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English

IMPORTANT INSTRUCTIONS AND WARNINGS-Electric Device 

WARNING!

When using electric tools, basic safety precautions should always be followed to reduce the risk of fire, electrical 
shock and personal injury.
Read all these instructions before operating this product and save these instructions.

A. GROUNDING INSTRUCTIONS
  1.

  2.
  3.

  4.

  5.

  6. 
  7.

  8.
  9.

In the event of malfunction or breakdown, grounding provides a path of least resistance for electric current 
to reduce the risk of electric shock. This tool is equipped with an electric cord with grounding conductor and  a 
grounding plug. The plug must be plugged into a matching outlet that is properly installed and grounded 
in accordance with all local codes and ordinances.
Do not modify the plug provided if does not fit the outlet. A qualified electrician must install the proper outlet.
Improper connection of the grounding conductor can result in electric shock. The grounding conductor has an outer in-
sulation that is green with or without yellow stripes. 
If repair or replacement of the electric cord or plug is necessary, do not connect the grounding conductor to 
a live terminal.
Check with a qualified electrician or service person if the grounding instructions are not completely understood, 
or if in doubt as to whether the tool is properly grounded.
Use only 3-wire extension cords that have 3-prong grounding plugs and 3-pole receptacles that accept the power 
cord's plug.
Repair or replace a damaged or worn cord immediately.
This tool must be used on a circuit that has an outlet that looks like the one illustrated in sketch A in figure 
(see below).
Install an over current protective device with a maximum of 10 Amps on the control units main power circuit.
USE A PROPER EXTENSION CORD. Make sure your extension cord is in good condition. When using an 
extension cord, be sure to use one heavy enough to carry the current your product will draw.
An undersized cord will cause a drop the line voltage resulting in loss of power and overheating.

Grounding Method

A

GROUNDING PIN
GROUNDING
CONTACT

COVER GROUND
OUTLET BOX
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B. OTHER WARNING INSTRUCTIONS
  1.
  2.
  3.
  4.
  5.
  6.

  7.
  8.

  9.
10.
11.
12.
13.

14.

15.
16.

17.
18.
19.

For your own safety read instruction manual before operating this tool.
Replace cracked collet or collet nut immediately.
Always use guards and eye shields.
Do not over-tighten the collet nut.
Use only NAKANISHI manufactured arbors for grinding and sawing applications.
REMOVE ADJUSTING KEYS AND WRENCHES. Always check to see that keys and adjusting wrenches are 
removed from tool before turning the unit on.
KEEP WORK AREA CLEAN. Cluttered areas and benches invite accidents.
DO NOT USE IN DANGEROUS ENVIRONMENTS. Do not use power tools in damp or wet locations, or expose 
them to rain.
Keep the work area well lighted.
There is a risk of injury due to accidental starting. Do not use in an area where children may be present.
DO NOT FORCE THE TOOL.  It will do the job better and safer at the rate for which it was designed.
USE THE COLLECT TOOL. Do not force tools or attachments to do a job for which it was not designed.
WEAR PROPER APPAREL. Do not wear loose clothing, gloves, neck ties, rings, bracelets, or other jewelry that 
might get caught in moving parts. Nonslip footwear is recommended. Wear protective hair covering to contain 
long hair.
ALWAYS USE SAFETY GLASSES. Everyday eyeglasses only have impact resistant lenses, they are not safety 
glasses. Also use face or dust mask if the cutting operation is dusty.
SECURE YOUR WORK. Use clamps or a vise to hold work at all times. 
MAINTAIN TOOLS WITH CARE. Keep tool sharp and clean for best performance and to reduce the risk of injury.
Follow instructions for changing accessories.
Rotate motor spindle in a low speed and increase speed gradually for safety, before operate.
DISCONNECT TOOLS before servicing or when changing accessories, such as blades, cutters etc.
REDUCE THE RISK OR UNINTENTIONAL STARTING. Make sure main power button is in off position before plugging in.
For recommended operating speed for various applications, please follow the instructions of the cutting tool manufacturers.
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Thank you for purchasing the Ultra-Precision, High-Speed Motor Spindle System, iSpeed3.
The iSpeed3 System was designed for use on CNC lathes and mills, robots, NC lathes and special purpose 
machines. This system utilizes air to cool the Motor and purge the Spindle.
Please use a NAKANISHI air line kit to ensure that clean, dry, properly regulated air is supplied to the motor  
spindle. 
Please read this Operation Manual and Motor Spindle Operation Manual carefully prior to use.

CONTENTS
IMPORTANT INSTRUCTIONS AND WARNINGS-Electric Device  ………………………………………  P41
1 . CAUTION FOR HANDLING AND OPERATION ……………………………………………………………  P44
2 . BASIC PACKAGE ………………………………………………………………………………………………  P46
3 . WARRANTY ………………………………………………………………………………………………………  P47
4 . CONTACT US ……………………………………………………………………………………………………  P47
5 . FEATURES ………………………………………………………………………………………………………  P47
6 . SPECIFICATIONS AND DIMENSIONS ………………………………………………………………………  P48
7 . SYSTEM CHART ………………………………………………………………………………………………  P50
8 . TORQUE CHARACTERISTICS ………………………………………………………………………………  P50
9 . NOMENCLATURE ………………………………………………………………………………………………  P51

10. CHANGING FUSES ……………………………………………………………………………………………  P53
11. BRACKET INSTALLATION ……………………………………………………………………………………  P54
12. POWER CORD CONNECTION ………………………………………………………………………………  P55
13. MOTOR CORD CONNECTION ………………………………………………………………………………  P55
14. CHANGING TOOLS ……………………………………………………………………………………………  P56
15. REPLACING THE COLLET ……………………………………………………………………………………  P56
16. INSTALLATION OF THE MOTOR SPINDLE ………………………………………………………………  P57
17. MOTOR CURRENT DISPLAY AND ADJUSTING THE CLAMPING PRESSURE ……………………  P58
18. AIR HOSE CONNECTION AND AIR PRESSURE SETTINGS …………………………………………  P59
19. BREAK-IN PROCEDURE ………………………………………………………………………………………  P60
20. OPERATION PROCEDURES …………………………………………………………………………………  P60
21. EXTERNAL INPUT/OUTPUT CONTROL SIGNAL SPECIFICATIONS ………………………………  P61
22. PROTECT FUNCTION …………………………………………………………………………………………  P70
23. SETTING OF OPERATING PARAMETERS ………………………………………………………………  P73
24. TROUBLESHOOTING …………………………………………………………………………………………  P82
25. DISPOSAL OF THE CONTROLLER …………………………………………………………………………  P82

OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   43OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   43 2023/08/07   9:27:182023/08/07   9:27:18



44

Class Degree of Risk

       WARNING  A hazard that could result in body injury or damage  to the device if the safety 
 instructions are not followed.

       CAUTION  A hazard that could result in light or moderate bodily injury or damage to the device if 
 the safety instructions are not followed.

WARNING

■
■

Read these cautions carefully and only use the iSpeed3 in its intended manner.
Warnings and cautions are intended to avoid potential hazards that could result in personal injury or damage to the 
device. These are classified as follows in accordance with the seriousness of risk.

1. CAUTION FOR HANDLING AND OPERATION

  1.

  2.

  3.

  4.

  5.
  6.

  7.
  8.

  9.

10.
11.
12.

The iSpeed3 is not a hand tool. It is designed to be used on CNC machines or special purpose 
machines.
In the event of a malfunction or breakdown, grounding provides a path of least  resistance 
for electric current, reducing the risk of electric shock. This system is equipped with an 
electric cord with a grounding conductor and grounding plug.
The plug must plugged matching outlet that is properly installed and grounded in accordance 
with all local codes and ordnances.
Do not use in dangerous environments. Protect the control unit from moisture and other 
contaminants. Failure to protect control unit can result in damage to internal components 
and injury to the operator.
Always wear safety glasses. Everyday eyeglasses only have impact resistant lenses, they ARE 
NOT safety glasses.
Never touch the motor spindle or cutting tool while the motor spindle is rotating.
Reduce the risk of unintentional starting. Make sure the main power button is in the Off position  
before connecting the control unit or plugging the system in.
Do not apply excessive force. This may cause collet or collet nut, tool slippage or tool damage.
Do not exceed the maximum allowable tool speed. For your safety, use tools below the maximum 
allowable speed as set by the tool manufacturer.
Do not a bent, broken, chipped, out of round or sub-standard tool. They can shatter or explode, 
and may cause injury.
Check to ensure that the supply voltage is the same as the control unit’s rated voltage.
Never touch the power cord with wet hands. This may cause an electric shock.
Please make sure to use a power supply cord set which conforms to regulations/laws of the 
country in use and which has voltage and current ratings according to product specifications.
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CAUTION
  1.

  2.

  3.

  4.

  5.

  6.

  7.

  8.
  9.

10.
11.

12.
13.
14.

15.
16.

17.
18.

19.

The motor cooling and spindle purge air is required to operate the system.
The input air line must be connected to the AIR IN connector on the rear of the control unit.
Air pressure between 0.2MPa-0.5MPa  must be supplied.
Do not disassemble, modify or attempt to repair the control unit or motor spindle as it will damage 
internal components. There are no user serviceable parts available.
When an errors occurs and error lamp flashes, check and correct the cause of the malfunction before 
continuing use. Failure to correct the problem will result in damage to the control unit and motor spindle.
When the warning lamp on the control unit lights, conditions exist that could result in dangerous 
operation. Check operating conditions and continue to use only after correcting the problem.
Do not hit, drop or subject the motor spindle or control unit to shock. This will cause damage 
to internal components and result in malfunctions.
The electric motor spindle requires air for cooling and purging. Ensure that this air supply is 
clean and dry. Introduction of dust, moisture and other contaminants into the motor spindle will 
cause damage to the internal components.
When using control unit continuously, refer to continuous area on torque Characteristics 
Graph and check LOAD meter for maximum output (3 Green Lamps).
Do not place anything on top of the control unit.
Do not install the system next to RF noise sources, as malfunctions can occur. If smoke, 
noise or strange odors emanate from the control unit or motor spindles, immediately turn 
OFF the Main Power Switch, disconnect and send to a NAKANISHI dealer for evaluation.
Stop working immediately when abnormal rotation or unusual vibration are observed.
Check the tool shank and collet prior to use to ensure they are clean and free of debris. 
The introduction of foreign particles or metal chips in to the collet or spindle can cause damage 
and loss of precision.
Do not over tighten the collet. This may cause spindle or collet damage.
Use only tools with shank diameters within the tolerance of the selected collet.
Select suitable products or tools for the applications. Do not exceed the capabilities of the 
motor spindle or cutting tools.
Check if tools, collets or collet nut are damaged before attempting to operate.
Make sure that the collet is properly tightened. The tool may be ejected during rotation resulting 
in injury.
Attach the provided connector covers when not using Input/Output connector A/B.
Rotate motor spindle at a low speed and increase speed gradually for safety, before operating 
at normal speed.
If the power cord is damaged, replace it with a certified power cord with grounding of suffi-
cient voltage and current rating.
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Table. 1  Packing List Contents

iSpeed3 CONTROLLER Main Body
・・1pc.

Power Cord・・1pc. Power Cord Hook ・・1pc.

Fuse ・・2pcs. 6mm Air Hose with Filter・・1pc. Air Branching Joint ・・1pc.

Air Hose (95mm) for Air Branching Joint
・・1pc.

Mounting Bracket・・2pcs. Plate Nut・・4pcs.

Mounting Screw・・4pcs. Connector Cap・・2pcs.* Connector Cover A
Connector Cover B・・1pcs. Each.*

Operation Manual・・1set. WARNING / Error Code Label
・・1set

* The Connector Cap, Connector Cover A / B are attached to the CONTROLLER.

2. BASIC PACKAGE
When opening the package, check if it includes all items listed in " Table. 1  Packing List Contents ".
In the event of any shortage, please contact either NAKANISHI (see the " 4. CONTACT US " section) or your local 
dealer. 

取扱説明書
OPERATION MANUAL

モータコード未接続 モータコネクタが外れている、またはコードが断線しています。A0

エアー圧低下 供給エアー圧が不足しています。A1

コントロールユニット内加熱 コントロールユニット内の温度が警告レベルに達しています。A2

過負荷 連続使用できない負荷をかけています。A3

非常停止入力 非常停止モードで非常停止信号が入力されていません。A4

エアー圧超過 供給エアー圧が超過しています。A5

① 警告表示

過電流 モータに許容値異常の電流が流れました。E1

入力電源異常 入力電源電圧が異常です。E2

モータコード未接続 モータコネクタが外れている、またはコードが断線しています。E3

コントロールユニット内過熱 コントロールユニット内の温度が警告レベルに達しています。E4

ブレーキ異常 モータブレーキ回路に異常が発生しました。E5

異常停止 異常な負荷により、モータが起動不良、または停止しました。E6

エアー圧不足 モータ起動時および回転中にエアー圧不足が発生しました。E7

過負荷連続駆動 過負荷状態が一定時間以上経過しました。E8

外部起動エラー 制御モードが AUTOの状態で電源 ON以前に回転指令の入力がされていました。EA

モータ種類識別 連続不可なモータが接続されています。EL

回転オーバー 一定時間以上、設定されている速度を超えました。EH

内部メモリーエラー

〔エラーの解除方法〕
MANUALモードの場合
パネル上のリセットスイッチ（RESET） を押します。

AUTOモードの場合
外部入出力コネクタA( a)の端子No.4（RESET）をOFF（開） → ON（閉） → OFF（開）にします。
※回転指令（端子No. 14（START）がON（閉）時の解除は、必ず回転指令をOFF（開）にしてから
　上記の操作をおこなってください。

メモリ (EERROM)の内容が異常です。EC

非常停止エラーEE 非常停止信号が入力されていない状態で起動しました。また、回転中に
非常停止しました。

②エラー表示

保護機能　　警告またはエラーが表示された場合には、下記の表示内容と解除方法を参照してください。

コード 警告機能 警告内容

コード 検出機能 エラー内容
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3. WARRANTY
We provide a limited warranty for our products. We will repair or replace the products if the cause of failure 
is due to the following manufactures defects. Please contact us or your local distributor for details.
(1) Defect in manufacturing.
(2) Any shortage of components in the package.
(3) Where damaged components are found when initially opening the package.

(This shall not apply if the damage was caused by the negligence of a customer.)

4. CONTACT US
For your safety and convenience when purchasing our products, we welcome your questions.
If you have any questions about operation, maintenance and repair of the product, please contact us.

5. FEATURES
The iSpeed3 is a system that provides a maximum output (Machine shaft output) of 150W, consisting of a compact 
Control Unit, Motor Spindle and Motor Cord. 
The accurate rotational speed control, interfacing with external machine controls, protection functions, 
input/output signals and an emergency stop function allow the iSpeed3 Control Unit to establish a safe 
spindle system with a variety of controllable features. The control enclosure is designed to prevent 
debris/dust and splattered oil/water from entering it.
The Control Unit offers a wide range of rotation speeds (1,000～60,000min-1 : MAX. 80,000min-1), and 
the 3 digit display allows you to set the speed in 200min-1 increments.
2 Motor Spindles can be connected to the control unit, switchable manually or by machine M-function.
Equipped with a Motor Current Display Function, clamping pressure can be monitored during motor/
spindle installation. A Key Hold Function is also equipped to prevent erroneous operation by touching 
the control panel.

(1)

(2)

(3)

(4)
(5)

Company Name

Business Hours

U.S. Toll Free No.
Telephone No.
Fax No.
Website

:
Industrial Div. 

:  8:00 to 17:00 (CST)
   (closed Saturday, Sunday and Public Holidays)
:  +1 800 585 4675
:  +1 847 843 7664
:  +1 847 843 7622
:  www.nskamericacorp.com

Contact UsContact Us
For U.S. Market

Company Name
Business Hours

Telephone No.
e-mail

:  
:  8:00 to 17:00 (JST)
   (closed Saturday, Sunday and Public Holidays)
:  +81 289 64 3520
:  webmaster-ie@nsk-nakanishi.co.jp

For Other Markets
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Model NE273-10 NE273-12 NE273-20 NE273-23

Input AC 100V/1.3A
50/60 Hz

AC 120V/1.1A
50/60 Hz

AC 200V/0.65A
50/60 Hz

AC 230V/0.55A
50/60 Hz

Input Voltage fluctuation MAX. +/- 10%
Over Voltage Category Ⅱ

Operating temperature 0 - 40℃
Ambient Humidity MAX. 85%

Speed Range
1,000 - 80,000min-1 (BM319/BM319F/BM319FC, BM320/BM320F)
1,000 - 60,000min-1 (BM322/BM322FR/BM322FL, BM325)

Control Signal

Input :	 Digital  9 (Photo Coupler)
	 Analog 2
Output :	 MOS Relay 9, Photo Coupler 1
	 Analog 3

Protection Function

Excess Current, Trouble with the internal Power Supply, Motor Cord Disconnect, Control Unit 
Overheat, Brake Circuit Trouble, No Speed Signal, Low Air Pressure, Torque Over Load, 
External Control Signal Error, Incompatible Motor, Over Speed, Emergency Stop Signal, 
Emergency Stop Error, Internal Memory Error, Over Air Pressure

Pollution Degree 2
Weight 3.5kg
Dimensions W : 144mm  D : 234mm  H : 74mm

Transportation and
storage environment

Temperature	 -10 - 60 ℃
Humidity	 10 - 85 %
Atmospheric pressure	 500 - 1060 hPa

Installation Area Indoor use
Height above Sea Level Less than 2000 m

6. SPECIFICATIONS AND DIMENSIONS
6-1 Specification of the CONTROLLER

Table. 2  Identifying the Applicable CONTROLLER
Identifying 

Point Applicable CONTROLLER Non applicable CONTROLLER

initial letter 
of serial 
number on 
rating 
nameplate

Dxxxxxxx

Initial letter of serial number is other than 0, A, B, C

Cxxxxxxx

Initial letter of serial number is 0, A, B, C
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6-2 Compatibility

74

144 234

Fig. 1

6-3 Diagrams

(1) The iSpeed3 CONTROLLER is compatible with the following overseas safety standard.
・Safety standard in North America (UL,CSA) 

　UL61010-1  CSA 61010-1

・EC Directive   

　Low Voltage Directive IEC/EN 61010-1
　EMC Directive EMS : EN61000 - 6 - 2
 EMI  : EN61000 - 6 - 4
　RoHS Directive 2011/65EU, (EU) 2015/863

・United Kingdom Conformity Assessed (UKCA) marking 
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7.  SYSTEM CHART

Fig. 2

Brushless Motor Spindle

BM319F/BM319FC

BM320

BM320F

BM322FR/BM322FL

BM325

80,000min-1

60,000min-1

120V, 230V

*Cooled -air supplied.

Compressor

Air Line Kit
AL-0201
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8. TORQUE CHARACTERISTICS

BM319/BM319F/BM319FC, BM320/BM320F  BM322/BM322FR/BM322FL, BM325

8-1 Motor Speed 80,000min-1 8-2 Motor Speed 60,000min-1

Fig. 3 Fig. 4
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9. NOMENCLATURE
9-1 Front face details

①

②

 ③

 ④

 ⑤

 ⑥

 ⑦

 ⑧

 ⑨

 ⑩

 ⑪

Control Unit (iSpeed3)
Control Panel
Digital Speed Indicator (SPEED)
Preset Speed, Actual Speed, Warning and Error Codes are displayed (3 digit). When the motor spindle is 
stopped, the Preset Speed is displayed. When the motor spindle is rotating, the actual speed is displayed. This 
display also shows the Error Codes when an error has occurred.
Load Monitor LED (LOAD)
The Motor Spindle load is displayed using 6 LED's (3 Green, 2 Yellow, and 1 Red). The amount of load dur-
ing rotation is displayed using the 6 LED's. Motor Spindle can only be run for a short time in Yellow range. 
Please refer to section 22 " PROTECT FUNCTION " of this manual for allowable duration of high load operations.
When any of the Yellow or Red LED's are lit, Warning LED � will fl ash. If this condition is continued 
beyond the allowable interval the Error LED � will fl ash and the motor spindle will stop to protect the 
system.
Motor Speed Adjustment Button ＜  (UP),  (DOWN)＞
Manual adjustable speed control is possible. Pushing the  (UP Arrow) button will increase motor speed, pushing 
the  (DOWN Arrow) button will decrease the speed. (1 digit is 200min-1)
 ・Speed Range  : 1,000 - 60,000min-1 and 1,000 - 80,000min-1

  1,000 - 80,000min-1 (BM319/BM319F/BM319FC, BM320/BM320F)
  1,000 - 60,000min-1 (BM322/BM322FR/BM322FL, BM325)
Start/Stop Button
Start and stops Motor Spindle rotation.
DIRECTION (DIR) Button
Right hand rotation (FWD.) and left hand rotation (REV.) are viewed from the cutting tool facing the 
operator. With the cutting tool facing the operator right hand rotation (FWD.) will be clockwise rotation.
Motor Spindle Selection (MOTOR) Button
Select the motor spindle to be controlled, either motor spindle No. 1 or No .2.
If motor spindle No. 1 was selected, No 1 LED � turns on.
CONTROL (CTRL) Button
This button selects motor spindle control from the iSpeed3 control panel or from an external source.
Manual : iSpeed3 Control panel   Auto : External control through the Input/Output Connector A/B (CNC Control).
DISPLAY (DISP) Button
Select the Motor Speed Indication or Motor Current Indication.
 ・x 100min-1 LED � lights : Motor Speed Indication. ・x 10mA  LED � lights : Motor Current Indication.
RESET (RESET) Button
This button resets and allows restarting of the motor spindle after an error has been corrected.
Some Error Codes will not allow the unit to be RESET until the control Main Power Switch has been cycled.

Fig. 5

①

②

③

⑫ ⑬ ⑭ ④

⑯

⑰

⑤ ⑪ ⑦⑧⑨⑩⑮ ⑱

⑥

⑤⑤⑤
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ERROR LED (ERROR) 
When a serious problem with the system is detected this LED will illuminate, the Motor Spindle is 
stopped and the Digital Speed Indicator � displays the Error Code.
WARNING LED (WARNING)
The operating and working condition of the system are constantly monitored. When an improper condition 
is detected, the Warning LED blinks and the Digital Speed Indicator ③ alternates between the Warning 
Code and the actual or preset speed, depending on whether or not the motor spindle is rotating.
RUN LED
When the motor is rotating this LED will fl ash. 
KEY HOLD Button (  )
Please hold the Reset Button � for (1 to 2 seconds). This disables all button functions.
If Key Hold is activated, displayed Dot (  ) in Digital Speed Indicator � is displayed.
When releasing Key Hold, push and hold the Reset Button � down for 1-2 seconds.

 ⑫

 ⑬

 ⑭

 ⑮

9-2 Rear face details

 ⓐ

 ⓑ

 ⓒ

 ⓓ

 ⓔ

 ⓕ

ⓖ
 ⓗ

 ⓘ

 ⓙ

Input/Output Connector A 　 (D-Sub 25 Connector)
Input/Output Connector A is for automatic control and monitoring of motor spindle system. When not in use 
please install the connector cover to prevent damage or contamination to the connector or pins.
Input/Output Connector B  (D-Sub 15 Connector)
Input/Output Connector B for automatic monitoring of emergency conditions. When not in use please install 
the connector cover to prevent damage or contamination to the connector or pins.
Motor connector No. 1
Motor connector for Motor No. 1.
Motor connector No. 2
Motor connector for Motor No. 2.
Air Input Joint (Hose diameter : φφ6mm)
Supply air to cool and purge the motor spindle. Use clean dry air adjusted at 0.2 to 0.5MPa from the 
AL-0201 Air Line Kit.
When using the motor spindle, supply regulated air to control unit and set the air pressure, referring to  
Section 18-2“Setting The Air Supply Pressure”. The air consumption is 30Nℓ/min when supplying air pressure 
of 0.2 - 0.5 MPa. 
Air Output Joint (Hose diameter : φφ4mm)
Connect air hose to supply clean, dry, regulated air for motor cooling and purging. In order to connect two 
motor spindles to the control unit, connect φφ4mm air hose (95mm) to air output joint on the rear of the 
controlunit and branch the air by using the air branching joint.
Main Power Switch
Main Power Inlet : Insert the plug of the power cord. The control contains 2 fuses. When replacing the 
fuse, please use the specifi ed fuse.
Fixing Power Cord Hook Bar
Power Cord Hook 
(Refer to  Section 12 “POWER CORD CONNECTION” to secure.)

ⓐ  ⓑ

 ⓒ  ⓕ  ⓔ  ⓖ  ⓗ

 ⓘ

 ⓓ  ⓙ

Fig. 6
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WARNING
  ・

  ・
  ・

Before removing fuses make sure that the Main Power Switch ⓖ is turned OFF and 
the power cord is disconnected from the power supply.
Make sure and use only the properly rated and type of fuse.
Failure to use the proper type and rated fuse will result in fire, injury, electric shock 
and/or product damage. 

10. CHANGING FUSES

(1)

(2)

(3)

Push on the clips on the top and bottom of the fuse holder and remove the fuse folder and fuses.
Remove the bad fuse or fuses and replace with the proper type and rating of fuse as listed below and as 
determined by the input voltage being used.
 Specifi ed fuse : INPUT  AC100V/120V：T4.0AH 250V Part No.S505-4-R (Cooper Bussmann Inc.)
  INPUT  AC200V/230V：T2.0AH 250V Part No.S505-2-R (Cooper Bussmann Inc.)
Replace the fuse holder containing the fuses into the Fuse Inlet Box and make sure it snaps in place.

Cap

Fig. 7
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Mounting Brackets (2pcs.) and Plate Nuts (4pcs.)  are provided with the iSpeed3 System.
The Mounting Bracket can be installed on the bottom, on the top surface and on the front side of the Control 
Unit.
After installing the Mounting Bracket you can use the Screw cutouts to mount the Control Unit.
Insert the Plate Nut into the groove portion of the front side of the Control Unit.
Attach the Mounting Brackets (2pcs.) using the provided Screws (4pcs.) and Plate Nuts (4pcs.). 

11.  BRACKET INSTALLATION

CAUTION
If there is a possibility for the Control Unit to fall from its intended location. Be sure to install the 
provided Mounting Brackets for safety.

(1)

(2)

(3)

(4)

(5)

Fig. 8

Bracket

Fig. 9

Fig. 10 Bottom Mounting

Bracket

Fig. 11

11-1 Bottom Mounting

Fig. 12 Top Surface Mounting

Fig. 13

Fig. 14 Front Side Mounting

Plate Nut
Bracket

11-2 Top surface Mounting
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11-3 Front side Mounting
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12.  POWER CORD CONNECTION

WARNING
Only use grounded power sources. Failure to properly ground the control unit may result in 
electric shock, injury, fi re and/or damage to the system components.
When connecting the power cord, make sure the Main Power Switch is turned OFF.

Insert the power cord hook to the fi xing power cord hook bar on the rear of the control unit. Refer to the 
Fig. 15.
Insert the female plug into the main power inlet box on the rear of the control unit. Refer to the Fig. 16.
Secure the power cord by use of power cord hook. (Refer to Fig. 17.)

Push

Fig. 17

13. MOTOR CORD CONNECTION

CAUTION
Before connecting the motor cord, make sure the power source and control Main Power Switch ⓖ
are turned OFF.

Ensure alignment pin upward.
Carefully insert the alignment pin into the alignment hole and push straight into the motor lead 
port of the rear of the control unit.
Tighten the coupling nut.

Alignment Pin 

Coupling Nut

Alignment Hole

CAUTION
When installing the product, provide space of approximately 10cm around the control unit for 
easy access to the Air Inlet and the Power Cord.

Fig. 18 Fig. 19

(1)

(2)

(3)

(1)

(2)

(3)

Fixing Power Cord
Hook Bar�

Power Cord Hook�

InsertInsert

Fig. 15

Main Power Inlet�

Power Cord

InsertInsert

Fig. 16

PushPush

Main Power Switch ⓖ
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Fig. 20

14. CHANGING TOOLS

Remove the tool according to the section 14 "CHANGING TOOLS" procedure above and remove collet nut 
assembly. (Fig. 21)
The collet and collet nut are held together by a groove in the collet and a frange in the collet nut.
To remove the collet, hold the collet nut in one hand and push diagonally down on the collet. The collet should be 
released (Fig. 22).
Install the new collet in the collet nut by positioning the collet in the collet nut and pressing down on a flat surface. (Fig. 
22)

Set the provided wrench (5x8) on the Spindle.
Place the provided wrench  (9x11) on the collet nut and turn it counterclockwise to loosen the collet and 
remove the tool. (The first turn will loosen the collet nut, but the tool will not release and turning will become 
stiff. Keep turning through the stiffness and the collet will open.)
Clean the collet and collet nut, then insert the new tool and tighten the collet by turning clockwise. Do not 
over tighten.

CAUTION
Do not tighten the collet without inserting a cutting tool or dummy bur, as this will damage the collet, 
spindle or collet nut, causing difficulty remove the collet.

Fig. 21 Fig. 22

15. REPLACING THE COLLET

Collet Nut

Tool

Loosen

Tighten
Spindle

Collet Nut

Tool

Spindle

Wrench Seat

Collet

Push

Collet Nut

(1)

(2)

(3)

(1)

(2)

(3)
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22 40.5  Clamping Area

BM319 / BM320 BM322 / BM325

25 39.1( )  Clamping Area( )

Fig. 23

16. INSTALLATION OF THE MOTOR SPINDLE

16-1 Fixturing a straight type motor spindle : BM319, BM320, BM322 and BM325.

When installing a motor spindle to a fixed base, make sure the fixed base is grounded in order to 
avoid the risk of an electric shock.

(1)When mounting motor spindle, refer to the clamping area etched on the spindle body (Fig. 23).

(2)The installation shown in Fig.24 is the recommended fixturing method. If this is not possible, install as shown 
in Fig. 25. Do not use Set Screws directly in contact with the motor spindle body as shown in Fig. 26, as this 
will result in damage to the motor spindle housing and internal components.
When mounting, never clamp directly over the bearings, as this will result in bearing damage.

WARNING

Fig. 24 Fig. 25 Fig. 26

Fastening Bolt

Bushing with Slit

Fastening Bolt Fastening Bolt

Slit of Bushing

Slit

CAUTION

Fastening Bolt

RECOMMENDATIONS

Split type holder

・When installing a motor spindle, do not hit, drop or cause shock to the motor spindle. This may 
cause damage to internal components and result in malfunctions.

・Cautions when tightening the securing bolt　
Do not over tighten the bolt. This may cause damage to motor spindle's precision.
Tighten the bolt until the motor spindle body can not be turn by hand within the fixture. 
Extreme tightening is not necessary or recommended.
Apply working force and check that the motor spindle is tight before using.（ When adjusting 
the clamping level, refer to Section 17 “MOTOR CURRENT DISPLAY AND ADJUSTING THE 
CLAMPING PRESSURE” of the iSpeed3 control unit Operation Manual.）

・Advice when using split type holders and all similar types of installation methods. 
Insert a shim into the holder bore, and tighten the bolt with minimal torque.
Manufacture the holder with roundness and cylindrical tolerance of less than 5μm.　
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CAUTION

Insert a thin shim into the split in the holder and reduce the shim size in 5μm increments until 
motor spindle is held firmly.
Tighten the clamping bolt to the torque specified for that size and type of bolt.
The final responsibility for ensuring product's stability for use in a given application is left to 
the  designer of the equipment in which NAKANISHI's motor spindle is installed. 
NAKANISHI offers motor spindles with a wide variety of capabilities and specifications. 
Please carefully check the product's specifications against the requirements of your application 
and verify suitability and safety prior to initial use.

A flange type motor spindle is a motor spindle that installs with a factory mounted flange, without inserting a 
sleeve over the motor spindle housing diameter section. This is designed to eliminate deformation/damage 
of the motor spindle when performing the installation.

If the motor spindle housing diameter section is inserted and tightened using bolts or set screws, 
or in a solid sleeve or a split holder arrangement, the main body will be geometrically deformed 
and assembly accuracy will be compromised.
Problems such as rotation failure and heat generation will result. Absolutely never affix the motor 
spindle with a bolt or set screw when using split type holders.

16-2 Fixturing a flange type motor spindle : BM319F/BM319FC, BM320F, BM322FR and BM322FL. 

Fig. 27

Fastening Bolt

Table. 3

Insert the motor spindle housing diameter section into the machines tool plate bore.
Secure the motor spindle through the counter-sunk holes (2 locations) on the flange face using bolts as shown in 
Motor S pindle Operation Manual Fig. 2, Fig. 4, Fig. 6 and Fig. 7. Refer to table 3 and Fig. 27.

Bolts   M4 Bolts (M4 x 25)  BM319F/BM319FC, BM320F 
  M5 Bolts (M5 x 25)  BM322FR, BM322FL

(1)

(2)

17. MOTOR CURRENT DISPLAY AND ADJUSTING THE CLAMPING PRESSURE

Adjust the clamping pressure level using the motor current display. Run the motor spindle at any speed and note 
the current level while the motor spindle is not secured in any manner.  Insert the motor spindle into the fixture 
and carefully and slowly tighten. The Clamped Current Display should never be more than +1 (+10mA) of the 
current load reading before clamping.  This is a very important step when installing the iSpeed3 Motor Spindle. 

The Control Unit has a function that displays load on the motor spindle in current (x10mA). (Refer to 
section 9-1" Front face details⑩"). This display allows you to confirm the load/clamping level when fixing 
the Motor Spindle in fixtures.

17-1 MOTOR CURRENT DISPLAY

17-2 Clamping the Motor Spindle
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18. AIR HOSE CONNECTION AND AIR PRESSURE SETTINGS

CAUTION
  1.

  2.

  3.

  4.

  5.

Regulate the air pressure between 0.2-0.5MPa. If inlet air pressure is too low the control unit 
will not operate and an error E7 occur.
The cooling air provides two functions, to cool the electric motor and to protect the spindle 
from contaminants by providing a positive airfl ow. 
Do not make any sharp bends in the air hose. Do not pull sharply on the air hose, as this can 
cause the air hose to break , cutting off  the air supply or weaken the air hose over time.
This will result in the deterioration of the motor and spindle.
Never supply over recommended regulated air pressure. There is a possibility of damage to the air 
detection function within the control unit. This detector recognizes air input only, not air output.
If there is damage to the Air Out hose, the control unit is not able to detect that there is no air 
being supplied to the motor spindle. This will cause premature motor spindle failure.

Insert the provided φφ6mm air hose with fi lter from the AL-0201 Air Line Kit into the air inlet joint �on the rear 
of the control unit. (If you are not using the AL-0201 Air Line Kit make sure that the inlet air supply is dry, clean, 
regulated air.)
Insert the provided φφ4mm air hose into the back of the motor spindle.
Insert the other side of the φφ4mm air hose into the Air Output Joint on the rear of the control unit. When 
connecting two motor spindles to the control unit, use the Air Branching Joint that has been provided.
This Air Branching Joint is to be used with only 2-Meter, 3-Meter and 5-Meter Motor cord/Air Lines. Two (2) 
Motor Spindles cannot be connected to the control unit when using a 7-Meter Motor Cord/Air Line.
Set the air supply pressure according to Section 18-2 "Setting The Air Supply Pressure" table 4. 

18-1 Air Hose Connection

(1)

(2)

(3)

(4)

The air pressure requirement varies with the number of the motor connections and the length of the air hose (Quick Disconnect 
Cord and Motor Cord). Verify the number of spindles and motor cord length before setting the pressure according to Table 4

18-2  Setting The Air Supply Pressure

Motor Cord : BM3□□ Motor Cord (Option)

The air hose length which comes
 with quick disconnect cord

The air hose length that is used 
with your motor cord. 

Hose length

Fig. 29

Air Output Joint�

φφ6mm Air Hose with Filter

Air Input Joint�

Power Switch ⓖ

Air Joint

Fig. 28

φφ4mm Air Hose

Motor Spindle
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Total Hose Length(m) *Note 1 3.5 4.0 5.5 6.0 7.5 8.0

(1) One Motor Spindle is connected 
to the Control Unit.

Air Pressure (MPa)
0.2 0.25 0.3

(2) Two Motor Spindles are connected 
to the Control Unit. 0.4 0.5

*Note 1："Hose Length" indicates total hose length consisting of the Quick Disconnect Hose and the Motor Cord 
Hose.  See Fig. 29 to see how to calculate "Hose Length".

Table. 4

 Steps 1 2 3 4 5 6

 Rotation  Speed (min-1) 15,000 30,000 40,000 50,000 60,000 80,000

 Running Time (min) 15 10 10 15 10 10

 Items to check

No 
Abnormal  
Noises

Spindle housing no hotter than 20°C. 
If hotter than 20°C stop for at least 20 
minutes, check installation and restart 
Break-in procedure.

Spindle housing no hotter 
than 20°C. 

Table. 5

The iSpeed3 Series is a high-precision, high-speed motor spindle.  The following procedure must be followed to 
ensure proper motor spindle operation and longevity.
The grease inside the bearings will settle during transportation, storage or service. If the motor spindle suddenly 
runs at high speeds, grease will evacuate from the bearings, causing excessive heat resulting in bearing damage.  
After initial installation, repair, or long periods of non operation,  please follow the break-in procedure detailed in 
Table. 5.  For 60,000 min-1 spindles, follow steps 1 through 5.  For 80,000min-1 spindles, follow steps 1 through 6.

19. BREAK-IN PROCEDURE

 ①
 ②
 ③

 ⑫ ⑬ ⑭  ④
 ⑯

 ⑰

 ⑤  ⑪  ⑦ ⑧ ⑨ ⑩ ⑮  ⑱

20. OPERATION PROCEDURES
20-1. Select Control Mode (Manual/Auto)
(1)

(2)

Using the CONTROL (CTRL) Button② you can select between Manual (Front panel control) or Auto 
(External Signal Source) modes. External Signal Source can be used to control Motor Start/Stop, Rotation 
Direction, Motor Speed etc. From an external control source (CNC).
Manual Mode : Front panel option.
Auto Mode : Control by External Signal Source.

Fig. 30 Front face details Fig. 31 Rear face details

 ⓐ  ⓑ

 ⓓ ⓒ  ⓕ  ⓔ ⓖ  ⓙ

 ⓘ

 ⓑ

 ⓘ

 ⓗ

 ⑥
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(1)

(2)

(3)

    ・
    ・

Setting Motor Rotation Direction
Input the Motor Rotation Direction Signal to Pin No.2 : DIR_IN.
Right hand rotation is OFF 'Open' ("FWD." LED will light).
Left hand rotation is ON 'Closed' ("REV." LED will light).
Motor Start/Stop
Input the Motor Start Signal from Pin No. 14 : START.
Motor Rotating is ON 'Closed' (START/STOP LED will light).
Motor Stop is OFF 'Open' (START/STOP LED is off).
Setting Motor Speed
Input the Motor Speed Signal to Pin No.23 : VR
  Motor Speed Range is 1,000 - 80,000min-1

  The Motor speed is displayed in 200min-1. 800 equals 80,000min-1

All the iSpeed System functions can be controlled by Input Control Signals to Input/Output Connector A ⓐ

  ・

  ・

  ・

  ・

  ・

  ・

  ・

  ・

  ・

  ・

  ・

Error Output Signal.
Front Panel or External Signal Speed Control during Auto Mode Operation.
Fixed Motor Rotation Speed.
Maximum Motor Speed.
Selection of External Motor Speed Signal. 
External Motor Start Command Signal Method.
Selection of Motor Acceleration and Deceleration Time
Selection Emergency Operating Function. 
Setting the Level of Speed Achievement.
Error History Display.
　　　-　　　Confirmation of Parameter　　　- 

The following Parameters can also be preset.

Please refer to section 23 “SETTING OF OPERATING PARAMETERS” of this manual for details.

(1) Input/Output connector Aⓐ

WARNING
Do not connect any circuit other than SELV (24VDC)(Safety Extra Low Voltage) to the 
External Input/Output connector Aⓐ, This will cause I/O board damage in the control unit.

CAUTION
Input/Output connector AⓐDO NOT USE PIN No. 16. 
If PIN No. 16 is connected, the control unit will be damaged.

(1)

(2)

(3)

    ・
    ・
    ・

Set Motor Rotating Direction
Push the Motor Rotation Direction Button ⑦.
Select FWD. Right hand rotation.
Select REV. Left hand rotation.
Motor Start/Stop
Push Start/Stop Button ⑥ and START LED will illuminate.
Setting Motor Speed
Set the speed by pushing the Motor Speed Adjustment Button ⑤.
  Motor Speed Range is 1,000-80,000 min-1. (BM319/BM319F/BM319FC, BM320/BM320F)
  Motor Speed Range is 1.000-60,000 min-1. (BM322/BM322FR/BM322FL, BM325)
  The Motor speed is displayed in 200 min-1. 800 = 80,000 min-1.

20-2 Setting Motor Rotating Direction, Motor Start/Stop, Motor
20-2-1 Setting Manual Mode

20-2-2 Setting Auto Mode

20-3 Setting other Parameters

21. EXTERNAL INPUT/OUTPUT CONTROL SIGNAL SPECIFICATIONS
21-1. Input/Output connector Aⓐ
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Pin 
No.

Pin 
Name Description Input/

Output Signal Function

1 COM_1 External Power Source 
for External Inputs Input 0V or+24VDC Power source to be used for External Inputs Signals.

2 DIR_IN Rotating Direction
Signal Input OFF (Open) : FWD.

ON (Closed) : REV. Controls the rotational direction of the motor spindle.

3 CNT_IN Speed Change
Pulse Signals Input OFF (Open) → ON (Closed) One pulse will increase or decrease 200min-1 in Spindle 

Speed depending on (parameter ) setting.

4 RESET Error Release Signal Input ON (Closed) → OFF (Open) Error Code can be released and the system restarted
by toggling this signal OFF and ON.

5 SEL1 Speed Change Point 
Select Signal "1" Input OFF (Open)

ON (Closed)

Select 4 Motor Speeds by using SEL0 and SEL1. (Refer to 
table 6.) (Refer to parameter  for the setting of Speed 
Point U1 -  U2.) 

6 RUN Rotating Signal Output OFF (Open) : Stopped
ON (Closed) : Rotating Output shows that the motor is rotating.

7 DIR_OUT Rotating Direction
Signal Output OFF (Open) : FWD

ON (Closed) : REV Output shows the direction of the Motor is rotating.

8 ERR Error Signal Output OFF (Open) : Normal
ON (Closed) : Error

Output shows that error has occurred. 
Error code will be displayed on Digital Speed Indicator ③.
The error Code Logic can be reversed by setting 
Parameter .
The Error Code Logic can be either Normally Open or 
Normally Closed depending on the  Setting. 
In addition, the error code can be output as a patterned 
signal.
For details, refer to " 23. SETTING OF OPERATING 
PARAMETERS ".

9 MT_SEL Motor Select Signal Input OFF (Open) : Motor No.1
ON (Closed) : Motor No.2 Select the Motor to be used.

10 SEL_MT Selected Motor Signal Output OFF (Open) : Motor No.1
ON (Closed) : Motor No.2 Output shows the selected motor No.

11 Vcc Internal Power Source
For Analog Signals Output +10DC Power source for VR 1 and VR 2.

12 Motor_Ⅰ Motor Current Monitor Output  0-10V DC
 1.0A/V

Output shows the Motor current consumption.
Output Voltage is proportional to the Motor Current
consumption.

13 GND Internal Ground Output Internal GND This GND to be used for Analog Output Circuits.

14 START Rotate Command Signal Input OFF (Open) : Stop
ON (Closed) : Rotation Start and Stops Motor Rotation.

15 UD_IN Pulse Speed Change
UP/DOWN Signal Input OFF (Open) : Speed Down

ON (Closed) : Speed Up Determines speed up or speed down. (parameter )

16 － Not used － － －

17 SEL0 Speed Change Point 
Select Signal "0" Input OFF (Open)

ON (Closed)

Select 4 Motor Speeds by using SEL0 and SEL1.　(Refer 
to table 6.) (Refer to paramete  for the setting of Speed 
Point U1 - U2.)

18 COM_2 External Power Source
for External Output Input 0V or +24V DC Power Source to be used for External Output Signals.

19 PULSE Rotating Pulse Output 1 Pulse / Rotation 1 revolution of the motor generates one pulse.
Duty 50%.

20 WARNING Warning Signal Output

OFF (Open) : 
Normal Operation
ON (Closed) : 
Warning

Output shows that warning has occurred.
Warning code will be displayed on Digital Speed Indicator ③ .
By setting Parameter , the Warning Code can be output 
as a patterned signal. 
For details, refer to " 23. SETTING OF OPERATING 
PARAMETERS ".

21 COIN Speed Achievement
Signal Output

OFF (Open) : 
Set Speed not achieved
ON (Closed) :
Set Speed achieved

Shows that the Motor has achieved more than 90% of the 
set Speed. (parameter )

22 VR2 Motor No.2 Speed
Control Signal Input Motor No. 2 Speed

Control Signal

Sets rotating speed of motor No. 2. 10,000min-1/V.
(Based on 80,000min-1 Max.)
* Unit of rotational speed : 200min-1 (rpm)

23 VR1 Motor No.1 Speed
Control Signal Input Motor No. 1 Speed

Control Signal

Sets rotating speed of motor No.1. 10,000min-1/V.
(Based on 80,000min-1 Max.)
* Unit of rotational speed : 200min-1 (rpm)

24 LOAD Torque Load Monitor Output 0-10V DC
20%/V

Shows that the torque being applied to the motor. 
20%/V 100%(rating)/5V

25 SPEED_V Rotating Speed Monitor
Voltage Output 10,000 min-1/V Voltage Output is proportional to the Motor Speed

Table. 6
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(2) Input/Output Diagram

1 :  By setting parameter , EMG-IN Signal can be used.
2 :  By setting parameter , Motor Speed Change is possible by Pulse Signals.
3 :  By setting parameter , Motor Speed Change is possible by SEL0 and SEL1.

Speed Point SEL1 (Pin No.5) SEL0 (Pin No.17)

U1  OFF (Open)  OFF (Open)

U2  OFF (Open)  ON (Closed)

U3  ON (Closed)  OFF (Open)

U4  ON (Closed)  ON (Closed)

Table. 7 Speed Point can be set with parameter setting

Variable Register
5 K

Variable Register
5 K

Connector A ⓐ
Input/Output

(D-SUB 25)

COM_1
(+24V or 0V)

START

DIR_IN

RESET

MT_SEL

SEL0

SEL1

UD_IN

CNT_IN

Connector B  ⓑ
Input/Output

(D-SUB 15)

EMG-IN+

EMG-IN-

1

14

2

4

9

17

5

15 2

3

3

2

11

22

23

13

1 1

9 1

+10VDC

VR2

VR1

GND

RUN

DIR_OUT

ERR

SEL_MT

WARNING

COIN

PULSE

COM_2
(0V or +24V)

MOTOR_1

LOAD

SPEED_V

MT_CNA

MT_CNB
AUTO+

AUTO-
PWON+

PWON-

SAFE-1A
SAFE-1B

SAFE-2A
SAFE-2B

SAFETY RELAY CONTACT

6

7

8

10

20

21

19

18

12

24

25

13

2

10
5

13
6

14

3
11

4
12

GND

Fig. 32
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Input Signal
There are 8 command Input Signals : Rotation Command, Rotation 
Direction, Error Release, Speed Up or Down Signal, Speed Command 
Pulse Signal, Motor Selection Signal, Set Speeds for Motor No. 1 / Motor 
No. 2.
Please use a separate power source that is Capable of supplying 24VDC 
±10%, 100mA (min).
Refer to Fig. 33 for connections.

(3) 

(3)-1

Input/Output Signal
The side of Control Unit

1
(COM_1)

0V or +24V

+24V or 0V

+24V or 0V

Load

6,7,8,10,20,21

(COM_2)
18

0V or +24V

The side of Control Unit

The side of Control Unit

18
(COM_2)

+24V or 0V

0V or +24V

19
(PLUSE)

Load

(3)-2

Fig. 33

Fig. 34

Fig. 35

(3)-3

Output Signal Ⅰ
There are 6 command Output Signals : Spindle Rotating, Rotation Direction, Error, Warning, Selected Motor,
Rotating Speed Achieved. These signals are MOS Relay Connections. The Output Signal can be connected 
to either a sinking or source type connections.
Voltage and Current Specifications
    ・Applied Voltage (V max) ≦ 30VDC    ・Working Current (lp) ≦ 100mA
Use a separate External Power Source for Output Circuits.
It is recommended to use a separate 24VDC Power Source other than the one used for Input Signals.
Please refer to Fig. 34 for connections.

Output Signal Ⅱ
Refer to Fig. 35 for about the Output Signal of Rotating Pulse.
This signal is a Photo Coupler connection. This output can be connected to either a sinking or source type 
connection.
Voltage and Current Specifications
    ・Applied Voltage (V max) ≦ 30VDC　・Working Current (lp) ≦ 100mA
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5 K

The side of Control Unit The side of Control Unit

Vin

Vin

+10DC

VR2
Variable Register

VR1

0V

11

22

23

13

5 K
Variable Register

VR2

VR1

0V

22

23

13

Vin:Speed Control Signal
Vin must be less than 10VDC

0
Control Signal（DCＶ）

M
ot

or
 S

pe
ed

 (x
10

,0
00

m
in

-1
)

Motor Speed (min-1) = Control Signal (v) x 10.000
・For the motor maximum speed 80,000min-1, this will be come to 80,000min-1 with over the Motor Speed Control Signal 8V.
・For the motor maximum speed 60,000min-1, this will be come to 60,000min-1 with over the Motor Speed Control Signal 6V.
 * Unit of rotational speed : 200min-1 (rpm)

101 6 7 8 93 4 5
0.2

4

6
5

8
7

2
3

1

2

80,000min-1

60,000min-1

V

V

V
13

25

24

12 1K

1K

1K

0V

The side of Control Unit

Motor Current Monitor

Torque Load Monitor

Rotating Speed 
Monitor Voltage

Motor Speed Control Signal
Refer to Fig. 36, 37 for connections. Please refer to Fig. 38 about relationship between Motor speed and 
Control signal.
When applying voltage, never input more than 10VDC. This will avoid damaging the Control Unit. (Fig. 37)

(3)-4

Fig. 36 Fig. 37

Fig. 38

Monitoring Signals
There are 3 Monitoring Signals : Motor Current, Torque Load Monitor and Rotating Speed Monitor. 
Please refer to Fig. 39 for connections.

(3)-5

・Motor Current Monitor
・Torque Load Monitor
・Rotating Speed Monitor Voltage

Fig. 39
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21-2. Input/Output Connector B ⓑ

(1) Input/Output Connector Bⓑ

Pin
No.

Pin 
Name

Description
Input/
Output

Signal Function

1 EMGIN-A Emergency Stop
Signal A Input  Input for Emergency

 Stop Signal.

Emergency Stop Signal or Emergency Stop Signal power 
source. 
Normal Operation ON (Closed). EMERGENCY OFF (Open).
Refer to Fig. 41.

2 MTCN-A Motor Signal 
Contact Connector A Output

Continuity OFF (Open) 
between MTCN-A and  
MTCN-B the Motor is  
connected.

When there is continuity, (OFF), between MTCN-A and 
MTCN-B the Motor is connected.
If no continuity the Motor is disconnected.

3 SAFE-1A Relay Contact 1A Output
SAFE-1A and SAFE-1B  
continuity ON (Closed)  
Relay is OFF.

When there is continuity, (OFF), between SAFE-1A and
SAFE-1B ON (Closed) Safety Relay is OFF (Emergency 
Stop), no continuity Safety Relay is OFF (Open) Normal 
Operation.

4 SAFE-2A Relay Contact 2A Ourput
SAFE-2A and SAFE-2B 
continuity ON (Closed)  
Relay is OFF.

When there is continuity, (OFF), between  SAFE-2A and 
SAFE-2B ON (Closed) Safety Relay is OFF (Emergency 
Stop) no, continuity Safety Relay is OFF (Open) Normal 
Operation. 

5 AUTO-A AUTO Mode
Signal A Output  AUTO Mode Operation  

ON (Closed) . 
When AUTO Mode is being used, AUTO-A and  AUTO-B 
is ON (Closed)

6 PWON-A Unit Power Source
Monitor A Output

ON (Closed) :Main Power   
Supply is connected.
OFF (Open) : Main Power 
Supply is disconnected.

If the main power supply to the Control Unit is connected, 
PWON-A and PWON-B is ON (Closed)

7 - Not Used - -  -

8 - Not Used - - -

9 EMGIN-B Emergency Stop 
Signal B Input  Input for Emergency 

 Stop Signal.

Emergency Stop Signal or Emergency stop signal power 
source. 
Normal Operation ON (Closed), Emergency OFF (Open) 
Refer to Fig. 41.

10 MTCN-B Motor Signal Connect
Contact B Output

 Continuity OFF (Open)
 between MTCN-A and
 MTCN-B the Motor is
 connected.

When there is continuity, OFF, between MTCN-A and 
MTCN-B the Motor is connected.
If no continuity the Motor is disconnected.

11 SAFE-1B Relay Contact 1B Output
 SAFE-1A and SAFE-1B
 continuity ON (Closed)
 Relay is OFF.

When there is continuity, OFF, between SAFE-1A and SAFE-1B
ON (Closed) Safety Relay is OFF (Emergency Stop), no 
continuity Safety Relay is OFF (Open) Normal Opetation.

12 SAFE-2B Relay Contact 2B Output
 SAFE-2A and SAFE-2B
 continuity ON (Closed)
 Relay is OFF.

When there is continuity, OFF, between SAFE-2A and  SAFE-2B
ON (Closed) Safety Relay is OFF (Emergency Stop), no continuity 
Safety Relay is OFF (Open) Normal Opetation.

13 AUTO-B AUTO Mode Signal B Output  AUTO Mode Operation
 ON (Closed) . 

When AUTO Mode is being used, AUTO-A and  AUTO-B
is ON (Closed)

14 PWON-B Unit Power Source
Monitor B Output

ON (Closed) :Main Power 
Supply is connected.
OFF (Open) : Main Power
Supply is disconnected.

If the Main power supply to the Control Unit is connected, 
PWON-A and PWON-B is ON (Closed).

15 - Not Used - - -

Table. 8

CAUTION
Input/Output connector B ⓑ DO NOT USE PINS No. 7, 8 and 15.
If PINS 7, 8 or 15 are connected, the Control Unit will be damaged.

WARNING
Do not connect any Circuit other than SELV (24VDC)(Safety Extra Low Voltage) to the 
External Input/Output Connector Bⓑ. This will cause I/O board damage in the control unit.
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10(MT-CMB)
5(AUTO A)

13(AUTO B)

14(PWON B)

2(MT-CNA)

+24V or 0V

0V or +24V

+24V or 0V

Load

Load

0V or +24V

or

The side of Control Unit

6(PWON A)

the side of control unit
+24V
(or 0V)

0V
(or +24V)

the side of control unit

1

9

1

9

+24V
(or 0V)

0V
(or +24V)

or

(2)-2 Emergency Stop Signal Input
PIN No. 1-9
This signal is a +24V DC Signal for External Signal Source.
Please use a separate power source that is capable of supplying 24VDC±10%, 50mA. Refer to Fig. 41 
below for connections.
When Normal Operation Circuit is ON (Closed), the safety relay is on.
When the Emergency Stop Signal is OFF (Open) the Safety Relay is OFF and the power supply to the 
motor is interrupted and the Motor stops.

Output Signal
PIN No. 2-10, 5-13, 6-14
There are 3 command Output Signals :“Motor Connection Monitoring”, “AUTO MODE” and“Control 
Unit Power Source Monitoring”.
These signals are MOS Relay Contact Connections. The Output Signal can be connected to either a 
sinking or source type connection.
Voltage and Current Specifications
     • Applied Voltage (V max) ≦ 30VDC
     • Working Current (Ip) ≦100mA
Use an External Power Source for Output Circuits. It is recommended to use a separate power from the 
one used for Input/Output Connector Aⓐ. Please refer to Fig. 40 for connections.

(2)

(2)-1

Input/Output Signal

Fig. 40

Fig. 41
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MOTOR No.1

MOTOR No.2

Safety Relay

Safety Relay

iSpeed3 Control Unit

Motor Connector No.1

Motor Connector No.2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

D-Sub15

MOT-U
MOT-V
MOT-W

MOT1-U

MOT1-V
MOT1-W

MOT2-V
MOT2-W

MOT2-U

MOT1-SEL

+12V

EMG-INA
EMG-INB

+12V
MOT2-SEL

EMG-INA
EMG-INB

SAFE-1A
SAFE-1B
SAFE-2A
SAFE-2B

Fig. 42

(2)-3

         ・

         ・

         ・

         ・

         ・

         ・

Safety Relay Contact Signal
PIN No. 3-11, 4-12

The Safety Relay will be ON or OFF depending on the state of the Emergency Stop Signal PINS 1 and 9.
When there is continuity between PIN3 (SAFE-1A) and PIN11 (SAFE-1B) or between PIN4 (SAFE-2A) 
and PIN12 (SAFE-2B) the Motor is off. If there is no continuity between these pairs of Pins then the 
system is operating normally.
If the Emergency Stop Signal is OFF (Open) the Safety Relay will be OFF and the Motor Power will 
be interrupted and the Motor will stop.
The Voltage/Current specifications of PINS 3-11 and PINS 4-12.
   Applied Voltage (V max) ≦ 30VDC
   Working Current (Ip) ≦2A
The installed Safety Relay is designated to comply with EN standards.
The separation of "b" contacts of the Safety Relay is maintained at more than 0.5mm spacing by relay's 
spring release mechanism. If the 'a' contacts of the Safety Relay are welded together, there has been 
an over load or short circuit.
The 'b' contacts output can be used to detect an open circuit of the motor line and integrated with the ma-
chines safety systems. One such function is to signal a release of the safety guard lock of the machine.
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21-3. Input/Outputl Connector A ⓐ /B ⓑ　Specifications
(1)-1

(2)-2

Input/Output Connector A ⓐ
Plug Part Number : XM2A-2501 OMRON (or other similar high-quality product)
Cover Part Number : XM2S-2511 OMRON (or other similar high-quality product)
Input/Output Connector B ⓑ
Plug Part Number : XM2A-1501 OMRON (or other similar high-quality product)
Cover Part Number : XM2S-1511 OMRON (or other similar high-quality product)
*Screw size : M 2.6

CAUTION
To minimize RF interference and noise, please keep the length of the cables as short as possible 
and route them separately or as far away as possible from high voltage electrical cables.
Use only shielded cables to minimize RF interference and noise. Connect the shield to the 
plug cover.
Connect the shielded line to the Input/Output connector. (the shielded line is grounded.) 
Do not connect another shielded line to any externally powered instrument.

21-4. Input/Output Connector A ⓐ /B ⓑ Pin Configuration (Controller side)

Input/Output 
Connector A ⓐ

14
15
16
17
18
19
20
21
22
23
24
25

 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13

Input/Output 
Connector Bⓑ

 9
10
11
12
13
14
15

1
2
3
4
5
6
7
8

Fig. 43

   ・

   ・

 

   ・
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Always check the Control Unit, Motor Spindle and the condition of the cooling air prior to use. This will help 
prevent system errors that will result in non-operational conditions.

(1)

(2)

(3)

The Warning LED ⑬ will flash.
The Warning Code (listed in Table 9) will be displayed on the Digital Speed Indicator ③.
A Warning Signal is output to the Warning Signal (PIN No. 20 : WARNING) of Input / Output Connector Aⓐ.

CAUTION
When the Warning LED ⑬ flashes, please check the Warning Code.

Warning code Warning Function Trouble

A0  Motor Cord Disconnect  Motor Cord or Connector is disconnected or damaged.

A1  Low Air Pressure  Low Air Pressure.

A2  Control Unit Overheat  Control Unit Overheat.

A3  Over Load  Motor Torque Load Exceeding Safe Limits.

A4  Emergency Stop Signal  Emergency Stop Signal Has Been Activated.

A5  Over Air Pressure  Over Air Pressure.

Table. 9

Always check the Control Unit, Motor, Spindle and the condition of the cooling air prior to use. This will help 
prevent system errors that will result in non-operational conditions.
When an Error is generated, the following events will occur : 
(1)

(2)

(3)

(4)

Motor stops
The Error LED ⑫ will flash.
Error Code (listed in Table 10) will be displayed on the Digital Speed Indicator  ③.
An Error Signal is output to the Error Signal (PIN No. 8 : ERR) of Input / Output Connector Aⓐ.

22. PROTECT FUNCTION
22-1. WARNING DETECTION

22-2. Detection of Error (unsafe operating conditions)
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There are 2 methods of releasing Error Codes:
(1)

(2)

Push Reset Button⑪ on the front panel.
Switch the signal on PIN4 (RESET) of Input / Output Connector A ⓐ OFF (Open) →ON (Closed) →OFF (Open).
When releasing Error using the Motor Start/Stop (Pin No. 14 : START) is ON (Closed), OFF (Open) Motor 
Start/Stop before resuming operation.

Table. 10

CAUTION
 ・

 ・

If When using the Input / Output Connector A ⓐ/B ⓑ and External Monitoring, please check and 
resolve the source of the problem anytime a error code is displayed.
When an error occurs due to internal damage of the control unit, the Error Signal can not be reset. 
Please send the Motor Spindle and Control Unit to a NAKANISHI dealer for repair.

Error code Error Fault Trouble

E1 Excess Current Motor Current beyond safe limits 

E2 Trouble with the Internal
Power Supply

Trouble with Internal Power Supply or an internal component 
of the Control Unit as occurred.

E3 Motor Cord Disconnect Motor Cord or Connector is disconnected, misaligned or damaged.

E4 Control Unit Overheat Control Unit Overheated.

E5 Brake Circuit Trouble Trouble with the Motor Brake Circuit.

E6 No Speed Signal Loss of speed control sensing inside the motor caused by 
impact or torque overload.

E7 Low Air Pressure Inadequate air supplied for more than 4 seconds during rotation 
or inadequate air supply when Motor start is command. 

E8 Torque Over Load Torque limits exceeded the factory pre-programmed time.

EA External Control Signal Error A spindle start command was executed while a start command 
is still active in the control.

EL Incompatible Motor Incompatible Motor is connected to the system.

EH Over Speed Rotating Speed is beyond the factory pre-programmed time.

EE Emergency Stop Error
Safety Relay has been activated and the Emergency Stop  
System has stopped the Motor.

EC Internal Memory Error Trouble with the Memory (EEPROM)

22-3. Resetting System after Error Codes
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When the Load Monitor LED ④ lights 4 or more LEDʼs (3 Green LEDʼs and 1 or more Yellow LEDʼs) an over-
load condition exists. During a motor overload period, the following will occur:
(1)

(2)

(3)

Warning LED ⑬ flashes
Warning Code “A3” is displayed on the Digital Speed Indicator ③.
Warning Signal is output to the Warning Signal (Warning) of Input / Output Connector A ⓐ/B ⓑ.

CAUTION
If you constantly, operate the system in an overload condition, even for short periods of time,  the 
control unit will overheat and damage to the control, motor and spindle are possible.
NAKANISHI recommends only continuous duty operation (Load LED’s with 3 LED’s lit) : Torque 
Load Monitor (Load) Voltage should be less than 5V.

Overload operation is considered short-term operation mode. The allowable operation time depends on the 
number of lighted LEDʼs on the Load Monitor LED (Load).
The allowable time is detailed below.
(1)

(2)

(3)

Load Monitor LED 4 LEDʼs : 30 Seconds
Load Monitor LED 5 LEDʼs : 10 Seconds
Load Monitor LED 6 LEDʼs :  5 Seconds

When the allowable time is exceeded the motor will stop and the following occurs:
(1)

(2)

(3)

Error LED ⑫ flashes.
Error Code E8 is displayed in the Digital Speed Indicator③.
Error Signal is output to the Error Signal PIN8 (ERR) of Input / Output Connector A ⓐ.

22-4. Torque Overload
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23. SETTING OF OPERATING PARAMETERS
23-1.  The following operating parameters can be preset depending on the application requirements. 

The operating parameter presets are retained in non-volatile memory and will be maintained  
even if power is disconnected.

Setting the Error Output Mode 
When an operating error occurs, an Error Signal will be output to Input/Output Connector A ⓐ.

This output can be set to normally ON (Closed) or normally OFF (Open).
This signal can be output through Pin 8.
Also, when an error/warning occurs, a signal with the error/warning code patterned as shown below is out-
put.
When an error occurs, an error signal is output to the external Input/Output Connector A ⓐ (terminal No. 8: 
ERR). (Refer to Fig. 44.)
When a warning occurs, a warning signal is output to the external Input/Output Connector A ⓐ (terminal 
No. 20: WARNING). (Refer to Fig. 45.)
The signal when no error/warning has occurred is OFF (open).

 1)

E1 20mSEC

E2 40mSEC

E3 60mSEC
E4 80mSEC

E5 100mSEC
E6 120mSEC

E7 140mSEC

E8 160mSEC

EA 200mSEC

EC 240mSEC
EE 280mSEC

EH 300mSEC

EL 320mSEC
320mSEC

20mSEC

20mSECError Code Pulse width

A1 20mSEC

A2 40mSEC

A3 60mSEC

A4 80mSEC

A5 100mSEC

A0 180mSEC
180mSEC

20mSEC

20mSECPulse widthWarning Code

Fig. 44

Fig. 45
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Setting AUTO Mode Motor Speed Control 
Control Mode is set to AUTO.
• Motor Speed can be controlled by the Motor Speed Adjustment Button ⑤on the Control Panel.
Setting Fixed Motor Speed for Motor NO. 1 and NO. 2 
• Single Motor Speed is set.
• Machine Operator can not change Motor speed while in AUTO Mode.
Setting the Maximum Motor Speed for Motor NO. 1 and NO. 2 
• Set maximum Motor speed to the maximum allowable speed for the cutting tools being used.
• Set the maximum Motor speed to the maximum recommended speed for the material being machined.
Selection of External Input / Output Signal Speed 
External Speed Signal when in AUTO Mode: Speed can be changed change manually at the Control Unit, 
variable DC voltage, speed change with Pulse or change at Speed Point can be selected.
Speed change using Speed Point is a method to select speeds using the four (4) rotation speeds preset 
according to the External Signal (SEL0/1).
Speed change by pulse is set with the External Signal (CNT-IN/UD-IN).
Selection of the type of External Signal for Motor start method 
Allows selection of Start Signal and Direction Signal or REV. Start and FWD. Start Signals.
Selection of Motor Speed Acceleration Time and Deceleration Time 
Select Acceleration Time/Deceleration Time in seconds.
Selection Emergency Operating Function 
Motor rotation is stopped by Emergency Stop Signal.
Setting the Level of Speed Achievement 
Motor rotation Achievement Signal (COIN) is output according to Motor Achievement Level.
Error History 
Display of up to 5 previous Error Codes.
Up to 5 error codes can be memorized.

 2)

 3)

 4)

 5)

 6)

 7)

 8)

 9)

10)
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Push the Start/Stop Button ⑥.
 is displayed. This indicates that when an error occurs, the output will be ʻ OFF (Open) ʻ.

Push the Motor Speed Adjustment Button ⑤.
 is displayed. This indicates that when an error occurs, the output will be ʻ ON (Closed) ʻ.

Push the Motor Speed Adjustment Button ⑤.
 is displayed. with this setting, when an error or warning occurs, the error code or warning code is output 

as a patterned signal.
You can cycle through the choices by pushing the Motor Speed Adjustment Button ⑤.
Push the Reset Button ⑪. When set,  will be displayed.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
that needs to be set.
When you are finished setting parameters, press the Reset Button ⑪ then turn the Main Power Switch ⑨ is 
OFF.

23-2. Entering Parameter Setting Mode
While pushing and holding the Reset Button ⑪ turn the Power Switch ⓖ at the rear of the Control Unit On.
Hold the Reset Button down for 3 seconds, the buzzer will ʻBEEPʼ 3 times, release the Reset Button⑪and 
Parameter Setting Mode will start. The Start LED flashes to indicate Parameter Setting Mode is active.

  ・ After entering Parameter Setting Mode the parameters to be set can be selected by pushing the Motor 
Speed Adjustment Button⑤.

-
Error Output Mode
AUTO Mode Motor Speed Control
Fixed Motor Speed
Maximum Motor Speed
External Speed Control Mode
External Motor Start Signal Control Mode
Acceleration time/Deceleration time
Emergency Stop Selection Mode.
Speed Achievement Level
Error History

-           Confirm settings of parameters         -

23-3. Setting Procedure

  ・

  ・

  ・

Allows setting of the Output Signal on PIN No. 8 : ERR of Input/Output Connector A ⓐ.
When an error occurs the output can be set to ON (Closed) or OFF (Open).
Also, select whether to output a signal with an error/warning code patterned when an error/warning occurs.

23-3-1. Error output logic settings or error/warning code signal output selection 

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

 9)

10)
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Push the Start/Stop Button ⑥.
 is displayed. This indicates that speed control is by External Command Signal Control and the Motor 

Speed Adjustment Button ⑤ is disabled.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that speed control is changeable by the Motor Speed Adjustment Button 
⑤ and the External Command Signal Control for speed is disabled.
You can cycle through the choices by pushing the Start/Stop Button ⑥.
Push the Reset Button ⑪ to send the settings to memory,  will be displayed depending on the parameter 
being set.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

  ・

  ・

Allows the setting of the manner in which Motor speed can be controlled when the system is being used in 
AUTO mode (External Command Signal Control).
This parameter selects between speed control with the Motor Speed Adjustment Button ⑤ or by External 
Command Signal through Input / Output Connector A ⓐ.

23-3-2. Setting AUTO Mode Motor Speed Control 

Procedure

Push the Start/Stop Button ⑥.
 is displayed. This indicates the setting of Motor No. 1.

Push the Start/Stop Button ⑥.
 is displayed. This indicates that Fixed Motor No. 1 Speed can not be set.

Push the Start/Stop Button ⑥.
The Digital Speed Indicator will display the selected Motor No. 1 speed.
The Motor speed can be set by pushing the Motor Speed Adjustment Button ⑤.
The speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
To set the desired speed, push the Reset Button ⑪. When the setting is memorized,  is displayed.
Push the Motor Speed Adjustment Button ⑤. The indicator will display .
This indicates the setting of Motor No.2.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that Fixed Motor No. 2 Speed can not be set.
Push the Start Button/Stop ⑥.
The Digital Speed Indicator will display the selected Motor No. 2 Speed.
The Motor speed can be set by pushing the Motor Speed Adjustment Button ⑤.
The speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
To set the desired speed, push the Reset Button ⑪. When the setting is memorized,  is displayed.
Push the Reset Button ⑪.  is displayed.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

  ・

  ・

Allows the Motor speed to be fixed.
Fixes the Motor speed in both MANUAL and AUTO modes.

23-3-3 Setting Fixed Motor No. 1, No. 2 Speed 

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

 9)

10)

11)

12)

13)

14)

15)

16)

 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)
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Push the Start/Stop Button ⑥.
 is displayed. The Motor speed is controlled by Analog Signal. (Pin No. 23 : VR1 and Pin No. 22 : VR2).

Push the Motor Speed Adjustment Button ⑤ - .
 is displayed. The Motor speed is controlled by Pulse Signal. (Pin No. 3 : CUT-IN, Pin No. 15 : UD-IN).

Push the Motor Speed Adjustment Button ⑤ -  .

 is displayed. The Motor speed is controlled by Point Signal (Pin No. 17 : SEL0, Pin No. 5 : SEL1).
Push the Start/Stop Button ⑥.

 is displayed. This indicator that Motor No. 1 Speed Point 1 can be set.
The Digital Speed Indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This Indicates that Motor No. 1 Point Speed 2 can be set.

Allows the setting of External Speed Control Mode.
The External Speed Control Signal can be set using variable voltage DC Signal, a Pulse Signal or Speed 
Point Signal.
Set Analog Signal (Pin No. 23 : VR1 and Pin No. 22 : VR2), set Pulse (Pin No. 3 : CNT-IN/Pin No. 15 : UD-IN) or 
set Point (Pin No.17 : SEL0, Pin No.5 : SEL1).
When using the Pulse Signal, Speed down (Open) or Speed up (Closed) is selected by using the UD-IN 
signal, and change to the Motor speed is changed by pulsing the CNT-IN Signal. The Motor Speed Change 
per Pulse is 200min-1/pulse.
When using the Point Signal, the Motor Speed is set by one of the 4-preset speeds. 4-preset speeds can be 
selected by 2 signals (Pin No. 17 : SEL0 and Pin No. 5 : SEL1).  -  preset speed is for Motor No. 1 
and  -   preset speed is for Motor No. 2.

Push the Start/Stop Button ⑥.
 is displayed. This indicates the setting of Motor No. 1.

Push the Start/Stop Button ⑥.
 is displayed. This indicates that Maximum Motor No. 1 Speed can not be set.

Push the Start/Stop Button ⑥.
The Digital Speed Indicator will display the selected Motor No. 1 speed.
The Motor speed can be set by pushing the Motor Speed Adjustment Button ⑤.
The speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
To set the desired speed, push the Reset Button ⑪. When the setting is memorized,  is displayed.
Push the Motor Speed Adjustment Button ⑤. The indicator will display .
This indicates the setting of Motor No. 2.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that Maximum Motor No. 2 Speed can not be set.
Push the Start/Stop Button ⑥.
The Digital Speed Indicator will display the selected Motor No. 2 speed.
The Motor speed can be set by pushing the Motor Speed Adjustment Button ⑤.
The speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
To set the desired speed, push the Reset Button ⑪. When the setting is memorized,  is displayed.
Push the Reset Button ⑪.  is displayed.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

  ・

  ・

Allows the Motor speed to be fixed.
Fixes the Motor speed in both MANUAL and AUTO modes.

23-3-4 Setting Fixed Motor No.1 and No. 2 Speeds 

Procedure

  ・

  ・

  ・

  ・

23-3-5 Setting External Speed Control Mode 

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)-1

 8)-2

 8)-3

 8)-4 

 1)

 2)

 3)

 4)

 5)

 6)

 

 7)

 8)

 9)

10)

11)

12)

13)

14)

15)

16)
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Push the Start/Stop Button ⑥.
 is displayed. This indicates that the control mode is set to Direction Signal and Start Signal.

 Push the Start/Stop Button ⑥.
 is displayed. This indicates that control mode is set to FWD. ON, REV. ON mode.

Push the Reset Button ⑪ to send the settings to memory.  will be displayed depending on the parameter 
being set.
If you desire to set other parameters push the Motor Speed Adjustment Button ⑤ to select the parameter to 
be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

During Auto Control Mode, the Motor Start Signal can be used for either direction by commanding a Direc-
tion Signal and a Start Signal. When  is set to , the rotation direction is controlled by Pin No. 2 
DIR_IN, FWD. (Open), REV. (Closed) and the Start Signal is controlled by Pin No. 14 : START.
When  is set to  FWD. rotation is controlled by Pin No. 14 : START and REV. rotation is controlled 
by Pin No. 2 : DIR_IN.

8)-5

8)-6

8)-7

8)-8

8)-9

8)-10

8)-11

8)-12

8)-13

8)-14

8)-15

8)-16

8)-17

8)-18

8)-19

8)-20

8)-21

8)-22

8)-23

8)-24

8)-25

8)-26

  ・

23-3-6 Setting External Motor Start Signal Control Mode 

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

The Digital Speed indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that Motor No. 1 Speed Point 3 can be set.
The Digital Speed Indicator ③ will oscillate between  and the motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that motor No. 1 Speed Point 4 can be set.
The Digital Speed Indicator ③ will oscillate between  and the motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that motor No. 2 Speed Point 1 can be set.
The Digital Speed Indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that motor No. 2 Speed Point 2 can be set.
The Digital Speed Indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 80,000 min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that motor No. 2 Speed Point 3 can be set.
The Digital Speed Indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that motor No. 2 Speed Point 4 can be set.
The Digital Speed Indicator ③ will oscillate between  and the Motor speed can be selected by pushing 
the Motor Speed Adjustment Button ⑤.
Speed control range is 1,000 - 60,000min-1 or 1,000 - 80,000min-1.
Push the Reset Button ⑪ to send the setting memory,  will be displayed depending on the parameter 
to be set.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select  the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   78OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   78 2023/08/07   9:27:242023/08/07   9:27:24



79

English

Push the Start/Stop Button ⑥.
 is displayed. This indicates that Emergency Signal (Input/Output Connector B  Pin No. 1 : EMGIN-A and Pin No. 9 

: EMGIN-B) can not be used.
Push the Start/Stop Button ⑥.

 is displayed. This indicates that Emergency Signal can be used.
You can cycle through the choices by pushing the Start/Stop Button ⑥.
Push the Reset Button ⑪ to send the settings to memory,  will be displayed depending on the parameter 
being set.
If you desire to set other parameters push the Motor Speed Adjustment Button ⑤ to select the parameter to 
be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

Push the Start Button ⑥.
 is displayed. In this setting, the Acceleration Time and Deceleration Time is 2 seconds, which is the 

factory default time setting.
Push the Start Button ⑥.

 is displayed. This indicates that the Acceleration Time and Deceleration Time can be set.
The Digital Speed Indicator ③ will oscillate between  and the Acceleration Time/Deceleration time. 
Longer Accel/Decel time can be selected by pushing the Motor Speed Adjustment Button ⑤.
Push the Reset Button ⑪ to send the settings to memory,  will be displayed depending on the parameter 
being set.
If you desire to set other parameters push the Motor Speed Adjustment Button ⑤ to select the parameter to 
be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

Sets the time from the Motor start-up until reaching the maximum Motor speed, and the Deceleration Time 
from the maximum Motor speed to stop.
Acceleration Time and Deceleration Time are common.

  ・

  ・

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

The Emergency Stop feature is activated with this parameter.
Motor rotation is stopped by an Emergency Stop Signal.

  ・

  ・

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

Push the Start/Stop Button ⑥.
 appears on the indicator. With this setting Speed Achievement Level is 90%, which is the factory default 

percentage.
Push the Start/Stop Button ⑥.

 appears on the indicator. Speed Achievement Level appears on the indicator.
The display unit is in percentage of the set speed.
Select the level you want to set with the Motor Speed Adjustment Button ⑤ range of speed achievement 
ratio 50～100%. 
Push the Reset Button ⑪ to send the settings to memory,  will be displayed depending on the parameter 
being set.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

A predetermined At-Speed (Spindle Arrival Percentage Time) can be set by in P9 and is output to Pin 21.
By selecting the percentage of time from 50% to 100%. Speed Achievement is used to make sure that the 
Spindle is close to full speed before cutting occurs.  The preset value from the factory is 90%.

  ・

  ・

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

 9)

23-3-7 Setting of Motor Acceleration Time and Deceleration Time 

23-3-8 Setting Emergency Stop Feature 

23-3-9 Setting Speed Achievement Level 
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Push the Start/Stop Button ⑥.
Display oscillates between  and the setting for  or .
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or .
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or .

 is showed on display when motor speed of Motor No. 1 or No. 2 is set.
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or .

 is showed on display when maximum speed of Motor No. 1 or No. 2 is set.
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for ,  or 
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or 
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or 
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or 
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or 
Push the Motor Speed Adjustment Button ⑤.
Display oscillates between  and the setting for  or 
Push the Motor Speed Adjustment Button ⑤.
Push the Reset Button ⑪.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

23-3-10 Error History 

Push the Start/Stop button ⑥.
The newest Error Code is shown on the display when there is an Error History. 
If the Error Code is memorized,  the error history number and the Error Code are shown on the display.
The Error History is sequentially displayed by pushing the "Motor Speed Adjustment Button ⑤".
Error NO. 5 is the oldest error message and No. 1 is the newest error message.
In case there is no Error History  will be displayed.
To clear the error history, press and hold the Start/Stop button ⑥ for 3 seconds while the error history is 
displayed. The buzzer beeps and the error history is cleared.
Push the Reset Button ⑪.
If you desire to set other parameters, push the Motor Speed Adjustment Button ⑤ to select the parameter 
to be set.
If you are finished setting parameters, press the Reset Button ⑪, then turn the Main Power Switch ⓖ OFF.

Displays previous errors recorded in the control. The control is capable of storing the last 5 Error Codes that 
were displayed.  The errors are stored with archive numbers from 1 to 5.
The latest Error Code recorded will be No.1 and the oldest will be No.5.  This feature is used to view alarms 
when no one was present at the time of the error.  Use the Motor Speed Adjustment Button ⑤ to scroll 
through the alarms. If no errors are present, “  “ will be displayed when viewing .

  ・

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

23-3-11 Confirmation of the Parameter Settings 
Allows the user to check the settings of the above parameters  -   ・

Procedure
 1)

 2)

 3)

 4)

 5)

 6)

 7)

 8)

 9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   80OM-K0616004_コントロールユニット iSpeed3 取説 英_2300605.indd   80 2023/08/07   9:27:252023/08/07   9:27:25



81

English

23-4 Default Parameter Settings
When the system is shipped from NAKANISHI's factory, all parameters.

 -  are set to  (  is set to )
  ・

23-5 Control Panel Setting Resume Function

Motor Speed (Motor No. 1 or Motor No. 2)
Rotating Direction (FWD., REV.).
Control Mode (AUTO, MANUAL).
Motor Channel (No.1, No.2).
Display Mode.
Parameter Settings  - 
Key Hold

 1)

 2)

 3)

 4)

 5)

 6)

 7)

On power up the system will resume all the control panel settings in the position they were in when the Control 
Unit was Powered OFF.
The following settings will be maintained
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Trouble Cause Inspect/Corrective Action

Motor Does Not Run.

Power is not supplied.
・ Check to the main power inlet connection on 

the rear of the control unit.
・Insert the power plug correctly.
・Check if the fuse is blown.

Incompatible Motor is connected to 
the control unit.

Connect the motor spindle that can be connected 
to the control unit. 
Refer to section 7 "SYSTEM CHART" Fig. 2.

Controller Button is set to manual but trying 
to start with an external command signal 
through Input/Output Connector A ⓐ.

Start the motor spindle with the Start/Stop Button ⑥ on 
the control panel, or set the CTRL Button⑨ to Auto.

Controller Button is set to Auto but 
trying to start with the Start/Stop Button 
⑥ on the control panel.

Start with an External Command Signal or set the 
CTRL Button⑨ to Manual.

Motor Cord or connector is disconnected. Re-connect the motor cord, check the connector 
and check the motor cord.

Emergency Stop Signal on Input/Output 
Connector Bⓑ is OFF (Open).
(Only when the parameter  is set 
to on.)

Set Emergency Stop Signai to be "ON" (close).

Error Code Indicated. Check this Operation Manual for the source of 
the error code (Table 9). 

Low Air Pressure. Refer to section 18 "AIR HOSE CONNECTION 
AND AIR PRESSURE SETTINGS".

The Start/Stop Button is not activated 
because Key Hold is set. Release the Key Hold.

Motor speed is not
displayed correctly.

Motor Fixed Speed is set in the 
parameter. Check the setting parameter and adjusts as 

required. Motor Maximum Speed is set in the  
parameter.

High Run-Out.

Foreign particles stuck in the collet or 
Spindle.

Clean the inside of the collet, collet nut and 
spindle.

Collet nut is not correctly installed. Position the collet nut correctly.

Ball bearings are worn. Return to NAKANISHI dealer service.

Abnormal Vibration or
noise during spindle
rotation.

Foreign particles in the ball bearings.
Ball bearings are worn. Return to NAKANISHI dealer service.

Tool out of balance. Replace the tool.

24. TROUBLESHOOTING

25. DISPOSAL OF THE CONTROLLER

If a problem or concern occurs, please check the following prior to consulting your dealer.

When disposal of a CONTROLLER is necessary, follow the instructions from your local government agency for 
proper disposal of industrial components.
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