylin-
deris makmg an action.

(2) If solenoids are energized for a prolonged period of time, the surface
temperature of the manifold will rise. Through this increase in the tem-
perature should not be regarded as abnormal, prov1de a suitable means
of ventilation or heat release.

Note on 100 VAC models: _
The 100 VAC type models are equipped with a full-wave rectifier circuit,
The use of a certain type of solid-state relay (SSR) for turning a solenoid
valve ON and OFF may prevent normal returning of the solenoid valve
when the solenoid is de-energized.
Carefully choose the type of the SSR to be used.
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6. MAINTENANCE

6.1 Periodic Inspection

and the supply of compressed air and confirm the ab-
A WARNING sence of residual pressure.

Before providing a maintenance service, cut the power

® The above is required to ensure safety.

A CA U TI O N e |f the product is not correctly maintained , product performance

Regularly perform the daily and periodic inspections to
correctly maintain product performance.

may deteriorate dramatically, resulting in a shorter service life,
fractures of components, and malfunctions.

1) To use the solenoid valve system under optimum conditions, perform a
periodic inspection once or twice a year.
2) Check the screws for loosening and the joints in the piping for integrity of
the sealing.
Regularly remove the drain from the air filters.

(1)

(2)

(3)

(4)

(5)

(6)

(N

[SM-274736-A]

Checking the compressed air supply pressure:

Is the supply pressure at the specified level?

Does the pressure gauge indicate the specified pressure when the sys-
tem is operating?

Checking the air filters:

Is the drain normally discharged?

Is the amount of dirt attached to the bowl and element at a normal lev-

el?

Checking joints in the piping for the leakage of compressed air:
Are the pipes normally connected at joints, especially at the movable

parts?

Checking the operation of solenoid valves:

Is not there any delay in the operation? Is the exhaust flow normal?
Checking the operation of pneumatic actuators:

Is the operation smooth?

Does the actuator stop normally at the end of the stroke?

Is the coupling with the load normal?

Checking the lubricator:

Is the amount of oil adjusted properly?

Checking the lubrication oil:

Is the supplied lubrication oil of the type specified by the manufac-

turer?
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6.2 Disassembling and Reassembling

Before disassembling and reassembling solenoid valves,
read the instruction manual carefully and understand
the instructions.

A WA R N I N G ® A person who disassembles and reassembles a solenoid valve sys-
tem needs to have a knowledge for safely performing such opera-
tion based on the understanding about the mechanisms and op-
erating principles of solenoid valves.

6.2.1 Replacing solenoid valve

When replacing a solenoid valve, take care not to install the new solenoid
valve without the gasket and pilot check valve.

Screw size Tightening torque
(N-m)
4G1 M1.7 0.18-0.22
4G2 M2.5 0.25-0.30

6.2.2 Replacing coil

To replace a coil, remove the mounting S :

. . Tightening torque:
screws shown in the figure to the right. 0.14t00.18 N'm
Never remove a different screw because it
may disable the operation. When install-
ing a new coil, make sure that a coil side
gasket is fitted and observe the tightening
torque. Improper installation of the coil
may cause air leakage or malfunction. “

Mounting serew
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6.2.3 Replacing cartridge joint

If you wish to use one-touch joints of a different size, replace the joint after
studying the procedure. Improper installation of the joints or the lack of
mounting screw tightening torque may cause air leakage and other troubles.
1) Direct piping (A) type

@ Use a screwdriver to remove the stopper

pin,

@ Remove the joints.

@ Insert new joints vertically until it hits

the end.

@ Insert the stopper pin.

Pull the joints to check that the joints are
locked at their positions.

Remove the stopper
pin by pushing it out
from behind.

2) Base piping (B) type

® Remove the mounting screws. _

@ Remove the stopper plate and joints at the
same time.

® Pre-assemble the stopper plate and new
joints after aligning the stopper plate to
the grooves of the joints.

@ Install the stopper plate together with the
joints and tighten the mounting screws.
Pull the joints to check that the joints are
locked at their positions.

Size Tightening torque(N-m)
4G1 M1.7 0.20 to 0.24
4G2 M2.5 0.40 to 0.44
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6.2.4 Changing the piping specifications

By replacing the plate or joint adapter installed to the body, the user may
remodel a direct piping type unit into a base piping type unit, or vise versa.
Similarly, the user may remodel a direct piping one-touch joint type unit into
a direct piping female-threaded screw hole type unit, or vise versa. When do-
ing such replacement, carefully observe the tightening torque for the mount-

ing screws. A lack of tightening torque may cause air leakage and other trou-
bles.

T R N T feraletheonded 1

Joint adapter kit , Female-threaded
vscrew hole adapter kit

| |
| |
| |

Tightening touque
N -m)

0.18 to 0.22

0.25 to 0.30

Size

Base piping type Direct piping type Direct piping type with
with one-touch joints female-threaded screw holes
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6.3 Additional installation of reduced wiring manifold

6.3.1 Block manifold disassembly drawing

Fixing screw

Supply / exhaust block

Connecting key

Retainer

Wiring cover

Valve block

Electric componenet board

Example of disassembly: MN4GB1 for specifications of D sub connector right side wiring

6.3.2 Access to electric component board

¢ TT7*

® T30/ T5*/T6*

®T10/ T11

Screw

Electric com-
ponent cover

Electric com-
ponent cover

Electric com-
ponent board

Electric com-
ponent board

ponent board

Electri¢ com-

— 48 —
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6.3.3 Replacing valves

<Removing procedure > Recommended tightening
® Remove the socket (signal wire). torque of valve mounting screw
. . Recommended
@ Loosen the mounting screw (2 locations). Size Tightening
torque(N : m)
@ Remove the valve from the valve block. o T XTTTES
<Mounting procedure > 4G2 | M25 0.35 to 0.40

For mounting valves, reverse the removing procedure. Refer to the
chart at right, for the recommended tightening torque of the mounting
screw.

6.3.4 Installation of an Additional Valve Block

@ Loosen the DIN rail set screw of the re- >
tainer. (See assembly drawing.) {,’J Solenoid on the side a
@ Open the wiring cover. /
® Pull the connecting key of the place for in-
stallation of an additional valve block until
aclick is heard, and then disconnect blocks.
@ Remove the cover of the electric component
block to expose the electric component
board. (Refer to the access to the electric
component board.) ® Set the jaw
® Connect [Note 2] the signal wire (socket as- R {’,ﬁi‘ﬁ :ﬂm
sembly)[Note 1] to the electric component X DIN rail.
board, and install the signal wire to the
valve block. (Fig.1)
Note 1 [Refer to 6.3.5 Selection of Socket
Assembly Model for Additional
Installation.]
Note 2 [Refer to 6.3.6 Connection to Electric
Component Board.]
® Install the additional valve block on the
DIN rail.
@ Press the retainer against the block to
eliminate the gap between blocks, and push the key for connection.
While preventing the pinching of signal wire, close the wiring cover,
and secure the cover of the electric component block.
(Tightening torque: 0.35 to 0.50 N-m)
® A) Set the jaw of the retainer on the DIN rail.
B) While holding down the retainer to eliminate the gap between
blocks.

Solenoid on the

A Setthejaw
of the
retainer on
the DIN rail.

Retainer

(Fig.2)
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C) Press the retainer toward the direction of arrow.
D) Tighten the DIN rail set screw. (Fig.2)
* Up to two additional valve blocks can be installed at the position fur-
thest from the electric component block.

6.3.5 Selection of Socket Assembly Model for Additional

Installation Calculate the distance W between the position for
additionalinstallation and the electric component block (Fig.3), and select
a cable of suitable length from the <Table 1>.

For the solenoid on the side a and that on the side b, note that necessary
socket assemblies are different.

Fig.3 indicates the electric compo- a-soLside
nent block with the left side specifi- (Wiring coverside
cations. Calculate the distance W
between the position for extension
and the electric component block
with the right side specifications in
the same manner as that with the
left side specifications.
Calculation of W OO O
- For MN4G1 b-SOLside W
(Joint side)
W=(10.5Xn)+(16Xm)+(10.5X¥)
-MN4G2D 4
W=(16Xn)+(18Xm)+ (16X %)
n : Nos. of valve blocks
m:Nos. of supply and exhaust

. Valve block to
Electric com- be wired

) ponent block

S,

/4

8

EE/////////%

FANMMMTaS,

(Fig.3)

<Socket assembly model for

blocks e : "
¢ :Nos. of partition blocks additional installation >
. For MN4GX o For solenoid on the side a

N4G —Socket assembly A —
o For solenoid on the side b

Calculate the distance W, assum-
ing that the width of the mixed

block is 16. N4G —Socket assembly A —
<Table 1 > Length W and Selection Number
Selection No. Wiring type
X1 T10/(R) T30/5% 6(R) TT*
2 0 25 or less
3 20 or less From 0 to 30 or less From 25 to 55 or less
4 From 20 to 70 or less From 30 to 80 or less From 55 to 105 or less
5 From 70 to 120 or less From 130to 180 orless | From 105t01550rless |
6 From 120to 170 orless | From 130to 180 orless | From 155 to 205 or less
7 From 17010 260 or less | From 180to 270 orless | From 205 to 295 or less
8 From 260 to 350 or less | From 270t03600rless | From 295 to 385 or less
9 From 350 to 450 or less | From 360to460orless | From 385 to 485 or less
10 From 450 to 570 or less | From 460 to 580 orless | From 485 to 605 or less

[SM-274736-A]
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6.3.6 Connecting cables to connectors on electric component board

The relationship between the connectors on the electric component board
- and the valves on the manifold differs among different specifications of the
reduced-wiring systems (T30, T50, T51, and T6 3¢). When connecting cables
to these connectors, refer to the connector numbers printed on the electric
component board.
The connector numbers correspond to the pin numbers of a D-sub connector
or a flat cable connector.

Electric component board assy Relationship with valves
The arrows indicate the order in which cables The arrows indicate the order in which cables should be
should be connected, connected.
< Table 1> Qrder of connector numbers (with T30)
1) Single solenoid type

ConnectorNo.| 1 |2 |s |4 |s5fe |7 |89 |10]11]12
Valve No. [1a|8a|5a{7a|9a{11a|13a|15a 172 |19a

Connector No.| 14 [15 16|17 }18 [ 19 [20 |21 {22 [23 {24 | 25
Valve No. |2a|4a|6a|8a{10a|12a}14a16a]|182]20a
2) Double solenoid type
(Maximum number of stations on manifold: 12)

ConnectorNo.j 1 |2 |3 | 4|56 |7 |8 ]9 |wo]u]12
[} Valve No. |1a |2 |3a|4a|5a[8a|7a|8a|9a |10a]11a]12a

Connector No.| 14 |15 |16 {17 |18 |29 |20 |21 |22 |23 |24 | 25
T30 ValveNo. |1b|2b|sv|4b|5b|6b |7 |8b|ob i10n]z1b]12b
0 11 12 3) Mixture of single and double types

l /1 7(1, /1 /1 /1 /1 /1/1 / * / ‘L / 'L (Maximum number of solenoids: 24)

14 15 18 17 18 19 20 21 22 28 24 25 ConnectorNo.| 12|84 |58 |7 |8]9 |10]11]12
Valve No. |1a{%a|4b|5b |72 |NC|NC|Ne|Ne |NC |Nc|Ne

Connector No.{ 14 |15 |16 [ 17 |18 |19 |20 | 21 |22 | 23 | 24 | 25
Valve No. |2a|4a|5a|6a |7 [NC|NnC|Nec|Ne |NC NG |Ne
3 Wiring rule:

A

The arrows indicate the order in which ca-

bles should be connected.
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Electric component board assy
The arrows indicate the order in which cables
should be connected.

Relationship with valves

The arrows indicate the order in which cables should be

connected.

<Table 1> Order of connector numbers (with T50)
1) Single solenoid type
(Maximum number of stations on manifold: 16)

ConnectorNo.| 1 |2 |s |4 ]|5|e|7]s

ValveNo. }1a|2a|3a|4da|5a|6a]7a{8a

Connector No.| 11 [12 |15 |14 |15 | 16 [ 17 18

Valve No. |9a |10a|11a12a{13a]14a |15a 162

2) Double solenoid type
(Maximum number of stations on manifold: 8)

18 11

PN

T50 ConnectorNo.[ 1 |23 |a|5|e]|7]s
Tex¢ ValveNo. |1a|1b|2a|2b{8%aj3b|4da|ab
Connector No. |11 |12 |18 |14 |15 |16 |17 ]| 18
ValveNo. |5a|sb|ea{8b|7a|7b]38al]sb
I 12 13 14 15 16 17 18 3) Mixture of single and double types
(Maximum number of solenoids: 16)
ConnectorNo,|1 |2 |s|4]|5]|e|7!]s
ValveNo. |1a|2 [8a|4da|4ab|5a|5b]ea
Connector No.| 11 |12 [ 18|14 |15 |16 [17] 18
Valve No. |7a |7 |~c|ne|[ne|we [nc|ne
¥ Wiringrule: Connect cables in the order of
connector numbers,
<Table 1> Order of connector numbers (with T51)
1) Single solenoid type
(Maximum number of stations on manifold; 18)
Connector No.| 1715 |18 |11 ] o |7 |5 | s
Valve No. [17al152]18a]11a]9a {72 |52 | 8a | 1a
Connector No.{18 |16 |14 |12 10| 8 |6 | 4 | 2
Valve No, |18a|16a|14a{12a10a| 8a | 62 [ 4a | 22
2) Double solenoid type
N NPL DU A N M S (Maximum number of stations on manifold: 8)
@@lﬂl@@m S ~
° @@@@@@ ° onnector No.j 17|15 |13 |11 |9 |7 |5 )8 i1
TR TR A N RS Valve No. [92a|8a|7a|6a|5a|4a|32]2a]1a
rossasootonssl| |coooeeessasog) T51
T8 o rrrerey| (earreerreve] Connector No.| 18 {18 |14 [12|10] 8 |6 |4 | 2
ValveNo. |ob|sb{7b|eb|sb|4ab|sb]2n |1

3) Mixture of single and double types
(Maximum number of solenoids: 18)

[Connector No.[17]1s s [uToe [ 7[5 [s |1
| valveNo. [~c[wc]wc|wc|7a [sb [ab |5 | 1a
Connector No.J18 |16 |14 |12 |10 8 |6 {4 | 2
Valve No. |NC|NC|NC|NC|7b |6a|5a|4a]2a

¥ Wiring rule:

N

The arrows indicate the order in which cables should

be connected. (order of connector numbers,)

[SM-274736-A}
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Electric component board assy
The arrows indicate the order in which qables
should be connected.

Relationship with valves
The arrows indicate the order in which cables should be
connected.

T10

<Table 1> Order of connector numbers (with T10)
1) Single solenoid type
(Maximum number of stations on manifold: 14)

Connector No.

1

2

3

4

5

6

7

Valve No.

la

2a

3a

4a

5a

6a

7a

Connector No.

8

9

10

11

12

18

14

Valve No.

8a

9a

10a

1la

12a

18a

14a

2) Double solenoid type
(Maximum number of stations on manifold: 7)

Connector No.

1

2

3

4

5

8

7

Valve No.

la

1b

2a

2b

8a

3b

4n

Connector No.

8

2

10

11

12

138

14

Valve No.

4b

Sa

5b

8a

8b

Ta

b

3) Mixture of single and &
(Maximum number of solenoids: 14)

ouble types

Connector No.

1

2

8

4

5

8

7

Valve No.

1a

2a

2b

8a

NC

NC

NC

Connector No.

8

9

10

11

12

13

14

Valve No.

NC

NC

NC

NC

NC

na

nb

X Wiring rule :

Connect cables in the order of

connector numbers,

Ti1

<Table 1> Order of connector numbers (with T11)
1) Single solenoid type
(Maximum number of stations on manifold; 20)

A

HEEEEE:
HE D |

[@Jmm

DHOODOODOOD4
AWAWAVAWAWAWAWAWAWAWA

Connector No.

1

2

3

4

5

8

7

8

9

10

11

12

Valve No.

la

2a

3a

da

5a

Ba

Ta

8a

fa

10a

Lla

12

Connector No.

13

14

15

18

17

18

19

20

21

22

Valve No. |13a{14a|15a]|16a|17a|18a [19a |20a | NC |NC |ve | NC

2) Double solenoid type
(Maxzimum number of stations on manifold: 12)

Connector No.

2

3

4

5

8

7

8

9

10

11

12

Valve No.

15

2a

2b

Sa

3b

4a

4b

5a

5b

6b

Connector No.

14

15

16

17

18

19

20

21

22

Valve No.

b

8a

8b

9a

9b

10a

10b

lla

11b

12a

12b

1 2 8 4 5

-]

7T 8 9 10 11 12

JE—
o

3) Mixture of single and double types
(Maximum number of solenoids: 24)

18 14 15 16 17 18 19 20 21 22 23 24

Connector No.

L

2

8

4

5

8

7

8

9

10

11

12

Valve No.

la

28

Sa

4a

NC

NC

NC

NC

NC

NC

NC

NC

Connector No.

18

14

15

16

17

18

19

20

21

22

23

Valve No.

NC

NC

NC

NC

NC

NG

NC

NC

NC

NC

na

nb

3 Wiring rule:

Connect cables in the order of
connector numbers.
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TROUBLE SHOOTINGE

\

7. TROUBLE SHOOTING

voltage

" TROUBLE SHOOTING
Motion troubles Suspsacted cause ) Remedies
No electrit signals Turn on the power
Does not actuate Dameage to signal wiring system Repair the control circuit
Excessive fluctuating range of current or | Reaffirm the power capacity.

(withinz 10% of voltage fluctuation)

Malfunctions

Excessive leakage current

Correct control circuit and / or set a bleed circuit

Chattering ’

Inspect switching system and / or tighten each loosen
terminal screw

Voltage deviates than specified on the
name plate -

Rectify the voltage to meat the specification

Damaged or short circuited coil

Replace the coil

Erroneous shut off pressura source

Turn on the power source

Insufficient pressure

Resget the pressure reducer valve or install a pressure
raising valve

Insufficient flow of fluid

Rectify the size of pipe or install a surge tank

Pressure supplied through exhaust port

Change the piping to an external pilot system

Erroneous piping, erroneous omitting some | Rectify the piping system
piping .
Speed control valve completely closed by | Reset the needle valve
error
A port or B port is directly released to an | Install pipe joints to A and B ports with diameter
open air equal to or smaller than that of to P port joint
Valve is frozen Add remedies of avoiding freezing (Heating system or
dehumidifying system etc.)
Delayed return of & plunger (Excessive oil, j Check the quality of the lubricant
exigtence of tar) (Turbine oil type 1, ISO VG 32 or equivalent)
Rectify the quantity of lubricant drip
Install a tar removing filter
Clogged-up exhausting port with dust Install a cover or silencer and clean it regularly
Bulged or decomposed packings Check the quality of the lubricant,
(Turbine oil type 1, ISO VG32 or equivalent)
Relocate the valves away from splashing area of cut-
High actuating ting coolant
pressure is re- Keep organic chemicals away from valves,
quired Releass of A and/ or B port to an open air | Check the piping, Apply more grease,
directly '
Foreign particles cut into packing lips Remove the foreign particle away from the packing
[SM-274736-A] — 54 —
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PRODUCT SPECIFICATION

8. PRODUCT SPECIFICATIONS & HOW TO ORDER

8.1 Product specifications

1) Common specifications

Model number

MN4G1- MN4G2

ltem
Working fluid Compressed air
Actuation Pilot operated type
Valve structure Soft spool valve
Min. working pressure MPa 0.2
Max. working pressure MPa 0.7
Proof pressure MPa 105
Ambient temperature C -5~55 (No freezing)
Fluid temperature C 5~55

Manual override

Locked / NorHocked common type

Pilot exhaust method | Intemal pilot

Main valve / pilot operated valve common exhaust

Lubrication [Note 1) Not required

Degree of protection [Note 2 Dust-proof/Jet-proof (equivalent to IP65 enclosure)
| Vibration resistance m/s’ 50 or less

Shock resistance mis? 300 or less

Atmosphere Must not used in any corrosive gas environment

Notel: Ifthe userchoosesto lubricate, Type 1 turbine oil (ISO VG32) should ba used.
Excessive or intermittent lubrication may cause instability in operation.
Note2: The protection structura is dust-proof but not drip-proof.
Protect the unit from the drips or splashes of water and oil,

2) Electrical specifications

Model Coding

- \ MN4G1 - MN4G2
De 12,24
Rated voltage V AC _ 100
Allowable fluctuation from rated
voltage £10%
Holding current A DC24V 0.023 (0.025)
(Note 3) DC12V 0.046 (0.050)
AC100V 0.010(0.012)
Power consumption | DC24V 0.55 (0.6)
(Note 3) W | DCiav 0.55 (0.6)
ApparentpowerVA | AC100V 1.001.2)
Thermal class ClassB
Temperature rige °C 50
| Surge absorber’ Option
Indicator indicator light (option)

Note3: The values in () include the light.
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PRODUCT SPECIFICATION

3) Specifications for different models

Item 4G1 4G2
ON OFF ON OFF
Response 9-position _§_ig_g]e 12 12 19 19
time Double 9 — 18 —
ms | 3-position | ABR port connection 8 15 17 30

Each of the values listed above is the response time with a unit equipped with a thump surge killer. The fol-
lowing are assumed: supply pressure 0.5 MPa; 20°C; and no lubrication by the user. The response time dif-
fers with the supply pressure and the lubrication oil quality.

B 4Gl 4G2
Item Series Operator type PoAB | ABoRIPoAR IABSR
IM 2-position 50 | 4.0 11 9.0
N4GA| CC 5.0 4.5 10 10
Effective Series [3-position| ABR connection 5.0 4.0 10 9.0
sectional | Manifold PAB connection 6.0 4.5 13 10
area 2-position 45 4.0 11 9.0
2 MN4GB CC 45 45 10 10
mm

Series [3-position| ABR connection 45 | 4.0 10 8.0
PAB connection 5.5 4.5 13 10

The values of effective sectional area shown for the 2-position and ABR-connection valves on & manifold are
determined assuming that the valves include a wrong operation prevention valve,
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8.2 HOW TO ORDER
(Example) NAGAT110—C6—E2—3

@Discrete valve block with solenoid valve

N . G @zIDO - - @ ® - @ """ Individual wiring
N @ G @@‘DO - - @ - @ ----- Reduced wiring

@®Manifold model no.

mMN@a@2Do - @%—@—
@ O @ ® ®
®

(@]

®4G1/2 mix manifold

MN@a@x12 -
® ®

* The model is "MN*G*X12-"

(ce) - (73] @@ -

-®
® @@@

. Other items are the same as how to order for each series.

3
HOW TO ORDER

%

@) No. of port \b) Piping direction Lc) Series model :9) Operator type
Code Descriptions Code Descriptions Code Descriptions Code Descriptions
3 |3-port valve A Top porting 1 |MN4G1 1 2-position single solenoid
4 |5—port valve (Direct piping) 2 |MN4G2 2 2-position double solenoid
B Sode porting 3 3—position all ports closed
(Base piping) 4 3-position ABR connection
Note 1) There is not MN3GB 5 3-position PAB connection
Note 2) When cables are required, refer to Page 63 and designate the cable length. 1 2-pasition single solenoid N.C. (3GA)
Do not use a symbol if no cable is required. 11 2-pasition single solencid N.O. (3GA)
66 Two 3 port valve integrated type(NC-NC)
67 Two 3 port valve integrated type(NC-NO)
76 Two 3 port valve integrated type(NO-NC)
77 Two 3 port valve integrated type(NO-NO)
8 Mix manifold
e &)?Bs;it) \_) Eli‘:;fmn \g) Terminal/connector pin nrrayj@ Option \') Station number \!) Rated voltage
Code | Descriptions| ~ See Table 2 Blank |Wiring See Table 2 Code | Descriptions| Code Descriptions
CX _IMix standard serial 2~ |Station number| 1 |100VAC
See Table 1 W |No of wiring 3 124VDC
double serial 4 112VDC

For details, check the catalog.
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HOW TO ORDER
Teble 1 Port size 3%2+++3 port valve,¥¢3+ «+Two 3 port valve integrated type
ort size MN3GAL . MN3GB1 . MN3GA2 5 MNIGB2
Coade " Aport P—r-‘* Boort %2 33 MN4GAL N3 MNAGBI %2 33 MNAGAZ 3 MNAGB2
A/B part CF 1.8 push-in fitting - Side ) ® o ®
C18 & 1.B push-in jolnt ® [] ® ®
CA &4 push-in joint ® [] @ [ [ @ ® )
C 46 push-in joint [ ] [ ] [ ] [ * [ [} [
¢ 8 push-in joint [ ] [ ] [ ] [
CL18 ¢ 1.8 push-in joint L. type{Upward) @ [
CL4 ¢4 push-in jolnt L type(Lipward) [ ®
CLB @6 gush-in jolnt L type{lpward) [ ] [ ] [] [ ]
cL8 8 push-in olat L type(Upvard) e ®
CD18 1.8 push-in int L type{Dosnward) ) e
CD4 &4 push-in jint L type{Downward) [ [
CDB 6 push-in aint L 15p ) [ ] ] [ ] [ ]
(o]} ¢ 8 push-in joint L 1ype(Downwwrd) ® Y
CFNC | ¢ 1.8 push-in fitting ~ Side Plug [
C18NC | 1.8 push-in folnt Plug [ ]
CANC | ¢4 push-in joint Plug [} [
CENC | ¢6 push-in joint Plug [ [
CBNC | ¢8 push-in kint Plug o
CFNQ _[Plug & 1.8 push-in fittlog - Side [
CI8NQ [Plug © 1.8 push~in jolnt [
CANO_ |Flug 64 push-in jolnt ® M)
CENO_[Plur ¢ 6 push-In joint [ [
CONO [Plug &8 push-In joint ®
CLI18NC | & 1.8 push-in Joint L type{t'pward)  |Plug [}
CLANC | ¢4 push-in joint L type{Upwnrd) Plug [
CLENC | &6 push=in Joint L typet Upward) Plog [ ®
CLENC | 8 push-in foint L type(Upward) ug )
CLI18NO [Plvg ¢ 1.8 push-in joint L type{Upnnel) [
CLANO [Plug ¢4 push-in joint L type(Upward) [
CLBNO |Plug ¢ 6 push-in joint L type{Upwurd) [ o
CLBNO [Plug ¢ 8 push-in Joint L type(Upward) ®
CD18NC | ¢ 1.8 push-in jolnt L type(Downward) |Plug o
CDANC | ¢4 push~in joint L type(Downward)  |Plug o
CDENC | &6 push-in joint L type{Downward)  |Plug ® )
CDENC | &8 push=in joint L typelDownward)  [fTlug ®
CD18NO [Plug $ 1.8 push-in Jolnt L type{Dowmward) ®
CDAND |Plug 44 push-n folnt L type(Downward) [
CDEND _[Plug 46 pusk-in foitn L type(Downward) [} o
CDEND |Flug ©8 push-in joint L type{Downwsrd) ®
M5 M5 [ [ [} [
a6 Rcl/8 ) [ [ @
P/R port {push-in joint) 66,68, 06.4 &8, 410

For details, check the catalog.
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Table 2 Wiring type () and other options ®

@ Electric connection @
Other options
Discrete vave { ndiidual wiring type maniold Reduced wiring manifold Manual overide
¥1
Grommet lead wirs E-connecior socket Common gland Flat cable powec supply
ﬁ ® mm@@ M peead ey Wt el ot I Check abe
®Lead wire engh @ Nocrockiatedn
300erm Mﬂ"ﬂ:; 7]
(provided 35 sandard)
1
1 Froided B s3eT by patedan.
E-connector P A-connecior dowrward H
H ® AN withast soctet Extemnal piat
@Le3d wire langth
30amm
500mm 4
m Individual circuits e
m provided for main and
pilot pressure.
E o @ Dimension (3) is Common giand type (W8] Flatcable power supply oz an
without socket 3.5mm longer for 100 pushin fisting (left) (1 withous terminal fe2) {8} For nondocking onefeoolant proof
VAC than 12124 VDC. ON when pushed
OFF when released
©) ﬂiﬂ:h lvc:ir'\g w Sedect for cutting o
And tum @0° N
Secknise fahoid ON, | Town measires and
Tum joctwise| 9Zone
to rekase fock OFF.

31 : with surge absorber and lamp.

[SM-274736-A]
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% A '
ACCESSORY

8.3 Accessories
1) Mountingrail (BAA)

125

—

s

Ky )
7
HHE —€JZ—$J b o1
[ {
X
A %
L 7.
2) Silencer
23
; Model L A D .
0] SLW-H6 41 16
a yig e <
) T 00 - SLW-H8 42 16
}JU Y SLW-H10 53 20 10
! 20
18
3) Blank plug
. L Model D L 1 d
l— ! GWP4-B ¢4 27 9
S, GWP6-B 46 29 11 8
)
-~ —t- ) GWPS-B 48 33 | 135 | 10
- GWP10-B #10 | - 40 17 12
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8.4 Consumable Parts
1) Consumable parts

Item No.

Partname

Material

1

Coil assy 4G-[Wiring type] - O - Coil - [Voltage|

None : Grommet and lead wire

None : Standard type
A :Ozone-resistant

— E-type connector socket assy

4G - Socket assy type -

2) Cartridge type one-touch joint

Model name Description Model
461 ¢4 straight 4G1-JOINT-C4
4G1 o6 straight 4G1-JOINT-C6
4G1 ¢4 Elbow short 4G1-JOINT-CL4
4G1 @4 Elbow long 4G1-JOINT-CLL4
4G1 6 Elbow short 4G1-JOINT-CL6
4G1 @6 Elbow long 4G1-JOINT-CLL6
4G1 Plug cartridge 4G1-JOINT-CPG
4G2 @4 straight 4G2-JOINT-C4
4G2 6 straight 4G2-JOINT-C6
4G2 ¢8 straight 4G2-JOINT-C8
4G2 6 Elbow short 4G2-JOINT-CLB
4G2 8 Elbow long 4G2-JOINT-CLL6
4G2 @8 Elbow short 4G2-JOINT-CL8
4G2 8 Elbow long 4G2-JOINT-CLL8
4G2 Plug cartridge 4G2-JOINT-CPG
N4G1-Q ¢ 6 straight N4G1-Q-JOINT-6
N4G1-Q @6 Elbow short N4G1-Q-JOINT-6L
N4G1-Q ¢ 6 Elbow long N4G1-Q-JOINT-6LL
N4G1-Q ¢ 8 straight N4G1-Q-JOINT-8
N4G1-Q ¢ 8 Elbow short N4G1-Q-JOINT-8L
N4G1-Q ¢ 8 Elbow long N4G1-Q-JOINT-8LL
N4G2-Q ¢ 8 straight N4G2-Q-JOINT-8
N4G2-Q ¢ 8 Elbow short N4G2-Q-JOINT-8L
N4G2-Q ¢ 8 Elbow long N4G2-Q-JOINT-8LL
N4G2-Q ¢ 10 straight N4G2-Q-JOINT-10
N4G2-Q ¢$ 10 Elbow short N4G2-Q-JOINT-10L
N4G2-Q ¢ 10 Elbow long N4G2-Q-JOINT-10LL

3) Female-threaded screw adapter kit

Model Kit No. Itemsin kit
4G1 { 4G1-FM_-ADAPTOR-KIT Fomale-threadeﬁ screw adapter, gasket, mounting screw (x 2)
4G2 4GZ-FML-ADAPTDR"KIT Female-threaded screw adapter, gasket, mounting screw (x 2)

[SM-274736-A)
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4) Joint adapter kit

CONSUMABLE

Vv

Model Part name

Kit No.

Items in kit

#&joint [For NG

4G1- JNT-ADAPTOR-KIT~C4ANC

Piping adapter ' .

adapter For NO|

4G1- INT-ADAPTOR-KIT-C4NO

One-touch joint x 2 (NG, NO: x 1)

kit

4G1- JNT-ADAPTOR-KIT-C4

(NC, NO: Plug cartridgex 1)

461 ¢6joint [For NC| 4G1- INT-ADAPTOR-KIT-CENC Gasket

adapter For NO| 4G1- JNT-ADAPTOR-KIT-C6NO Stopper pin

kit 4G1- INT-ADAPTOR-KIT-C6

#6joint [For NC| 4G2- INT-ADAPTOR-KIT-CNC Piping adapter

adapter For NOJ 4G2- JNT-ADAPTOR-KIT-CENO One-touch joint x 2 (NC, NO: x 1)
4G2 kit 4G2- INT-ADAPTOR-KIT-C6 (NC, NO: Plug cartridgex 1)

#8joint [For NC|

4G2-~ JNT-ADAPTOR-KIT-CBNC

Gasket

.adapter [For NO

4G2- JNT-ADAPTOR-KIT-CSNO Stopper pin
kit 4G2- INT-ADAPTOR-KIT-C8
5) Platekit
Model Kit No. Items in kit
4G1 4G1- PLATE-KIT Plate, gasket, mounting screw (x 2)
4G2 4G2- PLATE-KIT Plate, gasket, mounting screw (x 2)

6) Masking plate kit

Masking plate 4G1 4G1-MP Masking plate, gasket,
4G2 4G2-MP mounting screws
7} DIN rail
Model Description
N4G-BAA[*1] 1 DIN rail
*1: Select from the table below.
Table. DIN rail length
Rail length Mounting pitch Rail length Mounting pitch
87.5 75 300 287.5
100 87.5 312.5 300
112.5 100 325 312.5
125 112.5 337.5 325
137.5 125 350 337.5
150 137.5 362.5 350
162.5 150 375 362.5
175 162.5 387.5 375
187.5 175 400 387.5
200 187.5 412.5 400
2125 200 425 412.5
225 212.5 437.5 425
237.5 225 450 437.5
250 237.56 462.5 450
262.5 250 475 462.5
275 262.5 487.5 475
287.5 275 500 487.5
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8) Selecting the expansion socket assembly

HOW TO ORDER

Calculate distance W between the expansion location and wiring block (Fig), and select the
appropriate cable length from Table. The required socket assembly differs for a side and b side
solenoids. Fig shows the left specification wiring block. Calculate distance W between the expansion
location and wiring block the same as for right specifications.

Calculation of W

+ When MN4G1

W=(10.5xn)+ (16 x m)+(10.5x )

- When MN4G2

W=(16xn)+ (18 xm) + (10.5x 1)

n: Valve block quantity m: Supply/exhaust block quantity |: Partition block quantity

-+ When MN4GX

Fig
Calculate using 16 for the mix block width.
‘Wiring block Valve block to be wired
a-SOL side \ /
{Wiring cover side) N 7
A N Z
<<Expansion socket assembly model>> % % ]
N
For a side solenoid §§§ %
— NN 2
N4G - SOCKET -ASSY -A- \%% %
For b side sclenoid §§§ %
. b-SOL side \\ \\.\\ 4
N4G - RELAY- SOCKET - b ]
W
<<Table>> W length - selection No. table
Wiring type
Selection no.
T10/11(R) T30/5% /6 * (R) T7*
2 0 25 or less
3 20 or less 0to 30 25 to 55
4 20 to 70 30 to 80 55 to 105
5 70 to 120 80 to 130 105 to 155
6 120 to 170 130 to 180 155 to 205
7 170 to 260 180 to 270 205 to 295
8 260 to 350 270 to 360 295 to 385
9 350 to 450 360 to 460 385 to 485
10 450 to 570 460 to 580 485 to 605
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Determination of the model number of the socket assy required for a
- valve unit additionally installed

For a valve unit additionally installed to a manifold, select a socket as-
sembly that includes a cable of the length suitable for the position of the
valve unit. Otherwise the disconnection or entanglement of the cable may
occur.

The last digit in the socket assy model number indicates the position of
the valve unit on a manifold by the number of rows counted from the side to
which the electric component block is installed. With the valve station
number, which is also used for specifying a position of a valve unit on a
manifold, you count the valve units from left to right when the b-side sole-
noids are facing toward you. Do not confuse these two different ways of

counting.
<% Left side model » - <%Right side model»
¥ Attention: Socket row numbers are
. different from manifold
station numbers,
o] Bt - - - - - -« - ] Tz ) [
A \\ Y N ¥ Counted from the
Electriccom- . N\ ! Bid"tff’ which th: Electric com.
t block oo ! electric componen £block
e N : block is installed. P X
\ [] .
P {_a-side solenoid |
28 1 <
O @)
ACIO) ) [OXO o o ®
Jelic® ols
- : b-side solenoid —
Ll : (cap) P
’ N ’ ] 1 .
¢ , ? ] ] 1
o ' . t 1 \
" ] I L] T 1 \ “~
. r ' [y ] ' \ -
. ’ ! ' ] N ' \\
’ ' r ) ) 1 [ .
S ' ! ' ' Y
(o) 3] 3 - - - [ [Menifold station umber] [ (] (2] - -- - - - -- Ll

¥ The order of connections is from left to right when the b-

Note 1: The same applies to TS and T1 and T7 as well. side solenoids (caps) are facing toward you.

Reduced-wiring socket assy A

Model number of a socket assy for a valve unit additionally installed:

N4G PET)- s0cKET-ASSY-A-

¥ 1 :Series 32 : Connection type [3¢3 : Solenoid position |34 :Socket row number
1 4G1 None Left side a a-gide 2 2nd row
2 4G2 R Right side b . b-gide to to
24 24th row

[SM-274736-A]
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