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Orientalmotor

Speed Control Motor Unit

Speed Control Motor Unit with Electromagnetic Brake

BHF Series

OPERATING MANUAL

N R C€

Thank you for purchasing an Oriental Motor product.

HM-9160-5
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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.



Introduction

Before using the product

Only qualified personnel should work with the product.

Use the product correctly after thoroughly reading the section “Safety precautions.”

Should you require the inspection or repair of internal parts, contact the Oriental Motor office where you purchased the
product.

The product described in this manual has been designed and manufactured for use in general industrial machinery,
and must not be used for any other purpose. Oriental Motor Co., Ltd. is not responsible for any damage caused through
failure to observe this warning.

The “standard type” motor referred to in this operating manual pertains to the speed control motor unit, while the
“electromagnetic brake type” motor refers to the speed control motor unit equipped with an electromagnetic brake.

Overview of the product

The BHF series speed control motor units with power output of 200 W are available in three types: a combination type
with the motor and gearhead pre-assembled together, a pinion shaft type that may also be combined with a gearhead
sold separately, and a round shaft type that is ideal for high-speed applications.

In addition to the above, an electromagnetic brake type is also made available as a motor that achieves optimal
performance in holding the load in position during vertical drive applications by a lift or similar equipment.

Main features

* Wide range of speed control
A wide range of speed control is possible, ranging from 100 to 2400 r/min.

* Built-in alarm

If a load exceeding the motor’s rated load is applied or if the motor’s output shaft is locked while the motor is running,
the speed control pack will output an alarm and shut off the output power supply in order to stop the motor.

The electromagnetic brake will be actuated on the electromagnetic brake type under any of the above conditions.
Certain measures should be provided for any machine used along with the motor in order to ensure that the machine
operates safely even when the motor stops.

* Built-in I/O power supply
There is no need to provide a separate DC power supply for control.

* Selectable setting for motor start and stop times
Slow start, slow down and instantaneous stop are selectable.

* Electromagnetic brake control
By connecting the electromagnetic brake cable to the speed control pack, the electromagnetic brake will be controlled
in conjunction with the motor.



Standards and CE Marking

This product is recognized by UL. The CE Marking (Low Voltage Directive and EMC Directive) is affixed to the product
in accordance with EN Standards.

HMApplicable Standards

Applicable Standards Certification body Standards file No.
UL 1004, UL 2111
CSA C22.2 No.100 UL E64197
CSA C22.2 No.77
EN 60950-1
EN 60034-1
EN 60034-5 - -
IEC 60034-11
IEC 60664-1
UL 508C *

CSA C22.2 No.14
EN 50178
EN 60950-1

* For UL Standard (UL 508C), the product is recognized for the condition of Maximum Surrounding Air Temperature
50°C (122°F).

Motor

UL E171462

Speed control pack

A Running Heating Test and a Locked-Rotor Test have been conducted with an aluminum radiation plate of size
indicated the table as below. For the motor with a gearhead, tests have been conducted with a gearhead instead of the
radiation plate.
[Unit: mm (in.)]
Size Thickness Material
230 x 230 (9.06 x 9.06) 5(0.2) Aluminum

HInstallation conditions (EN/IEC Standards)

Motor

» Overvoltage category: Category II

« Pollution degree: 3 (except for the motor installation surface of the round shaft type)

* Protection against electric shock: Class I equipment

Speed control pack

» Overvoltage category: Category I1

* Pollution degree: 2

* Protection against electric shock: Class I equipment

When the machinery to which the motor and speed control pack are mounted requires overvoltage category III
specification, connect to power supply via an isolation transformer.

When the speed control pack requires pollution degree 3 specification, install it in a cabinet that complies with IP54.

BFor Low Voltage Directive

This product is designed for use as a built-in component.

* Install the product within an enclosure in order to avoid contact with the hands.

* Be sure to ground the product in case the hands should make contact with the product.

HMFor EMC Directive

This product has received EMC measures under the conditions specified in “Example of motor and speed control pack
installation and wiring” on page 17. 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 15.

BHazardous substances
RoHS (Directive 2002/95/EC 27Jan.2003) compliant



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.

/A 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.

* Do not use the motor’s built-in electromagnetic brake mechanism for stopping or for safety purposes. Using it for
purposes other than holding the moving parts and motor in position may cause injury or damage to equipment.

* In the event any of the protective functions of the speed control pack are triggered, remove the cause of the problem
and ensure safety before resetting the alarm. Continuing the operation without removing the cause of the problem will
lead to a malfunction in the motor, which may result in injury or damage to equipment.

Installation

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

* Install the motor and speed control pack in their enclosures in order to prevent electric shock or injury.

* Install the motor and speed control pack so as to avoid contact with hands, or ground them 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 result in fire and electric shock.

* To prevent electric shock, be sure to install the terminal cover (supplied) over the speed control pack’s power-supply
terminals after making connections.

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

* Mount a protective device (circuit breaker) before connecting the speed control pack to the power supply. Failure to
do so may result in fire.

» When using an optional regeneration unit, connect the lead wire of the regeneration unit’s thermal protector to the
I/O signal terminals on the speed control pack. Failure to do so will disable alarm detection should the circuit break,
which may result in fire.

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.

* Turn off the speed control pack power when the regeneration unit's overheat-protection function is triggered. Failure
to do so may result in fire.



Maintenance and inspection
* Do not touch the terminal block of the speed control pack immediately after the power is turned off (for a period of
20 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.

/\ 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 and speed control pack. Failure to do so may result in
fire, electric shock or injury.

* Do not touch the motor, speed control pack or regeneration unit during operation or immediately after stopping. The
surfaces are hot and may cause a burn.

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

Installation

» Keep the area around the motor, speed control pack and regeneration unit 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, speed control pack and regeneration unit
that would obstruct ventilation.

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

Operation

* 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.

+ Before supplying power to the speed control pack, turn all input signals 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.

» 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 moving the motor with the hands (as in the case of manual positioning), confirm that the all operation inputs are
“OFF” to prevent injury.

» The motor’s surface temperature may exceed 70°C (158°F), 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

skin burn(s).

Warning label

« To prevent electric shock, use only an insulated screwdriver to adjust the internal potentiometers and switches.

Disposal
* To dispose of the motor or speed control pack, disassembile it into parts and components as much as possible and
dispose of individual parts/components as industrial waste.



Precautions for use

This section covers limitations and requirements the user should consider when using the BHF series.

MVertical drive application

Use the electromagnetic brake type for vertical drive applications. Be sure to connect an optional regeneration unit
(sold separately) for the absorption of regenerative energy produced in the motor during descent (gravitational operation).
The optional regeneration unit will convert the regenerative energy produced in the motor during the gravitational
operation into thermal energy for heat dissipation.

HEConnection of the motor and speed control pack
The length of the cable (not supplied) connecting the motor and speed control pack should be no more than 50 m (164 ft.).

BRotating direction of the gear output shaft
The relationship between the rotating direction of the motor shaft and that of the gear output shaft changes as follows,
depending on the gear ratio.

Rotating direction Gear ratio
Same as the rotating direction of motor shaft 3,5,9, 50, 100, 180
Opposite the rotating direction of motor shaft 15, 30

* For the right angle type, the rotating direction of the gear output shaft is opposite that of the motor shaft.

HENoise control

External electrical noise control

Take the following anti-noise measures to prevent speed control pack and motor malfunctions due to external electrical

noise.

®Power supply lines

* Separate the power line of the noise source (such as welders and electro-discharge machines) from the speed control
pack’s power line.

* Insert line filters for high frequency and/or surges for effective noise reduction between the speed control pack and the
power supply lines. The filters/suppressors should be inserted as close to the speed control pack as possible.

®Signal lines

* Keep the signal line as short as possible [2 m (6.6 ft.) max.].

» When setting speed by means of the external speed potentiometer or an external DC voltage, use a braided screen
cable for the signal line.

* Separate power lines at least 300 mm (12 in.) from any cable carrying a large current.

®Motor cable

* Place motor cable at least 300 mm (12 in.) away from any cable carrying a large current.

®Grounding

* Be sure to ground the speed control pack and motor.

Radio frequency interference (RFI) control

Take the following measures to prevent malfunctions of other equipment (e.g., sensor, radio, computer) due to noise

from the speed control pack.

®Power supply lines

» The power supply of the speed control pack should be separated from other instruments which are easily affected by
noises.

* Insert line filters for high frequency and/or surges for effective noise reduction between the speed control pack and the
power supply lines. The filters/suppressors should be inserted as close to the speed control pack as possible.

®Motor cable

» Store the speed control pack in a grounded metallic case, and route the motor cables through grounded metal
conduit.

®Grounding

* Be sure to ground the speed control pack and motor.

 Leakage current, including high-frequency components, flows across the grounding line for the motor and speed
control pack. Provide independent grounds wherever possible. In particular, other equipment that is more likely to be
affected by noise should be grounded separately.



Preparation

The following describes the items to be confirmed.

Checking the product

Upon opening the package, verify that the items listed below are included.
Report any missing or damaged items to the branch or sales office from which you purchased the product.

Verify the model number of the purchased unit against the number shown on the package label.
Check the model number of the motor and speed control pack against the number shown on the nameplate.
The unit models and corresponding motor/speed control pack combinations are listed on pages 7 and 8.
* Motor 1 unit
« Parallel key (only for combination types BH6G2-00 and BH6G2-O0RA) 1 piece
Akey is fixed on the gearhead’s output shaft.
« Set of mounting bolts (only for combination type BH6G2-0) 1 set
Mounting screws, Hexagonal nuts, Flat washers, Spring washers 4 pieces each
* Speed control pack 1 unit
» Speed control pack mounting bracket 2 pieces
Mounting screws (M3) 4 pieces
 Operating manual (this manual) 1 copy

Combinations of motors, speed control packs and gearheads

Note
Use a motor and speed control pack only in the specified combination.

ECombination type

Speed control pack

Unit model * model Motor model | Gearhead model * Gearhead type
BHF62AT-1 FSP200-1
BHF62CT-[1 FSP200-2 BHM62T-G2 BH6G2-1 Parallel shaft type
BHF62ST-O0 FSP200-3
BHF62AMT-1 FSP200-1
BHF62CMT- FSP200-2 BHM62MT-G2 BH6G2-1 Parallel shaft type
BHF62SMT-[ FSP200-3
BHF62AT-CIRH FSP200-1
BHF62CT-CORH FSP200-2 BHM62T-G2 BH6G2-0RH Right angle-Hollow shaft type
BHF62ST-CIRH FSP200-3
BHF62AT-[IRA FSP200-1
BHF62CT-[IRA FSP200-2 BHM62T-G2 BH6G2-[0RA Right angle-Solid shaft type
BHF62ST-[OIRA FSP200-3
BHF62AMT-CIRH FSP200-1
BHF62CMT-CORH FSP200-2 BHM62MT-G2 BH6G2-0RH Right angle-Hollow shaft type
BHF62SMT-CIRH FSP200-3
BHF62AMT-IRA FSP200-1
BHF62CMT-CIRA FSP200-2 BHM62MT-G2 BH6G2-[0RA Right angle-Solid shaft type
BHF62SMT-CIRA FSP200-3

*The box (O) of the unit model and gearhead model will be filled with a numeral to represent the gear reduction ratio.



HPinion shaft type

Unit model Speed control pack model Motor model Applicable gearhead model *
BHF62AT-G2 FSP200-1 BH6G2-0O
BHF62CT-G2 FSP200-2 BHM62T-G2 BH6G2-O0RH
BHF62ST-G2 FSP200-3 BH6G2-C0RA
BHF62AMT-G2 FSP200-1 BH6G2-0O
BHF62CMT-G2 FSP200-2 BHM62MT-G2 BH6G2-O0RH
BHF62SMT-G2 FSP200-3 BH6G2-C0RA

* The box (O) of the applicable gearhead model will be filled with a numeral to represent the gear reduction ratio.

HERound shaft type

Unit model Speed control pack model Motor model
BHF62AT-A FSP200-1
BHF62CT-A FSP200-2 BHM62T-A
BHF62ST-A FSP200-3
BHF62AMT-A FSP200-1
BHF62CMT-A FSP200-2 BHM62MT-A
BHF62SMT-A FSP200-3




Installation

This section covers the method of installing the motor and speed control pack.

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 to +40°C (+14°F to +104°F) (non-freezing)

—-10°C to +50°C (+14°F to +122°F) for 100/200 V (non-freezing)

Speed control pack: 0°C to +50°C (+32°F to +122°F) (non-freezing)
* Operating ambient humidity 85%, maximum (non-condensing)
* Area that is free of explosive atmosphere or toxic gas (such as sulfuric gas) or liquid
* Area not exposed to direct sun
* Area free of excessive amount of dust, iron particles or the like
« Area not subject to splashing water (rains, 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
* 1000 m or lower above sea level

Installing the motor

BAssembling the motor (pinion shaft type) and gearhead (sold separately)

The compatible gearhead is BH6G2 type. Confirm the gearhead model by checking the table
on page 8.

For the detail of assembling the motor and gearhead, see the operating manual for the gearhead.

Hinstallation to equipment

€ Combination type, pinion shaft type

Parallel shaft type

Use the installation holes of gearhead and mount the motor/gearhead with the set of mounting

bolts (M8, provided). For pinion shaft type, the set of mounting bolts is provided with gearhead.
Tightening torque: 10 N-m (88 Ib-in)

Hexagonal nuts
Spring washers

Mounting screws
(Hexagonal socket screw M8)

‘ Mounting plate
Right angle shaft type
Use the installation holes of gearhead and mount the motor/gearhead with the screws, nuts and
washers (M8). The screws, nuts and washers are not provided.
Tightening torque: 10 N-m (88 Ib-in)

Mounting plate

Note

* For BH6G2-0ORH, when using
the gearhead flange to mount the
gearhead to equipment, proper
alignment between the hollow
shaft inside dimension and the
load shaft is necessary.

* The diameter of the boss of the
shaft is @58h8. Use it as a guide
for proper alignment.

Flange surface
9 Gearhead

Load shaft




Note

« Insert the pilot located on the
motor’s installation surface into
the mounting plate’s countersunk
or through hole.

* Do not insert the motor into the
mounting hole at an angle or
force it in, as this may scratch
the flange pilot section and
damage the motor.

Note

* When coupling the load to the
motor (gearhead), pay attention
to the centering of the shafts, belt
tension, parallelism of the
pulleys, and so on. Securely
tighten the coupling and pulley
set screws.

Be careful not to damage the
output shaft or the bearings when
installing a coupling or pulley to
the motor (gearhead).

Do not modify or machine the
motor’s output shaft (gearhead’s
output shaft). Doing so may
damage the bearings and
destroy the motor (gearhead).
When inserting a parallel key into
the gear output shaft, do not
apply excessive force by using a
hammer or similar tool.
Application of strong impact may
damage the output shaft or
bearings.
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€®Round shaft type
Use the installation holes of motor and mount the motor with the screws, nuts and washers
(M8). The screws, nuts and washers are not provided.
Optional motor mounting brackets are available (sold separately).
Tightening torque: 10 N-m (88 Ib-in)

Nuts

Washers

Mounting plate

BCooling fan

When installing a motor with cooling fan onto a device, leave 10 mm (0.39 in.) or more behind
the fan cover or open a ventilation hole so that the cooling inlet on the back of the motor cover
is not blocked.

Installing a load

When connecting a load to the motor or gearhead, align the centers of the motor’s output shaft
or gearhead’s output shaft and load shaft.

HMParallel shaft type, solid shaft type

The shaft of the gearhead has been machined to an outer diameter tolerance of h7 and is
provided with a key slot for connecting the transmission parts. When connecting the
transmission parts, ensure that the shaft and parts have a clearance fit, and secure with a screw

to prevent the parts from wobbling.
Screw

@ Direct coupling
Align the centers of the motor’s output shaft (gearhead’s output shaft) and load shaft in a straight
line.

pf 1
= =

@ Using a belt drive

Align the motor’s output shaft (gearhead'’s output shaft) and load shaft parallel with each other,

and position both pulleys so that the line connecting their centers is at a right angle to the

shafts. —t ‘ |
L I |

LL

=




@ Using a gear drive
Align the motor’s output shaft (gearhead’s output shaft) and gear shaft in parallel with each
other, and let the gears mesh at the center of the tooth widths.

EHollow shaft type

Refer to chart below for hollow shaft inside dimensions and the recommended load shaft
dimensions.

Attach the load according to load shaft conditions as shown in either figure below.

The hollow shaft inside dimension is processed to a tolerance of H8, and incorporates a key slot
for load shaft attachment. Aload shaft tolerance of h7 is recommended. Apply a lubricant such
as molybdenum disulphide grease etc. to the load shaft and to the inner circumference of the
hollow shaft.

After installing the load, reattach the safety cover.

[Unit: mm (in.)]

Gearhead model BH6G2-O0RH
Hollow shaft inside dimensions (H8) @254933 (0.9843*30013 )
Recommended load shaft dimensions (h7) D255 521 (130.9843.9 5005)

When the load shaft is stepped

Hollow shaft
L OW Shan

/ ~ _ Spacer
Load shaft L § / 1@ Flat washer
; ‘ I

When the load shaft is not stepped

Screw (M6)

Spring washer

. AN

Groove for retaining ring

Hollow shaft
~,__ Spacer

% /
Load shaft Flat washer
s RN = e

(
0 ——

K Screw (M6)
Spring washer
Groove for retaining ring
Spacer

Note

Do not apply excessive force when
inserting the load shaft into the
gearhead. Excessive or abrupt
force may damage the gearhead
internal bearings.
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Note

* Do not install any equipment that
generates a large amount of heat
near the speed control pack.

* Do not install the speed control
pack beneath a controller or other
equipment that is sensitive to
heat.

» Check ventilation if the ambient
temperature of the speed control
pack exceeds 50°C (122°F).

Note

* The mounting holes (M3, five
locations) provided on the back
of the speed control pack is for
securing the speed control pack
mounting brackets and DIN rail
mounting plate. Do not use them
for any purpose other than
securing the speed control pack
mounting brackets and DIN rail
mounting plate.

Be sure to use the supplied
screws when securing the speed
control mounting brackets.
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Replacing the gearhead for combination-type motors

Remove the gearhead by unscrewing the hexagonal socket-head screws holding the gearhead
to the motor. For motor/gearhead assembly, see the operating manual provided with the
gearhead, which is sold separately.

* [llustration shows parallel shaft type.

Motor-gearhead assembly screws
(2-M4 hexagonal socket-head screws)

Type Bolt size Tightening torque
Parallel shaft type M4 (2 locations) 1.0 N'm (8.8 Ib-in)
Right angle shaft type M8 (4 locations) 10 N'm (88 Ib-in)

Installing the speed control pack

HOrientation

The speed control pack is designed so that heat is dissipated via air convection.

When installing the speed control pack in an enclosure, it must be placed in perpendicular
(vertical) orientation using speed control pack mounting brackets (supplied).

Use the optional DIN rail mounting plate (sold separately) for DIN rail mounting.

Model: PADPO1

HBUsing speed control pack mounting brackets
1. Install the mounting bracket to the speed control pack using four mounting screws for bracket
(supplied).
. Secure the speed control pack in place by attaching two screws (not supplied) through the
mounting holes in the mounting bracket.

Mounting holes for the speed control pack
o/ mounting brackets (M3, four locations)

Mounting screws for bracket M3
(supplied)

There must be a clearance of at least 25 mm (1 in.) in the horizontal and vertical directions,
between the speed control pack and enclosure or other equipment within the enclosure.
When two or more speed control packs are to be installed side by side, provide 20 mm (0.8 in.)
clearances in the horizontal and vertical directions.

25 mm (1in.) min.

/]

20 mm (0.8 in.) min.

Machining should be provided to allow air to be purged.



EMounting to DIN rail

Use a DIN rail 35 mm (1.38 in.) wide to mount the driver.

1. Attach the DIN rail mounting plate (model number: PADPO1) to the back of the speed control
pack using the screws supplied with the plate.

Din rail mounting plate

Mounting holes for the DIN rail
mounting plate (M3, three locations)

2. Pull the DIN lever down, engage the upper hooks of the DIN rail mounting plate over the DIN
rail, and push the DIN lever until it locks in place.

3. Removing from DIN rail

DIN lever

Pull the DIN lever down until it locks using a flat blade-parallel tip type screwdriver, and lift
the bottom of the speed control pack to remove it from the rail.

2

® ®
®®

ol

N

<

SPEED CONTROLLER
FSP200-1

End plate

Note

* The mounting holes (M3, five
locations) provided in the back
of the speed control pack is for
securing the speed control pack
mounting brackets and DIN rail
mounting plate. Do not use them
for any purpose other than
securing the speed control pack
mounting brackets and DIN rail
mounting plate.

Be sure to use the supplied
screws when securing the DIN
rail mounting plate. The use of
screws that would penetrate

3 mm (0.12 in.) or more through
the surface of the speed control
pack may cause damage to the
speed control pack.

Note

* Use force of about 10 to 20 N
(2.2 to 4.5 Ib.) to pull the DIN
lever to lock it. Excessive force
may damage the DIN lever.

» Use an end plate (not supplied)
to secure the speed control pack.

13
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Mounting the external speed potentiometer (option)

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

Model: PAVR-20KZ

HEMounting the external speed potentiometer

1. Insert the insulated sheet and speed potentiometer into the hole of the mounting plate, as
illustrated below.

2. Insert the dial plate and toothed washer in position and lock them with nuts.
Tightening torque: 0.45 N-m (63 oz-in) max.

3. Mount the knob and lock it using the set screw (M4).
Tightening torque: 0.4 N-m (56 oz-in) max.

<Example of speed potentiometer installation>

Speed potentiometer
Insulated sheet

Mounting plate

Dial plate
[Unit: mm (in.)]

Set screw 7.520.4 (0.295=0.016)

Knob

N
A
23 (0.118) @10 (0.394)

A

Mounting hole dimensions
Hexagon nut
Toothed washer

HMSoldering the external speed potentiometer terminal

1. Pass the lead wire into the terminal hole and wind it two or three turns.

2. Solder the lead wire and terminal.

3. Cover the soldered area with a heat shrink tube and provide insulation treatment.

Insulated sheet

Dial plate

Speed potentiometer

Terminal

Heat shrink tube

Lead wire

Mounting plate

Lead wire
Soldering
(wind the lead wire two or three turns)




Installing and wiring in compliance with EMC Directive

HEGeneral

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

The BHF 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 for the motor and speed control pack are the basic methods
that would effectively allow the customer’s equipment to be compliant with the EMC Directive.
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 EN 61000-6-4
Radiated Emission Test EN 55011
Conducted Emission Test EN 55011

EMS
Immunity Tests EN 61000-6-2
Radiation Field Immunity Test IEC 61000-4-3
Electrostatic Discharge Immunity Test IEC 61000-4-2
Fast Transient/Burst Immunity Test IEC 61000-4-4
Conductive Noise Immunity Test IEC 61000-4-6
Surge Immunity Test IEC 61000-4-5
Voltage Dip Immunity Test IEC 61000-4-11
Voltage Interruption Immunity Test IEC 61000-4-11

MInstalling and wiring in compliance with EMC Directive

Effective measures must be taken against the EMI that the BHF series may give to adjacent
control-system equipment, as well as the EMS of the BHF 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 BHF series to be
compliant with the EMC Directive (the aforementioned compliance standards).

@ Connecting mains filter

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 AC input line.

For mains filters, use the products as shown in the below chart, or an equivalent.

Single-phase 100-115 V
Manufacturer Single-phase 200-230 V Three-phase 200-230 V
TDK Corporation ZAG2210-11S ZRGT2210-M
EPCOS AG B84112-B-B110 -
Schaffner EMC FN2330Y-10-06, FN2310X-10-06 FN251-8/07
Tyco Electronics CORCOM | 10ESKA1 -

Install the mains filter as close to the speed control pack 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: 0.75 mm? or more) parallel with the mains-filter output
cable (AWG18: 0.75 mm? 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.

15
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€4 Grounding procedure

The cable used to ground the speed control pack, motor and mains filter 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.

How to ground the speed control pack
Ground the Protective Earth Terminal at the side of the speed control pack.
Refer to page 25 for the way to ground the driver.

How to ground the motor
Ground the motor by using the motor mounting bolts.
Refer to page 25 for the way to ground the motor.

@ Motor cable connection
For the motor cable, use a cable of AWG18 (0.75 mm?) or more with a length of 10 m (32.8 ft.)
or less. The cable must be purchased separately.

Recommended cable
OLFLEX-CLASSIC-110 (LAPP KABEL) or equivalent

@ Wiring the signal cable

For the signal cable for the speed control pack, use a shielded cable of AWG24 (0.2 mm?) or
more in diameter, and keep it as short as possible.

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/speed control pack 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
200 mm (4 to 8 in.)] 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.



¢ Example of motor and speed control pack installation and wiring

Motor
s | \L
- =
—] ®
Power input [ 1 —
h}:\ D

E Speed control pack

SPEED CONTROLLER
A FSP200-1

Goo

POWER

D &0
(@)

- w | Oy
] % = 1)
C ol
)|
DE To controller (
| w
C | | L* % AY
L % e )
@ m N
7
E |
[
(]
)

ORIENTAL MOTOR

®

Grounded Panel

A: Motor cable [10 m (32.8 ft.)]  D: Protective Earth Cable
B: Mains filter E: Power cable
C: Cable clamp F: Signal cable [2 m (6.6 ft.)]

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.
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Note
Do not change the switch
selection (H, L) during operation.
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Connection

This section covers the method of connecting the speed control pack and motor.

Names and functions of parts and explanations of I/O

signal terminals
lllustration shows the single-phase 100-115 V.

SPEED CONTROLLER
FSP200-1
Internal speed potentiometer 7SPEED
Slow start time potentiometer 7—@53 PO(V;)ERiJ POWERLED
— HEL — Switch

Slow down time potentiometer 74‘SD ©7
[ — ALARM LED

Regeneration unit terminal —— RG

Motor connection terminal — @ U
(] v

-,

Power connection terminal — 178V

(@] |n=
No connection @ NC
FG terminal FG
@ 0-COM
Protective Earth Terminal 401 — | —
(2 locations) ORIENTAL MOTOR
@ Internal speed potentiometer
Sets the motor’s operating speed.

The setting range is 100 to 2400 r/min.
The factory setting is O r/min.

e — I/O signal terminal

[
&
=
S65660865068056865
e

¢POWER LED
Turns on (green) while power is being supplied.

¢ ALARM LED
Turns on (red) or blinks when an alarm is triggered (when a protective function is activated).

& Slow start time potentiometer (SS)

Sets the slow start time for motor startup.

The setting rate is 0.1 to 25 sec. per 1000 r/min.

The slow start time setting is always enabled.

Turning the slow start time potentiometer clockwise will set a longer time.
The potentiometer is factory-set to the shortest time.

€ Slow down time potentiometer (SD)

Sets the slow down time for motor stop.

The setting rate is 0.1 to 25 sec. per 1000 r/min.

The slow down time setting is enabled when the SD input is ON (“L”).
The potentiometer is factory-set to the shortest time.

& Switch (H, L)

Set the switch to “H” if the cable between the motor and speed control pack is no more than
10 m (32.8 ft.) in length, and set it to “L” if it exceeds 10 m (32.8 ft.).

The factory setting is “H.”



€1/0 signal terminal
*|-COM
This is the common terminal for the input signals.

* CW (Clockwise rotation/stop selection input)

This input is used to rotate (ON “L”) the motor in the clockwise direction, as seen from the
motor’s output-shaft side, or stop (OFF “H”) the motor.

The rotational directions of the output shafts in the combination type and pinion shaft type
motors depend on the gearhead ratio. See page 6 for details on rotational directions.

* CCW (Counterclockwise rotation/stop selection input)

This input is used to rotate (ON “L”) the motor in the counterclockwise direction, as seen from
the motor’s output-shaft side, or stop (OFF “H”) the motor.

The rotational directions of the output shafts in the combination type and pinion shaft type
motors depend on the gearhead ratio. See page 6 for details on rotational directions.

* MO (Speed-setting mode selection input)

This input is used to switch between the modes for setting the speed for motor operation. The
mode may be switched even while the motor is running.

Setting the MO input to ON (“L”) will enable the speed setting via the external speed
potentiometer or external DC voltage.

Setting the MO input to OFF (“H”) will enable the speed setting via the internal speed
potentiometer.

*N.C.
This indicates that there is no connection.

* SD (Slow down input)

Turning the SD input to ON (“L”) will allow the motor to slow down and stop via the CW input or
CCW input within the time range specified using the slow down time potentiometer.

Turning the SD input to OFF (“H”) will allow the motor to stop instantaneously.

* FREE (Electromagnetic brake release input: Only for the electromagnetic brake type)
Turning the FREE input to ON (“L”) releases the electromagnetic brake.
Turning the FREE input to OFF (“H”) locks the electromagnetic brake.

* RST (Alarm reset input)

This input is used to reset the alarm while in an energized state in the event any protective
function of the speed control pack is activated.

See page 31.

* TP (Regeneration unit thermal signal input)
This input is used to connect the lead wire of the regeneration unit’s internal thermal protector
when the optional braking resistance (sold separately) is used.

*H,M, L
These are connected for speed control via the external speed potentiometer or external DC
voltage.

* S-MON (Speed monitor output)

This output is used to monitor the motor speed. Note that this is monitoring of the speed
command issued from the speed control pack to the motor, not that of the speed measured at
the motor’s output shaft.

Pulse signals (pulse duty of 50%) of 12 pulses per revolution of the motor output shaft are
output. Motor speed can be calculated by measuring the S-MON output frequency.

S-MON output frequency [Hz] y
12

Motor speed [r/min]C O 60

1
—— O S-MON output frequency

! I

Input (output) “ON” means that the
photocoupler of the speed control
pack is actuated, while input

(output) “OFF” means the
photocoupler of the speed control

pack is not actuated.

H
Terminal level

L —

Photocoupler state

OFF

ON
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Note

The digital speed indicator
SDMA496 is not certified by the
recognized safety standards.
When the digital speed indicator
is used with the BHF series, which
is certified by the recognized safety
standards and/or the conformed
safety standards, the BHF series
itself is not in conformance with the
safety standards.
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Use the optional SDM496 digital speed indicator (sold separately) for the display of motor

speed.

SDM496

SPEED signal input |7 g
GND |5
12 pulse/30 pulse selection 6e

Power supply input PR
Single-phase 100 V to 240 V
|

OO,

No
connection

(FEF

50/60 Hz
ol

* ALM (Alarm output)

Driver

S-MON
0O-COM

An alarm is output in the event that any protective function of the speed control pack is
activated. The activated protective function will turn on the ALARM LED and stop the motor.

See page 31 for details on the protective functions.

* O-COM
This is the common terminal for the output signals.

#Regeneration unit connection terminal
Connect the optional regeneration unit (sold separa

& Motor connection terminal
Connect the motor cable.

@ Power connection terminal
Connect the cable for power input.

tely).

FSP200-1: Connect to a single-phase 100-115 V £ 10%, 50/60 Hz power supply.
FSP200-2: Connect to a single-phase 200-230 V + 10%, 50/60 Hz power supply.
FSP200-3: Connect to a three-phase 200-230 V £ 10%, 50/60 Hz power supply.

@ Protective Earth Terminal

Ground the terminal using a grounding cable of AWG18 (0.75 mm?) or more.
There are two Protective Earth Terminals available to allow connection of the motor’s grounding

cable.

The Protective Earth Terminals and FG terminals are connected internally.

@ FG terminal
This is the frame ground terminal.



Connection example

AWarning « To prevent electric shock, be sure to install the terminal cover (supplied) over the speed control
pack’s power-supply terminals after making connections.

* When using a regeneration unit (optional), connect the lead wire of the regeneration unit’s thermal
protector to the 1/O signal terminals on the speed control pack. Failure to do so will disable alarm
detection should the circuit break, which may result in fire.

« Turn off the speed control pack power when the regeneration unit's overheat-protection function is
triggered. Failure to do so may result in fire.

This is a wiring diagram for speed control via the external speed potentiometer (option).
The wiring configuration varies according to the type of power supply used for the speed control pack.

WFSP200-1, FSP200-2

SPEED CONTROLLER
FSP200-1
SPEED
ke
ss
7\ Se= OFF
SD @ —0N°\°—‘ SW1 Clockwise rotation
. ] . ALARM /stop selection input
Regeneration unit™ " (option) —0:,:3\0—' SW2 Counterclockwise rotation
400Q | o -cOM |@ oFF /stop selection input
,—QJ—' Thermal protector lead wires T RG —on® O —?SW3 Speed-setting mode
|@| OFF selection input
g*2 |@| v WOQ\O—< SW4  Slow down input
_‘/ I L OFF .
g*2 I com—H on° —o—e SW5  Electromagnetic brake
— | @ | MB- Mow — release input *2
]:l OFF .
s U T lcow —— e SW6 Alarm reset input
— |@| U = ON
= — : | MO External DC voltage
\4 NC
|@| v e 0 24VDC
oo 0.1 A min.
@), O

Power connection—© W @| w
Connect to a single-phase 100-115 V + 10%,

6666666666666666
[

[
|
50/60 Hz power supply. [ :’\> L— | RST — . )
(FSP200-2: Connect to a single-phase o O 100 l—%&]‘:%reng?gt'ggllm'tut
200-230 V  10%, 50/60 Hz power supply.) | Circuit breaker T |n [ gnal inpL
= ’ Y. N— 2 Speed potentiometer
O—=o|o0— -2 — 7 20kQ14W |
Power supply NC = — (option) — i¥L
o—o0 o© 50
oI~ | gl
0-COM
ORIENTAL MOTOR

Protective Earth
(screw size: M4)

%1 This should be connected only when using a regeneration unit.

Always connect the lead wires of the thermal protector to the I/O signal terminals marked [-COM and TP.
x2 This should be connected only for the electromagnetic brake type.

The electromagnetic brake has no polarity.
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WFSP200-3

Regeneration unit*! (option)

SPEED CONTROLLER
FSP200-3

SPEED

PO&;}ER
‘ss
- HEL

®» 0

ALARM

,—49022(2—" Thermal protector lead wires Tol-coM RG
ToTP | |
&)
#2
B
J/ |@ MB+
#2
B -
= [ | we
——D
M — u @ U
v NC
I@ v NC
S w

Power connection

Connect to a three-phase 200-230 V + 10%,

50/60 Hz power supply.

Power supply o—o

SW1

SW2

SW3

SW4

SW5

SW6

Circuit breaker

O—0 | O

o——-

o—O0 O——

3_ thermal signal input
Speed potentiometer

2

Regeneration unit

20kQ 1/4 W
(option)

Clockwise rotation

/stop selection input
Counterclockwise rotation
/stop selection input
Speed-setting mode
selection input

Slow down input

Electromagnetic brake
release input *2
Alarm reset input

External DC voltage

©
s
8606686666666 6
i g

ORIENTAL MOTOR

Protective Earth
(screw size: M4)

*1 This should be connected only when using a regeneration unit.
Always connect the lead wires of the thermal protector to the 1/O signal terminals marked I-COM and TP.
x2 This should be connected only for the electromagnetic brake type.
The electromagnetic brake has no polarity.



Connecting the motor

B Standard type

Connect the motor according to the following procedure:

. Loosen the terminal box cover screws and remove the terminal box cover from the terminal
box.

2. Connect the lead wires to the motor connecting terminals. If the Protective Earth Terminal
within the terminal box is used for grounding, connect the grounding lead wire to that
terminal.

3. Place the terminal box cover over the terminal box.

Terminal box cover screws
(with rubber seal

and metal washer)

Motor connecting terminals

Cable clamp

/ Cable outlet of terminal box
7 Cable

Terminal box cove Terminal box cover

Cable outlet of terminal box

Motor connecting
terminals

e= Cable clamp

ﬂ J:l‘—]as/ket

Rubber packing

Terminal box base

[Appropriate cable] — Layout of terminals
Cable diameter: @6.0 to @12.0 mm -~

~

(©0.236 to @0.472 in.) ‘ e % |
<|®
. . I = ®@ I
[Appropriate lead wires]

AWG18 (0.75 mm?) min.
Length of strip: 8 mm (0.31 in.)

L )
i —
Cable clamp Motor connecting terminal

4 motor connecting terminal screws

* Do not allow any object to be trapped between the terminal box cover and terminal box base.
Although the gasket is structurally designed to prevent accidental removal, securely reinstall
the gasket in the groove of the terminal box in the event the gasket slips out of place.

* A special-purpose screw is used to mount the terminal box cover. To ensure proper sealing of
the terminal box, do not use any other screw.

» Screws for the following locations should be tightened within the torque ranges shown below.

0.5t0 0.7 N'm
2.5t0 3.8 N'm
0.2t0 0.3 N'm
0.5t0 0.8 N'm

Terminal box cover

Cable outlet of terminal box
Cable clamp

Motor connecting terminals

71 to 99 oz-in)
350 to 530 oz-in)
28 to 42 0z-in)
71 to 113 oz-in)

— |~ |~ |~

Note

* The cable should not be pulled
out in any direction other than
that specified in this manual.
Be sure to use a cable of the
applicable diameter in order to
ensure proper sealing of the
terminal box.

The length of wiring between the
motor and speed control pack
should be no more than 50 m
(164 ft.). Do not connect several
cables. Doing so may resultin a
malfunction.

If a cable of the length exceeding
10 m (32.8 ft.) must be routed, use
a polyethylene-insulated electric
wire of AWG16 (1.25 mm?) or
more. Set the switch (H, L) on
the front panel of the speed
control pack to L.
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Note

* Be sure to use a cable of the
applicable diameter in order to
ensure proper sealing of the
terminal box.

* The cable lead-in opening may
be set in any of four different
directions. The direction of the
opening can be changed by
removing the four M4 screws
that hold the terminal box
during its assembly. Do not
remove the rubber seat located
between the terminal box and
terminal box base.

* The length of wiring between
the motor and speed control
pack should be no more than
50 m (164 ft.). Do not connect
several
cables. Doing so may result in
a malfunction.

« If a cable of the length exceeding
10 m (32.8 ft.) must be routed,
use a polyethylene-insulated
electric wire of AWG16
(1.25 mm?) or more. Set the
switch (H, L) on the front panel
of the speed control pack to L.

[Appropriate crimp terminal]

®For connection to terminal box

Ring terminal with insulation
3.6 (©0.142) min.

—Wﬁ

3.8 (0.150) max.

7.2 (0.283) max.

6.2 (0.244) max.
(after crimp)

Screw tightening torque: 0.8 to 1.0 N-m (113 to 142 oz-in)

Note

BElectromagnetic brake type

Connect the motor according to the following procedure:

1. Loosen the terminal box cover screws and remove the terminal box cover from the terminal
box.

2. Connect the lead wires to the motor connecting terminals. If the Protective Earth Terminal
within the terminal box is used for grounding, connect the grounding lead wire to that
terminal.

3. Place the terminal box cover over the terminal box.

Motor connecting terminals

Terminal box cover Cable clamp
/ Cable outlet of
terminal box

Terminal box cover
Terminal box cover screws

Attachingscrews (4-M4)
- Terminal box

Cable outlet of
terminal box

Rubber sheet Protective Earth Terminal )
Terminal box base ~ Gasket

[Appropriate cable] — Layout of terminals

Cable diameter: @8.0 to @12.0 mm
(90.315 to ¥0.472 in.) )

[Appropriate lead wires]
AWG18 (0.75 mm?) min.

sest

d dMA N

\

Terminal screws (M3.5)
Protective Earth Terminal (M4)

Cable clamp

®For connection to Protective Earth Terminal
[Unit: mm (in.)] [Unit: mm (in.)]

Fork terminal with insulation Ring terminal with insulation

% 8.6(0.142) min. 3 4.1 (©0.161) min.
© 1S
£ 3
3 p— &1
3 — o
=) % s
. —~
] 5 4. N .
S EE— o 8 (0.189) max
I35
S =
s
s
©

Screw tightening torque: 1.0 to 1.5 N-m (142 to 213 oz-in)

Alonger distance between the motor and speed control pack will result in delayed actuation of the electromagnetic brake [a delay of approximately
100 ms for a distance of 50 m (164 ft.)]. To reduce the delay, connect the electromagnetic brake cable and motor cable separately.

« Make the distance as short as possible.

Speed control pack

SPEED CONTROLLER
FSP200-1

Bwee
@ss @HL
®- o

LARM

RG

Electromagnetic brake cable| [Tg{w-

Relay box -
« ((—Power relay box Motor cable

I

Motor \ I
— =
—] ®

— [:H ORIENTAL MOTOR
1 fe—
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* Do not allow any object to be trapped between the terminal box cover and terminal box.
Although the gasket is structurally designed to prevent accidental removal, securely reinstall
the gasket in the groove of the terminal box in the event the gasket slips out of place.

* Screws for the following locations should be tightened within the torque ranges shown below.

Terminal box cover 1.0 to 1.5 N'm (142 to 210 oz-in)

Cable outlet of terminal box 2.0 to 2.5 N'-m (280 to 350 oz-in)

Cable clamp 0.2 t0 0.3 N'm (28 to 42 oz-in)

Attaching screws 1.0 to 1.5 N'm (142 to 210 oz-in)
Grounding

B Grounding the motor

Ground the motor using the Protective Earth Terminal in the terminal box, or motor mounting
screw.

When using the motor mounting screw, remove the paint from the four mounting holes at the
back of the motor mounting flange and secure the grounding cable in place with an M8 set
screw.

Use a grounding cable of AWG18 (0.75 mm?) or more in diameter.

EGrounding the speed control pack
Be sure to ground the Protective Earth Terminal (screw size: M4).
Use a grounding cable of AWG18 (0.75 mm?) or more in diameter.

[Appropriate crimp terminal]
Ring terminal with insulation
[Unit: mm (in.)]

@4.3 (20.169) min.

8.5 (0.335) max.

17 (0.669) min.

Screw tightening torque: 0.8 N-m (113 oz-in)

Note

For conformance with the EMC
Directive, use the motor mounting
screw to ground the motor. See
page 15 for grounding and wiring
in compliance with the EMC
Directive.
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Note

Solenoids, high-frequency power
sources and electric welders may
cause the speed control pack to
malfunction. Use an independent
power source for the speed
control pack, and separate the
signal and power lines.

Note

 The length of wiring between the

motor and speed control pack

should be no more than 50 m

(164 ft.). Do not connect several

cables. Doing so may resultin a

malfunction.

If a cable of the length exceeding

10 m (32.8 ft.) must be routed, use

a polyethylene-insulated electric

wire of AWG16 (1.25 mm?) or

more. Set the switch (H, L) on
the front panel of the speed

control pack to L.

* A longer distance between the
motor and speed control pack will
result in additional exposure to
noise. Use a shielded cable,
connect a mains filter to the

power line or provide any other

measure to assure protection
from noise.
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Connecting speed control pack and power supply

Connect the power cable to power connection terminal L/N (single-phase) or terminal L1/L2/L3
(three-phase) of the speed control pack.

HETerminal screw size and cable size for power connection

Terminal screw size: M3 [Appropriate crimp terminal]
Screw tightening torque: 0.8 N-m (113 oz-in) Ring terminal with insulation
Cable size capacity: AWG18 (0.75 mm?) min. [Unit: mm (in.)]
3.2 (30.126) min.

6.2 (0.244) max.

. . 9 (0.354) min.
EMaximum input current and recommended breaker (0.354) min

Power voltage Maximum input Recommended breaker *
current
. No-fuse circuit breaker NF30 type
le-ph 100-115 V109 H .
Single-phase 100-115 V+10% 50/60 Hz 8.3A 10 A (Mitsubishi Electric Corporation)
Single-phase 200-230 V+10% 50/60 Hz 49A No-fuse circuit breaker NF30 type
Three-phase 200-230 V+10% 50/60 Hz 2.7A 5 A (Mitsubishi Electric Corporation)

* Connect a breaker to the power input line. Be sure to use a circuit breaker.

Connecting motor and speed control pack

Connect the motor cable to the motor connection terminals (U, V, W) of the speed control pack.
For the electromagnetic brake type, the electromagnetic brake cable should also be connected
to the electromagnetic brake connection terminals (MB+, MB-).

For details on connection terminals, refer to the applicable power-connection terminals shown
above.

A motor cable is not supplied with the product.

Connecting I/O signals

A removable combination connector is used for the 1/O signal terminal.
Applicable lead wire diameter: AWG24 to 20 (0.2 to 0.5 mm?)
Length of the lead wire which can be stripped: 6 to 8 mm (0.24 to 0.31 in.)

N

= >t

6to 8 mm (0.24 to0 0.31in.)

1. Loosen the combination connector screw.
2. Insert the stripped cable conductor into the combination connector, and tighten the screw by
using a flat blade-parallel tip type screwdriver.

Tip thickness 0.3 to 0.4 mm (0.01 to 0.02 in.)
Tip width 2 to 2.5 mm (0.08 to 0.1 in.)
Tightening torque: 0.22 to 0.25 N'm (31 to 35 0z-in)

When a crimp terminal should be used, use one of the following terminals:

Model
Al0.25-6 (PHOENIX CONTACT GmbH & Co. KG)
Al0.34-6 (PHOENIX CONTACT GmbH & Co. KG)
Al0.5-6 (PHOENIX CONTACT GmbH & Co. KG)

Applicable wiring gage
AWG24 (0.2 mm?)
AWG22 (0.3 mm?)
AWG20 (0.5 mm?)




Signal input circuit

MInput circuit

The photocoupler input is employed as shown in the figure. The internal power supply operates
the photocoupler at the input. The input circuit uses a reinforced insulation photocoupler to
prevent exposure to hazardous voltage.

2.4 kQ

I-COM

MInput circuit connection example
These examples are common to the CW, CCW, SD FREE and RST inputs.

@ Electronic input control

Controller Speed control pack Controller Speed control pack
“TTL7406 or | ottt TTEmTT Ty .
equivalent
>o

& Contact control

Controller Speed control pack

_________ P — ==

Signal output circuit

EOutput circuit

An external power source is required since the circuit has an open-collector output
configuration as shown in the figure. There is no need to connect an external power source if
no signal outputs are used. Use an external power source of 26.4 VDC or below. Connect a
limit resistance according to the power-supply voltage so that the current level doesn’t exceed
10 mA.

The output circuit uses a reinforced insulation photocoupler to prevent exposure to hazardous

voltage.
9 Output ' m

] PR g

AV
>
y

0O-COM

EOutput signal connection example
This example is common to the S-MON and ALM outputs.

AN

Controller Speed control pack
________________ . opeez XU
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Note

* Do not start or stop the motor by
turning the power switch on or off.
Use the CW and CCW inputs to
start and stop the motor. Using
the power switch for that purpose
may result in damage to the
speed control pack due to a
voltage surge caused by the
opening or closing of a switch.
In the event an emergency stop
is triggered by the shutoff of the
power supply, signal inputs should
be turned off simultaneously. A
failure to do so may cause the
motor to run inadvertently when
power is reapplied.

Input (output) “ON” means that the
photocoupler of the speed control
pack is actuated, while input
(output) “OFF” means the
photocoupler of the speed control
pack is not actuated.

H
Terminal level L

Photocoupler state OFF | ON
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Operating

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

Operating conditions

While the motor is running, the temperature of the motor case should not exceed 90°C (194°F).
« Conditions for continuous operation

The converted load torque on the motor’s output-shaft side must not exceed the rated torque.
See the catalog for relevant specifications.

» Conditions for inertial load

The converted inertial load (GD?) on the motor’s output-shaft side should not exceed the
permissible inertial load. See the catalog for relevant specifications.

e Operation pattern

See the timing chart on page 29.

Even when the load torque and inertial load are within their specified ranges, the overload
protection function may be triggered if the motor is started/stopped (instantaneous stop) in a
short cycle or operated in both the forward and reverse directions.

Operating motor
HEMode table for signal input

Mode Signal input CW input CCW input SD input
Ccw dlrectlon ON (“L"): Slow start OFF (H")
Slow start/slow |operation OFF (“H”): Slow down ON (")
down operation|CCW direction OFF (*H") ON (“L”): Slow start
operation OFF (“H"): Slow down
Slow start/ Ccw dltrectlon 8::1':( (EH)’i)SIIowtasttart t OFF (*H")
operation : Instantaneous sto
instantaneous C%W direct P ON (L"): SI _— OFF (*H")
irection : Slow sta
stop operation . OFF (“H") .,
operation OFF (“H”): Instantaneous stop

BCW and CCW operation

Turning the CW or CCW input to ON (“L”) will cause the motor to start and reach the set speed
within the time specified via the slow start time potentiometer.

Slow start will be triggered regardless of the SD input’'s ON/OFF status.

The motor will stop if the CW and CCW inputs are simultaneously turned to ON (“L”).

EStop
Instantaneous stop
Turning the SD input to OFF (“H”) when stopping the motor will result in an instantaneous stop.
Slow down stop

Turning the SD input to ON (“L”) will cause the motor to slow down and stop within the time
specified via the slow down time potentiometer.

t1 = Slow start time
t2 = Slow down time

1000 r/min [------

t1, 12 = 0.1 to 25 s (1000 r/min)

HRelease the electromagnetic brake (Only for the electromagnetic brake type)
Turning the FREE input to ON (“L”) while stopping the motor will release the electromagnetic
brake, allowing the motor’s output shaft to move freely. This input may be used for positioning
the load prior to operation.



Electromagnetic brake operation (only for the electromagnetic brake type)

The output shaft of the electromagnetic brake type will be held in position when the motor is stopped.
Use the FREE input to release the electromagnetic brake when the motor is stopped.

* The friction noise generated by the electromagnetic brake during actuation is usually not a problem.

* The load may move downward in vertical drive applications. Check the condition of the load prior to operation.

Timing chart

The timing chart below shows an example of switching between two speed levels when the high speed and low speed

are selected via the external and internal speed potentiometers, respectively.

ON "L"
CW input
OFF "H"
ON "L"
CCW input
OFF "H"
ON "L"
SD input
OFF "H"
ON "L"
MO input
OFF "H"
High
speeq
Low Slow down Slow down
speed
cw Ccw Ccw cw
Motor operation — | H —
CcCCcw CCwW
Slow down
1
- | - %2
Electromagnetic brake Release Release Release Release | Release
operation !

*71[The motor will stop if the CW and CCW inputs are simultaneously turned to ON (“L”).
The motor will decelerate according to the ON/OFF state of the SD input.

*2[When the motor runs and/or stops in a short cycle, the electromagnetic brake may be left released
if a shorter time is set for the slow start/slow down time.
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Note

» Ground the shielded wire if it is
used for connection.

* The lead wire used for connection
should be as short as possible
[no more than 2 m (6.6 ft.) in
length].

Note

» Be sure to maintain the voltage
of the external DC power supply
at 5 VDC or below. Failure to do
so may result in damage to the
speed control pack.

When connecting the external
DC power supply, verify that the
connection has the proper
polarity. Connection in reverse
polarity may damage the speed
control pack.

Ground the shielded wire if it is
used for connection.

The lead wire used for connection
should be as short as possible
[no more than 2 m (6.6 ft.) in
length].
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Setting the operating speed

The motor’s operating speed may be defined via an external speed potentiometer or an
external DC voltage in addition to the speed control pack’s internal speed potentiometer. The
setting range is 100 to 2400 r/min.

HSetting via internal speed potentiometer

The internal speed potentiometer is used when the operating speed setting doesn’t need to be
changed frequently, or it can be used in combination with an external speed potentiometer in
order to switch between two speed levels when operating the motor.

The internal speed potentiometer should be adjusted using an insulated screwdriver. Turning
the potentiometer clockwise will set a faster speed. The factory setting is 0 r/min.

Turn the MO input to OFF (“H”) when operating the motor at an operating speed set via the
internal speed potentiometer.

HSetting via external speed potentiometer

The external speed potentiometer is used when setting the speed at a location away from the
speed control pack, or it can be used in combination with the internal speed potentiometer in
order to switch between two speed levels when operating the motor.

Use the optional PAVR-20KZ external speed potentiometer (sold separately). Turning the
potentiometer clockwise will set a faster speed. Before connecting the potentiometer, turn the
knob of the potentiometer counterclockwise to set the speed to 0 r/min. Turn the MO input to ON
(“L”) when operating the motor at an operating speed set via the external speed potentiometer.

2500

External speed potentiometer
PAVR-20KZ 2000
A = /
Low speed Py High speed € 1500 /
() =
7 Speed control pack 9 /
: - p.
1/0 signal terminal @ 1000 /
O||H @ s
@ M‘} 500 /
||+ /

0 20 40 60 80 100
External speed potentiometer position

External speed potentiometer position -
speed characteristics (typical value)

HSetting via external DC voltage

External DC voltage is used when setting the speed through the D/A output of the
programmable controller, or it can be used in combination with the internal speed potentiometer
in order to switch between two speed levels when operating the motor.

For DC voltage, use a DC power supply (0 to 5 VDC, 5 mA min.) with reinforced insulation on
the primary and secondary sides.

Turn the MO input to ON (“L”) when operating the motor at an operating speed set via the
external DC voltage.

2500

External DC voltage

0to5VDC 2000
5 mA min. Speed control pack /

=
1/0 signal terminal £ 1500
+ =
O ||H 3 /
1kQ 1/4 W min. % B M% §1°00 /
® L
10 500 1/

/|

0o 1 2 3 4 5
External DC voltage

External DC voltage -
speed characteristics (typical value)



Protective functions

AWarning « In the event any of the protective functions of the speed control pack are
triggered, remove the cause of the problem and ensure safety before
resetting the alarm. Continuing the operation without removing the cause of
the problem will lead to a malfunction in the motor, which may result in injury
or damage to equipment.

« Turn off the speed control pack power when the regeneration unit’s
overheat-protection function is triggered. Failure to do so may result in fire.

If any of the protective functions of the speed control pack are triggered, the ALM output will be
turned off and the ALARM LED on the front panel of the speed control pack will blink or turn on
while the motor current is interrupted to stop the motor.

To reapply power, wait at least 1 minute after turning it off.
The motor’s output shaft of the electromagnetic brake type will be held in place when the motor
is stopped. The motor’s output shaft will be maintained at that position until the alarm is reset.

The number of ALARM LED blinks varies according to the nature of the triggered protective
function, thereby facilitating action and recovery from the abnormal conditions causing the function
to be triggered.

Number of .
ALARM LED Pfr°te°.t"’e Cause Remedial action

) unction

blinks
Overload A load exgeeding the rated torque has
2 protection been applied to the motor for 5 seconds | Reduce the load.
or more.
The power supply voltage applied to
the speed control pack has exceeded | Check the power-supply voltage.
115 or 230 VAC by 30% or more.
The motor is being operated with a load
Overvoltage | exceeding the pe?missible inertial load, | Kcduce the load.

3 protection Operate the motor within the range
The motor is being operated beyond | of operating capabilities (page 35).
the lowering operation’s ability. Connect the regeneration unit

(pages 21 and 22).
Overcurrent | An excessive current is flowing within | Check to see that the applicable
4 protection the speed control pack. motor is connected (pages 7 and 8).
Undervoltage | The power supply voltage applied to
protection the speed control pack has exceeded
5 Power 100 or 200 VAC by 15% or less. Check the power-supply voltage.
interruption | The power-supply voltage was
protection interrupted instantaneously.
The motor cable length should not
. exceed 50 m (164 ft.). If the cable
Cireui The motor cable is longer than 50 m length is longer than 10 m (32.8 ft.)
ircuit (164 ft.). b
6 overheat turn the switch (H, L) on the fr?ny’f
protection . . panel of the speed control pack to “L.
The ambient operating temperature for Use the motor within the ambient
j[he speed. cgntrol pack has exceeded operating temperature range.
its upper limit.
The motor cable h.as an open circuit or Check the cable connection.
improper connection.
The thermal protector may be
activated in the event of an open
Motor open circuit during a gravitational operation.
7 circuit The motor’s internal thermal protector | If the protector is activated, allow the
protection has been activated. motor to cool down.
Thermal protector’s operating
temperature
Open: 150°C + 5°C (302°F + 9°F)
Closed: 96°C + 15°C (205°F + 27°F)
If the error cannot be recovered even
8 EEPROM An error was detected in the EEPROM. if the RST input is turned to ON (“L"),

error

contact your nearest branch or sales
office.

Note

* If power is turned off when a
protective function is triggered,
the ALARM LED will continue to
blink while the POWER LED is
on. The ALARM LED will turn on
momentarily and then turn off
before the POWER LED goes
off.

At regular power OFF, the
ALARM LED will turn on
momentarily and then turn off
before the POWER LED goes off.
The ALARM LED will turn on
momentarily when power is
supplied.

If the thermal protector of the
regeneration unit has been
activated and the regeneration
unit's overheat-protection
function is triggered, allow the
regeneration unit to cool down.
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#1 In the event the regeneration
unit's overheat-protection
function is triggered again
following a corrective action,
the internal circuit may be
damaged. Contact your
nearest branch or sales office.

*2 In the event a circuit failure has
triggered any protective
function again following a
corrective action, contact your
nearest branch or sales office.
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Number of .
ALARM LED Protegtlve Cause Remedial action
blinks function
Turn off the power.
The regeneration unit's lead wires have | Check the connection of the
an open circuit or improper connection. | regeneration unit’'s lead wires before
reapplying power.
. . Turn off the power.
. Th_e’ lead wires of the regeneration Check the connection of the lead wires
Re_g’eneratlon up|t§ thelrmal protector ha!s an open | s ihe regeneration unit's thermal
9 gcgrieat_ circuit or improper connection. protector before reapplying power.
- Turn off the power.
protection The system may be operating beyond
its gravitational operation ability.
The thermal protector of the regeneration | Review the operating condition or
unit is operating. reduce the load. Also, let the
regeneration unit cool. After
confirming that the appropriate actions
have been taken, reapply power.
Turn off the power.
Remove the cause of the noise or
Noise has caused the speed control | provide a measure to ensure
pack to malfunction. protection from the noise (insert a
mains filter or use a braided screen
cable) before reapplying power.
Phases U, V and W of the speed g;}m Ef[hthe pow(?r. trol K
Circuit control pack are short-circuited. eck \ne spesd contro’ pac
Turns on failure 2 connection before reapplying power.

A PVC-insulated electric wire is used
when the cable between the motor and
speed control pack exceeds 10 m
(32.8 ft.) in length.

Turn off the power.

Change the cable to a polyethylene-
insulated electric wire before
reapplying power.

The speed control pack could not
return to its normal state within the
specified time or the internal circuit was
damaged.

Turn off the power.
Reapply power after the POWER
LED turns off.

BALARM LED blinking cycle (example: for overvoltage protection)

State of the ALARM LED

Y S
ALM output ON
It will be turned OFF when the ALM is output.
—4—— Stop
Operation
Motor behavior
025s 125s
Ti T
o [ [ I T I
flashings Turns
off
025s
Once Twice Three times



BAlarm reset
Remove the cause of the problem and ensure safety before resetting the alarm via the RST
input or power reapplication.

<Resetting via RST input>

When the motor has stopped, the alarm will be reset by turning the RST input to ON (“L”) then
to OFF (“H”).

Turn the CW, CCW and FREE inputs to OFF (“H”) before RST input. The RST input will not be
accepted if the above inputs are ON (“L”).

+* 30ms or more

r

CW input, CCW input ON

FREE input OFF "H" D s

ALM ON "L
output
p OFF "H Reset

ON "L
RST input
OFF "H

Operation Operation

Motor operating pattern

CCw Stop

Be sure to identify and remove the cause of the alarm event before resuming the operation.
The alarm can be reset by reapplying power.

Note

« If the regeneration unit’s
overheat-protection function is
triggered, the alarm cannot be
reset via the RST input. Turn off
the power and take the appropriate
action necessary to reset the
protective function.

« If a protective function is
triggered due to a circuit failure,
the alarm cannot be reset via the
RST input. Reapply power to
reset the alarm.

Note

Neither the CW, CCW or FREE
input will be accepted until the
alarm is reset.

The CW, CCW and FREE inputs
will not be accepted before the
RST input turns OFF, after alarm
is reset.
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Multi-motor control

To operate two or more motors at the same speed, use the external DC voltage or external

speed potentiometer.

The following figures show the connection examples for a single-phase power supply.

HMOperation via external DC voltage

* Turn the MO input to ON (“L”).

» Use a DC power supply with a minimum of the current capacity as obtained using the following
equation:
Current capacity for “n” speed control packs: I =1 x n (mA)
Example: The current capacity for two speed control packs shall be at least 2 mA.

* Other /O signal terminals should be connected for individual speed control packs.

* To adjust speed differences among motors, connect a resistor of 470 Q and 1/4 W to terminal
M of the first speed control pack and a variable resistor (VRn) of 1 kQ and 1/4 W to terminal M
of any other speed control pack.

Control line
DC voltage (&
0to 5 VDC (=

Speed control Speed control
pack pack
VRn
H | 470Q,1/4W H | 1k 114w
VA
L L
N N
Power line
Single-phase 100-115V

(Single-phase 200-230 V)

HMOperation via external speed potentiometer

* Turn the MO input to ON (“L”).

+ Up to five motors may be driven in parallel using one external speed potentiometer.

» Common power and speed control lines are shared and the speed is defined via VRX, as
shown in the figure below.

* The resistance value for the external speed potentiometer is obtained as follows:
Resistance value for “n” speed control packs: VRx = 20/n (kQ), n/4 (W)
Example: Two speed control packs shall use a resistor of 10 kQ and 1/2 W.

* Other /O signal terminals should be connected for individual speed control packs.

* To adjust speed differences among motors, connect a resistor of 470 Q and 1/4 W to terminal
M of the first speed control pack and a variable resistor (VRn) of 1 kQ and 1/4 W to terminal M
of any other speed control pack.

3 Control line
VRx 2
1
Speed control Speed control
pack pack
VRn
H 2700, 14w Hl 1k 14w
g
L L
N N
Power line
Single-phase 100-115 V

(Single-phase 200-230 V)



Characteristics

Torque-speed characteristics

The BHF series motors may be operated continuously within the permissible torque range at
speeds from 100 to 2400 r/min. If a load exceeding the permissible torque limit is applied, a
protective function will be triggered to stop the motor.

Starting torque 1.27 N-m (11.2 Ib-in)
(Permissible torque)
1.07 N-m (9.4 Ib-in)
= [ T (Permissible torque)
c 1
& ! ! 0.6 N-m (5.3 Ib-in)
= H H (Permissible torque)
3 i
8 Continuous operation range:
= ) !
° ' : 2400 r/min
0 T T T ! A
100 1000 1500 1800 2400 Speed [r/min]

Gravitational operation

Be sure to connect the optional regeneration unit (sold separately) to the speed control pack
when using the motor for vertical drive applications or when braking a large inertial load of a
round-shaft type motor. See pages 21 and 22 for the connection method.

Model: EPRC-400P

When lowering a lift or similar equipment or braking/stopping a large inertial load, an external
force (load) may cause the motor to rotate and generate energy, thus inducing an error in the
speed control pack. The optional regeneration unit (sold separately) can convert regenerative
energy into thermal energy for dissipation.

Regenerative power

The regenerative power generated by the motor may be calculated using the equation shown
below.

Use the motor with a load torque or at an operating speed that allows the calculated
regenerative power to remain within the range in which such regenerative power can be
dissipated by the regeneration unit.

Regenerative power [W] = 0.1047 x T. [N-m] % N [r/min]
T = Load torque

N: Operating speed Gravitational operation ability
~1.64
1.27 N-m
1 (11.2 Ib-in)

I
Jy
o

L

Torque [Ib-in]

0 500 1000 1500 2000 2500
1800 2400

Speed [r/min]

m 00 Operating range in which regenerative power is 100 W or less
Allowable time for continuous gravitational operation: 1 minute, 30% ED

m 0 Operating range in which regenerative power exceeds 100 W
Allowable time for continuous gravitational operation: 1 minute, 20% ED

Note

If operation is performed outside
the operating ability, the relevant
protective function will be triggered.
See page 31 for details on
protective functions. Operation
outside the operating ability may
also activate the thermal protector
within the regeneration unit. If that
happens, follow the action to be
taken to reset the protective function
specified on page 32.
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Inspection

It is recommended that periodic inspections be conducted for the items listed below after each operation of the motor.
If an abnormal condition is noted, discontinue any use and contact your nearest office.

During inspection:

» Check for any unusual noises in the motor’s bearings (ball bearings) or other moving parts.

* |s there a loose connection in the motor connecting terminals or speed control pack?

* Are the motor’s output shaft and load shaft out of alignment?

 Check for a blocked opening of the speed control pack case.

* Are any of the speed control pack mounting screws or power connection terminal screws loose?

* Are there any strange smells or appearances in the power elements and filtering capacitors within the speed control
pack.



Troubleshooting and remedial actions

During motor operation, the motor or speed control pack may fail to function properly due to an improper speed setting
or wiring. When the motor cannot be operated correctly, refer to the contents provided in this section and take
appropriate action. If the problem persists, contact your nearest office.

Certain items must be checked with the power on. Be careful not to touch the live connections.

Phenomenon

Possible cause

Remedial action

The motor fails to turn.
The speed doesn’t
change.

Neither the CW or CCW input is turned
to ON (“L").

Turn either the CW or CCW input to ON (“L”).

The internal speed potentiometer or
external speed potentiometer is not
adjusted.

Turn the internal speed potentiometer or external
speed potentiometer in the clockwise direction.
The speed is set to 0 r/min at time of shipment.

When the internal speed potentiometer
is used, MO input is not set to OFF
(H").

Set the MO input to OFF (“H”). When the MO input is
set to OFF (“H”), the internal speed potentiometer is
selected.

The external speed potentiometer
contact is faulty.

Check for connection of the external speed
potentiometer.

When the external speed potentiometer
is used, MO input is not set to ON (“L”").

Set the MO input to ON (“L”). When the MO input is
set to ON (“L”), the external speed potentiometer is
selected.

The external DC voltage contact is
faulty.

Check for connection of the external DC voltage.

When the external DC voltage is used,
MO input is not set to ON (“L”).

Set the MO input to ON (“L”). When the MO input is
set to ON (“L”), the external DC voltage is selected.

RST input is set to ON (“L”) and the
CW or CCW input is set to ON (“L").

Set RST input to OFF (“H”) and the CW or CCW input
to ON (“L").

Protective function has activated.

Count the LED flashings. See page 31 and check
the causes in conformity to the activated protective
function. Take the appropriate measures.

The motor is driven
opposite of the specified
direction.

Incorrect CW input or CCW input, or
faulty connection.

Turning the CW input to ON (“L”) will cause the motor
to rotate clockwise. Turning the CCW input to ON
(“L”) will cause the motor to rotate counterclockwise.

Aright angle shaft type is used or the
gear ratio is 15 or 30.

The motor rotates in a direction opposite that of the
motor’s output shaft if a right angle shaft type is used
or the gear ratio is 15 or 30. Reverse the CW or
CCW input.

Wrong connection of motor leads.

To change the direction of rotation, change any two
connections between U, V and W. Check the
connection of motor leads.

Unstable motor operation
with big vibration.

The motor (gearhead) output shaft and
load shaft are not aligned with each
other.

Make sure that the motor (gearhead) output shaft and
load shaft are connected in an appropriate manner.

Affected by noise.

Check for running only with the motor, speed control
pack and controller required for running.

If noise influence has been confirmed, take the
appropriate measures such as separation from noise
generating source, re-connection of wiring,
replacement of the signal cable by a shielded cable,
and installation of a ferrite core.

The motor fails to
stop instantaneously.

SD input is set to ON (“L").

Set the SD input to OFF (“H”).

Load inertia may be excessive.

For this check, increase the frictional load or reduce
the load inertia.

The electromagnetic
brake doesn’t work.

FREE input is set to ON (“L").

Set the FREE input to OFF (“H”).

Noise is heard.

A gearhead of the wrong type has
been mounted.

Mount the correct gearhead type.
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» 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.

* Orientalmolor 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. 2007

* 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
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Headquarters and Disseldorf Office
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Tel:040-76910443 Fax:040-76910445
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Tel:01256-347090 Fax:01256-347099
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Tel:01 47 86 97 50 Fax:0147 8245 16
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Fax:08131-598888
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