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Thank you for purchasing an Oriental Motor product.

This Operating Manual describes product handling procedures and safety precautions.
* Please read it thoroughly to ensure safe operation.

 Always keep the manual where it is readily available.



Safety precautions

Only qualified personnel should work with the product.
Use the product correctly after thoroughly reading the section “Safety precautions.”

The precautions described below are intended to prevent danger or injury to the user and other personnel through
safe, correct use of the product. Use the product only after carefully reading and fully understanding these
instructions.

AWarning

Handling the product without observing the instructions that accompany a “Warning” symbol may result in serious
injury or death.

A\ Caution

Handling the product without observing the instructions that accompany a “Caution” symbol may result in injury or
property damage.

Note

The items under this heading contain important handling instructions that the user should observe to ensure safe
use of the product.

/\ Warning

General

* Do not use the product in explosive or corrosive environments, in the presence of flammable gases, locations
subjected to splashing water, or near combustibles. Doing so may result in fire, electric shock or injury.

+ Assign qualified personnel the task of installing, wiring, operating/controlling, inspecting and troubleshooting the
product. Failure to do so may result in fire, electric shock or injury.

* Do not transport, install the product, perform connections or inspections when the power is on. Always turn the
power off before carrying out these operations. Failure to do so may result in electric shock.

* Turn off the power in the event the overheat protection device (thermal protector) is triggered. Failure to do so may
result in injury or damage to equipment, since the fan will start abruptly when the overheat protection device
(thermal protector) is automatically reset.

Installation

* To prevent the risk of electric shock, use the motor for class I equipment only.

* Install the motor in an enclosure in order to prevent electric shock or injury.

* Install the motor so as to avoid contact with hands, or ground it to prevent the risk of electric shock.

Connection

+ Keep the speed control pack’s input-power voltage within the specification to avoid fire and electric shock.

» Connect the cables securely according to the wiring diagram in order to prevent fire and electric shock.

* Do not forcibly bend, pull or pinch the cable. Doing so may fire and electric shock.

* To prevent electric shock, be sure to install the insulation cover over the speed control pack’s terminals after
making connections.

* Be sure to insulate the connection terminal of the capacitor and speed potentiometer. Failure to do so may result in
electric shock.

*» The speed-control pack is not equipped with overcurrent protection. Install a device for overcurrent protection (e.g.
circuit breaker) before connecting the unit to the power source. Failure to do so may result in fire.

* Provide reinforced insulation between speed-setting input terminals 8 and 9 before connecting with the SELV
circuit. Since it's not designed with adequate insulation to handle hazardous voltage, the circuit used for voltage
control is subject to dangerously high voltage. Failure to do so may result in electric shock.

Operation
* Turn off the speed control pack power in the event of a power failure, or the motor may suddenly start when the
power is restored and may cause injury or damage to equipment.



Maintenance and inspection
* Do not touch the connection terminals of the speed control pack and capacitor immediately after the power is
turned off (for a period of 10 seconds). The residual voltage may cause electric shock.

Repair, disassembly and modification
* Do not disassemble or modify the motor or speed control pack. This may cause electric shock or injury. Refer all
such internal inspections and repairs to the branch or sales office from which you purchased the product.

/\ Caution

General

* Do not use the motor and speed control pack beyond their specifications, or electric shock, injury or damage to
equipment may result.

* Keep your fingers and objects out of the openings in the motor, or electric shock, injury or damage to equipment
may result.

* Do not touch the motor during operation or immediately after stopping. The surface is hot and may cause a burn.

Transportation
* Do not hold the motor output shaft or motor cable. This may cause injury.

Installation

» Keep the area around the motor and speed control pack free of combustible materials in order to prevent fire or a
burn.

* To prevent the risk of damage to equipment, leave nothing around the motor and speed control pack that would
obstruct ventilation.

» The motor should be firmly secured on the metallic plate in order to prevent injury and damage to the equipment.

* Provide a cover over the rotating parts (output shaft) of the motor to prevent injury.

Connection
* Install a ground-leakage breaker. Failure to do so may result in fire.

Operation

» Use a motor and speed control pack only in the specified combination. An incorrect combination may cause a fire.

* Provide an emergency-stop device or emergency-stop circuit external to the equipment so that the entire
equipment will operate safely in the event of a system failure or malfunction. Failure to do so may result in injury.

» Immediately when trouble has occurred, stop running and turn off the speed control pack power. Failure to do so
may result in fire, electric shock or injury.

* Before supplying power to the speed control pack, turn all control inputs to the speed control pack to “OFF.”
Otherwise, the motor may start suddenly and cause injury or damage to equipment.

* To prevent bodily injury, do not touch the rotating parts (output shaft and cooling fan) of the motor during operation.

» The motor’s surface temperature may exceed 70°C, even under normal operating conditions. If a motor is
accessible during operation, post the warning label shown in the figure in a conspicuous position to prevent the risk

of burns. f

Warning label

* To prevent electric shock, use only an insulated screwdriver to adjust the built-in timing potentiometer on the top of
the speed control pack.

Maintenance and inspection

+ Conduct the insulation resistance measurement or withstand voltage test separately on the motor and the speed
control pack.
Conducting the insulation resistance measurement or withstand voltage test with the motor and speed control pack
connected may result in injury or damage to equipment.

* To prevent the risk of electric shock, do not touch the terminals while measuring the insulation resistance or
conducting a voltage-resistance test.

Disposal
* When disposing of the motor or speed control pack, treat them as ordinary industrial waste.



Checking the package contents

Checking the contents

Make sure that you have received all of the items listed below.
If an accessory is missing or damaged, contact the nearest ORIENTAL MOTOR office.

¢ MOOr e 1 piece *» Speed potentiometer ..........ccccooeeiiiinnnne 1 piece

* CapaCitor ......cccveeveeeieieee e 1 piece (with adjustment knob, dial plate and insulated sheet)
L 02-ToL=Tor) (o] o= | o J 1 piece » Operating manual..........ccccoooeveeiinieieeenne 1 piece

*» Speed control pack ...........ccccveeeiiiiiieneen. 1 piece

« Surface connection socket ............c........... 1 piece

Motors and speed control packs have been designed and inspected according to the following standards.
Recognized name and certified name are motor model name and speed control pack name.

Motor Speed control pack
UL508

UL2111, UL1004 CSA C22 2 No.14
Standards CSA C22.2 No.100, CSA C22.2 No.77 EN50178

EN60950-1 EN60950-1
Apprications for EN60034-1, EN60034-5, IEC60664-1
standards IEC60034-11 (15W ~ 60W type)
Certification body UL, VDE UL, TUV Rheinland

UL File No. E64199 (6W type)

. E64197 (15W ~ 60W type) UL File No. E91291
Standards File No. | \/ne | cence No.114919 (6W type) TUV Licence No. R9551853
No.6751 (15W ~ 60W type)

Installation category II, Pollution degree 2, Class I (For EN/IEC standards)
Installation When the machinary to which the motor is mounted requires installation category III and
conditions pollution degree 3 specifications, install the motor in a cabinet that comply with IP54 and

connect to power supply via an isolation transformer.

xVoluntary display of the CE mark conforming to the Low Voltage Directives.

* Units with model numbers ending in “E” are in conformance with the EMC directive.
To ensure conformance with EMC directive be sure to conduct EMC measures with the product assembled in your
equipment by referring to “Installing and wiring in compliance with EMC directive” on page 10.

* The certificate by VDE is valid only for the motor assembly itself. The capacitor is not included in the certificate.
However, both the motor assembly and capacitor combined have been tested against and have passed
EN60950-1 Annex B.8.

A running heating test and a locked-rotor test has been conducted with a aluminum radiation plate of size indicated
below. For the motor with a gearhead, tests have been conducted with a gearhead instead of the radiation plate.

[Unit: mm (inch)]

Motor frame size Size Thickness Material
060 (O2.36) 115 x 115 (4.53 x 4.53)
070 (O2.76) 125 x 125 (4.92 % 4.92) 5
080 (O3.15) 135 x 135 (5.31 x 5.31) (0.20) Aluminium

(

( (
090 (003.54): 40W type | 165 x 165 (6.50 x 6.50)
0190 (003.54): 60W type | 200 x 200 (7.87 x 7.87)

B Standards for accessories
Capacitor UL File N0.83671 (CYWT2)
Capacitor cap UL File No. E56078 (YDTU2)
Surface connection socket | UL File No. E87929 (SWIV2), CSA File No. LR31928
Speed potentiometer _




Checking the product name and motor-speed control pack combination
This product comes in a combined set consisting of a motor and a speed control pack. When the product first

arrives, check the name plates to confirm that you have received the correct motor, capacitor and speed control pack

combination.

HEIinduction motor

100V/110V/115V type
Speed .
Unit model #1 Motor model control pack |Capacitor model Compatible gearhe'ad
(sold separately) *2

model
S$C206-001WJ | MSM206-001W -
S$C206-401WJ | MSM206-401W CH35FAUL 2GNOK
S$C206-001WU | MSM206-001W —
$C206-401TWU | MSM206-401W CH25FAUL 2GNOK
SC315-001WJ | MSM315-001W —
SC315-401WJ | MSM315-401W CH55FAUL 3GNOK
SC315-001WU | MSM315-001W -
SC315-401WU | MSM315-401W CHA5FAUL 3GNOK
SC425-001WJ | MSM425-001W —
SC425-401WJ | MSM425-401W SSP-1 CHB0CFAUL AGNOK, 4GNORH, 4GNORA
SC425-001WU | MSM425-001W CH65CFAUL —
SC425-401TWU | MSM425-401W AGNOK, 4GNORH, 4GNORA
SC540-001WJ | MSM540-001W -
SC540-401WJ | MSM540-401W CH110CFAUL 5GNOK, 5GNORH, 5GNORA
SC540-001WU | MSM540-001W -
SC540-401WU | MSM540-401W CH90CFAUL 5GNOK, 5GNORH, 5GNORA
SC560-001WJ | MSM560-001W —
SC560-501WJ | MSM560-501W CH200CFAUL 5GUOK, 5GUOKB, 5GUORH, 5GUORA
SC560-001WU [ MSM560-001W —
SC560-501WU [ MSM560-501W CH180CFAUL 5GUOK, 5GUOKB, 5GUORH, 5GUORA

200V/220V/230V type
Speed .
Unit model #1 Motor model control pack |Capacitor model Compatible gearhe'ad
(sold separately) *2

model
$C206-002WJ | MSM206-002W -
S$C206-402WJ | MSM206-402W CHOBBFAUL 2GNOK
S$C206-002WE | MSM206-002W -
S$C206-402WE | MSM206-402W CHOSBFAUL 2GNOK
SC315-002WJ | MSM315-002W —
SC315-402WJ | MSM315-402W CH15BFAUL 3GNOK
SC315-002WE | MSM315-002W -
SC315-402WE | MSM315-402W CH10BFAUL 3GNOK
SC425-002WJ | MSM425-002W CH18BFAUL —
SC425-402WJ | MSM425-402W SSP-2 AGNOK, 4GNORH, 4GNORA
SC425-002WE | MSM425-002W CH15BFAUL -
SC425-402WE | MSM425-402W AGNOK, 4GNORH, AGNORA
SC540-002WJ | MSM540-002W -
SC540-402WJ | MSM540-402W CH30BFAUL 5GNOK, 5GNORH, 5GNORA
SC540-002WE | MSM540-002W -
SC540-402WE | MSM540-402W CH23BFAUL 5GNOK, 5GNORH, 5GNORA
SC560-002WJ | MSM560-002W CH50BFAUL -
SC560-502WJ | MSM560-502W 5GUOK, 5GUOKB, 5GUORH, 5GUORA
SC560-002WE | MSM560-002W CH40BFAUL —

SC560-502WE

MSM560-502W

5GULK, 5GUOKB, 5GUORH, 5GULIRA

x1 Unit model name is not the recognized name and certified name under the various safety standards.
Recognized name and certified name are motor model name and speed control pack name.
x2 The gear ratio appears at the position in the model number indicated by the box (O).



HReversible motor

100V/110V/115V type
Speed .
Unit model *1 Motor model control pack |Capacitor model Compatible gearhelad
(sold separately) *2

model
SC206-011WJ | MSM206-011W =
SC206-411WJ | MSM206-411W CHA4SFAUL 2GNOK
SC206-011TWU | MSM206-011W -
SC206-411WU | MSM206-411W CH3SFAUL 2GNOK
SC315-011WJ | MSM315-011W -
SC315-411WJ | MSM315-411W CH75FAUL 3GNOK
SC315-011TWU | MSM315-011W —
SC315-411TWU | MSM315-411W CH6OFAUL 3GNOK
SC425-011WJ | MSM425-011W —
SC425-411WJ | MSM425-411W SSP1 CH100CFAUL AGNOK, AGNORH, 4AGNORA
SC425-011WU | MSM425-011W ' CHBOCEAUL -
SC425-411TWU | MSM425-411W AGNOK, AGNORH, 4AGNORA
SC540-011WJ | MSM540-011W -
SC540-411WJ | MSM540-411W CH160CFAUL 5GNOK, 5GNORH, 5GNORA
SC540-011WU | MSM540-011W -
SC540-411WU | MSM540-411W CH120CFAUL 5GNOK, 5GNORH, 5GNORA
SC560-011WJ | MSM560-011W -
SC560-511WJ | MSM560-511W CH250CFAUL 5GUOK, 5GUOKB, 5GUORH, 5GUORA
SC560-011TWU | MSM560-011W -
SC560-511TWU | MSM560-511W CH200CFAUL 5GUOK, 5GUOKB, 5GUORH, 5GUORA

200V/220V/230V type
Speed .
Unit model #1 Motor model control pack |Capacitor model Compatible gearhelad
(sold separately) *2

model
$C206-012WJ | MSM206-012W -
$C206-412WJ | MSM206-412W CH10BFAUL 2GNOK
SC206-012WE | MSM206-012W -
SC206-412WE | MSM206-412W CHOBBFAUL 2GNOK
SC315-012WJ | MSM315-012W -
SC315-412WJ | MSM315-412W CH18BFAUL 3GNOK
SC315-012WE | MSM315-012W -
SC315-412WE | MSM315-412W CH15BFAUL 3GNOK
SC425-012WJ | MSM425-012W -
SC425-412WJ | MSM425-412W SSP.2 CH25BFAUL AGNOK, 4AGNORH, 4AGNORA
SC425-012WE | MSM425-012W CH20BFAUL -
SC425-412WE | MSM425-412W AGNOK, 4AGNORH, 4AGNORA
SC540-012WJ | MSM540-012W -
SC540-412WJ | MSM540-412W CH40BFAUL 5GNOK, 5GNORH, 5GNORA
SC540-012WE | MSM540-012W -
SC540-412WE | MSM540-412W CH35BFAUL 5GNOK, 5GNORH, 5GNORA
SC560-012WJ | MSM560-012W CH60BFAUL -
SC560-512WJ | MSM560-512W 5GUOK, 5GUOKB, 5GUORH, 5GUORA
SC560-012WE | MSM560-012W CH50BFAUL -

SC560-512WE

MSM560-512W

5GUOK, 5GUOKB, 5GUCRH, 5GUORA

*1 Unit model name is not the recognized name and certified name under the various safety standards.
Recognized name and certified name are motor model name and speed control pack name.
%2 The gear ratio appears at the position in the model number indicated by the box (O).



Installation

Location for installation

The motor and speed control pack are designed and manufactured for installation in equipment.
Install them in a well-ventilated location that provides easy access for inspection. The location must also satisfy the
following conditions:
* Inside an enclosure that is installed indoors (provide vent holes)
» Operating ambient temperature Motor: —10°C ~ +40°C (+14°F ~ +104°F) (non-freezing)
—10°C ~ +50°C (+14°F ~ +122°F) for single-phase 100V, 200V
Speed control pack: 0°C ~ +40°C (+32°F ~ +104°F) (non-freezing)
* Operating ambient humidity 85%, maximum (no condensation)
* Area that is free from an explosive nature or toxic gas (such as sulfuric gas) or liquid
* Area not exposed to direct sun
* Area free of excessive amount dust, iron particles or the like
« Area not subject to splashing water (storms, water droplets), oil (oil droplets) or other liquids
* Area free of excessive salt
* Area not subject to continuous vibration or excessive shocks
* Area free of excessive electromagnetic noise (from welders, power machinery, etc.)
* Area free of radioactive materials, magnetic fields or vacuum
» 1000m or less above sea level

Mounting the motor

HBRound shaft motor
1. Drill holes in the mounting plate that match the screws and the
Nut motor’s dimensions.

Spring washer 2. Use screws, washers, and nuts listed below to fasten the
motor to the mounting plate. Make sure that no gaps are left
between the motor and the surface of the mounting plate.

Use screws of an appropriate length.

Mounting screws

not provided .
(notp ) Mounting screws

Motor frame size Screw size Tightening torque
060mm (02.36in.) M4 2.0N'm (18Ib-in)
O70mm (0O2.76in.) M5 2.5N'm (22Ib-in)
080mm (O3.15in.) M5 2.5N'm (22Ib-in)
090mm (03.54in.) M6 3.0N'm (27Ib-in)

Note Do not insert the motor into the mounting hole at an angle or force it in, as this could scratch the flange and
damage the motor.

HPinion shaft motor
1. Drill holes in the mounting plate that match the screws and the

M motor’s dimensions.
Nut Motor 2. Attach the motor and gearhead using the screws supplied with
Washor wg the gearhead (sold separately). Attach by using the pilot
/ section as a guide and rotating the gearhead gently left and
right, being careful that the shaft's gear pinion section does not
Screws provided strike the gearhead side plate (metal plate) or gears strongly.

with gearhead 3. Fasten the screws supplied with the gearhead to the mounting

plate. Attach so that no gaps are left between the motor
®" Mounting plate flange surface and the gearhead pilot section end surface.
Refer to the gearhead operation manual for further details
concerning mounting (gearhead sold separately).

Note - Confirm gearhead compatibility by checking the table in section “Checking the product name and motor-speed
control pack combination” on page 5.
» Keep the motor and gearhead’s pilot section free of dirt, as the presence of dirt can result in inadequate
fastening and cause grease to leak from the gearhead.
« Scratches and dents on the gears can cause unusual sounds.



EMotor with cooling fan
When mounting a motor with a cooling fan onto a device, open a

Equiprent Inflow ventilation hole or leave 10mm (0.4in.) or more behind the fan
cover so that the cooling inlet on the back of the motor cover is
— not blocked.
* Dimensions in millimeters (inches).
Outflow
10
(0.4)

Mounting the capacitor

Check to see that the capacitor is the one you ordered before
installation.
Use M4 screws (not supplied) to install the capacitor.

*Dimensions in millimeters (inches).

4.3
(.169DIA.)

Note - Do not let the screw fastening torque exceed 1N-m (141.60z-in) to prevent damage to the mounting feet.
» Mount capacitor at least 10cm (3.94in.) away from the motor. If it is located closer, the life of the capacitor will
be shortened.

Mounting the speed control pack

The surface connection socket (provided) of protection grade is IP10.
Please attach the insulation cover as follows for protection from touching the terminal of socket.

Surface connection socket 1. Mount the surface connection socket to the DIN rail or
fasten with screws. Mount so that the insertion notch is
facing downward.

Insulation cover

Speed control pack rl- 2

. Insert the speed control pack’s terminal firmly into the
surface connection socket.

3. Fasten securely by inserting the surface connection
socket’s mounting hook into the speed control pack.

L

Fastening hook

Insertion notch



Speed potentiometer installation

AWarning « Be sure to insulate the connection terminal of the acpacitir and speed potentiometer. Failure to do
so may result in electric shock.

Note Don’t rotate the adjustment knob with more than 0.9N-m (7.971b-in) of force. Excessive force on the knob is
dangerous because it causes rotational abnormallities by slipping of the adjustment shaft.

HSpeed potentiometer installation

1. Attach the speed potentiometer using the insulated sheet to the mounting panel as follows.

2. Attach the dial plate and crown washer, and fix by nut. (fastening torque: less than 0.45N-m [3.98Ib-in])
3. Attach the knob, and fix by setscrew. (fastening torque: less than 0.4N-m [3.54Ib-in])

Example of the installation of the speed potentiometer

Speed potentiometer

Insulated sheet Mouting panel

Dial plate
[Unit: mm (inch)]

7.5:0.4
Set screw (295)
Knob P C\
23 |/ \__@10
(.118DIA.) (.394DIA.)

Mounting hole reference

demiensions
Crown washer

HSpeed potentiometer soldering terminal
Fix the speed potentiometer terminal and lead wire in place with a heat shrink tube or the like.
Please follow the following method.

Insulated sheet
Dial plate

Speed potentiometer Knob

Terminal

Heat shrink tube

Lead wire

Mounting panel .
P Lead wire

Soldered (It wind up a lead wire 2 - 3 times)

DETAIL

1. Pass the lead through the terminal hole and wrap it two or three times.
2. Solder the lead wire to the terminal.
3. Cover the soldered area with a heat shrink tube.
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Installing and wiring in compliance with EMC directive

B General

@ EMC directive (89/336/EEC, 92/31/EEC)

The SC series units with model numbers ending in “E” are in conformance with the EMC directive.

The SC series has been designed and manufactured for incorporation in general industrial machinery. The EMC
directive requires that the equipment incorporating this product comply with these directives.

The installation and wiring method is the basic methods that would effectively allow the customer’s equipment to be
compliant with the EMC directive.

At Oriental Motor EMC measures are performed with the optional extension cables connected.

The compliance of the final machinery with the EMC directive will depend on such factors as configuration, wiring,
layout and risk involved in the control-system equipment and electrical parts. It therefore must be verified through
EMC measures by the customer of the machinery.

@ Applicable standards

EMI
Emission Tests EN61000-6-4
Radiated Emission Test EN55011
Conducted Emission Test EN55011
EMS
Immunity Tests EN61000-6-2
Radiation Field Immunity Test IEC61000-4-3

Electrostatic Discharge Immunity Test IEC61000-4-2
Fast Transient / Burst Immunity Test IEC61000-4-4
Conductive Noise Immunity Test IEC61000-4-6

HInstalling and wiring

Effective measures must be taken against the EMI that the SC series may give to adjacent control-system
equipment, as well as the EMS of the SC series itself, in order to prevent a serious functional impediment in the
machinery.

The use of the following installation and wiring methods will enable the SC series to be compliant with the EMC
directive (the aforementioned compliance standards).

€ Grounding procedure

The cable used to ground the motor must be as thick and short to the grounding point as possible so that no
potential difference is generated. Choose a large, thick and uniformly conductive surface for the grounding point.
Scrape the paint away from the mounting flange and connect the grounding cable along with a set screw to the
grounding point, using an inner-clip washer.

€ Connecting mains filter for power source line

Install a mains filter in the power source line in order to prevent the noise generated within the speed control pack
from propagating outside via the power source line.

Connect a mains filter in the AC input line to the speed control pack in order to prevent the noise generated by the
control system within the enclosure from propagating outside via the power source line.

For mains filters, use FN250-12/07 (manufactured by Schaffner Electronik AG), 10ESK1 (by CORCOM),
ZAG2210-11S (by TDK), or an equivalent.

Install the mains filter as close to the AC input terminal as possible, and use cable clamps and other means to
secure the input and output cables firmly to the surface of the enclosure. Connect the ground terminal of the mains
filter to the grounding point, using as thick and short a wire as possible.

Do not place the AC input cable (AWG18: 0.75mm? or more) parallel with the mains-filter output cable (AWG18:
0.75mm? or more). Parallel placement will reduce mains-filter effectiveness if the enclosure’s internal noise is
directly coupled to the power-supply cable by means of stray capacitance.

& Mains filter for power source

10ESK1 (CORCOM) ZAG2210-11S (TDK)

FN250-12/07
(Schaffner Electronik AG)



@ Motor cable connection
When the motor cable is extended, use a cable of AWG20 (0.5mm?) or more with a length of 10m (32ft.) or less.
When the generator lead is extended, use a shielded cable. The cable must be purchased separately.

@ Wiring the signal cable

For the signal cable for the speed-control pack, use a braided-shielded cable of AWG28 (0.08mm? in diameter) with
an insulator, located between the braided shield and lead wire conductor, having a minimum thickness of 0.4mm.
The length of the cable should be as short as possible. The shielded cable must be purchased separately.

To ground a shielded cable, use a metal cable clamp or similar device that will maintain contact with the entire
circumference of the shielded cable. Attach a cable clamp as close to the end of the cable as possible, and connect
it to an appropriate grounding point as shown in the figure.

Shielded cable

Cable clamp

€ Others

» Connect the motor and other peripheral control equipment directly to the grounding point so as to prevent a
potential difference from developing between grounds.

* When relays or electromagnetic switches are used together with the system, use mains filters and CR circuits to
suppress surges generated by them.

» Keep cables as short as possible without coiling and bundling extra lengths.

* Place the power cables such as the motor and power-supply cables as far apart [100 to 200mm (3.94 to 7.87in.)]
as possible from the signal cables. If they have to cross, cross them at a right angle. Place the AC input cable and
output cable of a mains filter separately from each other.

11
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¢ Example of motor and speed control pack installation and wiring

Motor

‘%;

2m }
SSP-2
BY
: @
B o D
@
E Capacitor
(—é B
A
L
N 3' ’ C @

Power input Grounded Panel

A: Cable clamp
B: Signal cableC
C: Power cablel
D: Motor cable
E: Mains filter

HMPrecautions about static electricity
Static electricity may cause the speed control pack to malfunction or become damaged. Be careful when handling
the speed control pack with the power on.

Note Do not come close to or touch the speed control pack while the power is on.



Connection and operation

Note - This motor is a B type insulation motor. Make sure that the motor case temperature does not exceed 90°C
(194°F) during motor operation. Operating the motor above 90°C (194°F) will shorten the life of the coil and
the ball bearings. Motor case temperature can be measured by fastening a thermometer to the motor’s
surface, or with thermo-tape.

+ Before reversing the direction of rotation of the motor, make sure that the motor has stopped completely.

» Change the motor’s direction of rotation only after the motor has come to a complete stop. If you try to change
direction before it has stopped, you may be unsuccessful or it may take extra time.

* Do not connect to an IT power system.

* For use in Europe, use a voltage-lowering insulation transformer to supply power.

» Connect the motor according to the “Connection diagram” shown below.
* Insulate all the wire connections, such as the connection between the motor and the capacitor connection.
Capacitor caps are available to insulate capacitor connection.

Capacitor cap

1. Pass the lead wires through the capacitor cover as shown in
the figure.

2. Connect the lead wires to the terminals or use terminal ends.

3. Cap the capacitor with the capacitor cover.

Capacitor
* For this speed control pack, the over current protection (FUSE) is not installed. Please install external circuit
breaker of rating indicated below at the line of power source to this control pack.

100V/110V/115V type 200V/220V/230V type
Rating AC250V 5A AC250V 2A

The circuit breaker should be approved type according to appropriate standard.
(UL1416, CSA2-22 No.0, CSA2-22 No.1, VDE 0631, EN60730 etc.)

Connection of motor, speed control pack and speed potentiometer

EConnection diagram
6W ~ 40W type

Rating *

SW1 AC125V 5A (AC250V 5A)

SW2 DC20V 10mA
Speed potentiometer
(1, 3: Number of SW3 AC125V 5A (AC250V 5A)
terminal) (CRRO, COf Ro = 5 ~ 200Q

circuit for

surge suppression) Co=0.1 ~ 0.2uF, 200WV (400WV)
! Circuit breaker | AC250V 5A (AC250V 2A)

* The 200V/220V/230V type is given in parentheses.

RUN
cw

-0 O-#5W2 cowg D
STOP @ :( :)
Surface connection socket of speed control pack
(1 ~ 11: Number of terminal)

gumgm [ =g=y _Black
]

rRoWHCo'_J CW Red
SW3 O) hd © Motor

o . _ White
—lcow |] ?

[O=1O]!

o Co

)

Capacitor
for the motor Tachometer
N = = generator
10 i3 1) [2
N

—O\_O— o//o O AC100V 50/60Hz [ AC200V 50/60Hz
! ! O/'/ AC110V 60Hz | AC220V 60Hz
OO O O AC115V 60Hz  \AC230V 50/60Hz

Circuit breaker swi

13



60W type

Rating *
SWH1 AC125V 5A (AC250V 5A)
Speed potentiometer SW2 DC20V 10mA
(1, 3: Number of
terminal) Sw3 AC125V 5A (AC250V 5A)
(CRRcci)r’c(Liict) for Ro =5 ~ 2000
| surge suppression)| CO = 0-1 = 0.2uF, 200WV (400WV)
Circuit breaker | AC250V 5A (AC250V 2A)
RUN # The 200V/220V/230V type is given in parentheses.
¢-0 > O-$5W2 YPels g P
STOP
Surface connection socket of speed control pack
(1 ~ 11: Number of terminal) Black
swa [RY Co'_J cw Red

O)C i White
,_TCCW ] ﬁ _ Orange

F

Ro Co

Capacitor

(3) for the motor

olelililole Blue

O Generator Jeads

SHES = (Twisted pair wire) Motor

/

—O\_O— o7 o O AC100V 50/60Hz [ AC200V 50/60Hz
! ! , AC110V 60Hz AC220V 60Hz
-ono+—0~"0 OAC115V 60Hz  \AC230V 50/60Hz

Circuit breaker

Use the SW3 switch to change the motor’s rotation direction.
The motor rotation direction in the connection diagram is when viewed from the motor’s output shaft side.
“CW” indicates clockwise and “CCW” counterclockwise.

Note - Be aware that when the speed setting signal wire (between 8 and 9) or the generator leads (between 1 and
11) is disconnected, the motor rotation speed reaches its maximum level.
* Do not start and stop the motor by turning the SW1 power switch on and off. The voltage surge that occurs
when the switch is turned on/off can damage the speed control pack. Start and stop the motor by turning the
SW2 switch to RUN/STOP.
» Change the rotation direction of an induction motor only after it has come to a complete stop. Attempts to
change rotation direction before the motor has stopped may be unsuccessful or take extra time.

B Capacitor connection

AMP 187 series The capacitor internal wiring is as follows:

Capacitor terminals are internally electrically connected in twos; A-B and C - D for
easy connection.

For easy to install terminals use 187 series AMP FASTON terminals.

For lead wire connection, use one lead wire for each individual terminal.




Speed control by external DC control voltage

AWarning * Provide reinforced insulation between speed-setting input terminals 8 and 9 before connecting with
the SELV circuit*. Since it's not designed with adequate insulation to handle hazardous voltage, the
circuit used for voltage control is subject to dangerously high voltage. Failure to do so may result in
electric shock.

Note Check that the power supply to the DC power supply comes from an AC power supply through a transformer and
is insulated.

* A SELV circuit means safety extra low voltage (Max. 60VDC or 42.4VDC peak) and insulated by reinforced
insulation from hazardous voltage.

HECase of non SELV circuit

Speed control pack When controlling the speed with an external power
Not SELV supply, connect as shown in the diagram at left.
+(8 + “ _ T ]
Hazard voltage J_ 0~ 6VDG See “External DQ voltage §peed characteristics” on
circuit 1kQ 1/4W T 1omAand up page 19, for details on setting the speed.
GND(9 -
Bl Case of SELV circuit
Speed control pack Photocoupler
(reinforced insulation type) SELV
rzaavaage ] o - Iy
azard votage : ,
circuit Fiv H ;‘ 5 % ! VIF '|' 0~6VDC
GND(9) 47T -

Acceleration/deceleration

ACauti on ° To prevent electric shock, use only an insulated screwdriver to adjust the built-in timing potentiometer
on the top of the speed control pack.

SC series has a special function allowing slow linear acceleration from the start to the operating speed and slow
linear deceleration from the operating speed down to zero.

In this way it is possible to prevent shock to the load or to accelerate/decelerate smoothly.

The desired values for acceleration and deceleration times can be set independently using the built-in timing
potentiometers on the top of the control pack.

ooo

B Acceleration/deceleration characteristics
[Example: 50HZz]

Speed
[r/min]
1400 — L == Motor motion profile with
Setting time acceleration/deceleration operation
— Motor motion profile without

acceleration/deceleration operation

0
. . Time
Minimum deceleration

Acceleration Deceleration

15



Speed control pack front panel Turning the dial in a clockwise direction extends the acceleration/
deceleration time. Acceleration and deceleration time can be adjusted

SSP-1 within a range of 2 to 10 seconds.
® | SPEED CONTORL The dials are set to 0 before being shipped from the factory.
mEwraLuoron | PACK . g . .
° e Set the dial to 0 when not performing acceleration/deceleration
N O, wr__| Timing potentiometer operation.
110V ~ 60Hz o for acceleration
INI F1’ EJ§FVC~U?:§0FIR—{EZNT sowsmar H H
18A *[llustration is SSP-1 (100V/110V/115V) type.
INPUT POWER
60W
x| Timing poter?tiometer
o for deceleration
ORIENTAL MOTOR CO,, LTD. SLOWDOWN

Multi-motor control

With the SC series, parallel speed control can be performed by setting multiple motors to nearly the same speed with
one speed-setting variable resistor, as illustrated in the diagram below.

When performing parallel speed control, the speed potentiometer that comes with theunit cannot be used. Use a
speed potentiometer with the required resistance (refer to the example below to determine resistance).

BConnection example for one-way operation

P ine  memeeeae \ Single phase
o OO o AC100V 50/60Hz

' AC110V 60Hz

T O AC115V 60Hz

"""" ! (ACZOOV 50/60Hz>

AC220V 60Hz

AC230V 50/60Hz
Motor

Blue
Capacitor o Blue ;

Motor

Blue
Blue ;
©

Control line

Speed potentiometer VRx

Note - In this case, the assignment of the electrical connection should be identical for all motors/control packs.

* Note that the required resistance rating of the speed potentiometer depends on the number N of motors it
controls simultaneously. Use a speed potentiometer rated 20/N kQ, N/4W instead of the potentiometer
supplied with the control pack. Ideally, all motors rotate at practically the same speed; however, some
variation may occur due to differing loads and manufacturing tolerances. In cases where these slight
differences may become crucial, use an additional potentiometer VRa for fine-tuning between the control line
and terminal 8 of each control pack.



Protection against noise

Protection against noise entry via the power-supply line

The speed control packs of the SC series have a filter against power line noise.

Under normal use, external noise causes no problems.

When the motor is used in a noisy environment caused by high-output control and switching, motor control becomes
unpredictable.

The source of noise is usually a high-output motor, solenoid, high-frequency power supply or electric welder.

A commercially available LC filter is extremely effective in controlling external noise. Optional mains filters (sold
separately) are available from Oriental Motor.

HEWiring example when using an optional mains filter (sold separately)

AC230V 50/60Hz

— _—H— I—<| Surface connection socket of
i l |_| 6 i speed control pack
1 (@) fo) [
1 O O 1
Ogo
o 46
clolllole
N/ Mains filter Circuit breaker SWi1
2 o~ _O— o7 o O AC100V 50/60Hz
- = X ' : : AC110V 60Hz
' ! ' ! AC115V 60Hz
E. : : : AC200V 50/60Hz
L o~ Lo— o~ o Q(ACZZOV 60Hz )

Note To ensure conformance with EMC directive be sure to conduct EMC measures with the product assembled in
your equipment by referring to “Installing and wiring in compliance with EMC directive” on page 10.

17
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Locked rotor burnout protection of motor

AWarning * Turn off the power in the event the overheat protection device (thermal protector) is triggered.
Failure to do so may result in injury or damage to equipment, since the fan will start abruptly when
the overheat protection device (thermal protector) is automatically reset.

This motor is equipped with the ability to prevent the motor from burning out as a result of abnormal heating caused
by variousreasons, which protects the motor in two ways.

B Thermal protection (“TP” “TP211” is stamped on the motor name plate)
When the motor reaches a predetermined temperature, the internal thermal protector is activated and the motor is
stopped.
With the automatic resume feature, the motor automatically begins operating again as soon as the motor temperature
falls.
Always turn the power off before performing inspections.

Thermal protector activation range: Power is turned off at 130°C+5°C (266°F+9°F)

Power is turned back on at 82°C+15°C (180°F+27°F)

HEImpedance protection (“ZP” is stamped on the motor name plate)
When the motor goes into locked rotor condition due to a malfunction, coil impedance rises, suppressing input to the
motor and protecting the motor coil from burnout.



Characteristics

Speed potentiometer resistance value-speed characteristics

Speed [r/min]

2000

1500

1000

500

— 50Hz
--- 60Hz

Resistance [kQ]

The changes in speed caused by resistance values.
Changes are shown on the graph. In actual use, the
circuit error and the error in the voltage produced by the
tachogenerator will cause an error in the set speed of
£10%.

External DC voltage-speed characteristics

Torque

-

—
o
L

N [kgfem]

2000

1500
5
g. 1000 — 50Hz
3 -- - 60Hz
(9]
Q.
(%)
500
0
DC voltage [V]
Safe-operation line
E
z |
1.0 — 50Hz __ |
—-~ 60Hz
1.0 — I -
0.8 4=t g
. SN _-_“‘-
{06 - z ;z i\
OO
foal - A
. >%\SOHZ Safe-operation line il
402+ T —
f \60Hz Safe-operation line N
1 )
O B 1 .

500 1000 1500 1800
Speed [r/min]

The speed control packs of the SC series controls speed
using an external DC control voltage.

The motor stops when the speed is 0V between terminals
8 and 9.

Input power to the speed control motor varies with the
load and the speed. The greater the load, and the lower
the speed, the higher the motor’s temperature will rise.
The graph left displays the relationship between the
speed and the torque characteristics of the AC speed
control motor. The line is referred to as the
safe-operation line and the shaded area is called the
continuous operation area.

The safe-operation line, measured by motor’s
temperature, indicates its operational limit for continuous
usage with the temperature level below the permissible
maximum (in case of using the reversible motor, it is
measured by 30 minute operation).

Whether the motor can be operated continuously or not is
judged by measuring the temperature of the motor case.
When the temperature of the case is below 90°C (194°F),
the motor is capable of continuous operation.

When using a gearhead, be aware that it is necessary to
operate below the maximum permissible torque. If the
actual torque required should exceed the maximum
permissible torque, it may cause possible damage to the
motor and/or shorten its life.
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Troubleshooting

When the motor is not functioning normally, perform an inspection covering the points according to the flowchart.
If the inspection shows that everything is normal but the motor and control unit still are not functioning normally,
contact the nearest ORIENTAL MOTOR office.

When the motor does not rotate

| Motor does not rotate

Remove speed control pack

Short terminals 4
and 10 of the socket

Motor does not rotate

Motor rotates
Replace the speed control pack
after releasing terminals 4 and 10

Remove terminals Motor does not rotate

8and9

Motor rotates

| Motor section is mis-wired |

Recheck the connections of the
capacitors and relays connected
to the motor

| Speed setting section is mis-wired |

| Speed control pack is broken

Check the connection between the
speed potentiometer and the
RUN/STOP switch

At full speed (Can not adjust speed)

Remove speed control pack

Motor rotates

[ Motor runs only at full speed|

Turn power on with

| Motor section is mis-wired |

Recheck the connection between
motor and speed control pack

Replace the speed control pack

pack removed

Motor does not rotate

Short terminals 8

Contact the nearest Oriental Motor
Sales Office

Motor rotates

and 9 of the socket

Motor does not rotate

| Speed setting/feedback section is mis-wired |

| Speed control pack is broken

Recheck the connections between terminals
8and 9

Contact the nearest Oriental Motor
Sales Office



Specifications

General specifications for motors

ltem Specification
Insulation . . -
. 100MQ or more when DC500V megger is applied between the windings and the frame.
resistance
Dielectric Sufficient to withstand 1.5kV at 50Hz or 60Hz applied between the windings and the frame for
strength 1 minute.
Temperature Temperature rise of the coil measured by the change resistance method is 80°C (144°F) or less

rise

after the rated range of operation with a gearhead or equivalent heat radiation plate connected.

Insulation class

Class B [130°C (266°F)]

Operating | =10°C ~+40°C (+14°F ~ +104°F) [-10°C ~ +50°C (+14°F ~ +122°F) for single-phase 100V, 200V]
Temperature Storage —25°C ~ +70°C (—-13°F ~ +158°F)
Transport | -25°C ~ +70°C (-13°F ~ +158°F)
Humidity 85% max. (no condensation)
Operating | 1000m (3280ft.) max.
Altitude Storage 3000m (9842ft.) max.
Transport | 3000m (9842ft.) max.
Degree of 6W ~ 40W type: IP20
protection 60W type: IP40

Speed control pack specifications

Item Specification
Model SSP-1 SSP-2
Voltage/ AC100V+10% 50/60Hz AC200V+10% 50/60Hz
AC110V+£10% 60Hz AC220V+10% 60Hz
frequency

AC115V+10% 60Hz AC230V+10% 50/60Hz

Rated current

1.8A 1.1A

Speed range

90 ~ 1400r/min (50Hz)
90 ~ 1600r/min (60Hz)

Multi-motor

Permitted
control
Insulation . . .
. 100MQ or more when DC500V megger is applied between all the pins and the frame.
resistance
Dielectric Sufficient to withstand 3.0kV at 50Hz (200V/220V/230V) or 2.3kV at 60Hz (100V/110V/115V)
strength applied between all the pins and the frame for 1 minute.
Operating 0°C ~ +40°C (+32°F ~ +104°F)
Temperature Storage —-25°C ~ +70°C (—-13°F ~ +158°F)
Transport -25°C ~ +70°C (-13°F ~ +158°F)
Humidity 85% max. (no condensation)
Operating 1000m (3280ft.) max.
Altitude Storage 3000m (9842ft.) max.
Transport 3000m (9842ft.) max.
Degree of Speed control pack: IP20 (after connecting to surface connection socket)
protection Surface connection socket: IP10

21



» Unauthorized reproduction or copying of all or part of this manual is prohibited.
If a new copy is required to replace an original manual that has been damaged or lost, please contact your nearest Oriental
Motor branch or sales office.

+ Oriental Motor shall not be liable whatsoever for any problems relating to industrial property rights arising from use of any
information, circuit, equipment or device provided or referenced in this manual.

+ Characteristics, specifications and dimensions are subject to change without notice.

» While we make every effort to offer accurate information in the manual, we welcome your input. Should you find unclear
descriptions, errors or omissions, please contact the nearest office.

« Orientalmotor is a trademark of Oriental Motor Co., Ltd.
Other product names and company names mentioned in this manual may be trademarks or registered trademarks of their
respective companies and are hereby acknowledged. The third-party products mentioned in this manual are recommended
products, and references to their names shall not be construed as any form of performance guarantee. Oriental Motor is not
liable whatsoever for the performance of these third-party products.

© Copyright ORIENTAL MOTOR CO., LTD. 2006

* Please contact your nearest Oriental Motor office for further information.

ORIENTAL MOTOR U.S.A. CORP.
Technical Support Line Tel:(800)468-3982
Available from 7:30 AM to 5:00 PM, P.S.T.
E-mail: techsupport@orientalmotor.com
www.orientalmotor.com

ORIENTAL MOTOR (EUROPA) GmbH
Headquarters and Disseldorf Office
Tel:0211-5206700 Fax:0211-52067099
Munich Office
Tel:08131-59880
Hamburg Office
Tel:040-76910443 Fax:040-76910445

ORIENTAL MOTOR (UK) LTD.
Tel:01256-347090 Fax:01256-347099

ORIENTAL MOTOR (FRANCE) SARL
Tel:01 47 86 97 50 Fax:0147 8245 16

ORIENTAL MOTOR ITALIA s.r.l.
Tel:02-93906346  Fax:02-93906348

Fax:08131-598888

TAIWAN ORIENTAL MOTOR CO.,LTD.
Tel:(02)8228-0707  Fax:(02)8228-0708

SINGAPORE ORIENTAL MOTOR PTE LTD
Tel:(6745)7344 Fax:(6745)9405

ORIENTAL MOTOR (MALAYSIA) SDN. BHD.
Tel:(03)22875778 Fax:(03)22875528

INA ORIENTAL MOTOR CO.,LTD.
KOREA
Tel:(032)822-2042~3 Fax:(032)819-8745

ORIENTAL MOTOR CO.,LTD.
Headquarters Tokyo, Japan
Tel:(03)3835-0684 Fax:(03)3835-1890
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