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Multi Angle Transfer Module

MABS

Multi Angle Ball Sorter

( User Manual )

Read this manual before use

Thank you for purchasing the Multi-directional Transfer Module
(hereinafter referred to as “this product”).
* This product refers to all products including standard accessories.

Make sure to read this manual carefully before using, and start
using only after you have understood all the product’ s functions,

safety information and precautions.
After reading the manual, make sure to keep it safe in a specified

place for future use, whenever necessary.

ITOH DENKI il
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Features « This product is a module to enable the user to divert totes.
+ This compact diverting module can set the diverting angle freely.
« All-electric control. No pneumatics, which do not require compressor.

Operation description
(when diverting)

Load

The transfer ball section
swings to the
diverting direction

Discharge

The transfer ball section
swings to the
straight direction
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Disclaimer ® This product is designed as a general industrial device. Do not use for other
- applications. We do not take any responsibility for any damage that may result from
the disregarding of these warnings.
® In the event that an accident results from the use of this product, we do not
compensate for any damage, including abnormalities of equipment, connection
devices, and/or software, any damage resulting from malfunctions, and/or any other
secondary damage.
® Caution : Installation, operation and usage of ITOH DENKI MDRs in combination
with a control card designed by a third party could result in fatal phenomena such
as fire, electric shock, injuries etc which are out of the responsibility of ITOH DENKI.

Notes on industrial There are some examples of parts that need to be prepared by customers, as

property rights expla|rl1ed within this manual. However, th|s doe§ not prowde.any guarantee against
the existence of any rights, such as our industrial property rights, or those of other
companies.

Notes on technical We respond to technical inquiries based on the contents described within this manual,

and on this product within the range of general items for this product unit.

There are some descriptions in this manual, about parts, equipment, and wiring
arranged by customers, as well as the controls and operation under such
circumstances. However, these are not included in the guaranteed operating range
and/or support.

When in use, please check and perform the aforementioned based on your
responsibility according to operation.

support

About the performance This product is based on the performance level “C"2 in ISO-13849-17".
. *1 © International Organization for Standardization
level (PL) for this system *2 . This indicates that even though events that would result in serious injury occur infrequently under
assumed risk environment, there is a high probability to avoid danger if you observe the safety
contents described in this manual.

About installation This product is not equipped with special dust proof/waterproof countermeasures, and
environment is intended to be used in environments of “Pollution Degree 2”2, as defined in
—_— IEC60664 -17".
*1 I Insulation coordination for equipment within low-voltage supply systems - Part 1 of the International
Standard

*2 . Non-conductive pollution will occur, but it is assumed that condensation will happen to generate
conductive property temporarily.

About description of - Depending on the signal type (NPN/PNP) specified by customers, different models
the product of controllers are supplied as being the standard for this product.

Signal input/output type NPN PNP

Included controller model IB-EO6F-N-UL-M1 IB-EO6F-P-UL-M1

In this manual, IB-EO6F-N-UL-M1 and IB-EO06F-P-UL-M1 are described as
IB-EO6F-M1, and IB-E0O6F-N-UL-M1 and IB-EO6F-P-UL-M1 are described
separately, when needed.

« lllustrations and wiring images in this manual are described under the assumption
that two units of this product are to be synchronized and controlled. When the
number of synchronized units is different, or multiple units of this products are to be
controlled separately, perform wiring and control according to the respective
conditions.
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[2. Procedures from installation to operation]

Procedures from
installation to operation

——————————————————————————————————————————————————————————

Read this manual Start using only after you have understood all the product’ s functions,

1 I
1 I
1 I
1 safety information, and precautions. !

Advance preparation | Prepare the 24V DC power supply, such as DC power supply /
! units.
' Prepare a PC, and install necessary applications.

:/ Open the package, and check the model, specifications, and
! voltage, etc.
' Check accessories.

Product check

Installation |
. Install the MABS (this product) main unit.
P -~ -/ -"-"-"-""-""""-""-"-"""""""=""/""=""=/""“""=""=/"=7"=”""°7°‘/' =7 ‘/'=/ ‘' =~/ ~/"~/ =7 ‘/'" =7/~ ~"~"~"“~"°~"” °
Wiring ' Mount the controller.
. Connect the MABS (this product) main unit and controller.
. Connect power and signal cables to the controller.
| Perform settings of the controller.
| Connect to power supply units.
1
Control ' Use the designated application, and perform property
. settings.
Start-up inspection |
. Perform start-up inspection.
| Yes
Some errors have been found ﬁ
No . Perform maintenance and inspection
Maintenance/Inspection ' based on corresponding parts.
Ye ¢
Have the problems been solved?
¢ No
Troubleshooting T
1 Take appropriate measures based
|
' on the corresponding symptoms.
Y VY

I
I
I
I
|
]
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[2. Procedures from installation to operation]

INDEX

10.

11.

. Introduction

Procedures from installation to operation

Safety precautions
3-1. General precautions
3-2. Precautions on installation
3-3. Precautions on wiring
3-4. Precautions related to operation
3-5. Precautions on maintenance and inspection

Advance preparation
Product check
Structures

Installation/Wiring

7-1. Before installation
7-2. Installation

7-3. Wiring

IB-EO6F-M1 settings
8-1. Setting preparation
8-2. Property settings

Control/Operation
9-1. Before starting control
9-2. About swing control
9-3. Basic operation
9-4. What to do before operation

Maintenance/Inspection

10-1. Controller’s LED display

10-2. Checking and releasing errors

10-3. Before replacement work

10-4. Replacement of the transfer ball element set/Grease filling procedure

Troubleshooting

Appendix

Appendix 1. Product specifications
Appendix 2. Replacement parts/Options
Appendix 3. Residual risk listt MAP

W ( Troubleshooting W(Maintenance/lnspectionw (Control/OperationW( |B-E06F-M1 settings )(InstallationNViring W( Structures )( Product check W(Advance preparation} (Safety precautions}

( Appendix
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3. Safety precautions

For parts names in sentences, refer to 6. Structures (P.21).

3-1.
3-2.

3-4.
3-5.

General precautons 777 8
Precautions on installaton 77 9
. Precautions on wiring e 10
Precautions related to operaton e 10
Precautions on maintenance and inspection ~ ------ 11

( Appendix )( Troubleshooting )(Maintenance/lnspectiorq (Control/OperationW( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures 1( Product check )(Advance preparation} (Safety precautionsw
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[3. Safety precautions ]

Danger level

Symbol explanation

To prevent hazards to users and/or others, and/or damage to property in advance, we
explain important precautions to be followed securely as below.

M The degree of hazard and/or damage that may result if a user disregards the
description and operates the product improperly is categorized as the following
symbols and explained below.

/N WARNING

This indicates a high possibility that severe injury may
result.

/N CAUTION

This indicates a high possibility that injury, or only
property damage may result.

B The type of precautions is categorized as the following symbols and explained

below.

& & This symbol indicates a reminder which users should pay
attention to.

® @ @ This symbol indicates operations that are prohibited.

o % 9 This symbol indicates forced operations that users should
always perform.

( Appendix 7( Troubleshooting W(Maintenancellnspectiorq (Control/Operation)( IB-E06F-M1 settings W(lnstallation/Wiring 7( Structures W( Product check )(Advance preparationw (Safety precautions)
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[3. Safety precautions j

3-1.
General precautions

/N WARNING

%,

Do not use the product near places subject to explosive,
flammable gas, and/or corrosive atmosphere, and/or

combustible materials.
Failure to follow this could result in explosion, fire, electric shock and/or
injury.

When using the product in places where serious accidents
and/or damage may possibly occur, install backup and/or

fail-safe functions systematically.
Failure to follow this could result in the inability to control this product due
to controller malfunction, which could lead to serious accidents.

/N CAUTION

Do not apply heavy loads to this product, such as stepping on it.

Failure to follow this could result in people falling and/or malfunction.

Do not come into contact with the moving parts, such as transfer
balls, and/or allow clothes to get close to them.

Failure to follow this could result in objects/body parts getting caught and/or
stuck.

Never remodel the product.

Failure to follow this could result in serious accidents. We assume no
responsibility for remodeled products.

Make sure to attach ground wires to this product.

Failure to follow this could result in electric shock if any malfunction or leakage
occurs.

Do not put water and/or oil on the product, and do not transfer wet
and/or oily totes.
Failure to follow this could result in electric shock, and/or malfunction.

Do not apply strong impact and/or excessive force to the product,
such as hitting it with objects, or dropping it.
Do not use the product of which the appearance has become

deformed.
Failure to follow this could result in malfunction.

Stop operation when abnormal sound is heard during operation.

Failure to follow this could result in unexpected accidents.

Do not use in a way exceeding the range of the product specifications.

Failure to follow this could result in malfunction, fire, and/or injury.

Turn off the power supply to the product before moving, installing,
and/or wiring the product, and before performing maintenance and
inspection (excluding cases when the power is to remain turned on).
Working while the power is on could result in unexpected accidents.

( Appendix W( Troubleshooting )(Maintenance/lnspectioﬂ (Control/Operation)( IB-E06F-M1 settings W(Installation/WiringW( Structures W( Product check W(Advance preparatioﬂ (Safety precautionsw
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[3. Safety precautions ]

3-1.
General precautions

/N CAUTION

2,

Do not turn on/off relays and/or contactors near power cables,
signal cables, and/or controllers.

Failure to follow this could result in malfunction due to noise generation.

LED or Pull-up/Pull-down circuits implemented in the output circuit
of control devices could result in unexpected operation.

Carefully check the output circuit.

Turn ON the power in order of external control devices, and then
this product.

Turn OFF the power in order of this product, and then external
control devices.

Turning ON/OFF the power in the wrong order could result in malfunction.

Do not forcibly rotate transfer balls in their stopped state with
external force.

Failure to follow this could result in damage to controllers, and/or their lifetime to
be significantly shortened.

When disposing of the product, make consigning contracts with
licensed industrial waste disposers, and consign the disposal to them.

3-2.
Precautions on

/N WARNING

installation

-~

Have the appropriate number of persons assist when
carrying and/or installing the product.

Use the elevating carriage, etc., and move the product to the
level of installation.

/N CAUTION

When handling, wear protective equipment, such as gloves.

Failure to follow this could result in hands getting injured by metal parts.

Make sure to use the recommended tightening torque to tighten
bolts for installing the MABS main unit and/or fastening screws of
controllers.

Failure to follow this could result in bolts and/or screws loosening, and/or
malfunction.

Do not lift this product with goods loaded.

Failure to follow this could result in injury, accidents, and/or damage due to load
collapse.

( Appendix W ( Troubleshooting Wﬂﬂaintenancellnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings W (Installation/WiringW( Structures W( Product check W(Advance preparatioﬂ (Safety precautionsw
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[3. Safety precautions ]

3-2.
Precautions on

/N CAUTION

installation

Take appropriate measures to prevent totes from popping out of
the equipment.

For example, mount guide rails on the conveyor frames.
Failure to follow this could result in workers getting injured by totes popping out of
the equipment.

If necessary warning/caution labels become hidden after
installation, affix again on places where they can be seen.

3-3.
Precautions on wiring

/N CAUTION

When attaching or removing connectors, turn off the power first,
securely hold connectors, and perform operation.

Do not apply excessive force to the controller connection parts,
such as obliquely attaching or removing connectors.

Failure to follow this could result in electric shock, malfunction, and/or accidents
due to unexpected operation.

Perform wiring to connectors so that cables make secure contact
with connectors.

Barb lines from the cable core could result in heat generation and/or fire due to
changes of contact resistance, and/or short circuit with the adjacent contact.

Do not forcibly bend and/or pull cables.
Do not put heavy materials on cables, or do not get them stuck

between cables.
Failure to follow this could result in fire and/or electric shock due to cable

3-4.
Precautions related to

/N CAUTION

operation

Do not forcibly move totes when they are placed on transfer balls.

Failure to follow this could result in damage and/or malfunction.

Make sure to perform the start-up inspection before starting
operation.

Wear protective equipment, such as gloves.

Do not unplug power and/or signal cables during operation.
Do not run/stop this product using the power supply.
Failure to follow this could result in malfunction.

In the event that any abnormalities occur, for example, if abnormal
noise is heard from the product, the temperature becomes high, or
electric leakage occurs, turn off the power immediately.

Failure to follow this could result in unexpected injury.

( Appendix W( Troubleshooting )(Maintenance/lnspectiorq (Control/OperationW( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures W( Product check )(Advance preparation} (Safety precautions}
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(3. Safety precautions j

3-5.

Precautions on start-up ( ) WARNING

—lnspect|on/ If any abnormalities are found, do not use this product until
ML R the causes have been eliminated completely.

w Using this product with unattended abnormalities could result in not only damage

to the devices, but also unexpected accidents.

Have specialists (or people who have sufficiently acquired
skills) perform maintenance and inspection under
instructions by management supervisors.

At the time of maintenance and inspection, post warning
labels so as to prevent unauthorized persons from turning on

the power.
Failure to follow this could result in unexpected accidents.

/N CAUTION

Secure the working space for maintenance around this product.

Working in the forced position could result in unexpected accidents.

For maintenance and inspection, wear protective equipment, such
as gloves.

Failure to follow this could result in hands getting injured by metal parts.

Do not disassemble sections and/or parts other than those
specified.
Failure to follow this could result in malfunction and/or unexpected accidents.

Make sure to prepare maintenance parts designated by ITOH
DENKI.

Using parts other than those designated by us could result in malfunction.

Perform maintenance and inspection in a “Pollution Degree 2”
environment, as defined in IEC60664-1.

When disassembling the product, make sure to fully understand
the maintenance and inspection contents before working.

( Appendix W ( Troubleshooting W(Maintenancellnspectionw (Control/OperationW( IB-E06F-M1 settings W(InstallationNViring 1( Structures )( Product check W(Advance preparationw (Safety precautionsw
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[4. Advance preparation]

Wiring image ¥

* An image, when using PLC
and digital 1/0

Items to be prepared
by customers

(1 24V DC power supply

Master unit
A MABS unit to operate through signal communications with PLCs.

Synchronized unit
Term A MABS unit to operate by receiving signals from the master unit

Safety circuit \ N
N

Breaker ﬁ N

* MABS units can also be operated individually by inputting/outputting signals from PLCs to each
IB-EO6F-M1

IB-EOGF-M1

Synchronized unit
controller

IB-EOGF-M1

Master unit
controller

AN

¥ Synchronized

Ny W As for the sensor input, and input/output signals of controllers, adopt the number of
@ inputs/outputs based on customers’ operation. (Details = P.34)

0 Il The safety circuit includes the emergency stop equipment and magnet contactor.

Before introducing this product prepare the following devices separately.

Power supply equipment to supply 24V DC to this product (for two units) *

e Switching power supply (24V DC/30A, 720W or more) *
e 24V DC battery

* Specifications for one unit are 24V DC/15A, 360W or more.

Il A switching power supply is recommended as the DC power supply (24V DC+10%) for
controllers.
[l Use a stabilized power supply that has an adequate capacity of 24V DC and 15A or higher
per 1unit and does not fluctuate due to load variation.
[l A transformer type power supply cannot be used.

[l Secure a voltage of 24V DC+10% at the power supply terminal of a controller.

[l If the power supply capacity is less than the rated power of this product, it may result in
malfunction and/or damage due to the supply voltage drop. Be sure to use a power supply
with a capacity larger than the rated power of this product.

Il The power supply should not activate protection with peak current 30A, 1 ms or below per
1unit.

[l For the power supply unit, use an isolation type switching power supply compliant with the
safety standard (IEC62368-1). Do not use a non-isolation type power supply for safety
reasons, since it may not conform to the radiation noise regulations.

( Appendix W ( Troubleshooting W(Maintenance/lnspecﬁorﬂ (Control/OperationW( IB-E0GF-M1 settings W(Installation/Wiring 1( Structures W( Product check W(Advance preparatiorq (Safety precautionsw
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[4. Advance preparation]

(2 Control devices

(3 Sensors

@ Wiring materials

Devices to control this product, such as PLCs

Zone sensors to check the tote, and area sensors to check loading and discharging, etc.

Transfer direction

=7 #
Zone sensor
Area sensor (Load)
z Area sensor (Discharge)

O —

mEEEEEEEEERRREjERREE =

Load C/V

Discharge C/V

Area sensor (Discharge)

Divert C/V

Zone sensor
A sensor to detect the existence of totes within the zone

Term Area sensor
A sensor to detect load and discharge of totes to/from the zone

Necessary for wiring of power and signal cables to the controller.
{Available wire diameter for controller connectors)
Connector Controller IB_E06F_M1

Power connector | 1.25~2.5mm? (AWG : 16~12)
Control connector | 0.08~0.5mm? (AWG : 28~20)

Il To select the current capacity of wiring materials, secure a high safety margin based on
the current value in the equipment to be used.

[l Longer wiring between the power supply unit and controllers could cause the voltage to
decrease, resulting in malfunction and/or damage.

( Appendix w ( Troubleshooting Wﬁﬂaintenancellnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings WﬁnstallationﬂNiringW( Structures W( Product check W(Advance preparationw (Safety precautionﬂ
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[4. Advance preparation]

®PC PCs that meet the following requirements
+ OS: Microsoft Windows 7 or later
« CPU: CPU core i5 or higher
» Memory: 4GByte or more
+ .NET Framework Ver.4.5 or higher
- CRT resolution: 1024x768 [XGA]
» Keyboard/Mouse (Touch operation unavailable)
(® LAN cable Necessary for communications with IB-E06F-M1. (Category 5e or more)
/‘ PR
@ Application B, Installing the designated application
For IB-EO6F-M1 settings, the following two files are necessary.
+ iCEP Lite
+ Comment file
Download from ITOH DENKI web page.
https://www.itohdenki.co.jp/e_softdl.html
* Top page>Download/Support>Software and setting file download
[l lllustrations explained and/or procedures may partly differ depending on your PC.
In such cases, perform settings and operations to ensure the application will be safely
installed of your own accord, and under your own responsibility.
@-1 iCEP Lite 1 Start the iCEP Lite setup
Installing program.
2 Proceed to the installation - S
according to the instructions et
on the screen. Dol ettt ook
& | =
Click Accept the license agreement
articles, and click
Click to start installation * When the following screen is
3 displayed during installation,
P click “Yes”.
—
Click
4 When installation is S—
complete, the iCEP Lite R
icon will be displayed on mmm——
the PC’ s desktop.
Click
@-2 Importing the 1 For details on how to "MABS2_E06_VXX X Ipg2.

import the comment file,
refer to P.43.

comment file
(The version of the downloaded file is

indicated in xxx.)

( Appendix W ( Troubleshooting W(Maintenance/lnspectionw (Control/OperationW( |B-E06F-M1 settings W(InstallationNViring 1( Structures W( Product check W(Advance preparationw (Safety precautions}
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[4. Advance preparation]

Designated stay * A stay used to install the MABS main unit. For details on how to mount, refer to P.31.
(Option) 0 [l Designated stays and mounting bolts are not included. Order separately.
Il When installing the MABS main unit, make sure to use the designated stay.

If stays other than those designated have been used, the warranty will not be valid.

(®-1 Product Indicates the product for one stay. Two stays are necessary for one unit.

designation MABS - FST 400 B

(2 Mounting
A: For M6, top side installation My S
B: For M8, bottom side installation =T [+

i
1

(D Dimension between frames (W) < N
(®-2 For M6 This is used when securing the MABS main unit on the top side.
* Customers must remove the top cover of the MABS main unit, and fasten the main unit and stay.
Dimension between 184 95
frames/W (mm) A 154
For W=400 to 415 || (W-400)+2+30 6
For W=500 to 515 || (W-500)+2+30
For W=600 to 615 || (W-600)+2+30 B 115 e A Nt 1 B S
For W=700to 715 || (W-700):2+30 N - A
For W=800 to 815 || (W-800)+2+30 Wi N
*W indicates the dimension between ! e ©
frames on which this part is mounted. L © 4-R5
\ 158 |
A
4 120
. .
wk i 41 ; + h)
[te a i ~
) = SESY ~
) ® ©
15 | \2R10 2 - Welded nut (hex. nut)(M8) 2 - Welded nut (hex. nut)(M8)
~{_Bolt for mounting }-------=-------------oooo oo oo oo oo oo
E For mounting the stay For installing MABS :
. S .
E Hex. socket head bolt (M8) x 16 Spring washer (M8) Plain washer (M8) Hex. bolt with spring lock and plain washers (M6) x 25 E
(®-3 For M8 This is used when securing the MABS main unit on the bottom side.
Dimension between 184 05
frames/W (mm) A 154
For W=400 to 415 || (W-400)+2+30 "6
For W=5001t0 515 || (W-500)+2+30
ForW=600t0615 || (W-600)+2+30| b~~~ -r-fry------------ oo e
For W=700to 715 || (W-700)+2+30 LN AU
For W=800 to 815 || (W-800)+2+30 . - S N
*W indicates the dimension between | N 2x2-RAS g° N e
frames on which this part is mounted. 158 ~ 4-R5 i

( Appendix )( Troubleshooting W(Maintenancellnspectiorq (Control/Operation)( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures 1( Product check )(Advance preparationw (Safety precautions}
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[4. Advance preparation]

(9 Emergency stop
equipment

(©-1 Checking the
breaker

(9-2 Operation check

Customers must make sure to install it.

Install the emergency stop equipment on the side of the 24V DC power unit
to which the power is supplied.

0 This product does not include the emergency stop equipment.

AC power Emergency stop
supply equipment
jmmmsmmmmoooog This product
o E Safety circuit !
| Breaker ! ! i
T ! ; 24V DC power | ! |
i | supply unit i |

Regarding equipment where this product is installed, check that a breaker with
appropriate capacity for AC input specifications of the 24V DC power supply unit has
been installed. If abnormal operation should occur, protection through the breaker
could be effective.

Note that when using an earth leakage breaker, select one that is “inverter
corresponding”. Some inverter non-corresponding earth leakage breakers could result
in malfunction, since they may recognize high-frequency components of the switching
power supply as leakage.

When the 24V DC power supply unit has been installed, check that the breaker and
safety circuit can work properly. Perform operation following the trial operation after
checking them.
(@ Input to the 24V DC power supply unit (AC power) is securely turned ON/OFF
when turning ON/OFF the breaker.
(@ This product input (24V DC) is securely turned OFF/ON when turning ON/OFF
the safety circuit.

( Appendix 7( Troubleshooting W(Maintenancellnspectiorq (Control/Operation)( IB-E06F-M1 settings W(lnstallation/Wiring 7( Structures W( Product check )(Advance preparationw (Safety precautions)
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[4. Advance preparation]

About the wiring method

(9-1 When overcurrent
protection devices
are required

(9-2 Installation of
over-current
protection device

(9-3 Adding the power
shutdown circuit of
this product in the
event of a failure

When overcurrent protection devices need to be installed to the 24V DC power
supply unit, some power supplies that need to conform to the safety standards
(UL60950-1, etc.) require installation of the specified overcurrent protection device
based on their specifications. In such cases, make sure to install the specified over-
current protection device as described in the figure below. When overcurrent protec-
tion devices are not required in specifications of the 24V DC power supply unit, they
do not need to be installed.
(Overvoltage Category-2)
(Overvoltage Category-3)

! Factory \ | Overcurrent [ ] O O \ h
i

IAC power 1} Breaker; rotection  Breaker |
i p!

' o — T O Oo— .

IB-E06F-M1

24V DC power Safety circuit
supply unit

In case of using power supply device except a limit power supply, install the over-
current protection device on the 24V DC line.

In the event that a failure occurs, such as overload or abnormal temperature,
IB-EO6F-M1 will transmit the data of failure generation to PLC devices, as well as
stopping product operation. However, the product does not have the power shut-
down function. Accordingly, if the product’'s power needs to be shut down in the
event of a failure, as described in SW1 of the figure below, add the power shutdown
circuit using a PLC.

1/O signal

L

: Breaker ! O O o Breaker | |P IB-E06F-M1
' AC power ' 1 Breaker | L ! Breaker ! |Power - |
| (@ = O O O O~ -

<
[
]

SW1 shutdown 24V DC power Safety circuit
contact supply unit

B At the time of power shutdown, not only the MABS main unit power, but also the
IB-EO6F-M1 control power will be shut down.

( Appendix W( Troubleshooting )(Maintenance/lnspectioﬂ (Control/Operation)( IB-E06F-M1 settings W(Installation/Wiring)( Structures W( Product check W(Advance preparatiorﬂ (Safety precautionsw
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[5. Product checkj

Checking the model Unpack the product, and check that the product model is what you ordered.

{ Product label details )

MULTI ANGLE BALL SORTER

RATED INPUT: DC24V / 9.8A

RATED POWER: 112W

PAYLOAD: max 30 kg

SERIAL No: 20 04 01 001

MFG. YEAR: 2020 ITOH DENKI CO.,LTD

MADE IN JAPAN

Checking appearance (D Check that the main unit is free from any abnormalities, such as traces of scratches,
dents, dirt, and/or corrosion (rust).
(2 Check that there is no omission and/or looseness of screws.

If any abnormalities are found, contact the supplierimmediately.

Checking accessories Check that all the following items are included.

Controller/Connectors  * Depending on the sensor input signal type, controllers with the NPN (N) or PNP (P)
Extension cable signal input are attached.
+ One set of the following items is attached per one unit.

For MABS2—-K90—[JAL]-C[J—EN
o o
iy
- Power connector Sensor connector
E Fj<iEs : wago231-302/026-000 Wago733-104
......... O ). S e Cl
" |B-E06F-N-UL-M1
( HETm
Controller |B-EO6F-N-UL-M1 X 1 Remote input connector Remote output connector
wago734-204 wago734-206
< For swing/transfer >
i x2 ©x2 = x2
e Cross-recessed Spring washer Hex. nut
- pan head screw M4 M4
----- . * M4x10
Extension cable X2
For MABS2—-K90—[JAL]-CL]—-EP
I o
(rCeeoer ) i
o CER B [Sre] o Power connector
== B wago231-302/026-000
[5) Ty _ [5)
{ IB-E06F-P-UL-M1 17 i
Controller |B-E06F-P-UL-M1 X1 Remote input connector Remote output connector
. wago734-204 wago734-206
< For swing/transfer >
I x2 @x2 = x2
— — | Cross-recessed Spring washer Hex. nut
pan head screw M4 M4
b . *
Extension cable X2 Max10

( Appendix W( Troubleshooting )(Maintenance/lnspectiorq (Control/OperationW( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures W( Product check W(Advance preparation} (Safety precautions}
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[6. Structures j

Structures MABS main unit

Transfer ball

- ii / Top cover

* The photo is for size 400.
Product designation Product label
..... MULTI ANGLE BALL SORTER
Model i 1. MABS2-K90-400A04-C12-EN.

RATED INPUT: DC24V / 9.8A

RATED POWER: 112W

PAYLOAD: max 30 kg

SERIAL No: 20 04 01 001 O —
MFG. YEAR: 2020 UADE I IABAN

Input signal type

N NPN
P PNP

MABS2-K90-400A04-C12-E

(D Motor specifications
<K KT

(2 Nominal speed

.90 -~ 90m/min @ Included controller

+ E -+ IB-E06F-[]*-UL-M1
| *Indicates N or P depending
on the model of ®

(3 Size
- 400 --- L186 X W398 mm I
- 500 -+ L186 X W498 mm ©® Length of the included extension cable (L)
+ 600 -+ L186 X W598 mm - C12 -+ 1200 mm

+ 700 -+ L186 X W698 mm + C20 -+ 2000 mm
+ 800 -+ L186 X W798 mm

@ Ball pitch
A -+ 100mm
(® Number of MABS per divert
+ 01 -+ One unit
+ 02 -+ Two units
* (Up to 08)
Nominal speed
The speed on the transfer surface of transfer balls (m/min), and the nominal speed
Term with a nice round value for convenience. Values differ from the actual speed.

( Appendix W ( Troubleshooting W(Maintenance/lnspectiorﬂ(Control/OperationW( IB-E0GF-M1 settings W(InstallationNViring W( Structures 7( Product check W(Advance preparation) (Safety precautionsw
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7-1.
Before installation

About the MABS main unit
installation position and
diverting conveyor

About area and zone
sensors

Perform frame processing by reference to the following instructions and mounting holes
of stays.

(D Prepare the diverting conveyor to be wider
than the straight conveyor W + 200 mm

I The conveyor width

Discharge C/V 0 depends on totes
and/or tote position.
c
)
g @ Install the MABS main unit in a location
c é v described in the figure.
E g 1 W The figure to the left
ol ¢ ) show installation position
E Divert C/V when transfer speed is
1 ® Y 60m/min.
g @ 8 § S The installation position
gy L y = ¢ depends on transfer
5Q i
ERY L8 5 speed and weight and
EE s E] 5% size of transferred
Es — sl 2, product.
2E — S| g¢ Please take a transfer
[ @Ol 58 test to find the right
Load C/V | [ 2 position in advance.
ol
'_

3 Install the MABS main units to be
combined by securing a space of 5 mm.

@ Provide the adjustment margin of
approximately 50 mm between the MABS
main unit and upstream/downstream
conveyors.

Refer to the following instructions, and perform frame processing so that sensors
can be mounted.

(D Mount the loading area sensor on the
upstream side of the MABS main unit.
which is assigned as

0 trigger for ball turning,

3 perform transfer test in
advance, and determine
after adjusting to the
appropriate position.

Discharge C/V

B For position of sensor
(3Area sensor
(Discharge) [

@@ &)

0

2

(@Zone sensor

7,

@
©

%@

Divert C/V

%

(DArea sensor

(2 Mount the area sensor used to check

(Load)
@(IA;;Z%‘*”S” discharging on the diverting side, at the
= boundary of the straight conveyor and
— diverting conveyor.
LoadC/V | |

(® Mount the area sensor used to check
discharging on the straight side, in the
most downstream of the diverting
section.

Transfer direction

@ Mount the zone sensor used to check the
presence of totes in the diverting section
(on the MABS main unit).

( Appendix w ( Troubleshooting Wﬁﬂaintenancellnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings W(lnstallationNViring W( Structures W( Product check Wﬁl\dvance preparatiorq (Safety precautionﬂ
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Dimensions of MABS
main unit

Size 400
L186mmxW398mm

398

. 4-M5%6
99 200=P100x2(Pitch between balls (Bolt f e
olt for mounting
a top cover)
~
)
~
N~ ©
| ©
K| =
49 300=P100x3(Pitch between balls)
) ¥
™ g5
N 5, is
[ g o
- & 58 13
I 28 o
gg
NN NN NN NN
iring hole -
wiring 14 370(Pitch between mounting screws) 4-M8
( main unit)
Vv
©
o | o
=
~ o
3 91 = ¢
S| 2
\ x x o ||z
55
= 9
o
wiring hole =

2-M5x6

(Bolt for mounting a bottom cover)

The machine height and height of the mounting surface indicate
dimensions at the time of the actual transfer (when load is applied
to transfer balls).

* Guide for cable marginal projecting length

(Weld nut for mounting

mm)
M1 : Motor of Transfer balls 80
M2 : Motor of Swing 80
SA : Proximity sensor (Origin) 80

0 M The origin sensor cable needs to be extended.

( Appendix W ( Troubleshooting W(Maintenancellnspectionw (Control/OperationW( |B-E06F-M1 settings W(Installation/\Niring W( Structures )( Product check W(Advance preparationw (Safety precautions}
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Size 500
L186mmxW498mm

498
4-M5x6
99 300=P100x3(Pitch between balls) * -
(Bolt for mounting
a top cover)
N~
[}
<
N~ ©
©| ©
L+
49 400=P100x4(Pitch between balls)
@
™t ?_
- | E®
H 3%
3 Ep
[ 2% a2
£5 ¢
. 52 o
B8~
3
wiring hole 4-M8
14 470(Pitch between mounting screws) (Weld nut for
mounting main unit)
3l <
@
5 55
-~ g g
3382
~|c €
23
[
wiring hole
4-M5x6
(Bolt for mounting a bottom cover)
*k Guide for cable marginal projecting length
mm)
The machine height and height of the mounting surface indicate M1 : Motor of Transfer balls | 80
dimensions at the time of the actual transfer (when load is applied M2 : Motor of Swing 80
to transfer balls). SA : Proximity sensor (Origin)| 80

0 B The origin sensor cable needs to be extended.

( Appendix )( Troubleshooting W(Maintenancellnspectiorq (Control/Operation)( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures 1( Product check )(Advance preparation} (Safety precautions}
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Size 600 298 4-M5x6
99 400=P100x4(Pitch between balls) (Bolt i
X olt for mounting
L186mm W598mm a top cover)
N~
o)
<
~| o
| ©
L~
L 49 500=P100x5(Pitch between balls)
«Q
~F - 2
L | |22
e %‘ g 17}
=] Yle
SE 33
B d ] e
28 N
L 4-M8
wiring hole 14 570(Pitch between mounting screws) (Weld nut for
{ mounting main unit)
7®L
0 1

131

LUNN AN B3
XNV XN
e - NN NN

154
(Pitch between
mounting screws)

$ \v)\

4-M5x6
(Bolt for mounting a bottom cover)

The machine height and height of the mounting surface indicate
dimensions at the time of the actual transfer (when load is applied
to transfer balls).

* Guide for cable marginal projecting length

(mm)

M1 : Motor of Transfer balls 80

M2 : Motor of Swing 80

SA : Proximity sensor (Origin) 80

0 M The origin sensor cable needs to be extended.

( Appendix 7( Troubleshooting W(Maintenancellnspectiorq (Control/Operation)( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures W( Product check )(Advance preparationw (Safety precautions)
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Size 700 698 4-M5x6
99 500=P100x5(Pitch between balls) y
(Bolt f t
L186mmxW698mm o cover
~
g
~| ©
©| ©
S~
L 49 600=P100x6(Pitch between balls)
@
I\/F o
S
S5 g2
==k
58 &
AN SN N NN NSNS
wiring hole ) } 4-M8
14 670(Pitch between mounting screws) (Weld nut for
{ mounting main unit)
J—
P ® | 2
=@ i .
[
o g %
e 91 &= g 3
i XXXXX \\x ® 352
T|55
(@° NN NN
wiring hole
hid N

4-M5x6
(Bolt for mounting a bottom cover)

*k Guide for cable marginal projecting length

(mm)
The machine height and height of the mounting surface indicate M1 : Motor of Transfer balls | 80
dimensions at the time of the actual transfer (when load is applied M2 : Motor of Swing 80
to transfer balls). SA : Proximity sensor (Origin)| 80

0 H The origin sensor cable needs to be extended.

( Appendix W( Troubleshooting )(Maintenance/lnspectioﬂ (Control/Operation)( IB-E06F-M1 settings W(Installation/WiringW( Structures W( Product check W(Advance preparatioﬂ (Safety precautionsw
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Size 800 798 4-M5%6
99 600=P100x6(Pitch between balls) (Bolt for mounting
L186mmxW798mm a top cover)
~
(=2
<
~| ©
| ©
L~
700=P100x7(Pitch between balls)
2
—— %g é E
0¥ wan
£E 9%
. e | ED 58 w©
= o N~
58 «
4-M8

wiring hole

wiring hole

14 770(Pitch between mounting screws) (Weld nut for

131

1 ﬁg O i

SV S S S S NellF
S NN e XN

=SS SNNENNNNNY

4-M5x6
(Bolt for mounting a bottom cover)

*k Guide for cable marginal projecting length

(mm)
The machine height and height of the mounting surface indicate M1 : Motor of Transfer balls | 80
dimensions at the time of the actual transfer (when load is applied M2 : Motor of Swing 80
to transfer balls). SA : Proximity sensor (Origin)| 80

0 B The origin sensor cable needs to be extended.

( Appendix W( Troubleshooting Wﬂﬂaintenancellnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings W (lnstallation/Wiring W( Structures W( Product check W(Advance preparatioﬂ (Safety precautionsw
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Mounting preparation for B Mounting hole processing on frames and control panel

controller , ,
—_— 1 * Perform mounting processing on the frames and control panel by

reference to the mounting holes for controllers.
+ Cable position of MABS and the cable length from MABS main unit,
refer to dimensions of MABS main units(P.25).

0 l Mount controllers on a flat surface where heat can be released easily.
M Prevent chips generated during processing from entering controllers.

170 30.5

137

AN

EtherNet/IP
UK

.

©
L

1B-E06F-P-ULMI | INPUT:28V 584
Serial#0x16600001 [OUTPUT:24Vp-p. 2 5AX2(AXES)
NXP:1005, REC:5108 30, 165Hz(0Hz~179Hz)

oA

84.3

160 (Mounting hole) 2-g4.5

( Appendix W( Troubleshooting )(Maintenance/lnspectiorq (Control/OperationW( IB-E06F-M1 settings W(lnstallation/Wiring W( Structures W( Product check )(Advance preparation} (Safety precautions}
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7-2. Necessary tools
Installation
Phillips head screwdriver Precision slotted 2 mm/5 mm hex. wrench
6 mm hex. wrench (No.2) screwdriver Stripper (When using the M6 stay for installation)
Installing the B, Installing the MABS main unit

MABS main unit

Il When installing the MABS main unit, make sure to use the designated stay.
If those other than designated stays have been used, warranty will not be applied.

[l The designated stay has two types to be used for M6 and M8. —Refer to P.16

1 Mount stays on conveyor frames.
6 mm hex. wrench

o M For dimensions of the stay, refer to N

P.16.
[~ _ §
— £
| g
| — | £
77777777777 } g
1| 3|25
I 5 4T
i 2R
,,,,,,,,,, = —g = Conveyor
ek = = frame
:};‘a - ‘ d
~ | ™~
N i Conveyor 4-Hex. socket head bolt (M8) x 16
2 Stay frame
L _J
I

M The mounting method on the conveyor frames
and mounting parts are common to stays (M6)
and (M8).

B Recommended tightening torque: 12 to 14 N-m

2 Carry this product to the installing location. | ‘

Il When lifting, hold the bottom cover of
the main unit. * * *

Hold the bottom cover

3 Turn the row of less transfer balls to the

upstream side, and place on the stays. Upstream side MABS

Il When installing, be careful not to get
fingers caught.

Row of less
B Install this product in places with a transfer
mounting surface tilt (inclination) of 0.5% balls

or less.

I Install in locations where the weight of
this product and totes can be sufficiently
supported.

(For the main unit weight, refer to P.72)

Il The vibration level in the installation
environment for this product should be
0.5G or less.

B Observe safety regulations required for
installation locations or equipment in
use.

( Appendix W ( Troubleshooting W(Maintenancellnspectionw (Control/OperationW( IB-E06F-M1 settings )(InstallationNViring W( Structures )( Product check W(Advance preparationw (Safety precautionsw
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4

When using stays for installation
(For stays (M6))

When using stays for installation
(For stays (M8))

5

Fasten the MABS main unit and stays.

( When using stays (M6) )

Remove the top cover, and fasten from

the top at four positions using M6 bolts.

B Mounting bolt
Hex. bolt with spring lock and
plain washers (M6) x 25

@

Il Recommended tightening
torque

10 to 12N-m

Mount the top cover.

B Recommended tightening
torque

3.2N'm

@

( When using stays (M8) )

Fasten from the bottom at four positions

using M8 bolts.

B Mounting bolt
Hex. bolt with spring lock and
plain washers (M8) x 20

@

B Recommended tightening
torque

12to 14N-m

2 mm hex. wrench

%ex. wrenc

Top cover

Transfer ball Top cover

e B
©
E__
2
€
3
~ E Hex. bolt with spring lock and
e plain washers (M6) x 25
35 i
2 E
i) 5
(5} T
z [H -9
Conveyor |
P
frame

Transfer ball

i

g -
s
[z
£
€
=3
(=}
- E
H o2
<t e
© 2 Weld nut (M8)
k=3
O v | e o
) [H
Hex. bolt with spring lock and
Conveyor - plain washers (M8) x 20
frame 1 stay

Adjust the conveyor frame legs on which the MABS main unit has been mounted,
and align levels of the MABS main unit and the adjacent conveyor.

( Appendix W ( Troubleshooting W(Maintenance/lnspectiorﬂ(Control/OperationW( IB-E0GF-M1 settings W(InstallationNViring 1( Structures 7( Product check W(Advance preparation) (Safety precautionsw
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Mounting the controller ‘ Mounting the controller

Use the included screws and nuts to mount
controllers on the conveyor frames or control
panel.

0 B Recommended tightening torque

0.74N-m

Mounting sensors,

‘ Mounting sensors, control devices, and power supply units

control devices, and

Mount customer-prepared zone sensor and area sensor for loading and discharging,
as well as control devices, such as PLCs, and power supply units.

power supply units

7-3.
Wiring

Connecting MABS main ‘ Connecting MABS main unit and controller

1 cign poston moiorcaesor |1 AN NN °
:Laen\i;‘i?irréMh'lgI:nd swing (M2) from \@ §§§<
®
[¢]

2 Refer to the labels for cables coming from the MABS main unit, and securely
connect the motor connectors and extension cables to the controller.

unit and controller

Bottom cover —

wiring hole =

@comme | | N DNNNN
r 1

Position M1 M2
Sensor Transfer motor | Carrying Rotating | Swing motor

BROWN 24V
BLACK OUT
BLUE 0OV Extension cable Extension cable

IB-EO6F-M1

@ Proximity sensor
for origin position

( Appendix W ( Troubleshooting W(Maintenance/lnspecﬁorﬂ (Control/OperationW( IB-E0GF-M1 settings W(InstallationNViringW( Structures W( Product check W(Advance preparatiorq (Safety precautionsw
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Lk - ] L . L
Reference of wiring i Master unit
* An image, when using PLC § A MABS unit to operate through signal communications with PLCs.
and digital 1/0 Synchronized unit
i Term A MABS unit to operate by receiving signals from the master unit

Upstream side Downstream side

Synchronized unit
Master unit

= <
o o

2 2
2Q 22
£5 £5
52 52
o

= O = O
o » o »

PLC MA = MBI e

Master unit Synchronized unit
controller controller

IB-EO6F-M1

: MABS zone sensor

1 1]
Discharge C/V. ' (1) : Area sensor (Load side)
(2 : Area sensor (Divert side)
@ . Area sensor (Discharge side)

bl 1)

Load C/V

*k Connect the area sensors to PLC.

(0
‘H
l

“n;

lllllllllllllllllll*lllll-

%ﬁ}@ivert CN

*When each unit set as master unit, each MABS unit can also be operated individually using
the signal input/output from PLC.

Wiring Diagram  To control by network communication, please wire, refering to the I/O settings in the next page.

Master unit controller Synchronized unit controller
LAN Cable
|LAN1 CN302 LAN2 ( __________________________ ) |LAN1 CN302  LAN2
(RemoteOUT) (RemoteOUT)
. . Proximity sensor
DC24V CNA CN301 #1| OUT 1 » Proximity sensor output DC24V oN1 CN301 #1] OUT 1 > output
— (RemotelN) #2| oUT 2 > ) Swing stat out — (RemotelN) #2| ouT 2
Input COM com |#4  #3[ouT3 y ) SWing status outpu com |#4  #3[ouT3
RUN for swing motor » IN3 |#3 #4| OUT 4 » Error output IN3 |#3 #4| OUT 4 » Error output
Swing angle 2 » IN2 |#2 #5| OUT 5 IN2 [#2 #5] OUT 5
Swing angle 1 > IN1|#1 #6| COM Output COM INT |#1 #6| CoM Output COM
CN201 CN201 Swing motor CN201 CN201 Swing motor
Motor for transfer | | (iorora) (Motor8) (f?/lZ) Motor for transfer | | wiotora) (Motorg) (I?AZ)
(M1) < CN303 CN304 ) (M1) < CN303 CN304 )
(SensorA) (SensorB) (SensorA) (SensorB)
ALM | #4 #1| 24V ALM | #4 #1| 24V
Proximity sensor OV(BL) +——>| OV #3 #2| SEN |« Transfer ball RUN Proximity sensor OV(BL) +———>| OV #3 #2| SEN
Proximity sensor input(BK) +———>» | SEN | #2 #3 oV Proximity sensor input(BK) +———>» | SEN | #2 #3 ov
Proximity sensor 24V DC(BN) 4+————>| 24V | #1 #4| ALM |« Transfer ball DIR  Proximity sensor 24V DC(BN) 4—————>| 24V | #1 #41 ALM

B When using multiple power supply units, OV of PLC and 0V of controller to be common.
Failure to follow this could result in operation failure.
M Make sure to perform wiring so that the most upstream unit is set to be the master unit controller.
Also, perform wiring so that units other than the above are set to be the synchronized unit controllers.
l Wire signals from PLC into only master unit.

( Appendix w ( Troubleshooting Wﬂﬂaintenance/lnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings W(Installation/Wiring W( Structures W( Product check W(Advance preparatiorq (Safety precautionﬂ
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I/O settings

Specified swing direction

Start Swinging

Swing status output

+ Dxxx in the brackets represent data of transmitting / receiving data register when
communicating by EtherNET/IP.

I/O Description Details
CN201 Motor A For transfer M1 :Carrying (Labeled on motor cable)
Motor B For Swing M2:Rotating (Labeled on motor cable)
Proximity sensor input | Proximity sensor (Origin position: Prox. Sensor
CN303 #2 | SensorA SEN for origin position. ON for straight direction)
4 S(ensor I? SEN Transfer ball RUN Input to run transfer balls
CN304 D803.0 (Transfer from upstream to downstream)
Input to switch the rotation direction of transfer
na | SEReOrS AM | Transferball DIR | 01!
#1 RemotelN1
(D800.0) Specified swing Input to determine the swing direction
# RemotelN2 direction (Angle is determined by number of motor pulse)
(D801.0)
CN301 . Input to start swinging.
#3 | RemoteIN3 zUtN rfor swing After inputting the specified swing direction, wait for
(D802.0) otor. 20 msec or more until RUN for swing motor is input.
#4 | COM Input COM —
- Output proximity sensor signal that
#1 | RemoteOUT1 | Proximity sensor | .10 cted into own unit.
(D0.0) output Turn ON to straight direction (Origin position).
Outputs the current swing status.
#2 | RemoteOUT2 + When all units have no delay setting:
(D1.0) o . L
i utputs the swing status after swing is
CN302 SV\;mgt status completed in all units.
outpu * When at least one unit has the delay setting:
#3 R(grénggeOUT3 Outputs the swing status after own unit completes
' swing.
RemoteOUT4 Outputs the error status of the unit.
#4 (D3.0) Error output (Outputs only an error of the own unit.)
#6 | COM Output COM —
* Input to change motor speed MotorA to
(D805.0) MotorA  Speed2 | (gneeqp]
* Input to change motor speed MotorA to
(D806.0) MotorA Speed3 [Speed3]
* Input to change motor speed MotorA to
(D807.0) MotorA Speed4 pu 9 P

[Speed4]

* This function is available in case of using EtherNET/IP for speed control.

Swing RemotelN1 RemotelN2 Transfer ball
(D800.0) (D801.0) rotation direction
Divert direction to Straight direction (CW direction) ON ON « CCW
Divert direction to Straight direction (CCW direction) OFF OFF B
Straight direction to Divert direction (CW direction) ON OFF Cw
Straight direction to Divert direction (CCW direction) OFF ON
. RemotelN3
Swing (D802.0)
STOP OFF * Automatically stops when CWwW
balls have been rotated to (RUN)
RUN ON the specified angle.
Swing status RemoteOUT2 | RemoteOUT3 Remarks
9 (D1.0) (D2.0)
. - Outputs at the time when balls have been turned
Straight (origin) ON ON to the straight direction.
Swing (CW) ON OFF Outputs at the time when swing in CW direction is
complete.
Swing (CCW) OFF ON Qutputs at the time when swing in CCW direction
is complete.
During ball swing, when turning on power supply,
Others OFF OFF undetected swing position or occurring software error.
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[7. Installation/Wiring]

IB-E06F-M1 P, 1B-E06F-M1 wiring

EtherNet/IP
CN1 —| Power Uk
CN301 l
: i [ s e
CN304
CN303
CN1 : Power connector CN303/CN304 Sensor connector
#1 24V
©) #2 DC24v @E #2 Sensor input
#3 0V
#1 0V
@ #1 #4 #4 Alarm input
CN301 : Remote input connector CN302 : Remote output connector
#1 RemotelN1 #1 RemoteOUT1
[O)e)elell | #2 RemoteIN2 CloEE)Ee))| #2 RemoteOUT2
U U #3 RemoteIN3 ] ] #3 RemoteOUT3
#1 #4 #4 COMMON #4 RemoteOUT4
#1 #6 45 RemoteOUT5
#6 COMMON
CN1: Connect the 24V DC and 0V DC cables to CN1
. Power connector
Power connector (2 pins). (CN1)
Il Do not connect multiple power cables to one
pin.Failure to follow this could result in electric
shock, short circuit, and/or damage due to the ov
capacity of connectors being exceeded.
(Connector capacity: 16 A) %Q 24vbe
H Do not connect the 24V DC and 0V DC cables 8~9mm 1.25~2.5mm2 (AWG:16~12)
incorrectly.
B Do not connect cables when connectors are
plugged in.
CN301 ~ CN304 : 2 Connect input/output cables to each connector. ((03?\1”::3;' Concnﬁgng)
Remote input/ S
Remote output/ * Refer to P.35, and perform wiring according to
Sensor connector operation.
l—sl E
7mm  0.08~0.5mm2 (AWG:28~20)
Connecting to controllers 3 Connect the power connector (CN1) and control connector (CN301 - CN304) to
controllers.
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Input/output circuit

0 B Connect the COMMON terminal for remote input and remote output separately.

CN301 [Remote input (CN301)] 734-264 (WAGO) Maximum allowable current:10[A]
+ Set the NPN/PNP signal switching for remote input using COMMON. [o][][a][o]

Connect the positive pole to COMMON at the time of NPN input, and OV to B O

COMMON at the time of PNP input. #1 #4

COMMON is common among RemotelN1 to 3.

vce #1 RemotelN1
Remote input interface circuit diagram #2 RemotelN2
#3 RemotelN3
. . #4 COMMON
AN * INPUT1
CN301 51K 1/4W B ! t l: R 1 :>
1 J J
Z AM - = INPUT2 >

] st Lo WAL s w
. \—'w» J1 1 J o—{ INPUTS >

_I 51K 1/4W \12 ! t [;_ 3
WAGO
734-264 =

o [l Set the voltage used for remote input within the range of 18 [V]DC to 30 [V]DC.

@
z
o

CN302 [Remote output (CN302)] 734-266 (WAGO)

+ Set the NPN/PNP signal switching for remote output using COMMON. EEEREE
Connect 0V to COMMON at the time of NPN output, and the positive pole to u ]
COMMON at the time of PNP output. #1 #6
Note that COMMON is common among RemoteOUT1 to 5. #1 RemoteOUT1

#2 RemoteOUT2

Remote output interface circuit diagram #3 RemotoOUT3

vee LED3D1 #4 RemoteOUT4
#5 RemoteOUTS
#6 COMMON
.
H
vce LED302 2 323* [ga
717 ol 3
4 c
H A
vce LE;);OB 2 323* [ga CN302
3
R

W\
o 10 13w
N
vee LED304 2 32\ a
77 -

w
g
o fa|s|w v |-

WAGO
734-266

il 10 1/3W
N
vce LED305 2 &N a
77 -

—W\—G—
5 10 1/3W
h

CDGND

[l Set the voltage used for remote output within the range of 18 [V]DC to 30 [V]DC.
0 [l The maximum output current value for remote output is 1 [A] on #1 and #2, and 200 [mA]
on #3 to #5.
[l When outputting the remote output to the relay coil, use surge protector devices, or
perform surge protection measures using diodes.
Failure to perform surge protection measures could result in damage to the signal output
terminal, if counter electromotive voltage is generated when switching the output signal.
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(8. IB-EOBF-M1 settings |

Flow of settings IB-EO6F-M1 controls the MABS using the property setting and ladder logic.
This section explains the setting preparation and property settings.

Setting the IP address / Checking connection

|}

Creating the project file
J
Registering IB-E06F-M1 to be used

L

8-1.
} Setting preparation

Registering comments
4

)
)
)
)
Network setiings ] )
)
)
)

)
Motor settings
|}
Swing angle settings

|}

Complete

) 8-2.
Property settings
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(8. IB-EOBF-M1 settings |

8-1.
Setting preparation

[Setting the IP address / Checking connection]

Creating the project file
)
Registering IB-E06F-M1 to be used

|

Registering comments
4

( )
( )
( )
( )
( )
( )

|}
Motor settings
|}
Swing angle settings
|}

Complete

‘ Setting the IP address / Checking connection

1

Make sure that all DIP switches of SW401 on IB-EO6F-M1 are turned OFF.

5

M All switches are OFF under the factory settings.
Do not change.

RemotelN

o)

[ wororAmn |

- E06r i
pover €€ 2K B8

Y PR s
| idLinX 5252

gl

NOTOR B2

i

e
Serai0x16600001
i a8 08

NPT ZaV 58
JoutPuT-20vp.p. 25 s)
30, 165Hz(0Hz~ 175Hz)

switches SW402 and SW403.

Set the IP address in hexadecimal.

“192.168.1.1 / 255.255.255.0” has been set under the IB-E06F-M1 factory settings.
Change the “xxx” part of the IP address “192.168.1.xxx” using the IB rotary

Example) | SW403 SW402 | Numerical value*
0 2 2
0 A 10
1 0 16
1 F 31
* Indicates “xxx” for “192.168.1.xxx".
[ 0

EtherNet/IP
UK
A Do

ec===m]< I
s =28 R
[BemoteQUT

T2V
Jou

30, 165Hz{0Hz~179Hz) =

\

i

SRR

SW403 SW402

1

<0 073!
SO ISR
Q| s Qif:-‘> '
//\\\07 %//\\\Q 1
6812 || %6812 | !
SW403 SW402 |

@

M Set the IP address to avoid overlapping.
H Do not turn controller switches with excessive force.

network).

Open “Control Panel” - “Network and Sharing Center”, and click “Local Area

Connection”

59 » 0> 0L /G » IATOIS SO—ILJGILEE »

B0 B »

Connect the IB-E06F-M1 using the LAN cable, and turn on the power to it.

Set the IP address for the PC to “192.168.1.XXX / 255.255.255.0” (same

& « IATOIAY PO ... » 7y hD-—HERBEYH—

-l s> ro-nEonz £

A2 -H-OEEEBELET

TSI ITIIIA @Y T:Z”;}”'”V’

@ IVE2-S-OMEREES S

@ voor

B o

ity T/ ARETIVE-

I HRY Ji=& [RE—N %2

g F/AR TR0~
& ~oro-semmes-

4 eoee

® -
ERAE AEUPAIY v IVRENIFNA—L mxry MNO-SREORRESAOEY NPyT
—~ - FETH-OEEDEE V] Po e 2 TOER
— R CEN-1501211200 itohdenii.ocal Av5—o b
- (EoavEa-5-)
POTA TR NI-OOFR
[ PSS IN
i itohdenki.local PoEADESR;
BXA> 7y hD—5 -

B =xoro7 Avzar
[l tsTrza-zem

)b S bPyT R

W o | oms-A7zas K o L - g Ty NI—ICEE
BBAT DATLR (B8). DAT—K (BR). SATLTYT. i PN Ry MO~
= s - — LI st (e S FRRUEIERILET.
() Tovsseee @ s P == s
p o T LN~ T ERRMT AT 2 BRT S
A@ XL (2 EYN) & -7 B caev-czomorsy- Ry NI—5 AR~ LB TP AT S—EHALET.

v NI-UREORE
W HLLBESTERY NI-00ty NPy
DAPLR. TO-K/ R, 10LTy T, PImws. Shid VPN @8ty b
PYFUET. BB L—5-FLBRPLLRRA> MY NPy TUET.
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Open “Properties”, and select “Internet Protocol Version4 (TCP/IPv4)”.

Click “Properties
vomzussormE B &=
' 35
i
TPyt $56% AB=duh
TPvE 8% A U=tk PHEABL
AT PO Hih

S 033014

1000 Vps

BRI

e — MO — o=

i b 1esTs | 104,123,666

BEBR(G)

BALA(C)

Click “OK”.
A~y h TONIL =525 4 (TCRPAIBTDITA [

E1d

FybO-bri ORI - FENTOBIB S, P AER A RE IS T
%{if—?&?ﬁ - RN TGRS, o -DERE0OEDE P REERNEDE

OF PELARESEIANETH0)

© & IP PRLAK{ES)
TP PELAD: 192168 . 1 n
HF k220U 255 266 265 . 0

F Ik F =31 (D)

DNS 1 =/ i—F EL A% B i BlE 9 5(E)
® ¥l DNS H—F—{OP ELAEESE)
B DNS /5P
R DN #—/5—{A

O TR T30

v

S TSN T UL |y SusnG

HBBRIC)

COEETROER HERLEFO)

Wl mlaes Jeryk -3 -
It} FehO-hE ’I'Jlatj‘}/’i_ﬁ-ﬁ

2 Link-| Layer Topo\ogy' D\scovery Respander

O I ] »

AAb—JKN) BIBR(LY Z0HF(R)
SHER

TEAERI 0 S =k 0 b B TR Click
AR - E AR 5. BEADAE LU A3b0—5 F0ka

Jbta‘o

@ Set the IP address to “192.168.1.XXX”, and Subnet mask to “255.255.255.0".

- 192.168.1.XXX
- 255.255.255.0

IP address
Subnet mask

M Set the IP address to avoid overlapping with other addresses for

IB-EO6F-M1, etc.

[Setting the IP address / Checking connectionJ

Creating the project file
|}
Registering IB-E06F-M1 to be used
|}

Registering comments
I}

( )
( J
( )
( Network settings )
[ )
[ )
( )

|}
Motor settings
|}
Swing angle settings
|}

Complete

‘ Creating the project file

Start iCEP Lite, and create the project file.

New Project | Open Projest

oo N L=

<13]

FileName

[ sample
[ sample0?
[ sampletd
[ samplelt
[ test

DataTime Size
& C¥Users¥t-takase¥ Documents¥iCEP Project

2021/03/09 1045
202170116 10:34
2021/03/08 17:33
2021704718 8:37
2021701715 10:34

1B Series r—Ll_l, 1 @
Project Name | Hew Project I
Falder G¥lsers¥t-takase¥ Documents¥iCEP Project =

m Select “IB-E Series”
@ Register the file name
Click “OK”

( Appendix W ( Troubleshooting W(Maintenance/lnspectiorﬂ (Control/OperationW( IB-E06F-M1 settings W(InstallationNViring 1( Structures W( Product check W(Advance preparationw (Safety precautionsw
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[Setting the IPaddresoL/Checking connection] ‘ Registering IB-EO6F-M1 to be used
[ Creating the project file ] Before executing operations, such as writing the property settings to IB-EO6F-M1,
L IB-EO6F-M1 to be used needs to be registered in the project.
[ Registering IB-E06F-M1 to be used ]
|} Expand the project management from the project tree window, right-click
[ Registering comments J “Device”, and click “Add”.
L G o Confguratar for {5 itoh Configurator for ExhenegiP and ProFNeT Lt "I
[ Network settings ] Fle Edt View Buid Neb B o o e o o |
\L ﬁf?’tiaii*ii%iil:ﬁiii T | DEEHY 4@ bl |: pC Address
[ Motor settings ] e T T D | £F A3 A oL o
|}
[ Swing angle settings ]
|}
[ Complete ]
2 Node Setting ra @
[Netwnrk Addrezs |'|92 168 01 ww "i‘l
Mode ID
[ ode @
[ Series 2 Bxiz vEI
Type node numbers and/ar node ranges separated by
commas For example, tvpe 1,356-12
[ Details I E 0] 4 ]_z__l Cancel ]
[1] Enter “192.168.1” of the IB-EOBF-M1 network address “192.168.1.xxx".
@ Enter the NodelD of IB-EO6F-M1 that operates simultaneously.
l The NodelD is the IP address value specified by SW402 and SW403
on IB-EO6F-M1.
Example) When registering NodelD “1 to 3”, enter “1-3” or “1,2,3".
Example) When registering NodelD “1, 3", enter “1,3”.
[3] Select “2 Axis”.
[4] Click “OK”.
[Setting the IP address / Checking connection] ‘ Registering Comments
|}
Creating the project fil e . X . . .
[ el fpmjec = ] 1 Select “Logic” directly under the project file name in the project tree window.
[ Registering IB-E06F-M1 to be used ]
[ Registering comments ] m itoh C{Jﬂﬁgi___llatur.,_r
[ |} ] Filee Edit View Build Nebwork
Network settings 2 P oo :
T DEHS 4 2@
[ Motor settings J ” _l IE J!J _l"lf_ |?| .I'IT !i|5 l'lﬁ P B ™
[ o \Ll " ] = MABS _SAMPLE pri2
wing angle settings gty B I
sz Device[I5 E]
N - =
[ Complete ] il 221

Project tree window
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Setting the IP address / Checking connection

|

Creating the project file
J

Registering IB-E06F-M1 to be used

|}

Registering comments
|}

Network settings
|}
Motor settings
J
Swing angle settings

1

Complete

AN O
— J J J J J J

8-2.
Property settings

2 Right-click and select “Import” to import the comment file.

B toh Configurator for EtherNet/1P and PROFINET -Lite -

File Edit View Build Network Dialog Onlin
EDEHQ&%EE“L‘, - J7Y
RLETR R e R S = B I SR X
. sF6 FB sFB F7 sF7T FE sFE FO Fi0 LEL NP 3§

BD WMABS SAMPLE pri
-7 Device [1B_E]

Import

Project tree window

End of setting preparation.

s

B The comment file can be downloaded
from below.

https://www.itohdenki.co.jp/e_softdl.html

* Top page>Download/Support
>Software and setting file download

cccccc (o Canuror o e oo PROFINET o) eoorseres [rm—
eoxzseres

mmmmm

' Seting o

o - (23]

‘ IB-EO6F-M1 property settings

In the property settings, set the MABS transfer speed to be written to IB-E06F-M1.

o l Perform the property settings for both the master unit controller and synchronized

unit controller.

1 Expand “Device” on the project tree window, and display the IP address for the

corresponding IB-EO6F-M1.

2 Double-click “Property” to open the property setting window.

Il itoh Configurstor for Etherii
File  Edit Build
T NEHS| ¥ 3@ =

P9F P F 4E i 4 e Y
Fo #&F56. FB 4F5 Ff ¥

View

(=7 MABS_SAMPLE pr2 1
27 Device1B_E] 1
| Ega 1921681 xx
E-i Mode! (Axis?] H
o ﬂ Property

bt i Logic
: b Mode2 (AxisZ )
m-iF Logic

Project tree window

Network

- F
FE Fa  F1D

Dialog

N 3K

I LE.l

i
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Property setting window

@ Selected node

@ Write/read buttons to IB-EO06F-M1

2 ey S | meEE
File
Select Address |192.168.1.1 ‘ [ Read ] [togiemnt | [ AL ][ ol
) Logic MABS2_E06_Vxxx - m w [ﬂj (en ki
@ Motor  Error/Metwork  Acceleration/Deceleration  Timer Counter Pulse Counter
19216%.1.1 (Aiz2) ]
Roller Setting Motord Fialler Setting MatorB Speed
Ladder ® Per it
logic Il — @ 18216812 {Axis?) [ Rolerdiameter [ 648 [mm | [ Rollrdiameter [ &0 ['mm | O Per second
Og|C | Gear Reduction | 5 | | Gear Reduction | 5359 | O
@ PLG [ Speedt | 900 [m/min| [ Speedi [ 17 [mmin]
[ Speed2 | a0 [m/min| [ Speedz |17 [mfmin
[ Speeds | w0 Jm/min] [ Speeds [ 17 Jmdmin]
[ Speedd | 900 [m/min| [ Speedd [ 17 [m/min]
Matne Mator A | Motor B
Sensor Setting dark o |dark -
Sensor Alarm Setting dark < [dark -
Motor Type Gther | Cther -
Direction cow ~ow ~
Special Function Digable | Disable -
Gear Stage S-stage < [2staee -
Mechsnical Brake Disengage | Disengage -
Brake Dynamic | ynamic -
Motar Port Setting Motar v | Motar ~
Motor Lock Timeout T0sec | Tisee -
Servo Brake Gurrent Limit oA ~|tA -
Motor Gurrent Limit 7004 ~|700A -
PCB Thermal Alarm Set (dee G [ M -
PCB Thermal Alarm Glear (dee G an B -
T
@ Node tree window @ Property main window

@ Selected node

The IP address for the IB-EO6F-M1 of for which the properties are being specified is displayed.
Double-click the node on the “@ Node tree window” to switch the selected node.

@ Ladder logic

Select the ladder logic.

@ Node tree window

The IB-E06F-M1 registered in the project is displayed.
Double-click the node to switch “Selected node”.

@ Property main window

Motor

Settings related to motor control

Error/Network

Settings for error release and Network setting

Acceleration/Deceleration

Motor acceleration / deceleration settings

Timer

Ladder logic timer value settings

Counter

Ladder logic counter value settings

Pulse counter

Swing angle settings

(5) Write/read buttons to IB-E06F-M1

Read

Reads the property settings from IB-EO6F-M1

Write

Writes the property settings to IB-E06F-M1.

Logic DnL

Writes the ladder logic to IB-E06F-M1.

ALL

Writes the ladder logic and property settings for all controllers registered in the

project.

OK

Maintains the changed property settings, and closes the property settings.

Cancel

Without maintaining the changed property settings, closes the property settings.

( Appendix W ( Troubleshooting Wﬂﬂaintenance/lnspectiorﬂ (Control/OperationW( |B-E06F-M1 settings Wﬁnstallation/\NiringW( Structures W( Product check wp\dvance preparatiorq (Safety precautionsw
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(8. IB-EO6F-M1 settings |

[ Setting the IP address / Checking connection ]

‘ Network settings

[ Creating the project file ] 1

[ Registering IB-E06F-M1 to be used J

[ Registering comments ]

Make sure that all the master unit controllers and synchronized unit controllers
for the registered IB-E0O6F-M1 have been set to Master. If any have been set to
Slave, select the appropriate node, and right-click to set to Master.

(The default value is Master for all controllers.)

I\
Network settings

)

@

Il When using only one unit, or operating MABS units individually without connecting
each unit using the LAN cable, the Network settings are not necessary.

Motor settings
|}
Swing angle settings

1

Complete

o N o N aum N
—

File

sl Property Setting 7

)

| Select Address |[192.168.1.1

Logic MABS2_E06_VXXX

@ PLG Speed b0

Mator | Ervor/Network | Acceleration/Deceleration | Timer [ Gounter [ Pulse Counter |

‘ Read Logic Dnl ALL Leogic Upl

=& ® )

@ 192.168.1.1 (Axis2)
@ 192.168.12 (Axis2)

Raller Setting Motorf

Raller diameter 15
1268

Gear Reduction

Raller Setting Motor

00
Bpesd? 1)
w

Speed? 00
Speeds 200

Speedt 1

Raller diameter [E5]

Master unit 2

Network settings

[1] Double-click the master unit.
[2] Select “MABS2_E06_Vxxx” for the logic.
[3] Select the Error/Network tab.
[4] Puta checkmark in Multicast.

@ Enter the address for the unit to be synchronized in Receive node.
(If the IP address for the synchronized unit is “192.168.1.xxx", enter “225.0.1.xxx" in Receive node.)
When using multiple synchronized units, enter the address for the respective node.

Spesd
@ Per minute
@) Per second
®mom

is set to Node 2.

Hl The following figure indicates an entry example when the synchronized unit

| File
|_Select Address |(192.168 1.1 | i) (i) (i) [
Logic MABS2_E06_VXXX e i e

182.168.1.1 (Axis2)

6

1)) 182.166.12 (Axis2)

Errar,/Netwol———leration/ Dece leratig | Timer | Gounter | Pulss Gounter |
Error Glear Settir] \

Synchronized unit
Network settings.

3

Motor Lock Auto Release
Motor Discornected | Auto Releass
Low Voltage Auto Release

Network Setting
[ Aute P
Receive Node

RIRRIRR

o

i II‘

Transmit Node

mumas«
i |

[ [225 0 1 z\l [ T
CH|

[225

1

1 2 [ o 0 0 [ 2

0

9]

[1] Double-click the synchronized unit.

@ Select “MABS2_E06_Vxxx” for the logic.
[3] Select the Error/Network tab.

E Put a checkmark in Multicast.

@ Enter the address for the master unit in Receive node.
(If the IP address for the master unit is “192.168. 1.17, enter “225.0. 1.1” in Receive node)

Hl The following figure indicates an entry example when the master unit is set

to Node 1.
o7 Property Setting E
File
Select Address | [192.168.1.2 | () e (e [ e ot
Logic MABS2_E06_VXXX - e ot [omed )

oE|® )

Logic backip

Error Glear Settin| 3

) 192661 Caxise)
@ —_—_— -
[ Motorlock | Auto Release =
ARk
o e~

[ huto P

Receive Node

5 Transmit Node

N
Lo feration/Decelerahq | Timer | Gounter | Pulse Gounter |

JL_ [ o 1

I i 25 .0 1 .2
o

=l
Multicast I
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Write

[Setting the IP address / Checking connectionJ

4 Click “Write”.

a.l Property Setting
[ Fie

Select Address

[192.168.1.2

| [ Read || LoD |[ AL

]

Logic

@ 192.168.1.1 (Axis2)
@ 192.168.1.2 (Axis2)
@ FLG

MABS2_E06_VXXX hd Wikite Cangel ] Logic backup
Error/Network | Acesleration/Deceleration | Timer | Counter | Pulse Counter

[P =)

Logic Upl

Error Clear Setting

Auto Release -
Auto Release El
Auto Release -
[ e e

‘ Motor settings

[ Creating the project file ] Perform the motor settings.
[ Registering IB-E06F-M1 to be used ]
\L File
[ Registering comments ) Select Adciress ‘ 19&1 681 2 Read ] Logic DnlL Logic: Upl
& — Logic MABS2_E06_ VXXX I I [ wite m E ] Logic: backup
[ Network settings ] _1_l
‘I/ Mator |Z|rat ion/Deceleration  Timer Counter  Pulse Gounter
192.168.1.1 (Axis2) L
N Speed
Motor settings Roller Setting Motor& Foller Setting MotorB
| Per minute
J, @ 192.168.1.2 {Axis2) Roller diameter f4.0 mm Foller diameter 370 | Per second
. . Gear Reduction 5 Giear Reduction 5359
{ Swing angle settings ] | 5 |mm
T @ PLC | Speedt [ 900 [m/min] [ Speedt [ 17 [m/min]
[ Complete J [ Speedz | 000 [mimin] [ Speed2 | 17 [m/min]
[ Speeds | 900 [m/min] [ Speedz | 17 [mimin]
| Speedd | 900 |m/m|n‘ | Speedd I 17 |m/mm|
MName Motar & Motor B
Gensor Setting dark o |dark ~
Sensor Alarm Setting dark, dark, @
C Mator Type Other o |Other ~
( Direction COW — |G v
pecial Function izal 8 | « |Digable w
Gear Stage I-stage o |2-stage ~
Mechanical Brake Dizengage « | Digengage ~
Brake Dynamic ~ | Dynamic ~
Mator Port Setting Mhestor | Motor ~
Motor Lock Timeout 10zec o | 1zec ~
Servo Brake Gurrent Limit 104 w104 e 7
( Motor Gurrent Limit nng w7004 ~| L
PCB Thermal Alarm Set (dee G) ] Bl v
FCE Thermal Alarm Clear ideg C) 40 w a0 v

Select the motor tab.
Set the motor type to

Click “Write”.

[o][] (3] ][] [&] [e2] [N] [=]

Select “MABS2_E06_

Vxxx” for the logic.

“Other”.

* About the speed of MotorA
+ Indicates the transfer speed. Enter the value within the range of between 30 and 90 m/min.
+ Speed 1 is applied when not using EtherNET/IP for speed control
« Speed selection is available when using EtherNET/IP for speed control (Refer to P.51)

Set the roller diameter to “64.0” for Motor A, and “87.0” for Motor B.
Set the gear reduction to “5” for Motor A, and “53.59” for Motor B.

Set the speed 1 to 4 to “90.0”* for Motor A, and “17.0” for Motor B.
Set the motor current limitation to “7.00A” for both Motor A and Motor B.
Set the motor A for rotation direction switching to “CCW”.

0 B Perform the above settings for both master and synchronized units.

l Other settings will be automatically specified.
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(8. IB-EOBF-M1 settings |

[Setting the IP address / Checking connection] ‘ SWIng angle settings
|}
[ Creating the project file ] Adjust the swing angle using the pulse counter setting.
L )
[ Registering IB-E06F-M1 to be used ] DR =
File
|}
[ Registering comments ] Select Address |192.1 68.1.2 | I Read I [ Logic Dnl ] [ ALL I |
. I 1
- _ Logic | MABS2 E06_Vxxx - |Ilw_lm,|ilul |
[ Network settings ]
Mator  Error/Metwork  Acceleration/Deceleration T Counter| Pulse Counter
\L T (Ax‘sm lotor rror s Networt cceleration/ Ueceleration imer AoLrer - CIiCk @ -
[ Motor settings ] Pulse Gounter ]
\L 19216619 CAxisd) PO 0 count P24 1] count
o PC1 0 count PG25 0 coun
[ Swing angle settings J PG2 i count PG26 0 count
\I/ FLG PG3 0 count pG27? n count
[ ] PG4 0 count PC2% 1] count
Complete PG5 | 0 |count G2 0 |count
(3o 0 count PCE0 1] count
PGY 0 court PCa1 1] count
PGB 0 court pCaz count
FiG9 0 count PGA3 count
P10 0 count PCad count
PG 0 count PCEE count
PG12 0 count PC36 count
PG13 0 court PCar count
PG14 0 court PCag count
B-I PGIE| 0 - ] count
| P16 0 count G Swving 40 count
PCA7 0 count COW Swing 41 count
PG18 0 court GGW Origin DLY 42 count
PG19 0 court CW Origin DLY 43 count
FiG20 1 count Reserve PG4 count
P21 0 count Reserve P count
P22 0 count PG4 count
PG23 0 court Swing countup errar PCAT count
[1] Select “MABS2_E06_Vxxx” for the logic.
[2] Select “Pulse counter”.
[3] Set the pulse counter in PC16/PC17/PC18/PC19.
Contact Description
PC16 Amount of pulses in CW swing movement from the straight state.
PC17 Amount of pulses in CCW swing movement from the straight state.
PC18 Amount of delayed movement when returning to the origin from CCW swing.
PC19 Amount of delayed movement when returning to the origin from CW swing.

Saving the settings

* Turning to the straight direction from the swing status does not need to be set.

[4] Click “Write”.

0 M Perform the above settings for both master and synchronized units.

é{{}, M 643 pulses per one rotating.

B Reference value of CW/CCW swinging angle and value of the pulse.

Angle (°) Pulse
30 10
45 35
90 105

* These are reference values.
Recommend to adjust angle by actual MABS units.

End of settings.

Click “File-Save”, and save the contents that have been specified.
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About swing control

Perform swing using the pulse control of IB-EO6F-M1
and proximity sensor for origin position.

(DOrigin position (Straight)

Sensor dog

Proximity sensor

Turn the proximity sensor ON (IB-EO6F-M1 Sensor A SEN: origin sensor input ON) for
straight direction or origin direction.

MABS main unit

QQ Transfer
Q direction

Proximity sensor

Sensor dog

@Swing

Swing will operate for the specified pulses and stop by when pulse counter that is set in
IB-EO6F-M1 is count up after status of proximity sensor is changed from ON to OFF.

MABS main unit

@ Transfer
@ direction

(®Straight (Origin position)

Proximity sensor
falling

—>

Operates for the
specified pulses

Swing to straight direction(origin position) until proximity sensor is ON.
(IB-EO6F-M1 SensorA SEN: origin sensor input ON)

MABS main unit

QQ Transfer

direction

—>

Proximity sensor ON:
Straight direction.
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Control/Operation

9-1. Before starting control e 50
9-2. About Swing control e 52
9-3. Basic operaton e 53
9-4. What to do before operation -+ 56
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9-1.
Before starting control

Reference of wiring *

* An image, when using PLC
and digital I/O

Wiring Diagram

Load |C/V

Master unit
A MABS unit to operate through signal communications with PLCs.

Synchronized unit
A MABS unit to operate by receiving signals from the master unit

Master unit

Upstream side

Downstream side

Synchronized unit

PLC

MA MB

Master unit
controller

Proximity

sensor (Origin)

sensor (Origin)

Proximity

MA MB

Synchronized unit
controller

Dil

=

H

CJ 3

[——]

K

— CJ
%ﬁ/\ ivert C/V

IB-EO6F-M1

scharge C/V. (1)

@
®

. MABS zone sensor

. Area sensor (Load side)
. Area sensor (Divert side)
. Area sensor (Discharge side)

*k Connect the area sensors to PLC.

* When each unit set as master unit, each MABS unit can also be operated individually using
the signal input/output from PLC.

Master unit controller

To control by network communication, please wire, refering to the 1/0O settings in the next page.

Synchronized unit controller

DLAM

DC24V —>:| N pematein)
Input COM COM |#4
RUN for swing motor » IN3 |#3
Swing angle 2 » IN2 |#2
Swing angle 1 » IN1T |#1
Motor for transfer (,\CAZ“%%)
(M1) < CN303
(SensorA)
ALM | #4
Proximity sensor OV(BL) 44— ov #3
Proximity sensor input(BK) +——| SEN #2
Proximity sensor 24V DC(BN) 4———3 | 24V #1

CN302 LAN2 B (SR LAN Cable ______. >
(RemoteOUT)
#1] OUT 1 » Proximity sensor output
#2[ oUT 2 > DC24V —
#3louT 3 > ) Swing status output
#4| OUT 4 » Error output
#5] OUT 5
#6| COM Output COM
(“a'(\,ltzo?é) —>SW“(1!?/\ ;r;otor Motor for transfer
CN304 M1) <
(SensorB)
#1] 24V
#2| SEN Transfer ball RUN Proximity sensor 0V(BL)
#3 ov Proximity sensor input(BK) ]
#4] ALM |« Transfer ball DIR  Proximity sensor 24V DC(BN)

|LAN1
CN1 CN301
(RemotelN)
COM |#4
IN3 [|#3
IN2 |#2
IN1T |#1
CN201
(MotorA)
CN303
(SensorA)
ALM | #4
———>| 0oV #3
—>| SEN [|#2
——>| 24V |#1

CN3o2 LAN2
(RemoteOUT)

#1| OUT 1
#2| OUT 2
#3| OUT 3
#4| OUT 4 >
#5| OUT 5
#6| COM

output

Error output

Output COM

CN201

Swing motor
(MotorB)

N304 —>> (M2
(SensorB)
#1| 24V
#2| SEN
#3| OV

#4| ALM

B When using multiple power supply units, OV of PLC and OV of controller to be common.
Failure to follow this could result in operation failure.

Il Make sure to perform wiring so that the most upstream unit is set to be the master unit controller.
Also, perform wiring so that units other than the above are set to be the synchronized unit controllers.

M Wire signals from PLC into only master unit.

> Proximity sensor
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I/O settings

Specified swing direction

Start Swinging

Swing status output

+ Dxxx in the brackets represent data of transmitting / receiving data register when

communicating by EtherNET/IP.

(D2.0)

#3 RemoteOUT3

output

1/0 Description Details
CN201 Motor A For transfer M1 :Carrying (Labeled on motor cable)
Motor B For Swing M2:Rotating (Labeled on motor cable)
Proximity sensor input | Proximity sensor (Origin position: Prox. Sensor
CN303 #2 | SensorA SEN for origin position. ON for straight direction)
4 Sensor B SEN Transfer ball RUN Input to run transfer balls
CN304 (D803.0) (Transfer from upstream to downstream)
Sensor B ALM Input to switch the rotation direction of transfer
#4 (D804.0) Transfer ball DIR balls
#1 RemotelN1
(D800.0) Specified swing Input to determine the swing direction
# RemotelN2 direction (Angle is determined by number of motor pulse)
(D801.0)
CN301 . Input to start swinging.
#3 | RemoteIN3 RUtN for swing After inputting the specified swing direction, wait for
(D802.0) motor. 20 msec or more until RUN for swing motor is input.
#4 | COM Input COM —
. Output proximity sensor signal that
#1 | RemoteOUT1 | Proximity sensor counﬁgcferd )i(;tol gwi uni:. 9
(D0.0) output Turn ON to straight direction (Origin position).
Outputs the current swing status.
#2 | RemoteOUT2 + When all units have no delay setting:
(D1.0) out . L
. puts the swing status after swing is
CN302 Swing status

completed in all units.
* When at least one unit has the delay setting:
Outputs the swing status after own unit completes
swing.

| TmEOUTS | eropoupu | uts e e st of e
#6 | COM Output COM —
(D805.0) * MotorA Speed2 IFSp:;:()jg]hange motor speed MotorA to
(D806.0) * MotorA Speed3 Ig:éet}zé:]hange motor speed MotorA to
(D807.0) * MotorA Speedd Input to change motor speed MotorA to

[Speed4]

* This function is available in case of using EtherNET/IP for speed control.

Swing RemotelN1 RemotelN2 Transfer ball
(D800.0) (D801.0) rotation direction
Divert direction to Straight direction (CW direction) ON ON « CCW
Divert direction to Straight direction (CCW direction) OFF OFF B
Straight direction to Divert direction (CW direction) ON OFF Ccw
Straight direction to Divert direction (CCW direction) OFF ON
. RemotelN3
Swing (D802.0)
STOP OFF * Automatically stops when CwW
balls have been rotated to 71(RUN)
RUN ON the specified angle.
Swing status RemoteOUT2 | RemoteOUT3 Remarks
9 (D1.0) (D2.0)
. - Outputs at the time when balls have been turned
Straight (origin) ON ON to the straight direction.
Swing (CW) ON OFF Outputs at the time when swing in CW direction is
complete.
Swing (CCW) OFF ON Qutputs at the time when swing in CCW direction
is complete.
During ball swing, when turning on power supply,
Others OFF OFF undetected swing position or occurring software error.
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9-2. Perform swing using the pulse control of IB-EO6F-M1
About swing control and proximity sensor for origin position.

Sensor dog

Proximity sensor

(DOrigin position (Straight)
Turn the proximity sensor ON (IB-EO6F-M1 Sensor A SEN: origin sensor input ON) for
straight direction or origin direction.

MABS main unit

QQ Transfer
Q dlrectlon

!g

PrQX|m|ty sensor

Sensor dog

@Swing
Swing will operate for the specified pulses and stop by when pulse counter that is set in
IB-EO6F-M1 is count up after status of proximity sensor is changed from ON to OFF.

MABS main unit
Q Proximity sensor Operates for the
Transfer falling specified pulses

@ direction

\

=3

(@Straight (Origin position)
Swing to straight direction(origin position) until proximity sensor is ON.
(IB-EO6F-M1 SensorA SEN: origin sensor input ON)

MABS main unit
Proximity sensor ON:

Q Straight direction.
Q Transfer

direction

_— —) |:>
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9-3.
Basic operation

i ; T - ; Transfer ball . Transfer ball
Initial operation th”"‘ N | - ('O"r'i“iar'] Zzzfriﬂ?nn) =P | Load | =P Swing =) | Discharge | =P Swing
(origin searching) Slpcrey 9 9 (divert) (Straight)

4 |
- Dxxx in the brackets represent data of transmitting / receiving data register when communicating by EtherNET/IP.
IB-EO6F-M1
Operation | Remote I/0, (Dxxx), External sensor Time chart
Sensor

’éa Power on

= ON

.§ Power OFF |

g \ IN1T ON

(D800.0)

7} < Note1)

IN1 ON

= »

= IN2 ON (D800.0) —l

2 (D801.0) OFF i

&

5 ¢ IN2 Note1) ON

*é' Swi N3 ON (D801.0) OFF |

wing :

ag’- (D802.0) s Note2)

2 IN3NoteD) oy b |

= (D802.0) OFF _I; | I

) RUN :
Swing STOP—I I— i
*1 OUT2 ON P
Stop A ' (D1.0) ouT2 ON I_
swinging OUT3 ON (D1.0) OFF T
r=Y= Y= Ya) (D2.0) .
OouT3 ON | ]
b 4 \ ¢ (D2.0) OFF '
V-V SensorA ON |_
IN3 OFF SEN OFF
(D802.0) ;
*2
Note1) Signal to IN1 /IN2 for specify swing direction
and IN3 for swing must be 50ms or longer.
Otherwise transfer ball may behaves
*1 Automatically stops when SensorA SEN is ON unexpectedly.
Note2) If the signal input of IN1 and IN2 (specifying the

swing direction) is delayed from the signal input
of IN3 (swing RUN), an unintended swing
operation will occur.

*k2 After outputting the swinging status, turn IN3
(Swing start) OFF.
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i i e . Transfer ball Transfer ball
Syvmg from thg Ioadlng to ;um on _’ Initial operaﬂgn _> oad .> Swing -> Discharge -} Swing
diverting direction. the power (origin searching) (divert) (Straight)

IB-EO6F-M1
Operation | Remote I/O, (Dxxx), External sensor Time chart
Sensor
s Upstream ON
3 SensorB SEN Upstream zone zone |
Ball 4 (D803.0) |4 sensor sensor OFF
transfer ON ON
SensorB ON |
SEN OFF
Il \ (D803.0)
) ( Ball RUN
§ transfer STOP —I
’ :(
Upstream
zone
sensor
c v
o
=] SensorB
ON
g IN1T ON SEN OFF
= (D800.0) (D803.0)
o IN2 OFF Ball RUN
E (D801.0) transfer STOP
= Swing
g \ direction ON I
= IN1 Note1) OFF !
o v ON (D800.0) 3
o)) Swin | Note2)
= Swing (DL’:S O)ON < Area sensor direoﬁgn ON e
U;) : (Load) IN2 Note1) OFF
(D801.0)
Area sensor
(Load) Area sensor ON
(Load) OFF
IN3 Note1) ON
(D802.0) OFF ! |
) RUN ‘ |
Swing SToP 1
_______________________________________________________________________________ OouT2 ON _l
(D1.0) OFF !
v OuT3 ON _l
1 ouT2 ON (D2.0) OFF
Stop | (D1.0)
swingin v
ang (()DUZTO3) OFF SensorA ON I
) SEN OFF
Pulse count
'\ v %2
(Dlgg O)OFF Note1) Signal to IN1 / IN2 for specify swing direction
) and IN3 for swing must be 50ms or longer.
Otherwise transfer ball may behaves
unexpectedly.

Note2) If the signal input of IN1 and IN2 (specifying the
swing direction) is delayed from the signal input
of IN3 (swing RUN), an unintended swing
operation will occur.

*2 After outputting the swinging status, turn IN3

(Swing start) OFF.

*1 After turning SensorA SEN OFF, automatically stops

when swing has been executed based on the pulse
counter in the CW swing angle settings (PC16).
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wing from the discharge t " ; Transfer ball Transfer ball
S. g (0] . e discha ge 1o Turn on - Initial Operatr:pn = | Load | =p Swing =P |Discharge | =P Swing
diverting direction. the power (origin searching) (divert) (Straight)
IB-EO6F-M1 ]
Operation | Remote I/0, (Dxxx), External sensor Time chart
Sensor
[0)
% Area sensor  ON ﬂ
§, (Divert) OFF
a N SensorB ON
rea sensor
. SEN |
(Divert) (803.0) O
: ON —»OFF
4B Ball RUN
- Ball transfer SensorB SEN transfer ~ STOP I_
= ) (D803.0) <
= stop <
= OFF
I
— Area sensor
(Divert)
5 v
© IN1  OFF Note1) ON i
[90) IN 1 |
= (0800.0) (D800.0) OFF
= IN2  OFF i
(<) (D801.0) |N 2 Note1) ON
® (D801.0) OFF |
®» \ ;
() :
2 \ v ; Note2)
2 ) Note1) ON
Swing IN3 ON IN3
2 (0802.0) (D802.0) OFF | I_
U;> Swi RUN ﬁ i
wing sTop ! :
ouT2 ON ]
(D1.0) OFF 3
outs ~ ON I
(D2.0) OFF
SensorA ON
SEN OFF
*2
--------------------------------------------------------- Note1) Signal to IN1 /IN2 for specify swing direction
and IN3 for swing must be 50ms or longer.
%1V Otherwise transfer ball may behaves
OUT2 ON unexpectedly.
Stop a (D1.0)
swinging d OUT3 ON Note2) If the signal input of IN1 and IN2 (specifying the
(D2.0) swing direction) is delayed from the signal input
of IN3 (swing RUN), an unintended swing
operation will occur.
v *2 After outputting the swinging status, turn IN3
IN3 OFF (Swing start) OFF.
(D802.0)

* 1 Automatically stops when SensorA SEN is ON
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94. To prevent accidents and/or damage to devices during operation, refer in advance
What to do and before operation to the below, and check the safety.

before operation

‘ Items to check before turning on the power

Start-up inspection Turn off the power of all connected devices, and perform the following inspection,

taking necessary measures.

B Turn off the power, wait a sufficient amount of time, and discharge electricity inside the DC
power supply equipment.

Il Post warning labels so as to prevent unauthorized persons from turning on the power.

Parts to be inspected ltems to be checked Description of measures

Secured positions of the Screw looseness Re-tighten screws
MABS main unit

Damage, deformation Contact the supplier

Controller —  pT T T T T T T

Damage to cables/Wiring failure Perform wiring correctly

MABS main unit External abnormalities, such as Contact the supplier
scratches or breakage

Cracks, wear, and/or damage on the Refer to P.64

Transfer ball surface 10-3. Before replacement work

Parts deformation, damage
(@13 7=Y 755 Contact the supplier
Cable damage

‘ Items to check after turning on the power

Manually input the signal to controllers/control devices according to inspection
contents.

0 B After completing measures to prevent clothes from getting caught during transfer, perform
inspection.

Il Take safety measures, such as getting ready to shut off the power in the event that
something should happen.

Parts to be inspected Items to be checked Description of measures
Abnormal temperature rise Contact the supplier
Error check with LED display Check error contents, and

Controller <Normal LED display after the power is turned on> | eliminate the causes.
(Green) ON OFF * For details on LED display on
o controllers and error information,

(Green) Blinking (1Hz] OFF refer to 10-1. Controller’ s LED
(Green) ON display (P.59).

Abnormal sound

MABS main unit Abnormal temperature rise in the motor Contact the supplier
(Check with the controller’ s ERR LED)

Check that there is no foreign
material stuck and/or no

" . interference with the top
Transfer ball The specified speed cannot be achieved cover in the transfer ball
section, and eliminate any
causes.

Check grounding on

Others Leakage from equipment equipment, perform grounding
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Trial run B, Performing the trial run

When the start-up inspection has finished, perform the trial run with careful attention
to the following points, and check that operation is correctly performed.

Other devices incorporated in the system, such as conveyor lines, could create
dangerous situations, since totes may start to be transferred from upstream when
the trial run is driven.

Check carefully that other conveyors or devices will not operate by trial run.

0 l Prevent other devices around the product from operating.

Il Make sure to check that wiring and controller settings have been carried out
correctly before the trial run.

l During operation, the transfer speed may not reach the specified value depending on
ambient temperature.
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10. Maintenance/lnspection

10-1. Controller’s LED display e 59
10-2. Checking and releasing errors e 62
10-3. Before replacementwork e 64
10-4. Replacement of the transfer ball element set/Grease filling procedure ~ -+--** 65
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10-1.
Controller’s LED display

IB-EO6F-M1

If errors is occurred, identify the causes of errors by checking controller’s LEDs and

error signals, and perform recovery work.

B, IB-E06F-M1

Position of LED on IB-E06F-M1

DD Faem

T
ltnun]

IB-E06F-[]-UL-M1
Serial#:0x16600001

NXP:1005, R8C:8108
A

bUT:24V  ,58A
TPUT:24Vp-p, 2.5A%2(AXES)

3@, 165Hz(0Hz~179Hz)

L \
"
T2 [SENE
SN (W5 1| | [opry RUNE]
ERR B
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@® LED indication

LED type

LED indication pattern

Description

MS LED

OFF

Power OFF on Network PCB (* 1)

ON(Green)

Normal startup

ON(Green) <Blinking(1Hz)(RED)

Device (IP address, etc.) has not been specified

Blinking(1Hz)(RED)

Communication error (LAN1 or LAN2 port)

ON(RED)

Communication error (LAN1 and LAN2 ports)

Blinking(1Hz) (Green)< Blinking(1Hz) (RED)

At the time of startup settings
(when the power is turned ON)

NS LED
NS

OFF

No communication

Blinking(1Hz) (Green)

Normal startup (IP address obtained normally)

ON(Green)

1/0 connection has been established

Blinking(1Hz) (RED)

1/O connection timeout

ON (RED)

IP address overlap

Blinking(1Hz) (Green) ©Blinking(1Hz) (RED)

At the time of startup settings
(when the power is turned ON)

ON(Green)

Power ON on Network PCB

o
C
|
(4]

STSLED Blinking(6Hz) (Green) Low voltage error
STS
Blinking(1Hz) (Green) During firmware is updating.
OFF Power OFF on Network PCB
LANLED Blinking (Green) During communication
9
LAN 1
LAN 2 OFF No communication
| , input of imit f igi
Sensor LED ON(Green) ;ogietliscﬁ] ilsngl,i‘ of proximity sensor for origin
SENA OFF In case, input of proximity sensor for origin
position is OFF
Sensor LED ON(Green) In case, run signal for transfer ball is input.
SENB OFF In case, run signal for transfer ball is not input.
Remote IN LED
ON(Green) With remote input
IN 2
N3 OFF Without remote input
Remote OUT LED
OUT 1 ON(Green) With remote output
OouT 2
OuUT 3
ouT4 OFF Without remote output

Y
[
z
-
m
O

(|3
c||c
Z| |z
| |>

m
X
Py
s
m
w]

m
Py
Py
>

ERRB

@ Refer to Error details (P.61)

(*1) MS LED is also OFF when the rotary switch (SW402, SW403) is “00”.
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@ Error details

The table below described the LED indications, occurrence conditions, error release
conditions and MDR status when an error occurs.

Use iCEP Lite to check the type of error, and release errors manually.

Errors will be also reset when the power is OFF.

Refer to (10-2. Checking and releasing errors)

Type of error Priority | RUN ERR Statuses/Error Error release conditions Type of MDR
P (1) LED LED occurrence conditions (*2) error release
OFF OFF When the motor stops Stop
(No error)
Blinking OFF | When the MDR is running in Run
(1Hz) the CW direction
When the MDR is running in
ON | OFF | e cow direction Run
STS LED Power supply voltage is less Supply more than .
Low voltage error 1 Blinking(6Hz) | than 20V 20V DC or more Automatic | Stop
Fuse blown error 2 OFF B(Ig;_l:m)g Controller fuse meltdown Cannot be released (* 3) — Stop
z
Unconnected 3 oFf | Blinking | Motor cable connector Turn off the power, and Automatic/ | g4y
motor error (1Hz) | disconnected connect the connector Manual P
Automatic release:
Blinki Motor is locked Pulse change Automatic/
inking - utomaticy
Lock error 4 ON (1Hz) (No feedback from motor) Manual release: Manual Stop
Release command from
the upper level
PCB temperature has Decreased controller :
Controller thermal 5 OFF ON exceeded the threshold value temperature to the AL’:AtZr:ua:lc/ Stop
error for one second threshold value or less
Motor thermal Motor temperature has Decreased motor Automatic/
6 OFF ON exceeded the threshold value | temperature to the Manual Stop
error
for one second threshold value or less
Blinki Supply voltage more than Supoly volt
INKING | 40V DC for 2 seconds or upply voltage
Back EMF error 7 ON (ticeat6Hz | supply voltage more than 40V DC or less Manual | Stop
with 1.7S cycle) | 60V DC for 0.1 seconds.
Soft error 8 alternately | alternately Y Cannot be released (*4) — Stop
Sensor.
(6Hz) | (6Hz)

(*1) If multiple errors occur at the same time, the LED indication will be selected based on the highest
priority error.
In addition, when releasing an error during occurring multiple errors, lower priority errors than the
released error will also be released.

Note that if any factors for lower priority errors remain after error release, an error will occur again.

(*2) ltis applicable to use iCEP Lite for manual error release.
(*3) There is no error release procedure for the fuse blown error. Replace IB-EO6F-M1.
(*4) Proximity sensor may be damaged or disconnected.
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10-2.
Checking and releasing
errors

Checking error statuses

Use iCEP Lite to check error statuses in IB-E0O6F-M1, and release errors manually.

Select “Error information” from “Dialog” in the menu.

File Edit View Build MNetwork | Dialog | Online Option About
DEHS ¥R e Discovery

dF 4P 4F YE S Y e 4 -
Fe sF5 FB sFB F7 sF7T F8 sFE F9 F10

= Y
2z Device[IB_E]
B 1921681 xx
57 Nodel (Axis?)
] Property
Logic

[ Mode? (Axis? ]

A

Information
Jog Control
Error Information
Speed/Current Monitor
Auto Download

Mechanical Test

Select the IP address for the PC, and click “OK”.

ssecprsies o]

[P Address
| 19216811 v!
P—— |
QI Cancel

The following window is displayed.
The current error statuses on the IB-EO6F-M1 are displayed on this window.

Error Information n

| ar
IP Address Error Motorés  Error MotorBE - Error MotarG E | Select IP 1921661 .4 @
192.168.11 Mo Ertor Mo Ertor Mo, Error Mator Ervar List Mator A Mator B Mator G I

192.168.1.2 Mo Error Ma Error Mo Error

19216813 Mo Error Mo Error Mo Error Motor Power OFF | 3
18216814 Mo Error Error Mo Error

192.168.15 Mo Error No Error Mo Error Low Voltaee Brror

19216816 o Ervor Mo Ervor Mo Error Motor Disconnected -

18216817 Ko Error Mo Error Mo Error

192.168.18 Mo Error Ma Error Mo Error Motor Lock

192.168.19 No Error No Error Mo Error PCGE Thermal

182.168.1.10 Mo Error Mo Error Mo Error

Motor Thermal

Eack EMF Error
Motar Port Gurrent Limit

Output Stop
JAM Error
Soft Errorl

Soft Errord

Error Glear Setting

o
Glear
OMas OMB O MG

|I| Error information window
There are displayed error status for all connected controllers.
“No Error” is displayed for the motor where no error occurs, “Error” for the motor where an error
occurs, and “-” when no motor is connected.

@ The IP address for the selected controller is displayed
To specify other controllers, click an optional IP address on IIIto switch to the controller with the
selected IP address.

@ The error status for the controller selected in[2] is displayed.

The error status for the selected controller is displayed in the motor error list.
Error items for motors where errors occur will turn red.
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Releasing the error manually

10-3.
Before replacement work

Maintenance parts

Replacement parts

Release the error in the error release settings.

H Soft error 1 cannot be released.
(The error occurs when proximity sensor has not been detected (refer to P.61))

1 When specifying the IP address for the controller of which the error is to be
released, the selected IP address is displayed in Select IP.

2 Select the motor of which the error is to be released in the error release
settings, and click “Clear”.

Error Information n
P Address Errar Matords  Error MatorE Errar MotarG ‘ Select IP 1921681 4 |
:2; l:: :; :z E::: Ez E::: EZ E::;: Mhotar Ervor List Matar A | Motor B| Motor G
192.168.1.3 Mo Error Ma Error Mo Error Motor Power OFF
192.168.1.4 Mo Error Error Mo Error
182.168.15 Mo Error Mo Error Mo Error Low Voltage Error
19216816 Mo Error No Error Mo Error Motor Disconnested |
19216817 o Ervor Mo Ervor Mo Error
19216818 o Ervor Mo Ervor Mo Error Motor Lock
192.168.149 Mo Error Ma Error Mo Error PGE Thermal
192.168.1.10 Mo Error Ma Error Mo Error

Motor Thermal

Biack EMF Errar
Motor Port Current Limit

Output Stop
JAM Error
Soft Errorl

Select the motor of which

Soft Errord

error is to be released, and

Error Glear Setting click
ALL
:
OMa OME O MG
Close

Conducts an appropriate measure if any abnormalities are found, such as parts
damaged.

M Do not store the transfer ball element in places subject to high temperature, high humidity, and/or
direct sunlight. Failure to follow this could result in its lifetime to be significantly shortened.

When removing o gL ©O)
the top cover

Proximity sensor .
for origin position | g—

When removing
the bottom cover
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Others

Replacement parts
model number and
required quantity
per 1 unit

About replacement

(@ Transfer ball element
set

(3 Gear A (Spline)

It is for ball swing.

®Link belt  2PJ376

It is for ball rotation.

(® Transfer motor

&

&

2 Transfer ball element

set

(With sensor dog)

@ GearB

=X

It is for ball swing.

@ Swing motor

Controller

« Link belt replacement jig (Model : MT-BR01)
* Necessary for mounting the link belt.

» Grease : SUMICO Lubricant : Sumitec 305

Sensor
dog

il

=

Required quantity per 1 unit for each size

Model QTY
400 | 500 | 600 | 700 | 800
(@ Transfer ball element set MABS-BE03 1 6 8 10 12 14
@ Tra.nsfer ball element set MABS-BEG4 ; ]
(With sensor dog)
(3 Gear A (Spline) 1
MABS-GRS80 *' 1 set
@ Gear B 2 3 4 5 6
® Link belt 2PJ376 1 6 8 10 12 14

(® Transfer motor

RGM520KT-1130-D024-0S
MABS2Transfer

@ Swing motor

RGM520KT-160-D024-0S
MABS2Swing

Controller

IB-E06F-[1%2 -UL-M1

*1 There are included 1pce of Gear A and 6pcs of Gear B.

*2 []:Specity the N=NPN/P=PNP type based on the sensor signal input type.

Please contact us for replacement of Gear A/B, link belt, and motors for transfer

and swing.
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10-4.

Replacement of the
transfer ball element set/
Grease filling procedure

Before replacement

Replacement procedures

Replace a ball element which has | ------ceceeeeaoo-

the following symptoms. ' 0. o
. ) Y
' A VN L
+ The actual speed is slower thana | : P
setting. ; P
] L) 1
« There is occurred an abrasionon | : v
ball. e

(Groove depth is 1.5mm as a guide.)

Transfer ball

Transfer ball
element set

Tools to be%

3mm hex. wrench

0 [l Shut down the power, leave for three minutes or more, and discharge electricity inside the

DC power supply equipment.

[l Wear protective equipment, such as gloves.

B, Replacement of the transfer ball element set

( Removing the top cover ) Bolt for mounting a top cover

Top cover

Remove all ultra-low head
bolts (M5), and remove the
top cover.

( Replacing the transfer ball element set )

1 Remove the transfer ball
element set to be replaced
from the MABS main unit.

[l Slowly pull directly upward.
Failure to follow this could

result in damage to parts.

{?i

Transfer ball element set
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2 Mount a new transfer ball element
set according to the following
procedure.

2.4 Divide the transfer ball element
set into each part, and mount the

gear cup @ to the main unit. Note 1)
(Refer to the figure on the right)

Align part A of SUS cup @ with
part B of the main unit when
mounting.

Mount the transfer balls ©.

Note 2) Align the notch shape of the
gear cup @ with the shaft
shape of the transfer ball ©.

Note 3) Mount the transfer ball © in
the same direction as the
surrounding transfer balls.

2-4 Mount the gear cup cover @.

2-5 After replacement, check the

following items.

M Check if the replaced ball is
aligned with the angle and
mounting direction of
surrounding ball.

B Check if the replaced ball is
aligned with the height of
surrounding ball.

(The gear has been engaged.)

O Gear cup cover %

Note 3)
© Transfer balls NI

@ SUS cup
==
\_/{ﬁ%:%/f Note 2)
¢
£
© Gear cup Note 1)
Note 1)

Align the center line
of the ball with the
notch of the gear
cup @ when
mounting.

* The tab position
is arbitrary.

When installing the
MABS-BEO04 unit, turn the
ball in the straight
direction, and mount the
gear cup @ to the main
unit by aligning the
proximity sensor (for origin

° . .

Note 4)

Sensor dog

-

position) with the center of
the sensor dog. Note 4)

7 Proximity sensor
for origin position

MABS-BE04

( Mounting the top cover )

1 Use the ultra-low head bolts
(M5), and mount the top cover.

B Recommended tightening torque
3.2N'm

H After mounting the top cover,
press each transfer ball using
your fingers, and check that
the springs function properly
by moving them up and
down.

l Check that parts including
previously removed bolts
have been securely mounted
again, and all parts have
been mounted.

Bolt for mounting a top cover

‘®
Y

Top cover

O
A
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Grease filling

Fill grease once a year from the original
date of installation.

* For the date of installation, check the date of
installation label.

&EH / DATE OF INSTALLATION

OOO0000O

—FBIC5) A% HBLTIEEN / GREASE ON A ONE-YEAR BASIS

‘ Grease filling procedure

( Removing the top cover )

1 Remove all ultra-low head bolts
(M5), and remove the top cover.

Bolt for mounting a top cover

Top cover

( Filling grease )

1 Apply 1 to 2 g of grease to
each gear tooth.

If foreign materials have
entered the grease, or the
grease is otherwise significantly
dirty, remove old grease, and
apply new grease, or contact

the supplier.

C Mounting the top cover )

1 Use the ultra-low head bolts
(M5), and mount the top cover.

B Recommended tightening torque
3.2N'm

Il After mounting the top cover,
press each transfer ball using
your fingers, and check that
the springs function properly
by moving them up and
down.

Hl Check that parts including
previously removed bolts
have been securely mounted
again, and all parts have
been mounted.

Grease applying position

Bolt for mounting a top cover  Top cover
\

O
A

000,

®

@

/

7
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Symptoms
MABS does not operate

The MABS speed/swing
angle has not been changed
or is different from that for
other units

For troubleshooting, check the contents described in this section before contacting
supplier and/or asking to repair.

ltems to be checked

Countermeasures

References

Is PWR LED (Green) for each
controller ON?

Or, has 24V DC been supplied
in the power connector of
controllers?

Supply 24V DC.

7. Installation/
Wiring
(=P.34)

Is ERR LED (Red) for each
controller blinking, or is it ON
and is there an error output?

Remove the cause of error,
and release the error.

10. Maintenance
and inspection
(=P.60)

Has each connector been
connected correctly?

Has wiring been performed
properly?

Check and correct wiring.

7. Installation/
Wiring
(=>P.34)

Check if NPN/PNP in/output
wiring is correct between
controller and PLC.

Check the signal type, NPN or
PNP, wires it correctly.

6. Product check
(=P.20)

Is the voltage for controller’s
control signals common to that
for the control signals of PLC,
etc.?

Make OV of input voltage of the
control signal from controller
and OV of power supply voltage
common.

7. Installation/
Wiring
(=>P.34)

Is the voltage to be input/output

Make QV of input/output voltage

7. Installation/

to Remove I/O common to the on Remote /O and 0V of control |  Wiring
control device voltage? device’s voltage common. (=P.34)
Items to be checked Countermeasures References
Have the settings been written Write the settings for both master | 8.B-E06F-M1
for both master and synchronized | and synchronized units. settings
(=P.46, P.47)

units?
Also, was the write button pressed
when setting?
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Symptoms

When loading/discharging, ltems to be checked

Countermeasures

References

totes get stuck, or cannot
be transferred Have M1: Transfer motor and
M2: Swing motor been

connected correctly?

Shut down the controller’s power,
and connect motors correctly.

7. Installation/
Wiring
(=P.33)

Have proximity sensor for origin
position type in the MABS main
unit and controller type (NPN
input / PNP input) been matched?

* Check the model of MABS main unit
and controllers.

Match the proximity sensor type
in the MABS main unit and
controller type (NPN input / PNP
input).

5. Product check
(=P.20)

6. Structures
(=P.22)

Is transfer surface level of
infeed/discharge conveyor and
MABS unit same?

Align transfer surface level of the
infeed/discharge conveyor and
MABS unit.

7. Installation/
Wiring
(=P.31)

Have the transfer balls become
worn?

Replace the transfer ball
element set.

10. Maintenance
and inspection

The transfer direction is

(=P.60)
Is the swing angle when Adjust the swing angle. 8. IB-E06F-M1
diverting correct? settings
(=P.47)
ltems to be checked Countermeasures References

different from the setting
Has the MABS main unit been
installed in the correct direction?

Align the installation direction
of the MABS main unit (turn the
row of less transfer balls to the
upstream side).

7. Installation/
Wiring
(=P.31)
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Product specifications Size 400 | 500 [ 600 | 700 | 800
MABS main unit Total length (L) 186mm
speci fications M/.\le Total width (W) 398mm | 498mm | 598mm | 698mm ‘ 798mm
main unit | Height (H) 175mm
Weight 14.5kg | 15.4kg | 16.3kg | 17.2kg ‘ 18.0kg
Maximum load weight that *1 30kg
can be transferred
Minimum size that can be transferred (mm) *2 150L X 100W

Maximum size that can be transferred (mm) *2| 650L X 300W | 650L X400W | 650L X 500W | 650L X 600W ‘ 650L X 700W

Speed Ball rotation speed 30 ~ 60m/min *3
Frame Steel, Electro - galvanizing (Bottom cover is painted)
Material | Transfer section (transfer ball) Urethane (P-4797) Black
Top cover Stainless steel
Proximity ~
sensor NPN output GX-H12A
for origin
positign PNP output GX-H12A-P
Ambient temperature 0 to 40°C (no freezing)
Ambient humidity 90%RH or less (no condensation)
Altitude 1,000m or less
Installation |  Atmosphere No corrosive gas
environment
Vibration 0.5G or less
Installation location Indoor
Mounting surface tilt (inclination) | 0.5% or less
Degree of contamination | 2 (according to the definition of IEC60664-1)

%4 angle (degreay——ength (mm) 400 500 600 700 800

Duration from
input of swing 30 160 160 170 180 180
signal to 45 190 190 200 210 210
°°(r:1';'::)°" 60 230 230 240 250 250
90 300 300 310 320 320

*1 Values of the maximum load weight are reference only, since they may change depending on totes conditions.
Offset load and depending on the bottom shape of totes, they may not be transferred normally, even if they are within
the above size range.

*2 When transferring by setting two units with ball rotation speed of 60 m/min. and diverting angle of 45 degrees.
The size that can be transferred depends on the speed, load weight, material, bottom surface, shape of totes,
ambient temperature, and/or transfer conditions.

*3 Values indicate the speed that can be specified when totes are not placed.

The speed can be specified up to 90 m/min., but transfer conditions depend on the speed, load weight, material,
bottom surface, shape of totes, and/or ambient temperature.
Make sure to check transfer availability in advance.
*4 Indicates the value when totes are not placed.
The values are only for indicative purpose, and subject to minor variation by each individual unit.

W Values described above may differ from the actual transfer speed depending on the
weight, material, bottom surface, and/or shape of totes, as well as ambient temperature.

~ 2\ [ During operation, the rising time to the setting speed may vary depending on ambient
temperature. Perform running operation thoroughly.

P label
roduct labe %MULT ANGLE BALL SORTER

Product model

Input voltage/Rated current
Rated output

Maximum load weight that
can be transferred

Serial No.

Year of manufacture

MABS2-K90-400A04-C12-EN

RATED INPUT: DC24V / 9.8A

RATED POWER: 112W

PAYLOAD: max 30 kg

SERIAL No: 20 04 01 001 —
MFG. YEAR: 2020 v ey

00 ©00°
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Appendix 1.
Product specifications

Controller specifications

Model

IB-EO6F-[ ]-UL-M1
(O=N: NPN, P : PNP)

Power supply voltage

24V DC+10%

Rated voltage 24V DC
Static current 0.2A
Starting current 7 A/ Motor

Peak current

30 A (1 ms or less)

Wire diameter

Power connector
(CN1)

1.25 ~ 2.5mm?2
(AWG : 16 ~ 12)

Applicable wires to
connectors included as
standard

Control connector

0.08 ~ 0.5mm?2

(CN2) (AWG : 28 ~ 20)

. . Incorrect wiring protection
Protective functions Built-in 15 A fuse
Protective functions Controller unit - 95°C

Motor : 105°C
Ambient temperature 0 to 40°C (no freezing)
Ambient humidity 90%RH or less (no condensation)
Operating -
environment| Atmosphere No corrosive gas
Vibration 1.0 Gorless
Installation location Indoor

Time from RUN signal
starting

input to motor

15 msec or less
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Options

MDR extension cables
(Option)

Stay (option)
Product designation

For M6

For M8

M 12P extension cable : MABS (M1, M2 ] — IB-E06F-M1 (MA, MB]

(Male side)
Model Extension cable length
ACE-CBM-G0600 L= 600mm — = e s
0 [\) it
ACE-CBM-G1200 L=1200mm 5| Ry b —!
ACE-CBM-G2000 L=2000mm S
60 £5
37
L
Indicates the product for one stay. Two stays are necessary for one unit.
MABS - FST 400 B |
(@ Mounting |
A: For M6, top side installation
B: For M8, bottom side installation
(@ Dimension between frames (W) < W >

This is used when securing the MABS main unit on the top side.
* Customers must remove the top cover of the MABS main unit, and fasten the main unit and stay.

Dimension between 184 §s
frames/W (mm) A o1

For W=400 to 415 || (W-400)+2+30
For W=500 to 515 || (W-500)+2+30
For W=600 to 615 || (W-600)+2+30
For W=700 to 715 || (W-700)+2+30

' N
For W=800 to 815 || (W-800)+2+30 | 2 v
*W indicates the dimension between | 7
frames on which this part is mounted. ‘ © 4-R5

120

A A
© )

2 - Welded nut (hex. nut)(M6) 2 - Welded nut (hex. nut)(M8)

For installing MABS

Hex. socket head bolt (M8) x 16 Spring washer (M8) Plain washer (M8) Hex. bolt with spring lock and plain washers (M6) x 25

This is used when securing the MABS main unit on the bottom side.

Dimension between 184 B
frames/W (mm) A 54
For W=400 to 415 || (W-400)+2+30 116
For W=500 to 515 || (W-500)+2+30 ) )
For W=600 to 615 || (W-600)+2+30 :I‘:F"*"ﬁﬁ""""*"""»f”"""f”"jﬂfr;""ﬁ:
For W=700to 715 || (W-700)+2+30 R * - i
= -800)+2+ Qg =3 1<)
ForW .800 to 815. (WlBOO) 2+30 A o NP
*W indicates the dimension between ! ? I 2
. . . I 2x2-R4.5 © e
frames on which this part is mounted. 158 M 4-R5 —
|
120
|
T D
i | I ~
(o) )
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Appendix 3.
Residual risk list MAP

Residual risk list

Residual risk MAP

Operation Qgglif(i:%at_tli%ns/ Locations Seriousness N Examples of Measures that | peterence
No stage Work requirgd folr work| On machine of harm Remaining risk factars assumed measures h?ﬁge%%ﬂ&éﬂﬁﬁ," page
When working, wear —
ion| Unpack/ Metal parts on - ) f Described in the
1 p: CAUTION | H: rotective equipment, N 8 9
Installation Carry the product ands may get injured guch as gloc‘esp instruction manual
Carrying the heavy load alone | When carrying, have
_ No particular may result in damage to the | more than one person | Described in the
2 | Installation| ~ Carry location CAUTION | main machine unit, and/or hold and support the instruction manual | 9
injury to the body bottom
. Check safety of installation
. Dropping the product may | |ocation in advance, and
‘ Carry/ No particular CAUTION result in damage to the wear protective equipment, | Described in the
3 | Installation| |nstall location product main unit, and/or | such as protective glasses, | instruction manual 8.9
injury to the body footwear, and/or gloves,
when working
Fingers may get stuck When pgltttingt;he ?’Odﬁc}d
! Bottom of the when securing the product | Manunitonine stay, hold | - pegcribed in the
4 | Installation| Installation product CAUTION | 12in unit on the stay, and | e specified position of instruction manual | 31
th be iniured the main unit, and prevent
© user may be injure fingers from getting stuck
. . Stop the surrounding
Having carefully | No particular CAUTION E:E?]%):”ZL[:; totes may conveyor operation Described in the
5 | Operation | Trial run | read the user location transf rrp " tr:/ roduct before starting instruction manual | 27
manual, and ansierred to the product | gperation
Ea"'nlg ;”" ] Workers may step on the Keep workers informed
| Allduring | Knowledge o Top panel of the product and lose their footing | thoroughly about the Described in the
6 | Operation | 6 ration | @l the contents product CAUTION | ¢ fall down due to prohibition of stepping | instruction manual | ©
movement of the product on the product.
If problems occur, totes gﬁ&;"gﬁ‘sfﬁ rt?]z“m
| All during No particular may collide with each conveyor frames, and Described in the
7 | Operation | ¢ oo location ~|CAUTION Zthueir, r:g:tpop out of the prevggt oo instruction manual | 1°
aup popping.
Power supply Persons turning on the Post warning labels so
During | All during partto the power without notice may | as to prevent Described in the
8 | maintenance/| maintenance/ product WARNING| result in unexpected unauthorized persons instruction manual | 11
inspection | inspection (controller) operation of the product, from turning on the
and/or injury of workers power
. Wef:_lr protective
Hands and/or fingers may elqulpment, such as
ini oves
. ) + Metal parts on be injured by metal _p_arts, . g
pur|ng AII. during the product or the user may be injured ?o n;)tfput haRds close Described in the
9 | maintenancel| maintenancel CAUTION | if hands and/or fingers get | o 0.2.ng parss. ; ’ 8,11
; L . 0 9€rs 98t | \vhen you need to get instruction manual |
inspection | inspection i stuck in the gear or belt y g
+ Gear section ) g your hands close to
section rotating parts during
operation, take off gloves

Seriousness of harm
WARNING: Indicates that there is a possibility that severe injury or even death may result if protective measures have not been taken

CAUTION: Indicates that there is a possibility that minor injury may result if protective measures have not been taken

| No.4 | A\ CAUTION |

Safety circuit E

Emergency stop
equipment

This product

i

Residual risk for which location on the machine has not been identified

No.2

/A CAUTION

No.5

/A\ CAUTION

No.3

/A CAUTION

No.7

/A\ CAUTION

| Nos | A\ CAUTION |
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