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For Your Safe Usage
Please Observe the Following Safety Precautions

Note that the items listed here are meant to promote the correct usage of the product and to
help prevent injury or damage.

Carefully read this instruction manual in its entirety then proceed to use the product
correctly while adhering to the safety precautions.

Additionally, please be sure to also read the safety precautions for handling valves.

B The degrees of danger and damage that may occur when displayed advisories are ignored and
the product is used incorrectly are classified and described below.

WARNING This display denotes that "death or serious injury may occur".

This display denotes that "injury or damage just to property
may occur".

\, CAUTION

HWWhat types of advisories are to be observed are classified and indicated below. (Below
are examples of symbols.)

This symbol indicates that the content which follows is "Prohibited".

This symbol indicates that the content which follows is "Compulsory".

Requests

® Carefully read this instruction manual before transporting, storing, operating, or
performing maintenance.

® This instruction manual was written with the intention to cover all predictable
circumstances relating to motor transportation, storage, operation, and maintenance; if
there are any unpredicted circumstances or unclear points about this instruction manual,
please contact your closest sales office for TOMOE VALVE CO., LTD.

@ Standard and limit values for inspection, maintenance, and operations specified in this instruction
manual were set with consideration for motor maintenance management. Please operate in
compliance with the reference value (standard value) and limit value.

* The contents of this instruction manual are subject to change without notice.



1-1. Warning

AW/‘\RMNG (1) safety Measures

Bl Handling of Motorized Actuator

- Electricity can be dangerous if dealt with improperly. Ensure that only personnel with
sufficient knowledge and experience assemble, operate, maintain, etc., machines and
equipment that utilize electricity.

- Before wiring, check the power voltage to be supplied and the voltage on the nameplate. If
the voltages are different, the motor may burn out.

- Be sure to install an earth wire to the earth terminal. Otherwise, an electric shock may
occur.

- Do not touch the terminal block wiring while the power is on. Otherwise, an electric shock
may occur.

- Manual operation should be performed only after power to the motor is turned off. If
manual operation is performed while the power is on, the manual handle may turn
suddenly.

Bl Safety Check

- Never attempt to handle machines or equipment, or remove machinery, before safety is
ensured.

- Ensure that actuated body's anti-drop and run-away prevention measures are in place
before inspecting or servicing machines and/or equipment.
When removing machinery, ensure that the aforementioned safety measures have been
taken, then shut off the power used as the energy source and the power to any applicable
equipment and turn off the power in the system, then make sure the valve’s internal
pressure and temperature have dropped.

- Before restarting the machines and equipment, carefully check safety of operation (driving
machine operation, valve opening and closing, presence/absence of electrical leakage,
etc.).

B Design of Motor and Valve Attachments

- Ensure that no thrust load or lateral load is applied to the motor's output shaft when
attaching.

- To prevent axial movement of the rotation shaft on the valve side from occurring, install an
independent stopper. Never apply the stopper on the rotation shaft to the motor's output shaft.
Additionally, if the dimensions for insertion of the motor's output shaft are too small, contact
pressure on the fitting increases and the clearance gap will expand, and it is possible that
slippage may occur in the working position of the load; therefore, it is important to ensure that
the dimensions for insertion are adequate.

AWARNING (2) Installation and

Operation Environment

B Installation Space
- Install the motor in a location where installation work and maintenance are easy.

Bl Operation Check Procedure

- First, check that the motor itself is not malfunctioning. Next, ensure that the thrust load and
lateral load of the output shaft are not applied while the work load is coupled to the motor.
Also check the electrical wiring, etc., then proceed to install the equipment. Lastly, check
the operation of all equipment.

M Training
- Ensure that installation and maintenance of the motor are performed by personnel with
sufficient knowledge and experience.
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Bl Motor Installation Locations
- For the following installation locations, special actions may be required, such as
compliance with laws and regulations, as well as functional conformance to specifications.
The product must not be used in the following locations:
1) Environments which requires particular working conditions that are not described
in the catalog and/or specifications.
2) Areas where great risk to personnel, property, the environment, etc. can be
expected.
e.g.: Nuclear-associated facilities, vehicles, medical facilities, facilities associated with
the Industrial Safety and Health Law, facilities associated with the High Pressure
Gas Safety Act, etc.

B Vibration and Impact during Piping

- Do not apply strong force, shock from objects, or any sort of impact to the motor. Rough
handling may result in abnormal performance. For example, climbing on, hitting, or
dropping the motor causes deformation and damage to the motor and its parts. Even slight
deformation of the parts used for the motor can result in malfunction. Furthermore, cracks,
bending or deformation of the case can result in damage to the O-ring which in turn allows
entry of water.

- In the event of the motor receiving any dents, scratches, or entry of water caused by
impact, stop operation and replace the damaged parts for safety.

M Installation Environment
- Environment

1) Exercise caution with regard to the environment where the motor will be installed.
Avoid installation at locations that may expose the motor to wind, rain, direct sunlight,
salt damage, corrosive gases, chemical fluids, organic solvents, vapor, etc. However,
there are certain environmental conditions where corrosion prevention is possible.
Please contact our sales representative for advice.

2) If there is a possibility of direct exposure to radiant heat or chemicals, protect the
motor and ancillary devices with covers, etc. Discoloration may occur when they are
exposed to direct sunlight.

3) When using the product at a location where it may be exposed to water, ensure that
the conduit connection port is facing sideway or down, to prevent rainwater, etc., from
entering the unit.

- Vibration and impact

1) If the motor is to be used at a location with excessive impact and vibrations, check
vibration and impaction conditions (particularly the acceleration value, etc.) and then
contact our sales representative for advice.

2) After starting operation in a location where there is vibration, conduct periodic
inspections of joints to ensure that no loosening or deformation has occurred, then
retighten the screws. If attachments and connecting parts are removed, the motor
may actuate in an unexpected direction, which is very dangerous to personnel,
machinery and equipment.

4) Abnormal vibrations left unattended are the leading cause of failure. Affix piping to
some sort of support to prevent vibrations.

1-2. Caution (1) Transportation and
CAUTION
Storage
B Weight

- Motors with greater weight should not be moved by human power alone, but should be
transported using tools and machines. Please check the motor's mass in our catalog or
product drawings, etc. Forklifts, cranes and slings should be operated and performed by
qualified workers. Be sure to follow laws and regulations, as well as the safety provisions
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of business establishments. Transport products, including cylinders, with care. Rough
handling even of lightweight cylinders may deform or damage the motor parts, which may
cause malfunction.

M Drop

- Make sure the product is held properly when loading/unloading and utilize double handling
to prevent damage from dropping.

B Dust Prevention

- At the time of shipment from the factory, aluminum gland plugs have been connected to
the motor's conduit connections to prevent dust and particles, etc. from entering the motor.
Do not remove the gland plugs until the product has been installed and piping work starts.
If the gland plug to which the conduit is not connected is lost, take protective measures by
using a cover, etc.

B Storage during Transportation
- If the product is to be installed in a location where the product is exposed to wind and rain
or where the environment is harsh, transport the product on-site at the last minute before
installing. If on-site storage cannot be avoided, do not open the packaging, cover with a
sheet, etc., and avoid storing for a long period of time.

Bl Storage Location
- Follow the storage guidelines below to avoid contamination and material degradation of
the motor.

1) Do not store in high heat or high humidity or in the presence of dust particles or water
droplets.

2) If the motor is to be used as a spare and will be stored for over a year, keep it in the
factory packaging or take similar protective measures.

3) After a long period storage, of 1 year or more, perform a running-in operation before
use.

4) When the product is stored for a long period of time, the O-rings may become
permanently deformed, their dimensions may change, or they may be degraded.
Therefore, inspect the motor operation state when using the motor after prolonged
storage. If any abnormalities are found, please contact us.

Eadibl (2) Wiring and Installation

B Precautions for Wiring

1) Prior to wiring, check the voltage of the power source and the nameplate. If the
voltages are different, the motor may burn out.

2) To prevent rainwater, etc., from entering at the wiring connection (G1/2), be sure to
take measures to ensure a watertight seal. Otherwise, failure or burning out may be
caused.

3) Prior to wiring, remove shavings, cutting oil, dust, etc. from the inside of the conduit.

4) When the gland plug for the wire is screwed in, be careful that chips from the piping
screws and sealant do not enter the inside of the motor. Applying excessively strong
force may cause damage to the female screws. Therefore, bear in mind that only
specified tools may be used.

5) Aluminum gland plugs are attached to the conduit connections at shipment to prevent
foreign substances from mixing in. Remove all the gland plugs when using the
product.

6) Be sure to install wiring properly according to the circuit diagrams. Furthermore, after
installing wiring, be sure to check connection before turning on the power.

7) Covers are sealed with O-rings. Be careful not to damage the O-rings at wiring and
inspection. Otherwise, sealing capability may be degraded, resulting in failure.
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s (3) Power Supply

B Motor Usage Temperature and Voltage Range

- Use the product within the power voltage and temperature of the specifications below.
Otherwise, damage or malfunction of the machinery may be caused.
1) Allowable working voltage range: 100V, 200V, 220V (x10%): Frequency 50 Hz or 60
Hz
2) Allowable working temperature range: -10 to 50°C, Humidity 95%RH or less (Without
frost air)

B Voltage Drop

- For power wiring such as the power source, the voltage required for the equipment may
not be supplied due to voltage drop caused by resistance between current flow and the
power line. Please design appropriate wiring at the planning phase to secure the supply
voltage to the motor.

ULl (4) Lubrication

B Lubrication
- As the motor is initially lubricated, lubrication is not needed during operation.
When lubrication becomes necessary, use molybdenum disulfide grease.

WM (5) Usage and Adjustment

B Modification
- Never modify the motor, as unforeseen risks at the planning phase may occur.

Bl Adjusting Open-close Angle
- To adjust the open-close angle for manual operation, loosen the hexagonal nut at the

stopper, and then turn the stopper bolt. When the adjustment has been completed, be
sure to tighten the hexagonal nut and secure the stopper bolt.

B Manual Operation

- For New ELMY Type 0, turn the seal cap at the front of the main body counterclockwise
with the manual operation lever (secured on the back of the main body) and remove the
seal cap. Then perform manual operation with the manual operation lever. At this time, be
careful not to lose the seal cap or the O-ring for the seal cap. After the operation, turn the
seal cap clockwise and secure it firmly, and secure the manual operation lever on the back
of the main body.

- After manual operation, check that the manual handle is returned to its original position,
and perform an electric operation check. If the manual handle is not returned exactly to its
original position, transmission by the motor is not performed properly, which may cause
malfunction.



2. Product Features

1. Change of valve flow characteristics
Valve flow characteristics can be changed freely based on the actual flow rate using a personal
computer in the field. The characteristics can be set while checking the actual flow characteristics
and the valve opening input signal and valve opening characteristics after the change on the
screen of the personal computer. Therefore, highly accurate controllability can be achieved in the
field, where rigorous accuracy is required.

2. Improved detection of various errors and output with accurate time
An alarm output signal is output when high frequency operation or abnormal temperature
increase occurs, and a stop signal is output when the motor is stopped due to valve overload, etc.
As a real-time clock is mounted on the circuit board, error occurrence date and time can be
checked more accurately by connecting with a personal computer, compared to a conventional
product (MICOM II).

3. Automatic hunting interval setting function
In case of high frequency operation by an external analog signal, the interval to the input signal is
changed to an appropriate interval by automatic processing to avoid high frequency operation.
When the interval limit is exceeded, a high frequency operation alarm output signal is output.

4. Adjustable valve opening/closing speed
The valve opening/closing speed and its range can be set for more appropriate control. Suitable
for use under large differential pressure or high rangeability.

5. Easy setting of various conditions
The internal setting switch allows mode change and setting of opening. Additionally, various
functions can be set via communication with a personal computer. The setting can be configured
according to the operational environment.

6. Adoption of high-precision potentiometer and backlash absorption mechanism at the detection of
opening part
A highly reliable potentiometer is adopted for detection of the opening to achieve high precision
and long life. The gear has a spring mechanism to eliminate mechanical backlash.

7. High output torque and compact in size
High output torque is achieved with a compact design. The compact body allows easy installation
and installation space saving.




3. Product Specifications

3-1. Product Specification Outline

Product name
New MICOM ELMY llI

Product overview

A motor offering highly accurate controllability, where MICOM unit 111
is attached to the motorized actuator New ELMY.

Product functions - Valve opening zero-span setting is available.

- Analog input and analog output signal zero-span setting is
available.

- Full-close and full-open position outputs are featured as standard.

- Alarm and stop outputs are featured as standard.

- Recording of alarm and stop time are interlocked with the real-time
clock

- Function of automatic alarm state avoidance is featured.

- Various settings can be changed via a personal computer from the
outside.

Applicable standards
- Equivalent to outdoor specifications IP65 (JIS C0920:2003)

Product sizes and
types - New ELMY Type O, Type 1, Type 2, Type 2.5, Type 3, Type 4

(For Type 0 - 2.5, the same unit is used. For Type 3 and 4, the unit
dedicated to Type 3 is used.)

For valve selection, refer to the New ELMY control specifications.

Main part material
Main body: Aluminum die cast ADC12

Product environment Ambient temperature/humidity -10°C to 50°C/95%RH
specification (Without air frost)

Reference value range | Vibration environment Less than 70Hz — The acceleration should
be 2G or less.

70Hz - 120Hz- The acceleration should be
1.5G or less.

Product shipment test

1. Check that the specifications of the actual goods are the same as
standards

the order specifications with order description and purchase
specifications.

2. Operation test
- There should be no abnormality in operation.
- Other: Shipment inspection standards for TOMOE VALVE
should be followed.

Product surface

treatment Surface treatment standards for TOMOE VALVE should be followed.
standards




3-2. Control Unit Standard Specifications

Model

New MICOM ELMY Il

Analog input signal

4-20 mA DC (Internal impedance 250Q2) or 1-5V DC.
0-5V, 0-10V, 1-10V, input to the potentiometer (Modification required:
Connection diagram change)

No-voltage contact
input

Open/Close setting signal (a contact)

Analog output signal

Opening signal 4-20 mA DC.(Allowable load impedance 300Q)

No-voltage contact
output

- Full-close/Full-open position output (Contact capacity AC220V - 0.3A,
DC24V - 1A)
- Abnormality alarm (At high frequency operation judgment or at abnormal
temperature increase)

Contact output (Contact capacity AC220V-0.3A, DC24V-1A))
- Abnormal stop (At output shaft operation abnormal stop, at stop due to
input signal off)

Contact output (Contact capacity AC220V-0.3A, DC24V-1A)

Hunting interval
setting function

When high frequency operation is detected, the operation is avoided
through automatic input signal hysteresis adjustment.

2 hours later, the input signal hysteresis is automatically restored to the
value at the time of shipment.

Positioning accuracy

+1% (For operation range of 90°, input signal amplitude of 16 mA during
linear operation.)

Max resolution

1/200 (For operation range of 90°, input signal amplitude of 16 mA during
linear operation.)

Valve flow
characteristic
variation

- CV linear characteristic settings™
CV linear data for concentric valve (The data is built into the main body.)
CV linear data for control valve (The data is built into the main body.)
CV linear data for three-way valve (The data is built into the main body.)
- Flow linear characteristic data (Configurable with the setting program.)

Motor operating
direction
corresponding to
analog input signal
current

Selection between reverse action and direct action

Analog
input signal off mode

Enters when DC is 1 mA or less for 5 seconds

Movement to full-close position, movement to full-open position
(Selectable with the main body dip switch)

Movement to specified opening (Configurable with the setting program)

Analog output signal
current corresponding
to motor operation
direction

Selection between reverse action and direct action

Zero position
adjustment range
Span adjustment
range

0° to
45° to

45°
90°

Analog input signal
hysteresis adjustment

- Analog input signal hysteresis 0.5% (+0.25%) -
Configurable from 0.5% (+0.25%) to 8% (+4.0%) in increments of
0.5% using the rotary switch on the circuit board.

Opening/Closing
speed adjustment

Configuration of control range and opening/closing speed (5 levels) is
available.
(Configurable with the setting program)

Protection function

Mechanical stopper: Full-close/Full-open adjusting bolt system

Ambient
temperature/humidity

-10°C to 50°C / 95%RH (Without air frost)
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Storage

temperature/Humidity

-20°C to 60°C / 95%RH (Without air frost)

Vibration frequency: Less than 70Hz The acceleration should be 2G or

Lo . less.
Vibration environment Vibration frequency: 70Hz - 120Hz  The acceleration should be 1.5G or
less.
Note : Analog input signal and analog output signal are not insulated electrically.
*1 : When CV linear characteristics or flow linear characteristics are set, the range of analog

input signal hysteresis adjustment is from 4.0% (¥2.0%) to 8% (+4.0%) in increments of
0.5%.



3-3. Motor Standard Specifications

Model Type O Type 1 Type 2 | Type 2.5 Type 3 Type 4
Output torque 70N - m 98N -m |196N-m | 333N +m | 981N + m [ 2000N - m
Motor power 100VAC, 200VAC, 220VAC
source (Voltage regulation £10%) Single phase 50/60Hz
Motor capacity 8W 20w 30W 90W
100VAC
oW
= 5 | (50/60Hz2) 1.2/1.2A 1.6/1.4A 2.4/2.4A 5.1/4.8A
D —
S 5 | 200VAC
@ | (50/60H2) 0.5/0.5A 0.7/0.7A 1.1/1.1A 2.6/2.4A
220VAC
(50/60H2) 0.7/0.7A 0.8/0.9A 1.2/1.2A 3.1/3.0A
100VAC
Pyl
% (50/60H2) 0.5/0.5A 0.7/0.6A 0.9/1.2A 1.6/1.7A
2 | 200VAC
g (50/60H2) 0.25/0.25A | 0.4/0.3A 0.5/0.8A 0.8/1.0A
S [ 220VAC
=]
= | (50/60H2) 0.3/0.3A 0.5/0.4A 0.6/0.8A 0.9/1.0A
Operation range 0° to 90°
Opening/Closing 37/30 55/50 125/105
time (50/60Hz) 25/20 seconds seconds | seconds seconds
Time rating 30 minutes

Insulation type

Class E (JIS C4003-1998)

Operation 50%ED or less (at room temperature and rated voltage)
frequency rate

Number of

inching 60 times/min. or less (at room temperature and rated voltage)
operation

Motor protection

Thermal protector
Full-open/Full-close position limit switch

Stopper

Mechanical stopper (Full-close/Full-open adjusting bolt method)

Conduit
connections

G1/2 (PF1/2) at two ports

Normally
Manual handle equipped Normally equipped (Round handle with a built-in automatic
(Detach- clutch)
able)
3-4. External Terminal Specifications (Setting Software Operating
Environment)

Operating
environment

USB interface

WindowsXP/Vista/Windows7 running PC
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4. Standard Factory Settings and Setting Function Initial Values

4-1. Standard Factory Settings

Setting Item

Standard Settings (Unless otherwise specified)

Motor operating direction
corresponding to analog input
signal current

Reverse action

Analog output signal current
corresponding to motor
operation direction

Reverse action

Flow rate adjustment
setting

No adjustment

Action at the time of
abnormal situation

Emergency stop

Analog input signal
hysteresis

4% (+2%)

Setting.

For setting of the dip switch, refer to 8-2. Operation Mode Setting and Analog Input Signal Hysteresis

4-2. Setting Function Initial Values and Setting Method

Setting Function

Setting Method

PC Software for Setting

Main Body Dip Switch

Standard Factory Settings

zero-span setting

Valve opening zero-span setting X @) 0(;(109 gof r
Analog input S|gnal % 0 4-20 mA
zero-span setting
] 4-20 mA
Analog output signal % O

Analog input signal off operation
designation (Action at the time of

Setting of any given

Emergency stop/Full

Emergency stop

L openin close/Full open
abnormal situation) P 9 P
Signal off setting value change O X 1m A or less continues for 5
seconds
Angle processing hysteresis
; @) X 1% (+0.5%)
setting
Signal linear
CV linear for concentric
valve No correction
Flow correction setting Flow linear CV linear for eccentric - ;
(Signal linear)
valve
CV linear for special
use
Time for judgement: 180
High frequency operation seconds
9 d cy P O X Frequency of operation: 70
condition )
Operation angle range: 1% to
10%
Signal hysteresis transition
1.0%
Interval limit hysteresis 8%
High frequency operation O » (x4%)
avoidance condition Automatically returns to input
signal hysteresis specified
with the rotary dip switch after
2 hours
. . When  signal hysteresis
H|g.h frequency opgranon @) X exceeds 8% (+4%) for
judgment condition

hunting interval
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Abnormal output shaft
judgment condition

90 seconds

Temperature monitoring
judgment condition

Alarm 50°C

Logging data transmittance

Display of setting data
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5. Part Names

5-1. Part Names on Circuit Boards for Type O, Type 1, Type 2,

Type 2. 5, Type 3, and Type 4

interface

11)312)(3 @
9). |2 % O™ ﬁ
X X)X
8 "y ©®T
7 o f O 7 m::| G|
2 H 0 @ ﬁ
J o C o
3 2)(1
No. Name Description
1 General terminal Connects power source terminal, analog signals, contact input
block and output signal wires.
2 Limit switch cam Transmits the motor output shaft state to the potentiometer.
3 Reset switch Used to reset the circuit board.
4 Potentiometer Connected with wiring connectors from the potentiometer.
connector base
5 Dip switch Used _to configure operation settings, such as the motor
operation.
6 LED Indicates the motor state in colors and indication patterns.
7 Toggle switch Used to configure the motor basic settings.
8 Motor connector Connected with motor wires.
base
9 Capacitor Connected with motor capacitor wires.
connector base
10 | Potentiometer Feeds back the current valve opening to the control circuit
board.
11 | sub-indicator Us_ed to indicate the opening with the opening scale of the limit
switch cam.
12 | Rotary dip switch Used to configure settings of hysteresis range of input signals
13 Connector for Used to check internal setting data and operation history on a

PC.
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6. Precautions for Installation

6-1. Installation Location

-10°C or less 50°C or more

(1) For the installation location, the ambient temperature should be within the range from
-10°C to 50°C, and the humidity should be 95%RH or less (without air frost).

(2) Avoid installation in a dangerous atmosphere.

(3) At installation, secure a cover for connecting wires and a maintenance space for manual
operation.

(4) When there is a possibility that the motor could be directly exposed to corrosive fluids,
protect the motor using a protective cover, etc.
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6-2. Connection with Valve

1)

)

®)

(4)
(®)

(6)

Move the valve manually and check that there is no abnormality. Then set the valve to the
full-close position.

Operate the manual handle on motor main body so that the memory opening gauge
indicates "S" position.

[For New ELMY Type 0]
Turn the seal cap on the front of the main body counterclockwise with the manual
operation lever (secured on the back of the main body) and remove the seal cap. Then
turn the manual operation lever in the "S" direction. At this time, be careful not to lose the
seal cap and the O-ring of the seal cap. After the operation, turn the seal cap clockwise
and secure it firmly, and secure the manual operation lever to the back of the main body.

[For New ELMY Type 1 - Type 4]
For these types, a method where the handle is turned while the handle is pulled toward
you to disengage the clutch once is adopted for improvement of operability and safety of
the handle. Turn the handle in the "S" direction while pulling the handle toward you fully.

Attach the joint to the valve stem, place the spacer on the joint upper part, and insert the
valve into the shaft.

Secure the valve body and the motor (valve mounting base) with four mounting bolts.

Turn the manual handle of the motor main body and check that the shaft moves smoothly
without decenterizing or twists.

After the manual operation, check that the manual handle is returned to its original position
and perform electric operation check.

-15 -



7. Wiring Connections

7-1. Precautions for Connections

(1) Be sure to connect wires correctly according to the connection diagram attached to the
back of the cover. Furthermore, be sure to check the connection with the connection
diagram after connecting wires.

(2) To prevent rainwater, etc., from entering the inside of the unit at the two wiring outlets
(G1/2), be sure to take measures to assure watertight seal with cabtire cable or conduit
system.

(3) Every cover is sealed with an O-ring sealing gasket. Take care not to damage the gaskets
during disassembly or assembly.

P22

INPUT OUTPUT
4-20mA  4-20mA

OPEN  CLOSE
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7-2. External Connection Diagram

e R
AC100/200/220V INPUT OUTPUT Contact output
50? GOHZ@D/@./‘ @/®./.' 'OPEN CLOSE Open-Clo'seCOM
STOP ALARM Stop-AlarmGOM
F-G
Stop/AIarm output
L Contact mput -
Note 1) Analog input signal (INPUT) and analog output signal (OUTPUT) are not insulated
electrically.

Note 2) The F+G terminal is for earth. The terminal should be connected properly for the facility.
Note 3) At insulation test, note that a varistor is mounted on the control circuit board.
Note 4) No. 10, No. 11, and No. 12 are used at potentiometer input (optional). Do not connect

wires from anything other than the potentiometer.

7-3. Contact List

No. 16 (AUTO/MAN)

Switching of auto and manual
operation

Terminal No. Terminal Description Remarks
No. 7 (OPEN) Outputs at full-open position
No. 8 (CLOSE) Outputs at full-close position
No. 9 (Open-CloseCOM) | Common for No. 7 and 8
Contact terminals AC125V-0.5A
output No. 17 (STOP) Outputs when abnormally | AC220V-0.3A
stopped *1 DC24V-1A
No. 18 (ALARM) Outputs when an alarm signal is
transmitted *2
No. 19 (Stop-AlarmCOM) | Common for No. 17 and 18
terminals
No. 13 (COM) Common for No. 14, 15 and 16
terminals .
No. 14 (OPEN) Connected with No. 13 when Qperates with
valve moves toward open 'S?smval power
C_ontact direction Operates  when
input No. 15 (CLOSE) Connected with No. 13 when the state is held
vglve_ moves toward close for 1 second or
direction

more

*1: No. 17 works when analog signal off or output shaft abnormal operation is detected.
*2: No. 18 works when high frequency operation or internal monitoring temperature increases
are detected.
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8. Function Setting Method

8-1. Operation Mode and Setting Mode

When function settings and internal settings are made, the dip switches and the toggle switch are
used.

There are two modes in this motor as shown below. When making settings, check which mode the
settings are for.

Switching between the operation mode and the setting mode can be performed with ON/OFF of the
dip switch No. 8 and the reset button. For setting in the operation mode, refer to 8-2. Operation
Mode Setting and Analog Input Signal Hysteresis Setting. For setting in the setting mode, refer to
8-3. Basic Setting in Setting Mode.

Mode Name Setting Item Remarks

- Motor operation direction corresponding to analog input
signal current (Direct and reverse action setting)

Operation - Output signal current corresponding to motor operation

mode direction (Direct and reverse action setting)

- Valve flow characteristic variation

- Operation at analog input signal off

Operation
settings for
normal operation

- Full-close/Full-open position setting Basic parameter
Setting mode | - Analog input signal zero-span setting settings for
- Analog output signal zero-span setting motor operation
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8-2. Operation Mode Setting and Analog Input Signal Hysteresis
Setting

The operation mode of the motor can be set by positions of the dip switches on the
circuit board. Refer to setting description and switch positions in the following Table,
8-2. Refer to the examples of operation mode settings on the next page. For the
new settings to take effect, reset is required after the dip switch positions are
changed.

Table 8-2:. Setting Description and Switch Positions
Dip Switch

Setting Item

Reverse action OFF - - - - - OFF | OFF

Direct action ON -- - - - -- OFF | OFF

Reverse action -- OFF -- -- - -- OFF | OFF

Direct action -- ON -- -- -- -- OFF | OFF

Signal linear - - OFF | OFF - -- OFF | OFF

CV Linear for concentric valve - -- OFF ON -- -- OFF | OFF

CV linear for control valve -- -- ON OFF -- -- OFF | OFF
Use of CV linear data for

special-use concentric valve or -- -- ON ON -- -- OFF | OFF

user setting data

Emergency stop - - - -- | OFF | OFF | OFF | OFF
Full close - - - - | OFF | ON | OFF | OFF

Full open - - - - ON | OFF | OFF | OFF
Opening set by the user -- -- -- -- ON ON OFF | OFF

Note 1) Motor operation direction corresponding to analog input signal current
Reverse action: The valve opening changes from full-close to full-open when the analog input signal
current increases.
Direct action: The valve opening changes from full-open to full-close when the analog input signal
current increases.

Note 2) Analog output signal current corresponding to motor operation direction
Reverse action: When the valve opening changes from full-close to full-open, the analog output signal
current increases.
Direct action: When the valve opening changes from full-open to full-close, the analog output signal
current increases.
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8-2-1. Examples of Operation Mode Settings

Examples of Operation Mode Settings

Example setting 1

Push Reset

Analog input signal: Reverse action
Analog output signal: Reverse action
Opening correction: Signal linear
Signal off operation: Emergency stop

Setting Method

Set the dip switches 1, 2, 3, 4, 5, 6, 7, and
8 to OFF and push the reset button.

Example setting 2

Push Reset
Analog input signal: Reverse action

Analog output signal: Reverse action

Opening correction: CV linear for concentric valve
Signal off operation: Full open

Setting Method

Set the dip switches 4 and 5 to ON, and dip
switches 1, 2, 3, 6, 7, and 8 to OFF. Then push
the reset button.

Example setting 3

Push Reset
Analog input signal: Direct action

Analog output signal: Direct action

Opening correction: CV linear for control valve
Signal off operation: Full close

Setting Method

Set the dip switches 1, 2, 3, and 6 to ON, and dip
switches 4, 5, 7, and 8 to OFF. Then push the reset
button.
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8-2-2. Analoqg Input Signal Hysteresis Setting

Hysteresis of the analog input signal can be set with the rotary dip switch on the circuit board. Set
the analog input signal hysteresis by referring to the table below.

At setting, insert a slotted screwdriver (blade width: 2.0 to 2.5 mm, blade thickness: 0.3 to 0.5 mm)
into the arrow section and turn the switch slowly to the target number.

Control is performed with the set hysteresis when the rotary dip switch is changed.

Rotary Dip Switch No.

Hysteresis

Rotary Dip Switch

0.5 %(+0.25%)

1.0 %(0.50%)

1.5 %(0.75%)

2.0 %(+1.00%)

2.5 %(+1.25%)

3.0 %(+1.50%)

3.5 %(+1.75%)

4.0 %(+2.00%)

4.5 %(£2.25%)

5.0 %(+2.50%)

5.5 %(+2.75%)

6.0 %(+3.00%)

6.5 %(+3.25%)

7.0 %(+3.50%)

7.5 %(+3.75%)

MMOO|@|>|lo|o|No|u|Mw|N|k|O

8.0 %(+4.00%)

~

—

Setting example: Set to No. 7, 4.0%
(£2.00%)

Note
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8-3. Basic Setting in Setting Mode

In the setting mode, valve opening zero-span, analog input signal zero-span, and analog output
signal zero-span of the motor can be set. When the motor is installed to the valve at the time of
shipment, basic settings have already been completed. However, respective settings are required in
the following cases.

- When the combination of the motor and the valve is changed.

- When the potentiometer in the motor is removed or attached

- When the control circuit board is removed or replaced

- When the full-close/full-open position is displaced or adjusted

- When the analog input signal zero-span is deviated or adjusted
- When the analog output signal zero-span is deviated or adjusted

To switch to the setting mode, set the dip switch 8 to ON and push the reset button.

To return to the operation mode, set the dip switch 8 to OFF and push the reset button.

Table 8-3: Setting Description and Switch Positions in Setting Mode

Dip Switch

Setting Item

Initialization of internal data OFF OFF OFF | OFF | OFF | OFF

Full opening zero position
adjustment *1
Full opening zero position set *2
Full opening span position
adjustment *1
Full opening span position set *2

OFF | OFF | OFF
OFF | OFF | OFF
OFF

Min analog input signal value
setting *2

Max Analog input signal value

setting *2

OFF

Min analog output signal zero
adjustment *3

Min analog output signal zero set *2
Max analog output signal zero
adjustment *3
Max analog output signal zero set *2
*1: When the toggle switch is tilted to the left, the valve stem rotates in the full-close direction. When
the toggle switch is tilted to the right, the valve stem rotates in the full open direction.

*2: When the toggle switch is tilted to the right for 3 seconds, LED3 blinks in green, and setting is
completed.

*3: When the toggle switch is tilted to the left, the output current decreases. When the toggle switch
is tilted to the right, the output current increases.
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8-3-1. Initialization of Internal Data

When the internal data (valve opening zero span, analog input signal zero span, and analog
output signal zero-span setting values) in the motor circuit board is required to be initialized,
perform initialization by setting the following dip switches. For normally operating circuit board,
initialization is not necessary. After resetting, make the settings: valve opening zero-span, analog
input signal zero-span, and analog output signal zero-span.

1. Initialization of Internal Data Area

Push Reset

Toggle switch LEDS3: Orange/Green

Set the dip switch 7 to ON and the dip
switches 1, 2, 3, 4, 5, 6, and 8 to OFF.
Then push the reset button while the
toggle switch is tilted.

8-3-2. Initialization of Internal Operation Logging Data

When the operation logging data (number of openings/closings, number and times of abnormality
occurrences) in the motor circuit board is required to be initialized, perform initialization according
to the following operation. This operation initializes the operation log only. Since valve opening
zero-span, analog input signal zero-span, and analog output signal zero-span settings are not
initialized, operation can be continued.

1. Initialization of Internal Operation Logging Data Area

Push Reset

LED3

* LED2

Toggle switch

Push the reset button while the tbggle
switch is tilted.

-23-



8-3-3. Setting with PC Software for Setting

When the operation log and various settings are changed by connecting a personal computer,
refer to the instruction manual of the PC software for setting.

The PC software for setting is sold separately. The PC software package includes a cable
dedicated to the circuit board and software.
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8-3-4 Valve Opening Zero-span (Full-Close/Full-Open Position Adjustment)
The full-close and full-open position settings are saved in the control circuit board of the actuator.
8-3-4-1. Valve opening zero setting (Full-close position setting)

1. Switching to the setting mode

2. Full-close position adjustment (Dip switch change)

Push Reset

LED1: Orange
LED2: Off
LEDS3: Orange/Green

LED1: Orange
LED2: Off
LEDS: Green

Set the dip switch 8 to ON and the dip
switches 1, 2, 3, 4, 5, 6, and 7 to OFF. Then
push the reset button.

3. Full-close position adjustment (Valve
opening adjustment)

Set the dip switches 1, 7, and 8 to ON and the
dip switches 2, 3, 4, 5, and 6 to OFF.

4. Full-close position set (Dip switch change)

switch

: V4
Operation to close the valve LED2 : Red

LED1: Orange
LED2: Off
LED3: Green

Adjust the full-close position with the toggle
switch.

5. Full-close position set (Save of full-close
position)

When LED3 blinks
in green, setting is

Toggle switch completed.

Tilt the toggle switch for 3 seconds or more
until LED3 blinks in green.

Change the dip switches 1 and 8 to ON and
the dip switches 2, 3, 4, 5, 6, and 7 to OFF.

6. Securing the full close stopper

iiiii

Turn the stopper bolt to the right until the bolt is
stopped. Then turn it 1/4 turn to the left from the
- 25stop position and secure the hexagonal nut.




8-3-4-2. Valve opening span setting (Full-open position) setting
* Be sure to set the valve opening to zero before setting the valve opening span.
8. Full-open position adjustment

7. Full-open position adjustment ] 0
(Dip switch change) (Valve opening adjustment)

Operation to open the valve

LED1: Orange
/LEDZ: Green

LED2: Off
' Toggle P
LED3: Green switch ‘Operation to close the valve LED2: Red

Set the dip switches 1, 5, 7, and 8 to ON and Adjust the full-open position with the toggle
the dip switches 2, 3, 4, and 6 to OFF. switch.

10. Full-open position set (Save of full-open
9. Full-open position set (Dip switch change) position)

When LED3 blinks in

LED1: Orange
green, setting is

LED2: Off

LED3: Green Toggle switch completed.
Change the dip switches 1 5, and 8 to ON Tilt the toggle switch for 3 seconds or more
and the dip switches 2, 3, 4, 6, and 7 to OFF. until LED3 blinks in green.

12. Return to control operation

11. Securina the full open stopper

Push Reset

LED1: Orange
LED2: Off
LEDS3: Blinks in green

Change all the dip switches to OFF and push

Turn the stopper bolt to the right until the bolt
is stopped. Then turn it 1/2 turn to the left the reset button.

from the stop position and secure the
hexagonal nut.
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8-3-5 Analog Input Signal Zero-span

The minimum value (zero: 4 mA) and the maximum value (zero + span value: 20 mA) of the input analog input

signal are saved in the control circuit board of the actuator.
1. Switching to the setting mode

IPush Reset

LED1: Orange
LED2: Off
LEDS3: Orange/Green

Set the dip switch 8 to ON and the dip switches
1, 2,3, 4,5, 6, and 7 to OFF. Then push the
reset button.

3. Save of analog input signal (Minimum
value set)

When LED3 blinks
in green, setting is
Toggle switch completed.

Tilt the toggle switch for 3 seconds or more until
LEDS blinks in green while the minimum value (4

mA) of the analog input signal is input from the
terminal block.

5. Save of analog input signal (Maximum
value set)

When LED3 blinks
in green, setting is

Toggle switch completed.

Tilt the toggle switch for 3 seconds or more until

LED3 blinks in green while the maximum value

(20 mA) of the input signal is input from the~ 27 -
terminal block.

2. Analog input signal adjustment (Dip
switch change)

LED1: Orange
LED2: Off
LED3: Red

Set the dip switches 2 and 8 to ON and the
dip switches 1, 3, 4, 5, 6 and 7 to OFF.

4. Analog input signal adjustment (Dip
switch change)

LED1: Orange
LED2: Off

LED3: Red

Set the dip switches 2, 5 and 8 to ON and
the dip switches 1, 3, 4, 6 and 7 to OFF.

6. Return to control operation

Push Reset

LED1: Red
LED2: Off
LEDS3: Blinks in green

Change all the dip switches to OFF and push
the reset button.



8-3-6 Analog Output Signal Zero-span

The minimum value (zero: 4 mA) and maximum value (zero + span value: 20 mA) of the output analog output

signal are saved in the control circuit board of the actuator.

8-3-6-1. Analog output signal zero setting (Output min current value)

1. Switching to the setting mode

Push Reset

LED1: Orange
LED2: Off
LEDS3: Orange/Green

2. Minimum analog output signal
adjustment (Dip switch change)

LED1: Orange
LED2: Off
LEDS: Orange

Set the dip switch 8 to ON and the dip switches
1,2, 3,4,5, 6, and 7 to OFF. Then push the
reset button.

3. Minimum analog output signal adjustment

Toggle switch V4
oggie s Analog output signal decrease

Set the dip switches 3, 7 and 8 to ON and
the dip switches 1, 2, 4, 5 and 6 to OFF.

4. Minimum analog output signal set
(Dip switch change)

Connect the terminal block tester and adjust
the analog output signal to 4 mA with the
toggle switch.

5. Save of minimum analog output signal
(Minimum value set)

LED1: Orange
LED2: Off
LED3: Orange

When LED3 blinks
in green, setting is

Toggle switch completed.

Tilt the toggle switch for 3 seconds or more
until LED3 blinks in green.

Set the dip switches 3 and 8 to ON and the
dip switches 1, 2, 4, 5, 6 and 7 to OFF.

28 -




8-3-6-2. Analog output signal span setting (Output maximum current value)
* Be sure to set the analog output signal to zero before setting the maximum current.

6. Maximum analog output signal
adjustment (Dip switch change)

LED1: Orange
LED2: Off
LED3: Orange

Set the dip switches 3, 5, 7, and 8 to ON and
the dip switches 1, 2, 4, and 6 to OFF.

8. Maximum analog output signal set (Dip
switch change)

7. Maximum analog output signal
adjustment

—
Toggl itch .
oggle switc ~ Analog output signal decrease

Connect the terminal block tester and adjust
the analog output signal to 20 mA with the
toggle switch.

9. Save of minimum analog output signal
(Minimum value set)

LED1: Orange
LED2: Off
LED3: Orange

When LED3 blinks

/ in green, setting is

completed.

Toggle switch

Set the dip switches 3, 5 and 8 to ON and the
dip switches 1, 2, 4, 6 and 7 to OFF.

10. Return to control operation

Push Reset

LED1: Red
LED2: Off
LEDS: blinks in green

Change all the dip switches to OFF and push
the reset button.

Tilt the toggle switch for 3 seconds or more
until LED3 blinks in green.
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9. Maintenance

9-1. Lubrication

- As needed grease has been applied using molybdenum disulfide (M0S2) grease excellent in
pressure resistance with long life, lubrication is not needed as a rule.

9-2. Periodic operation

- When the valve is not opened/closed for a long period of time, check that there is no
abnormality by making a plan and operating the valve for a fixed period of time
(recommended: once per a week).

9-3. Removal of soiling

- When soiling of the motor is noticeable, wipe it off with alcoholic degreasing solution. Please
read the precautions for use of the degreasing solution before its use.
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10. Troubleshooting

At Trial Run
LED Indication c Count
- . ause ountermeasures
Failure Description LED 1 LED 3
Off Off The power source is not Check the power source.
turned on.
o Orange/Green | The selected mode is the | Set the dip switch 8 to OFF and
range - ;
blinking alternately | setting mode. reset.
Green blinking . .
Red 2 times/sec. Control by the analog input signal
Set the mode to the automatic
- Operation by contact | mode.
Green Green blinking | . . .
Operation failure input is enabled. ?Gpen the terminal blocks 13 to
(Operation does not Orange/Green | Analog input signal off is .
start). Red blinking alternately | determined. Check the signal wire.
(Abnormal Green blinkin
. r inking . .
operation) Green 2 times/sec. Control by the contact input signal
Green Green blinking Broken contact input Check the contact signal wire.
2 times/sec. wire
Set the mode to the contact
Red Green blinking | Control in the automatic | input mode.
2 times/sec. mode is enabled. Make a short circuit in terminal
blocks 13-16.
Red or Red Abnormal potentiometer Re-adj_ust or replace the
Green potentiometer.
Stops at near Red or Red/Orange Stopper bolt adjustment .
full-open Green | blinking alternately | failure Re-adjust the stopper bolt.
St_opper bolt adjustment Re-adjust the stopper bolt.
Stops at near Red or Red/Orange | failure
full-close Green | blinking alternately . Inspect the valve and adjust the
Valve torque increase o
full-close position.
Full-close/Full-open . . . Check the signal value of the
Red or Green blinking | Analog input signal is not . X
!amp. does not Green 2 times/sec. input correctly. dgwce which outputs the analog
illuminate. signal.
During Operation
Move the valve body with the
Foreign substances are | manual handle and remove
Red or Red/Orange caught in the valve. foreign substances, then push
Green | blinking alternatel the reset button.
Operation failure g Y "Motor thermal protector | Restore by resetting.
has operated due to high | Check the control parameters
frequency operation related to adjustment.
Red or Red Abnormal potentiometer Re-adj_ust or replace the
Green potentiometer.
Red or The motor internal
G Red blinking temperature has Lower the ambient temperature.
reen o
. exceeded 50°C.
Alarm is output. Hunching (High
Red or L gmigh =~ Check the control parameters
Orange blinking | frequency operation) is )
Green detected related to adjustment.

LED Indication in Normal Operating State

LED1: Red

blocks 13 to 16 are not connected).

Green

16 are connected)

LED2:
LEDS3:

indication colors.
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The LED illuminates red when operation is controlled by the analog input signal (terminal

The LED illuminates green when operation is controlled by contact input (terminal blocks 13 —

The LED illuminates when operation of the AC motor included in the motor is controlled.
Abnormalities and alarm occurrence state of the motor are indicated by a combination of
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